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EASTERN NAVAJO DINE AGAINST URANIUM MINING'S AND
SOUTHWEST RESEARCH AND INFORMATION CENTER'S BRIEF IN
OPPOSITION TO HYDRO RESOURCES, INC.'S APPLICATION FOR A

MATERIALS LICENSE WITH RESPECT TO:
LIQUID WASTE DISPOSAL ISSUES

INTRODUCTION

As part of their presentations pursuant to 10 C.F.R. § 2.1233, Intervenors

Eastern Navajo Din6 Against Uranium Mining ("ENDAUM") and Southwest Research

and Information Center ("SRIC") hereby submit the following legal brief in support of

their opposition to Hydro Resources, Inc.'s ("HRI's") April 13, 1988 materials license

application, as amended, and its license. This brief addresses the reasons that HRI's

license application fails to satisfy Nuclear Regulatory Commission ("NRC")

regulations governing liquid waste disposal. It also addresses the inadequacy of the
A

Final Environmental Impact Statement to comply with the National Environmental

Policy Act ("NEPA"). NUREG-1508, Final Environmental Impact Statement to

Construct and Operate the Crownpoint Uranium Solution Mining Project, Crownpoint,

New Mexico (February 29, 1997) ("FEIS") (Hearing Record ACN No. 9703200270).

Pursuant to the Presiding Officer's Memorandum and Order dated September 22, 1998,

the brief addresses only general licensing issues with regard to liquid waste and

particular disposal issues with regard to Section 8.1 As discussed below, HRI's license

1Pursuant to 10 C.F.R. § 2.1233(b), ENDAUM and SRIC hereby incorporate their August
15, 1997, Second Amended Request for Hearing, Petition to Intervene, and Statement of
Concerns ("Second Amended Request") as a detailed description of the deficiencies of HRI's
application and license. In this presentation, and each addition presentation, ENDAUM and



application must be rejected and its license revoked, because they fail to satisfy

applicable federal laws.

FACTUAL BACKGROUND

HRI's License Application

HRI has applied for and received a materials license to conduct in situ leach

mining on Sections 8 and 17 in Church Rock, New Mexico, and on two sites in

Crownpoint, New Mexico, "Unit 1" and "Crownpoint".2 HRI's application proposes

processing the uranium extracted from each site at its Crownpoint processing facility.3

In situ leach mining generates substantial amounts of liquid wastes from mining

and processing operations. Process wastewater, or "production bleed," is generated

during uranium recovery operations. Restoration wastewater, or "groundwater

sweep", is generated during post-production restoration of ground water. Staff

SRIC seek rejection of HRI's application and revocation of its license.

2HRI submitted its initial application on April 13, 1988, and proposed to mine on Section
8 in Church Rock. Hearing Record ACN 8805200339, Application for Materials License (April
13, 1988). HRI later amended the application to include processing in Crownpoint, and mining
at Section 17, Unit 1 and Crownpoint. Consolidated Operations Plan, Rev. 2.0 ("COP Rev.
2.0"), at 2 Hearing Record ACN No. 9708210179 (August 15, 1997). See also Hearing
Record, Accession No.s 8805200339 (Application for Materials License, April 13, 1988),
9509080065 (Environmental Assessment of Unit 1, January 6, 1992), 9211399381 (forwarding
documents, including Crownpoint project technical report, July 31, 1992), 9211300077
(Requests NE quarter of Section 17 be included in Churchrock mining project, September 28,
1992).

3COP Rev. 2.0 at 2. See also Hearing Record Accession No. 8811040138 (HRI changes
location of the proposed Central Processing Facility) (October 12, 1988).
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Technical Position on Effluent Disposal at Licensed Uranium Recovery Facilities, Rev.

0, Division of Waste Management U.S. Nuclear Regulatory Commission, at 1 (April,

1995) ("Effluent Disposal STP") a copy of which is attached hereto as Exhibit 1.

Production bleed is generated during lixiviant extraction to maintain ground

water flow toward the mine; it comes primarily from reverse osmosis treatment of

contaminated water and from chemical precipitation of uranium. Id. For the

Crownpoint Uranium Project, production bleed is initially generated at a rate of forty

gallons per minute ("gpm"). HRI Response to RAI No. 29 at 3 (Responses to RAIs 1-

48) (February 19, 1996), attached to Letter from Mark Pelizza, HRI to John Holonich,

NRC, (February 20, 1996) (Hearing Record ACN 960220389) ("HRI Response to RAI

No. 29"), a copy of which is attached hereto as Exhibit 2; COP Rev. 2.0 at Figures

3.1-2 and 3.1-1, at 45-46. This figure applies to each satellite plant and the

Crownpoint processing plant. Id. Of this 40 gpm, HRI provides two different figures

for what is reinjected after treatment and what is disposed as liquid waste. The COP

Rev. 2.0 states that 39 gpm is returned to the aquifer, so the "net bleed" is 1 gpm.

COP Rev. 2.0 at Figures 3.1-2 and 3.1-1, at 45-46. However, in HRI's more detailed

Response to RAI No. 29, it states that 10 gpm will require "final disposal." HRI

Response to RAI No. 29 at 3.

Groundwater sweep effluent from post-production restoration is generated by

ion exchange and reverse osmosis treatments. Exhibit 1, Effluent Disposal STP at 1.
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Again, HRI's application provides varying figures for the amount of restoration

effluent that will be produced. On August 30, 1996, HRI stated that two hundred gpm

of restoration wastewater, per site, is generated for the Crownpoint Uranium project,

which is a rate five times greater than that of production bleed. Churchrock Project

Restoration Flow Sheet (Figure 5.2) attached to Letter from Mark Pelizza, HRI to Bob

Carlson, NRC (August 30, 1996) (Hearing Record ACN 9703030370), a copy of the

letter plus attachment is attached hereto as Exhibit 3. The COP Rev. 2.0 provides a

groundwater sweep figure of 150-250 gpm. COP Rev. 2.0 at 59. And, in HRI's

response to RAI No. 29, HRI provides a still different figure, asserting that 300 gpm of

groundwater sweep will be produced. Id. at 3.

Liquid waste, once generated, potentially can be disposed of four different

ways: 1) on-site lined evaporation ponds, 2) release to surface waters, 3) on-site land

application, and 4) deep-well injection. Effluent Disposal STP at 1.

HRI's application does not identify which method of disposal it will use for its

liquid effluent. HRI describes deep-well injection as the "most cost-effective method,"

and the "preferred means of liquid waste disposal where technically feasible." COP,

Rev. 2.0 at 57. HRI disfavors evaporation ponds, which it describes as the "most

costly method". Id. at 59. However, HRI does not commit to using any particular

method in its operating plans, stating rather that "[1] iquid wastes will be disposed of by

either surface irrigation [the equivalent of land application], surface discharge, deep
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disposal well, or evaporation." COP Rev. 2.0 at 17 (emphasis added).

In HRI's 1996 response to the NRC's Request for Additional Information on

this issue, HRI was also noncommittal. In response to the NRC Staff's request for a

"detailed description of the applicant's plan for diposing of all waste water generated

during wellfield production, uranium recovery, and processing and aquifer

restoration," HRI listed four disposal options, but did not commit to any of them. HRI

Response to RAI No. 29 at 1-3. When HRI will decide which method it will adopt is

not disclosed. HRI does acknowledge that it currently does not have sufficient water

rights to conduct land application at Church Rock. Id_., at 4.

HRI commits to building two or more "retention ponds" for a six acre capacity

at each mine site. COP Rev. 2.0 at 29. The stated purpose of these ponds "is to store

waste, or restoration water until treatment, promote evaporative loss of water which

cannot be discharged to the environment, and maintain control of source, and

byproduct material found in the liquid effluents from solution mining." Id. From this

description, it appears such ponds will function primarily as storage facilities until

further treatment, and partially as evaporation ponds, both during the production and

restoration phases of the project. An additional four acres of ponds will be build for

evaporation of process water. HRI Response to RAI No. 29 at 3. HRI does not state,

nor does it appear that it intends to use evaporation from these ponds as its sole method

of disposing of liquid wastes.
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NEPA Review by NRC Staff

On November 14, 1994, the NRC published a "Notice of Availability of Draft

Environmental Impact Statement: Notice of Opportunity for Hearing" in the Federal

Register. Hydro Resources, Inc., LBP 98-9, 47 NRC 261, 264 (1998) ("LBP 98-9").

On February 28, 1997, the NRC staff issued the FEIS. The FEIS contains its

own figures for the volume of wastewater that will be produced by HRI. It states that

production bleed is generated, per site, at a rate of forty gallons per minute ("gpm").

FEIS, Figure 2.5 at 2-11. Of this amount, 39 gpm is returned to the aquifer, so the net

bleed is 1 gpm. Id. According to the FEIS, HRI will generate approximately two

hundred gpm of restoration wastewater, per site. FEIS, Figure 2.7, at 2-22.

In contradiction of HRI's own licensing documents, which favor deep well

injection of liquid waste, the FEIS states that "[t]he proposed project would use

evaporation ponds" for liquid waste disposal. FEIS at 2-18. According to the FEIS,

"If other wastewater disposal methods were used in the future, they would have to be

proposed by HRI under a license amendment and would be subject to additional

environmental review." Id.

ENDAUM's and SRIC's Concerns

On August 15, 1997, ENDAUM and SRIC filed their Second Amended Request,

in which they raised, inter alia, concerns regarding liquid waste disposal. Second

AmendedRequest at 76-95. They asserted that the application fails to provide the written
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specifications of milling operations and byproduct disposal necessary to demonstrate the

requirements of Appendix A to 10 C.F.R. Part 40 are met, as required by 10 C.F.R. §

40.31 (h). Id. They also raised the concern that the application does not contain

information required by 10 C.F.R. §§ 20.1301 and 20.2002 and the U.S. Environmental

Protection Agency's ("EPA's") NPDES regulations. Id. Given these concerns,

ENDAUM and SRIC submitted that issuance of the license would be inimical to health

and safety under 10 C.F.R. § 40.32. Id. These concerns were admitted as germane by the

Presiding Officer. LBP-98-9, 47 NRC. at 281 and n.51.

ENDAUM and SRIC also raised the concern that the FEIS and HRI's

Environmental Reports ("ER"s) do not adequately assess the adverse environmental

impacts of the proposed project on the environment, in several respects. Second

Amended Request, at 132-134. The inadequacies in the FEIS and the ERs include failure

to adequately discuss surface discharge of restoration water, deep well disposal, land

application of restoration waste water, diversion channels and impoundment systems;

deferral of necessary environmental analyses, including analysis of installation design;

reliance on incomplete and contradictory information; and failure to address adverse

information. Id. at 133-34, 142-44. Moreover, by avoiding, or perhaps deferring

environmental analysis of the disposal system, until HRI submits a license amendment

application, the FEIS violates NEPA's requirement that environmental impacts must be

evaluated before agency action. Id. at 134. ENDAUM and SRIC also charged the ERs
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and the FEIS violate NEPA by relying on incomplete and contradictory information, thus,

providing an inaccurate and misleading decision making document for governmental

official and the public. Id., at 141-142. Finally, ENDAUM and SRIC assert that the ERs

are inadequate because they omit adverse information. Id., at 142. The Presiding Officer

admitted these areas of concern in LBP 98-9. LBP 98-9, 47 NRC at 282 and n.s 62 and

63.

HRI's License

The NRC Staff issued a materials license to HRI on January 5, 1998. License

No. SUA-1508, (Hearing Record, ACN 9801160066), a copy of which is attached

hereto as Exhibit 4. The license contains four provisions addressing liquid waste

disposal. License Condition 10.5 requires HRI to install a leak detection monitoring

system and confirm leaks for all retention ponds with daily monitoring of fluid levels.

Id., at 4-5. Condition 10.26 states that, prior to injecting lixiviant, HRI must submit to

NRC for approval, documentation of designs for retention ponds. Condition 11.8

states that, prior to land application of waste water, the NRC must accept a plan to

monitor constituent buildup in soils resulting from land application. Id. at 10.

Condition 12.2 requires HRI to notify the NRC by telephone within forty-eight hours

of confirming a retention pond liner leak, and submit a written report within thirty

days. Id. at 11.

None of these license conditions requires HRI to use a particular method for
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liquid waste disposal. The conditions merely limit the way in which two particular

methods (retention ponds and land application) can be implemented. Because HRI's

choice of liquid waste disposal methods is not specifically addressed by any license

condition, it is governed by License Condition 9.3, which requires HRI to comply with

"all commitments, representations, and statements" made in its license application and

related documents. 4 Accordingly, HRI may choose among the four possible methods

set forth in the COP.

REGULATORY FRAMEWORK

Uranium mining and milling are governed in part by NRC regulations at 10

C.F.R. § 40.31(h), which require that:

An application for a license to receive, possess, and use source material for
uranium or thorium milling or byproduct material, as defined in this part, at
sites formerly associated with such milling shall contain proposed written
specifications relating to milling operations and the disposition of the byproduct
material to achieve the requirements and objectives set forth in appendix A of
this part. Each application must clearly demonstrate how the requirements and

4The full text of License Condition 9.3 provides as follows:

The licensee shall conduct operations in accordance with all
commitments, representations, and statements made in its license
application submitted by cover letter dated April 25, 1988 (as
supplemented by the licensee submittals listed in Attachment A),
and in the Crownpoint Uranium Project Consolidated Operations
Plan (COP), Rev. 2.0, dated August 15, 1997 - except where
superseded by license conditions contained in this license.
Whenever the licensee uses the words "will" or "shall" in the
aforementioned documents it denotes an enforeable license
requirements.
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objectives set forth in appendix A of this part have been addressed. Failure to
clearly demonstrate how the requirements and objectives in appendix A have
been addressed shall be grounds for refusing to accept an application.

"Byproduct material" is defined in § 40.4 as:

the tailings or wastes produced by the extraction or concentration of uranium or
thorium from any ore processed primarily for its source material content,
including discrete surface wastes resulting from uranium solution extraction
processes. Underground ore bodies depleted by such solution extraction
operations do not constitute 'byproduct material' within this definition.

Accordingly, pursuant to § 40.31(h), Appendix A applies to all aspects of HRI's

"milling operations" and plans for "disposition of by byproduct material" including

HRI's proposed measures for storing and disposing of the liquid wastes generated by

those activities.' These operations include central milling facilities, satellite processing

facilities, and restoration processes.

Appendix A, entitled "Criteria Relating to the Operation of Uranium Mills and

the Disposition of Tailings or Wastes Produced by the Extraction or Concentration of

Source Material from Ores Processed Primarily for Their Source Material Content,"

sets forth criteria for uranium tailings storage and disposal, design of surface

impoundments, monitoring and control of leakage into surface water and groundwater,

and financial surety arrangements. Liquid waste disposal from in situ leach mines and

5 The applicability of Appendix A and other regulations to liquid waste disposal is
confirmed by the Effluent Disposal STP, which states that "applications and proposals for
disposal of liquid waste at licensed uranium recovery facilities must comply with the
regulations in Appendix A to 10 CFR Part 40, and Subparts K and D, 10 CFR Part 20 ... .

Effluent Disposal STP at 2.
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mills is also governed by 10 C.F.R. Part 20, which contains the NRC's effluent

limitations for radioactive materials. Finally, operators of uranium leach mines and

mills must also comply with U.S. Environmental Protection Agency ("EPA"

regulations at 40 C.F.R. Part 440.

ARGUMENT

I. THE PROPOSED LICENSE FAILS TO MEET REGULATORY
REQUIREMENTS FOR THE PROTECTION OF SURROUNDING SOILS,
SURFACE AND GROUND WATER FROM HRI'S LIQUID WASTE
DISPOSAL.

A. HRI's Application Must Be Rejected Because it Omits Specifications
for Liquid Waste Disposal.

NRC regulations at 10 C.F.R. § 40.31(h) require an applicant for a source

materials milling license to provide:

proposed written specifications relating to milling operations and the
disposition of the byproduct material to achieve the requirements and
objectives set forth in appendix A of [Part 40]... [and to]
clearly demonstrate how th[os]e requirements and objectives ... have
been addressed... Failure to clearly demonstrate how the requirements
and objectives in Appendix A have been addressed shall be grounds for
refusing to accept an application.
10 C.F.R. § 40.31(h) (emphasis added).

Management and disposal of the large volume of liquid waste generated by the

Crownpoint Uranium Project necessarily constitutes an important and integral part of

HRI's mining and milling operations and byproduct material disposal program, for

which 10 C.F.R. § 40.32.(h) and Appendix A require the submission of detailed

"specifications." Indeed, the Staff specifically requested HRI to provide a "detailed
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description" of its liquid waste disposal plans in 1996. HRI Response to RAI No. 29.

In violation of these requirements, HRI has not identified which of the four liquid

waste disposal methods it will use at Church Rock Section 8, the processing plant, or

any of the other mine sites, let alone include specifications in its application that

demonstrate the Appendix A criteria are met for that disposal system. In addition, HRI

has failed to meet the requirement that the proposed specifications "must be developed

considering the expected full capacity of tailings- or waste systems and the lifetime of

mill operations." Introduction to Appendix A to Part 40.

Despite this major and significant material omission in HRI's license

application, the NRC Staff has granted HRI a license. Apparently, the Staff intends to

defer review of HRI's compliance with the above described requirements to a later

date. Such deferral is not permitted by Appendix A, however, which requires HRI's

license "application" to demonstrate satisfaction of Appendix A's criteria. Nor is it

permitted by the Atomic Energy Act or by 10 C.F.R. § 40.32, which require the NRC

to make its safety findings before issuance of a license. As the NRC has recognized,

-the "sine qua non" of these safety findings is a determination of compliance with "all

applicable" NRC safety regulations. Atomic Power Co. (Maine Yankee Atomic Power

Station) ALAB-161, 6 AEC 1003, 1009 (1973). HRI's application omits material

information that is necessary for the Commission to determine whether HRI satisfies

the licensing requirements. The license application must be rejected as inimical to
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health and safety and inadequate to satisfy 10 C.F.R. §§ 40.32(c), (d).6

B. HRI Carries the Burden of Proof.

Generally, in licensing proceedings, the applicant has the burden of proof. See 10

C.F.R. §§ 2.732, 2.1237(b). Thus, HRI has the burden of proof with respect to

ENDAUM and SRIC's claims under the Atomic Energy Act and its implementing

regulations.

C. HRI' License Application and License Fail to Comply with 10 C.F.R.
Part 40 and Appendix A's Criteria for Surface Impoundments.

HRI has failed to demonstrate compliance with Appendix A's requirements for

surface impoundments and for leak detection monitoring of the entire liquid waste

circuit. The application is therefore deficient because 10 C.F.R. § 40.3 1(h) requires

the application to demonstrate, before issuance of the license, that the specifications

required by Appendix A will be met.

1. Appendix A Applies to HRI's Proposed Ponds.

As defined in Appendix A, a surface impoundment is:

a natural topographic depression, man-made excavation, or diked area,
which is designed to hold an accumulation of liquid wastes or wastes
containing free liquids, and which is not an injection well.
Introduction to Appendix A to 10 C.F.R. Part 40.

6Moreover, the deficiencies in HRI's application cannot be remedied with license
conditions. Post-hearing resolution of material licensing issues has long been disfavored by
the Commission. Cleveland Electric Illuminating Co. (Perry Nuclear Power Plant, Units 1
and 2), ALAB-298, 2 NRC 730, 736-737 (1975) (rejecting post-hearing resolution by the Staff
of license anomalies).
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HRI's COP Rev. 2.0 refers to two types of ponds that it may use on the Crownpoint

Project site: retention ponds and evaporation ponds. According to the COP:

The purpose of retention ponds is to store waste, or restoration water
until treatment, promote evaporative loss of water which cannot be
discharged to the environment, and maintain control of source, and
byproduct material found in the liquid effluents from solution mining.
COP Rev. 2.0 at 29.

The application also refers to "evaporation ponds" for the disposal of waste

water and brines, and states that approximately 100 acres of such ponds will be

required for disposal of waste water during restoration "at a given location." 7 Id. at

59. Thus, because HRI's retention and evaporation ponds would both store liquid

wastes, they are surface impoundments within the scope of Appendix A.

2. The Application lacks required material information on
design, location, and evaluation of full capacity of ponds.

HRI's application fails to provide written specifications and clearly demonstrate

how the requirements of Appendix A to Part 40 have been addressed with respect to

retention ponds and evaporation ponds, in violation of 10 C.F.R. § 40.31(h). While

Appendix A sets forth detailed requirements for surface impoundments, the application

is generally deficient because it does not provide any detailed specifications. COP

7 Although the COP Rev. 2.0 indicates that one function of the retention ponds will be
to promote evaporative loss (id. COP Rev. 2.0 at 29), it does not clarify whether evaporation
ponds are retention ponds or whether the limited discussion of the retention pond features (id.
at 28-35) applies to evaporation ponds. Nonetheless, because HRI's evaporation ponds would
be man-made excavations or diked areas intended to hold liquid wastes, they are also surface
impoundments for purposes of Appendix A to Part 40.
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Rev. 2.0 does not specify the number, size or capacity of the retention ponds and

evaporation ponds. Nor does HRI specify the location of the ponds. COP Revision 2.0

at 28-35 and 59. In the 1988 Church Rock Environmental Report, HRI provided

Figure 3.1-6, "Details of Waste Retention Pond of the Proposed HRI Churchrock

Project". Hydro Resources, Inc. Churchrock Project Environmental Report, Figure

3.1-6 at 246 (April 13, 1988) (Hearing Record ACN 8805200344) (" 1988 Churchrock

ER"). Figure 3.1-6 showed that ponds would be square sided, each side being 162' in

length. Id. Five years later, in the revised Churchrock Environmental Report, this

same schematic was submitted, but all dimensions were deleted from the figure. HRI

Inc. Churchrock Project Revised Environmental Report, enclosure 2 Figure 3.2-3 at

181 (March 16, 1993) (Hearing Record ACN 9304130415) ("1993 Churchrock ER").

Similarly, in the Crownpoint ER, HRI submitted a blank schematic, without

dimensions. Crownpoint Report and Analytical Summary, Figure 3.2-5, 3.2-2, at 181

(July 31, 1992) (Hearing Record ACN 9509080094) ("Crownpoint ER"). The 1988

Churchrock ER did define the dimensions of a retention pond for the project, but the

subsequent 1993 Churchrock ER and the Crownpoint ER have erased those

dimensions. What remains is an application that does not provide any detailed

information on the pond structures it proposes to create.

In the COP Rev. 2.0, HRI similarly fails to specify the dimensions of the

retention ponds, but merely states that "[i]nitially, two, or more retention ponds will be
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constructed at each site." COP Rev. 2.0 at 28-25 and 59. According to HRI, "These

ponds will occupy up to 6 acres," but HRI does not explain whether that acreage is the

total pond size, or the maximum for each pond. Id. HRI adds more uncertainly to this

issue by stating that, "Retention ponds will be added as needed to accommodate the

fluid handling requirements of the operation." Id. Further confusing matters, the HRI

Response to RAI No. 29 asserts that two ponds of four acres each will be build at the

satellite plants and the six acres of ponds at Crownpoint will be used. HRI Response to

RAI No. 29 at 3. HRI does not identify these ponds as either retention or evaporation

ponds.

COP Rev. 2.0 also refers to evaporation ponds, and states that approximately

100 acres of such ponds will be required for disposal of waste water during restoration

"at a given location." Id. at 59.

Instead of providing design information for the retention and evaporation ponds,

HRI states that it plans to submit drawings and engineering analyses for the ponds sixty

days prior to beginning construction of ponds. Id. at 29. Thus, the application not

only fails to provide specifications but also fails to demonstrate that specifications have

been "developed considering the expected full capacity of tailings or waste systems and

the lifetime of mill operations" as required by Appendix A to Part 40 (introduction).

The license endorses HRI's deferral approach in Condition 10.26, which requires

HRI to provide and receive NRC acceptance of "information, calculations, and analyses
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to document the adequacy of the design of waste retention ponds" for each site, prior to

injecting lixiviant at a site. Exhibit 2, SUA 1508, at 8. This condition supersedes HRI's

commitment to submit its drawings and analyses sixty days prior to construction of the

ponds, allowing HRI to submit its information for NRC review after issuance of the

license and even after construction of the ponds. See License Condition 9.3 (licensee

shall conduct operations in accordance with statements made in its license application

"except where superseded by license conditions contained in this license."), Exhibit 2,

SUA-1508 at 1.

By failing to submit specification for retention and evaporation ponds in its

license application, HRI fails to satisfy the requirements of 10 C.F.R. § 40.3 1(h) and

Appendix A, which require surface impoundments to be addressed in detail in an

applicant's submissions, prior to issuance of a license. Moreover, this deficiency is not

cured by Condition 10.26, which requires HRI to submit its information after licensing

and after the hearing is concluded at some future date. Cleveland Electric Illuminating

Co., 2 NRC at 736-737.

Further, in issuing the license before the application demonstrates Appendix A's

requirements are met, the NRC Staff has violated the NRC's own rule. Agencies must

comply with their own regulations. Confederated Tribes and Bands of the Yakima

Indian Nation v. Federal Energy Regulatory Commission, 746 F.2d 466, 474 (9th Cir.

1984) (FERC violated its own regulations when it issued a license before the applicant
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submitted an environmental report).

3. HRI fails to demonstrate that the ponds- satisfy pond liner
requirements in Criterion 5 of Appendix B.

Criterion 5(A)(1) sets forth a liner design standard, which is the primary ground

water protection standard for surface impoundments. 10 C.F.R. Part 40, Appendix A,

Criterion 5(A)(1). An applicant must provide adequate specifications to demonstrate

that its surface impoundments will have liners that are "designed, constructed and

installed to prevent any migration of wastes out of the impoundment to the adjacent

subsurface soil, ground water or surface water" during the operations and closure

period. Id. Liners that absorb contamination must be removed during remediation,

but liners that do not allow migration into the liner can be left in the ground. Id.

Contrary to the requirements of Criterion 5(A), HRI's application does not

contain specifications necessary to demonstrate its ponds will have liners that will

prevent migration of wastes. The COP Rev. 2 devotes one small paragraph to

describing the liner HRI proposes to use for its retention ponds. The entire paragraphs

reads:

Standard provisions for the ponds will be two impermeable synthetic
membrane liners: an inner 30 mil Hypalon liner, or equivalent, and an
outer liner 36 mils thick made of Hypalon, or equivalent (1 mil: 0.001
inch). A space 4 to 5 inches thick between the two liners will contain
sand, or some other (granular porous medium, and a drainage network
of open piping, forming an underdrain leak detection system. The
(inner) liner will provide secondary containment for any leakage that
may occur. The ponds will be inspected daily for leakage. Fluid of any
quantity found in the leak detection system will be cause for immediate
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corrective action, including immediate notification of NRC by telephone.
Exhibit 2, COP Rev. 2.0, at 29.'

This one paragraph does not provide sufficient information on liner design; for

example, it does not identify how large the liners will be. The paragraph does not

provide any information on how the liner will be installed or constructed. It does not

determine whether or how the liner will be removed during remediation. Thus, the one

paragraph, provided by HRI, is insufficient to meet the requirements of Criterion

5(A)(1) for retention ponds.

HRI devotes even less verbiage to evaporation pond liners, stating

"approximately 100 acres of double-lined ponds will be required". Exhibit 2, COP

Rev. 2.0 at 59. This one sentence is utterly insufficient to meet the requirements of

Criterion 5(A)(1).

Criterion 5(A)(2) provides further detail on liner specifications. It requires the

liner to be (1) "[c]onstructed on materials that have appropriate chemical properties and

sufficient strength and thickness to prevent failure due to pressure gradients ..

.physical contact with the waste . . climactic conditions, the stress of installation, and

the stress of daily operation"; (2) placed on a foundation or base capable of supporting

the liner and resistant to pressure gradients; and (3) "[ i]nstalled to cover all

surrounding earth likely to be in contact with the wastes". Criterion 5(A)(2).

8Similar language is used in the 1993 Churchrock ER at 178.
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HRI's application does not contain any of the information required by Criterion

5(A)(2). It cannot because HRI has not even specified the location for surface

impoundments. The 1993 Churchrock ER states that either the existing ponds on

Section 17 or Section 8 will be chosen as the site for waste retention ponds. 1993

Churchrock ER at 178.9 The location of any evaporation ponds is not disclosed. Thus,

the properties of the surrounding soils, and pressure gradients for specific sites cannot

be analyzed. Further, HRI cannot demonstrate that its liners will be installed to cover

all surrounding earth because it has not identified how large individual ponds will be. 1-

4. HRI fails to demonstrate adequate measures to prevent
overtopping of impoundments.

Criterion 5A(4) requires applicants to provide sufficient information to

demonstrate that surface impoundments will be designed, constructed, maintained, and

operated to prevent overtopping resulting from normal or abnormal operations,

overfilling, wind and wave actions, rainfall, or run-off; from malfunctions of level

controllers, alarms, and other equipment; and from human error. 10 C.F.R. Part 40,

Appendix A, Criterion 5(A)(4).

Contrary to these requirements, HRI's application barely discusses overtopping

9Section 17 contains five oval impressions of unknown origin. 1993 Churchrock ER,
Figure 3-2-1, at 179.

10COP Rev. 2.0 states only that two or more retention ponds will be constructed
initially at each site, occupying up to 6 acres. COP Rev. 2.0 at 29. It also states that 100
acres of evaporation ponds will be required. Id. at 59. Neither statement indicates how large
individual ponds would be.
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and completely fails to show how it will be prevented. Nor does the application

analyze the impacts of operations, overfilling, wind and wave actions, rainfall,

equipment malfunctions or human error on overtopping. In fact, it is not possible for

HRI to do so, until it identifies the location and size of the ponds, and the size of the

liquid waste stream. HRI's failure to provide any detailed information about its plans

for liquid waste disposal, or even the number and capacity of retention ponds makes it

impossible to reach any conclusion that the Crownpoint facility is designed to prevent

overtopping of impoundments.

The COP Rev. 2.0 contains some discussion of run-off at the Church Rock,

Crownpoint and Unit 1 sites. COP Rev. 2 at 29-35. The discussion, however, is

limited to HRI's pronouncement that it has concluded that the nearby tributary of the

Rio Puerco does not affect the Probable Maximum Precipitation (PMP)/Probable

Maximum Flood (PMF) events and that the nearby Puerco River was not considered a

flood hazard. COP Rev. 2.0 at 29-30. It states that a riprap diversion channel will be

sufficient to route surface water from the site, but adds that "[f]urther detailing of the

channel is dependent on the proposed site grading, and will be part of the license

condition." COP Rev. 2.0, at 30. This is insufficient because it does not identify the

PMP or the PMF for the Churchrock site, nor analyze the effect of those flood events

on overtopping.

Similarly, HRI does not analyze overtopping of the Crownpoint and Unit 1

21



ponds. In its discussion of Crownpoint and Unit 1 ponds, HRI examines effects of the

PMP and the PMF in slightly more detail than for Churchrock. COP Rev. 2.0 at 30-

35. However, it does not evaluate overtopping from normal or abnormal operations,

overfilling, wind and wave actions, rainfall, equipment malfunction or human error.

Therefore, HRI fails to meet the requirements of Criterion 5(A)(4).

5. HRI fails to provide an adequate design for above-grade
impoundments.

Criterion 5A(5) requires that for surface impoundments, where dikes are used to

form the impoundment, the dikes must be "designed, constructed and maintained with

sufficient structural integrity to prevent massive failure of the dikes. 10 C.F.R. Part

40, Appendix A, Criterion 5(A)(5). In addition, the applicant cannot presume that the

liner will not leak during the operation of the impoundment. Id.

HRI suggests that it may use dikes to form surface impoundments, but fails to

provide adequate information to demonstrate that such dikes will be designed,

constructed, and maintained with sufficient structural integrity to prevent massive

failure of the dikes. HRI states in COP Rev. 2.0 that it will build retention ponds

below grade " [w]here practical," but concedes that above-grade ponds may be

necessary if below grade construction is not possible. COP Revision 2.0 at 28.

Presumably, such above-grade ponds would incorporate the use of dikes. However,

HRI provides no information about the design of the ponds or dikes.

HRI does say that it may use the existing above-grade ponds at the Crownpoint
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processing facility. COP Rev. 2 at 30. It also states that it may use the existing ponds

at Section 1-7. 1993 Churchrock ER at 178. Yet, the application does not explain the

design or structure of these ponds, nor make any attempt to assess their integrity."

The deferral of this material licensing information is unacceptable. Nor is it

acceptable to defer submission of the information until some later date. HRI's license

application should be denied for failing to include information demonstrating

compliance with Criteria 5 and 7 of Appendix A to 10 C.F.R. Part 40.

6. The application does not meet Criteria 7 and 7A's
requirements for leak detection monitoring programs.

a. Criterion 7's requirements are not met.

Criterion 7 of Appendix A to Part 40 requires an applicant to establish

preoperational and operational monitoring programs for a milling site and its environs.

10 C.F.R. Part 40 Appendix A, Criterion 7. A preoperational monitoring program

must be conducted "at least one full year prior to any major site construction." Id.

This program must provide "complete baseline data on a milling site and its environs."

Id. Then, during the construction and operational phases of the mill, an operational

monitoring program must be conducted to "measure or evaluate compliance with

applicable standards, to evaluate performance of control systems and procedures, to

evaluate environmental impacts of operations, and to detect potential long-term

"HRI explains that the three ponds were not adequate to withstand a PMP or a PMF, and
explains plans to fix the drainage. COP Rev. 2.0 at 31-32. HRI does not address the condition of
the ponds themselves.

23



effects." Id.

Uranium milling is defined in 10 C.F.R. Part 40 as "any activity that results in

the production of byproduct material as defined in this part". 10 C.F.R. § 40.4.

"Byproduct material" includes the production of surface wastes from uranium solution

extraction processes. 10 C.F.R. § 40.4. Milling of byproduct and the surrounding

environs would include HRI's satellite processing facilities, the Crownpoint processing

facility, associated pipelines, and byproduct storage and disposal areas.

HRI's application does not include either a preoperational or a construction and

operations monitoring program, contrary to the requirements of Criterion 7. Once

again, the license application is devoid of the information that is specifically required

by Appendix A, and therefore the application should have been rejected under 10

C.F.R. § 40.31(h).

The COP Rev. 2.0 devotes one paragraph and a table to environmental

* monitoring of liquid waste. COP Rev. 2.0, at 101 and Table 9.5-1 ("Environmental

Monitoring for Churchrock, Crownpoint, and Unit 1 Facilities") at 104. HRI concedes

in the COP that it does not have an environmental monitoring plan. COP Rev. 2.0 at

101. HRI does not intend to submit the plan until sometime in the future, prior to the

injection of lixiviant. Id. The NRC staff has accepted the deferral, even going so far

as to encode it in license condition 10.30, which requires HRI to submit "an NRC-

approved procedure-level, detailed effluent and environmental monitoring program"
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prior to injecting lixiviant at any site. License SUA-1508, at 9. 12 The proposed

deferral of the environmental monitoring plan violates 10 C.F.R. § 10.31(h), which

requires license applications to demonstrate compliance with Appendix A criteria.

Even assuming for purposes of argument that HRI may lawfully defer submittal

of the environmental monitoring program until after licensing, the sketchy information

provided in the COP shows that HRI's conception of what is required falls well below

the mark. First HRI explicitly states that it intends to monitor for "three months before

operation begins." COP Rev. 2.0 at 101. This assertion flies in the face of Criterion

7, which requires environmental monitoring one year before major construction begins.

Second, the general information provided in Table 9.5-1 shows significant gaps in

HRI's proposed monitoring program. Table 9.5-1 does not include monitoring at any

milling locations or surrounding environs like byproduct transport systems. It states

only that surface water and soil samples will be taken quarterly at surface

12None of the other license conditions relate to a milling site monitoring program.
License condition 10.5 requires a leak detection monitoring system for all retention ponds.
SUA-1508, at 5. This presumably refers to the system required in Criterion 5 and Criterion
7A, not the more comprehensive system contemplated by Criterion 7. License conditions
10.17 through 10.22 require monitoring wells in certain aquifers around the well-fields to
monitor mining excusions, but this system does not address Criterion 7's requirement that the
byproduct milling site and its environs be monitored. Those conditions are tailored to regulate
mining excursions, and they are not necessarily located near milling operations, nor are the
sampling points appropriate to monitor ground water contamination from byproduct material.
Id. at 6-7. License condition 10.21 and 10.22 require the collection of groundwater quality
data, but only to establish groundwater restoration goals and upper control limits for
monitored aquifers in the well field. Id. at 7.
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impoundments. Id. at Table 9.5-1 at 104. 1 It does not require ground water

monitoring for milling and surrounding environs, such as the satellite and central

processing plants, transportation routes for liquid effluent, deep well injection sites,

land application sites, retention and evaporation ponds, and surface discharge points.

b. Criterion 7(A)'s requirements are not met.

Criterion 7A requires HRI to establish a detection monitoring plan for disposal

areas, such as surface impoundments, land application areas, and surface discharge

areas. A detection monitoring program has two purposes. Initially, it is intended to

detect leakage of hazardous constituents from disposal areas. Criterion 7A of

Appendix A to 10 C.F.R. Part 40. If leakage is detected, the second purpose is to

generate data and information for the Commission to set ground water protection

standards under Criterion 5B. Id. In particular, the leak detection program must

provide sufficient information to enable the Commission to set concentration limits,

adjust the point of compliance and set the compliance period. Id. Criterion 7A

requires that:

For all monitoring under this paragraph the licensee or applicant will
propose for Commission approval as license conditions which
constituents are to be monitored on a site specific basis.
Id. (emphasis added).

13Table 9.5-1 also requires monitoring of samples from the air, process fluid, groundwater
at water supply wells, water monitor wells, septic system drain field, and septic sludge. COP
Rev. 2.0 at Table 9.5-1 at 104. None of these samples are relevant to monitoring the liquid
effluent circuit.
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HRI improperly defers providing written specifications for detection

monitoring. HRI has not clearly proposed constituents for monitoring as required by

Criterion 7A. The application only touches on environmental monitoring on page 101

of the COP Rev. 2.0 and in Table 9.5-1. COP Rev. 2.0 at 101, Table 9.5-1. The

table states that surface impoundment monitoring will consist of quarterly surface water

samples for natural uranium and soluble RA-226. Id_. at 104, Table 9.5-1. It does not

indicate what, if any, ground water samples will be taken, or what constituents will be

measured in ground water. Consequently, it is impossible to determine which

constituents, if any, are proposed as license conditions for ground water sampling to

detect leakages from site specific surface impoundments. Moreover, the application

does not begin to demonstrate that this monitoring plan and constituents sampled will

serve the purposes of Criterion 7A, in violation of 10 C.F.R. 40.31(h).

D. HRI Fails to Accommodate Foreseeable Expansions.

Petitioners are further concerned that HRI has not shown that its disposal

system can accommodate foreseeable expansions of its operations. Appendix A

requires this showing:

Where later expansions of systems or operations may be likely (for
example, where large quantities of ore now marginally uneconomical
may be stockpiled), the amenability of the disposal system to
accommodate increased capacities without degradation in long-term
stability and other performance factors must be evaluated.
Introduction to Appendix A to 10 C.F.R. Part 40.

HRI states that expansions of HRI's systems or operations "may be likely" to
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process substantial additional quantities of ore from, for example, mineralized zones in

the Brushy Basin or Dakota aquifers in the project area or from deposits at other sites

in New Mexico in which HRI's parent company has rights (that may now be marginally

uneconomical). COP Rev. 2.0 at 78. The FEIS admits that "[f]uture actions that could

contribute to cumulative impacts on ground water in the region include continued

uranium mining," that uranium deposits in the Westwater Canyon Aquifer "extend[]

from the Church Rock site to east-southeast of the Crownpoint site" and are found

"both north and south of the town of Crownpoint," that " [t]herefore, in the future,

uranium mining might occur close to any of the proposed project sites or the town of

Crownpoint." Id. at 4-123. The reasonable foreseeability of future mining in the area

is further evidenced by COP Revision 2.0, wherein HRI represents that in the Church

Rock area:

uranium mineralization occurs in the Brushy Basin sandstone, as well as
the Westwater Canyon. In addition, geologic evaluation of this area
show that significant ISL uranium reserves are contained in the Dakota
formation. If HRI's ongoing evaluation of the Churchrock geology
indicate[s] that mining in the sands overlying the Westwater is
economically, and technically feasible, applications for ISL mining in
those zones will be made to all appropriate regulating entities.
COP Revision 2.0 at 78 (emphasis added).

HRI's intent to expand its operations in the Church Rock and Crownpoint areas

is also indicated by its parent company's, Uranium Resources Inc.'s, 1996 Form 10-K,

wherein Uranium Resources Inc. describes its mineral interests and exploration rights

for uranium in approximately 500,000 acres in New Mexico acquired from Santa Fe

28



Pacific Gold Corp and states that "[t]he planned development strategy is to dove-tail

qualified properties from the Santa Fe lands into the production plans for Churchrock

and Crownpoint." Uranium Resources Inc., 1996 10-K at 18, a copy of which is

attached hereto as Exhibit 5. See also Id. at 14 ("a small portion of [the Santa Fe

interests and rights] falls within the Churchrock district"). In addition, URI's Form

10-K includes in its development plans for Church Rock a third parcel -- in addition to

the Section 8 and Section 17 parcels discussed in the FEIS -- containing approximately

4.2 million pounds of in-place proven and probable uranium reserves and an estimated

2.7 million pounds recoverable uranium, which it acquired from Santa Fe Pacific Gold

Corp. and calls the "Mancos property." Id. at 15-16.

Contrary to the requirements of Appendix A, HRI has failed to demonstrate, or

even discuss how its Crownpoint and Church Rock operations can accommodate

foreseeable expansion. Therefore, the application must be rejected.

E. HRI Fails To Comply With The Requirements Of 10 C.F.R. Part 20,
With Various Subparts.

HRI has not provided the specific information and analyses required by 10

C.F.R. § 20.2002 for licensing of waste disposal by land application, surface discharge

or deep-well injection. Land application, surface discharge and deep well disposal are

procedures not otherwise authorized by 10 C.F.R. Chapter 1, and hence they are

subject to 10 C.F.R. § 20.2002.14 In order to dispose of waste by alternative

'4 Evaporation is authorized by Appendix A to 10 C.F.R. Part 40.
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procedures such as land application, an applicant must obtain Commission approval of

the procedures and must include in its application:

(a) A description of the waste containing licensed material to
be disposed of, including the physical and chemical properties important
to risk evaluation, and the proposed manner and conditions of waste
disposal; and

(b) An analysis and evaluation of pertinent information on the
nature of the environment; and

(c) The nature and location of other potentially affected
licensed and unlicensed facilities; and

(d) Analyses and procedures to ensure that doses are
maintained ALARA and within the dose limits in [Part 20].
10 C.F.R. § 20.2002.

It would be inappropriate for HRI to submit this information in a license

amendment application. The purpose of 10 C.F.R. § 20.2002 is evident on its face; it

provides an exception from disposal by evaporation. HRI is already contemplating

using these alternative methods in some form, so the information should be submitted

with its initial application. Practically speaking, HRI will need to have its system to

dispose of liquid effluent from production and restoration in place soon after beginning

operations. (Restoration will be performed on each mine site, as production is

complete.. FEIS at 4-26).

1. HRI's application is deficient in addressing deep well
injection.

In addition to the requirements of 10 C.F.R. §20.2002 listed above, the NRC
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Staff has determined that compliance with this regulation requires the following specific

demonstrations for deep well injection:

Proposals [for deep well injection] must also demonstrate that the
injection zone is confined, that it is not a drinking water source, and that
the injected contaminants will not cause exceedance of any established
site-specific ground-water protection standards in the uppermost aquifer
or result in any cross contamination that would adversely impact another
zone that is a source of drinking water.

Effluent Disposal STP, at 7. HRI states in its application that it may seek to dispose of

liquid waste by deep well injection. HRI Response to RAI No. 29 at 3; COP Rev. 2.0

at 57-58. Yet, HRI has not submitted basic information critical to compliance with the

requirements of 10 C.F.R. § 20.2002, such as the specific chemical properties of the

waste and the location of injection wells. Furthermore, HRI has made no

demonstration that the injection zone is confined, that the zone is not a drinking water

source, that ground water protection standards would be achieved, or that drinking

water would not be adversely impacted. HRI merely asserts that "Mobil/TVA drilled a

test well at Crownpoint to establish availability of deep seated confined aquifers

containing water in excess of 10,000 [parts per million total dissolved solids], which

also met the confinement criteria," and that two zones were found. COP Rev. 2.0 at

58. Supporting data and analysis are not provided, and no demonstration is made that

drinking water would not be impacted.

Because HRI has failed to meet these requirements, the license and application

must be rejected.
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2. HRI fails to demonstrate compliance with requirements for
disposal of waste by surface water discharge.

HRI's application also fails to comply with the requirements of 10 C.F.R. Part

20, Subparts D and K concerning release of liquid waste in effluents and by alternative

procedures. Subpart K provides that a licensee shall dispose of licensed material only

by transfer to an authorized recipient, by decay in storage, by release in effluents

within the limits in 10 C.F.R. § 20.1301 (Subpart D), by alternative procedures

approved by theCommission pursuant to 10 C.F.R. § 20.2002, or pursuant to other

sections not pertinent here. 10 C.F.R. § 20.2001(a).

Surface water discharge is a release of effluents and hence subject to 10 C.F.R.

§ 20.1301. HRI fails to comply with these requirements.

Any release of liquid waste to surface waters must comply with 10 C.F.R. §§

20.2001 and 20.2007. See Effluent Disposal STP, at 4. Effluent releases to surface

waters fall into two categories: (1) "process waste water" (liquid waste generated from

uranium recovery operations)'" and (2) "mine waste water" (liquid waste generated

during mine restoration).16 HRI fails to demonstrate compliance for either release

15 According to Staff, "' [pirocess wastewater' is wastewater and liquid

waste generated from uranium recovery operations; it includes production bleed or
ground water extracted from the aquifer during the uranium recovery operation, and
liquid waste generated at the main uranium recovery plant." Effluent Disposal STP at
5.

16 According to Staff, "" [m]ine wastewater' is wastewater from post-

operation ground water sweep, or ground water extracted to restore water quality in the
recovery zone after a uranium recovery operation is stopped." Effluent Disposal STP

32



category. The Staff states that 10 C.F.R. Part 20 does not apply to mines and mine

waste water, Effluent Disposal STP, at 5, and the Applicant concurs in this

interpretation. COP Rev. 2.0 at 53. HRI reasons, in part, that "restoration [mine]

wastewater is not considered to be byproduct material, since if it were considered to be

byproduct material, it will be subject to regulation under NRC's Part 20 regulations.

Id. The Staff and Applicant misinterpret 10 C.F.R. Part 20. Even if the HRI is

correct that mine waste water is not byproduct material, it is source material. See 10

C.F.R. § 20.1003. Unlike Part 40, Part 20 applies to byproduct and source material.

10 C.F.R. § 20.1002. Subparts D and K in particular refer to "radioactive material"

and "licensed material" and hence apply to both source and byproduct material.

Moreover, even if mine waste water is neither source nor byproduct material, Subparts

D and K apply because Subpart D restricts the radiation dose to the public "from the

licensed operation" (id. § 20.1301(a)(1)), and Subpart K restricts "disposal" and

"releases in effluents" (id. § 20.2001(a)). Neither Subpart limits its restrictions to

byproduct material.

Under 10 C.F.R. § 20.1301(a)(1), licensees must conduct operations so that the

total effective dose equivalent (hereinafter "TEDE") to individual members of the

public from the licensed operation does not exceed 0.1 rem per year, exclusive of

background radiation and exposure from certain specified sources. 10 C.F.R. §

at 5.
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20.1301(a)(1)."7 Licensees must show compliance with the TEDE by demonstrating

either that the dose to the highest exposed individual will not exceed the TEDE, or that

(a) effluent releases will not exceed specified values in Table 2 of Appendix B to 10

C.F.R. Part 20 and (b) the dose to a continuously exposed individual would not exceed

specified values. Id. § 20.1302(b). 18 The scant information provided by HRI about its

anticipated surface water discharges does not demonstrate compliance with these

requirements. The COP Rev. 2.0 states that "In order to acquire an EPA permit to

surface discharge waste water a company must first be able to determine that waste

water quality, including Total Dissolved Solids (TDS), and radionuclides (uranium and

radium) will comply with established NPDES standards." COP Rev. 2.0 at 54-55.

HRI then states that uranium will be removed during its extraction process and that

radium will be removed by adding barium chloride (and perhaps ammonium sulfate or

flocculates) to the extracted water to induce precipitation and settling of the radium.

This description is deficient because it focuses only on NPDES requirements and does

17 An applicant may apply for a higher TEDE of 0.5 rem per year; in such a case,
the application must include demonstrations of need and duration of the higher TEDE,
the applicant's program to assess and control the dose, and the procedures for
maintaining the dose as low as reasonably achievable. Id. § 20.1301(c). HRI has
neither applied for a higher TEDE nor submitted supporting information and
demonstrations.

18 The effluent concentration values in Table 2 of Appendix B to 10 C.F.R. Part 20

may be adjusted to take into account the actual physical and chemical characteristics of
the effluent with Commission approval. Id. § 20.1302(c). To Petitioners' knowledge,
HRI has not proposed alternative concentration values.
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not include any scientific modeling that will demonstrate the TEDE can be achieved.

Moreover, the description does not include any information on the amounts of uranium

and radium that are contained in the mine extraction waters, how much uranium

remains dissolved in the waste water after extraction and what the radium 226 levels

are before treatment. The effectiveness of HRI's proposed treatment is not

demonstrated. Because HRI has failed to meet these requirements, the license and

application must be rejected.

3. HRI fails to demonstrate compliance with requirements for
disposal of waste by land application.

HRI has not provided the specific information and analyses required by 10

C.F.R. § 20.2002 for licensing of land application. For example, HRI has not

specifically described the physical and chemical properties. of the waste and has not

provided analyses or specified procedures to ensure that doses are within dose limits.

COP Rev. 2.0 at 42-43 and 54-55. To meet the latter requirement:

Proposals must analyze and assess projected concentrations of
radioactive contaminants in the soil; projected impacts on ground-water
and surface water quality, and on land uses including particularly crops
and vegetation; and projected exposures and health risks that may be '
associated with radioactive constituents reaching the food chain to verify
that the projected doses and risks conforming to the risk levels permitted
under [10 C.F.R.] Part 20.

Effluent Disposal STP, at 6. This level of analysis is missing from HRI's application.

In fact, land application poses a serious health threat. In the attached affidavit

of Marvin Resnikoff, Ph.D., Dr. Resnikoff states that in his professional opinion, land
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application of restoration waste water will result in radiation doses likely to exceed

regulatory standards due to (1) HRI's underestimation of the amount of pore volumes

in restoration, (2) Dr. Resnikoff's calculation of the radiation risk to an adult using

RESRAD software, (3) HRI's reliance on the expertise of Uranium Resources Inc. is

misplaced, (4) and the added risk of mobilization of pre-existing contamination in the

Church Rock area. Affidavit of Marvin Resnikoff, Ph.D., at ¶¶ 5, 14-16, 17-24, 25-

26, 27 at pages 4, 9-11, 11-14, 15-16, 16-17 (January 13, 1998), a copy of which is

attached hereto as Exhibit 6 (original filed in this proceeding on January 15, 1998 as

Exhibit 13 to ENDAUM and SRIC's Motion for Stay, Request for Prior Hearing, and

Request for Temporary Stay) The NRC Staff has ignored the impact of land

application on grazing in the area, despite the fact that there is surface grazing on

Section 16 in Church Rock, New Mexico, one of the locations' HRI listed as suitable

for land application. Declaration of Larry J. King, ¶5, at pages 2-3 (October 8, 1997)

a copy of which is attached hereto as Exhibit 7. 1 The FEIS states that HRI can

prohibit livestock grazing during mining operations under the Mining Act of 1872.

FEIS at 4-94. However, Section 16 is state land. COP Rev. 2.0 at 42. The Mining

Act of 1872 only applies to federal public lands, not state lands or lands administered

for Indian tribes. 30 U.S.C. § 22.

19 The signed original of Mr. King's Declaration was filed October 14, 1997, in the
United States Court of Appeals for the Tenth Circuit in New Mexico Environment Department
v. USEPA, No. 97-9557, and a copy was previously filed in this proceeding on January 15,
1998.
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Moreover, HRI does not comply with the requirement that proposals for

alternative disposal include provisions for periodic soil sampling in that there is no

indication that the soil would be sampled at land application sites. See t COP Rev.

2.0 Table 9.5-1 at 104 (indicating location of soil samples as septic system drain field).

In addition, HRI fails to provide specifically for compliance monitoring wells in the

area used for land application. See Effluent Disposal STP, at 6. The application does

not specify whether the sampling contemplated by HRI (COP Rev. 2.0 at 55) would

include sampling of the ground water below the land application sites. HRI also fails

to demonstrate that contaminants will not be returned to the ground water and cause

exceedance of site-specific ground water standards established pursuant to Appendix A

to 10 C.F.R. Part 40. Effluent Disposal STP at 7.

HRI's license requires it to "submit and receive NRC acceptance of a plan

outlining how the licensee will monitor constituent buildup in soils resulting from the

land application." SUA-1508, License Condition 11.8, at 10. This condition fails to

require HRI to meet the standards for approval of an application to conduct land

application under 10 C.F.R. §20.2002. It constitutes unlawful deferral of material

information necessary to determine whether the license will be inimical to health and

safety. Because HRI has failed to meet these requirements, the license and application

must be rejected.
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II. NEITHER THE FEIS NOR HRI'S ENVIRONMENTAL REPORTS
ADEQUATELY EVALUATES THE ENVIRONMENTAL EFFECTS OF
HRI'S LIQUID WASTE DISPOSAL SYSTEM.

NEPA requires the consideration of all reasonably foreseeable environmental

impacts that flow from a proposed action. In the case of HRI, the reasonably foreseeable

environmental impacts of the project include the effects of disposing of millions of

gallons of liquid waste generated during uranium processing and restoration of

groundwater. Contrary to NEPA's mandate, the FEIS makes little or no attempt to

evaluate any of the four liquid waste disposal methods that HRI is considering: deep well

injection, land application, surface discharge, and/or evaporation. Instead, the FEIS

postpones the environmental analysis of liquid waste disposal until some unknown date

after HRI chooses the method(s) it will use. By excluding consideration of the impacts of

liquid waste disposal from the FEIS for the Crownpoint Uranium Project, the NRC Staff

illegally segments the NEPA decision making process and provides a distorted and

misleading portrait of the environmental impacts of the project.

A. Requirements of NEPA.

Section 101(b) of NEPA provides that the federal government has the "continuing

responsibility... to use all practicable means, consistent with other essential

considerations of national policy, to improve and coordinate federal plans and programs"

so the Nation may act as trustee of the environment for future generations, assure

Americans safe and healthful surroundings, and attain the widest range of beneficial uses
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without environmental degradation or negative consequences. National Environmental

Policy Act of 1969, 42 U.S.C. § 4321 - 4370(d); 4331(b) (1994). To implement this goal,

Section 102 of NEPA sets forth procedures to ensure that environmental analysis is part

of agency decision making. 42 U.S.C. § 4332(2)(A). An environmental impact

statement (EIS) must be prepared by the agency which is a detailed statement of: the

environmental effects of the proposed action, any adverse environmental effects which

cannot be avoided, alternatives to the proposed action, the relationship between short-

term use of the human environment and the support of long-term productivity, and any

irreversible or irretrievable commitments of resources, should the action be implemented.

42 U.S.C. § 4332(2)(C).

NEPA's fundamental purpose is to "help public officials make decisions that are

based on understanding of environmental consequences, and make decisions that protect,

restore, and enhance the environment." 40 C.F.R. § 1500.1(1). NEPA requires federal

agencies to examine the environmental consequences of their actions, before taking those

actions, in order to ensure "that important effects will not be overlooked or

underestimated only to be discovered after resources have been committed or the die

otherwise cast." Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 349

(1989) (holding that although agencies must take a hard look at environmental

consequences, NEPA imposes no substantive duty to mitigate adverse environmental

impacts, fully develop a mitigation plan or do a worst case analysis). See also 40 C.F.R.
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§§ 1502.14i 1502.16; Thomas v. Peterson, 753 F.2d 754, 760 (9th Cir. 1985) (NIEPA

requires the Forest Service to prepare an EIS that analyzes the combined impact of a road

and the timber sales it was meant to facilitate).

In addition, NEPA "ensures that relevant information about a proposed project

will be made available to members of the public so that they may play a role in both the

decision making process and the implementation of the decision." Roberts, 490 U.S. at

349. As the Court recognized in Calvert Cliffs Coordinating Committee v. AEC, 449

F.2d 1109, 1113 (D.C. Cir. 1971) (rejecting AEC rules implementing NEPA), a NEPA

analysis involves a "finely tuned and systematic" balancing of "[e]nvironmental

amenities" against "economic and technical considerations." To "ensure that the

balancing analysis is carried out and given full effect," an environmental impact

statement must be "detailed" and the analysis carried out "fully and in good faith." Id., at

1114-1115; 42 U.S.C. § 433(2)(C). Moreover, the Courts have held that federal agencies

must take a "hard look" at all of the significant consequences of their actions. Baltimore

Gas & Electric Company v. Natural Resources Defense Council, 462 U.S. 87, 97 (1983)

(NRC had taken a hard look, as required by NEPA, in adopting rules to evaluate the

environmental effects of the nuclear fuel cycle); Robertson, 490 U.S. at 350; NRDC v.

Morton, 458 F.2d 827, 838 (D.C. Cir. 1972) (Denying motion to set aside injunction

prohibiting the Department of Interior from proceeding with oil and gas lease sales until

EIS revised). Thus, an FEIS must evaluate enviromental impacts in sufficient detail to
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permit a meaningful analysis. Montgomery v. Ellis, 364 F.Supp. 517, 521 (N.D. Ala.

1973) (rejecting EIS for insufficient project description).

The scope of an EIS must be "at least as broad as the scope of the action being

taken." Duke Power Company (Oconee/McGuire), LBP 80-28, 12 NRC 459, 473 (1980)

(citation omitted) (NEPA review of final shipment plan rejected for failure to include

other planned shipments that were also planned and would inevitably follow). The

regulations adopted by the Council on Environmental Quality to implement NEPA

require the scope of an EIS to include all reasonably foreseeable impacts of a proposed

action."0 40 C.F.R. §§ 1502.14; 1502.16. See also 10 C.F.R. §51.71(d) (draft EISs must

"include a preliminary analysis that considers and weighs the environmental effects of the

proposed action") and 10 C.F.R. §51.90 (final EIS is to be prepared in accordance with

draft EIS requirements). Proposals that are related closely enough to be a single course

of action must be evaluated in one EIS. 40 C.F.R. § 1502. 4(a). In determining what

"action" should be under review, the CEQ regulations direct agencies to use the scoping

criteria in 40 C.F.R. § 1508.25. Id. The scoping criteria require connected, cumulative

and similar actions to be considered in one EIS. 40 C.F.R. § 1508.25(a). In particular,

connected actions include actions that are "interdependent parts of a larger action and

20 CEQ regulations apply to and are binding on all Federal agencies for implementing the

procedural provisions of NEPA. 40 C.F.R. § 1500.3 As the courts have held, CEQ regulations
are entitled to "substantial deference." Andrus v. Sierra Club, 442 U.S. 347, 358 (1979) (holding
that appropriations requests are not within the scope of NEPA, consistent with the CEQ
regulations).
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depend on the larger action for their justification." 40 C.F.R. § 1508.25(a)(1)(iii).

B. HRI Carries the Burden of Proof.

The NRC staff generally has the burden of proof in complying with NEPA. Duke

Power Company (Catawba Nuclear Station, Units 1 and 2), CLI 83-19, 17 NRC 1041,

1049 (1983); Louisiana Energy Services, L.P. (Claiborne Enrichment Center), LBP 96-

25, 44 NRC 331, 338 (1996). The applicant, however, has the burden on issues that

assert deficiencies in the ER, or "if the applicant becomes a proponent of a particular

challenged position set forth in the EIS." Louisiana Energy Services, 44 NRC at 338-39,

citing Public Service Company of New Hampshire (Seabrook Station, Units 1 and 2),

ALAB-471, 7 NRC 477, 489 n.8 (1978).

C. The FEIS Unlawfully Defers or Fails to Discuss Review of the
Environmental Impacts of Liquid Waste Disposal.

There can be no doubt that the environmental impacts of liquid waste disposal fall

within the scope of the environmental analysis required by NEPA for the Crownpoint

Project. Liquid waste is an. inevitable byproduct of the mining and uranium processing

activities permitted under HRI's license, and thus, it constitutes an integral and

interdependent part of the proposal that must be evaluated in the EIS for the Crownpoint

Uranium Project. Nevertheless, the FEIS generally defers consideration of the impacts of

liquid waste disposal. To the limited extent the impacts are considered, the discussion is

completely inadequate.

1. The FEIS unlawfully defers consideration of the impacts of
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liquid waste disposal.

The FEIS initally assumes that evaporation ponds will be used to dispose of

wastewater during production and groundwater restoration. FEIS at 2-18. This ignores

the fact HRI has not made a commitment to using evaporation ponds, and that HRI

actually disfavors this method as the most costly method of disposal. COP Rev. 2.0 at

59.

The license does not limit HRI to using evaporation ponds. In fact, it contains a

condition designed to regulate land application of liquid waste. SUA 1508, License

Condition 11:8 at page 10. The staffs decision to label evaporation ponds as HRI's

disposal method is completely arbitrary.

Moreover, with respect to other wastewater disposal methods, the FEIS does not

discuss these options in any meaningful level of detail. The FEIS states that if these other

options "were used in the future, they would have to be proposed by HRI under a license

amendment and would be subject to additional environmental review." FEIS at 2-18.

With regard to land application of liquid waste, the NRC staff acknowledges that land

application of waste could result in exposures to individuals during operations and far

into the future. FEIS at 4-80. However, the FEIS defers analysis of these impacts,

explaining,

HRI did not submit a detailed plan for land application and would need to
submit a detailed license amendment in the future to use land application
for wastewater. [The FEIS's] evaluation is based on the assumptions and
information presented by HRI in its general concepts on using land
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application. An environmental assessment of the license amendment for
land application would be completed as part of the licensing process.
Id.21

Similarly, the FEIS does not discuss surface discharge or deep-well disposal other than to

state that that the permitting process applies to these methods. FEIS at 2-18 and 4-87.

The FEIS' deferral of the liquid waste disposal issue violates NEPA, which

requires agencies to fully examine the environmental impacts of a proposed action, in

advance of agency decisions. "The NRC should not frustrate a fair NEPA review in

reasonable depth by permitting any licensee to truncate or fragment the area of inquiry by

a crabbed definition of the proposed action." Duke Power Co. (Oconee/McGuire), LBP

80-28, 12 NRC at 476.22 The full scope of the impacts of the Crownpoint project must be

evaluated in the FEIS in order to ensure that "the agency will not act on incomplete

information, only to regret its decision after it is too late." Marsh v. Oregon Natural

Resources Council, 490 U.S. 360, 371 (1989) (holding agency has a duty to supplement

the EIS when there is new information available). "When a decision to which NEPA

obligations attach is made without the informed environmental consideration that NEPA

requires, the harm that NEPA intends to prevent has been suffered." Sierra Club v.

"1As discussed below in Section 2.e, the FEIS provides some information regarding the
impacts of land application, but it does not amount to the rigorous analysis required by NEPA.

2 2Moreover, there is no justification for the NRC Staffs delay in evaluating HRI's liquid
waste disposal plan. From the time mining begins, process liquid waste water will be produced,
and restoration waste (the larger waste stream) will be produced soon after, because each well
field will go through restoration as others go into production. COP Rev. 2.0 Figures 1.4-1, 1.4-2,
at 14, 15.
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Marsh, 872 F.2d 497, 500 (1st Cir. 1989) (emphasis in original) (vacating order that

Plaintiffs did not suffer sufficient harm under NEPA to justify injunctive relief).

2. To the limited extent the FEIS discusses the impacts of liquid
waste, the discussion is inadequate.

The FEIS's discussion of liquid wastes generated by the Crownpoint Project is

completely inadequate to permit a meaningful evaluation of its environmental impacts.

To begin with, the FEIS does not properly identify the size of the waste stream. The

FEIS states that the satellite and main processing plants will all generate liquid waste, the

largest stream being production bleed effluent. FEIS at 2-16. Assuming that the

production bleed is 1%, each leased area would produce forty gallons per minute of waste

water. FEIS at 2-16. The exact size of the waste stream and the amounts that are

returned to the aquifer as recharge vary between the application and the FEIS. Of the 40

gpm production bleed, HRI provides two different sets of figures to describe where it

goes. First, the COP Rev. 2.0 states that 39 gpm is returned to the aquifer, so the net

bleed is 1 gpm. COP Rev. 2.0 at Figures 3.1-2 and 3.1-1, at 45-46. The FEIS also

uses this figure. FEIS Figure 2.5, at 2-11. Second, in HRI's more detailed Response

to RAI No. 29, it states that 10 gpm will require "final disposal." HRI Response to

RAI No. 29 at 3. These figures raise two concerns. First, if the liquid waste discharged

to the environment is higher (10 gpm rather than 1 gpm), then the waste stream is greater

than the NRC and HRI thought it was and the impacts on waste disposal must be

analyzed differently. Second, if in fact, 39 gpm is returned to the aquifer, the production
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bleed is much less than 1% and HRI may not be able to maintain its pressure sink in the

mine, which may cause excursions in the aquifer."

The FEIS also skims over a description of the waste water generated during

aquifer restoration and provides misleading information. The staff states that 150-250

gallons per minute of water would be withdrawn during groundwater sweep, and after

treatment, all those gallons would be re-injected to the aquifer. FEIS, at 2-20. This

description leads one to believe that restoration does not produce liquid waste, but that

instead, restoration is a closed loop system. However, in Figure 2.7, the FEIS adopts the

figure of 200 gpm as restoration wastewater flow. Id. Figure 2.7 at 2-22. Given these

conflicting figure, the FEIS fails to adequately describe the amount of liquid waste

generated daily at each site and such that it would be possible to assess the nature of and

impacts of a disposal system that would be adequate to handle the flow of liquid waste.

Thus, it is insufficient to satisfy the requirements of NEPA.

a. The FEIS and the ERs do not adequately describe the
retention pond system.

Although the FEIS claims to evaluate the environmental impacts of retention

ponds, the information supporting the analysis is so vague and incomplete that it fails to

provide a basis for the "hard look" required by NEPA. For instance, the FEIS' description

of the retention ponds lacks to most basic information necessary to evaluate their

23 Evidence concerning this issue will be more fully presented through expert testimony

on January 7, 1999, the filing date for written presentations on groundwater issues.
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adequacy. The FEIS states that waste retention ponds will be used to store wastewater

until treatment, promote evaporative loss of water which cannot be discharged, and

maintain control of source and 1 le(2) by-product material found in the liquid effluents

from solution mining. FEIS at 2-12. The staff states that HRI proposes to build three

retention ponds, each six acres in size, at each processing site. Id. This statement is later

contradicted in the description of the proposed sites, which states that only six acres total

would be disturbed by settling ponds. FEIS at 2-26. HRI's ERs do not provide any

additional information on the dimension of these ponds. The 1993 Churchrock ER

deleted dimensions from its diagram of the pond. 1993 Churchrock ER at Figure 3.2-3 at

181.

Similarly, the FEIS' description of pond liners is inadequate to show that the liners

will be effective in mitigating the impacts of pond leakage. The FEIS only briefly

describes liners that would be required for retention ponds. "The ponds would have

double synthetic liners and an intervening layer up to 18 cm thick containing sand and

perforated piping forming an underdrain leak detection system." FEIS at 2-12. This

description is deficient because the staff does not identify the size or shape of the liner

design, nor does it describe the sites in which the liners would be installed. The FEIS

notes that soil contamination could result from retention pond liner failures, in which

case, the soil would be removed and disposed of in retention ponds, and ultimately

disposed of with other 1 le(2) material. FEIS at 4-7. However, this discussion fails to
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analyze the impacts of a massive structural failure at a pond, and the impacts such a

failure could have on users of the alluvial waters, which lie close to the surface in

Churchrock. FEIS at 3-41.24

License Coridition 10.26 states that prior to injecting lixiviant, HRI must submit

to NRC for approval, documentation of designs for retention ponds. The deferral of this

information has precluded any analysis in the FEIS of the impacts of various specific

pond designs.

b. The FEIS does not adequately describe the evaporation
pond system.

The FEIS states that HRI estimates 100 acres of evaporation ponds would be

required at each project site. FEIS, at 2-18. It acknowledges that evaporation ponds

would entail the greatest impacts on land and cultural resources because of the relatively

large area they require. FEIS at 4-91 and 4-111.

Yet, the impacts of these large evaporation ponds are not assessed. The ecology

impact section excludes evaporation ponds from its analysis of habitat areas that would

be disturbed by proposed facilities. FEIS at 4-88. Evaporation ponds are not discussed

in terms of soil impact from ground disturbance. FEIS at 4-6 -- 4-12. Evaporation ponds

are left out of the discussion on protecting ground water retention pond leakage. FEIS at

4-25. Neither do the section on ecology and land use address evaporation ponds. FEIS at

24 "Shallow groundwater in the alluvium in the North Fork is tapped by several shallow

wells. This water is derived from storm flows passing down the arroyos and is pumped for
domestic and stock-watering use." FEIS at 3-41.
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4-88, and 4'92 -- 4-96. In other sections, evaporations ponds are briefly discussed as a

disposal alternative. FEIS at 4-86, 4-108.

The FEIS recognizes that during restoration, the wastewater produced by the

process could exceed the capacity of evaporation ponds, but this statement is not followed

by any examination into the environmental effects if pond capacity was exceeded. FEIS

at 2-18. The FEIS concludes that "HRI could dispose of excess waste water by deep-well

injection, land application, or surface discharge subject to prior NRC approval. Id.

Because the FEIS does not address the impacts of constructing 100 acres of ponds

for this project, it is entirely deficient.

c. The FEIS does not adequately address the impacts of
existing ponds.

The FEIS ignores the potential adverse effects of using old ponds for retention or

evaporation. The potential adverse effects of a structural failure of the ponds are not

discussed. HRI proposes to use old, existing ponds at two locations. First, in Church

Rock, HRI suggests that it may use the existing ponds on Section 17. Church Rock 1993

ER at 178. There is no evidence in the record that these ponds are structurally

engineered, how old they are, or whether they contain liners.2 5 Second, HRI indicates

that it may use the existing ponds in Crownpoint. COP Rev. 2.0 at 30-35. The FEIS

states affirmatively that the existing settling ponds at Crownpoint will be used, but it

25 The only information available is Figure 3.2-1, which is a topographic map indicating

five oval depressions in the Section 17 area. 1993 Churchrock ER, Figure 3.2-1 at 179.
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makes no mention of the Section 17 ponds. FEIS at 2-27.

The FEIS does not explain what the impacts would be from using old ponds. It

does not disclose whether the ponds are properly structurally engineered or whether they

have liners that meet the requirements of 10 C.F.R. Part 40 Appendix A. Mitigation

measures and their impact are not described. The FEIS merely says, "the existing ponds

may not be adequate and might need regrading and synthetic liners capable of retaining

the wastewater." FEIS at 4-6. The FEIS is inadequate in its treatment of existing ponds.

d. The FEIS fails to analyze the impacts of retention and
evaporation ponds on migratory waterfowl.'

The FEIS recommends that "HRI should implement methods for discouraging

waterfowl use of project retention or evaporation ponds.''2 6 FEIS at 4-92. Yet, the

license that was issued to HRI does not contain any such requirement. The omission of

this reasonable and ncessary measure from the HRI license is an arbitrary and capricious

act.

The recommended condition should be included in the license because avian

wildlife may indeed be harmed by the ponds. The Fish and Wildlife Service has

expressed its concern that migratory waterfowl could be attracted to the retention and

evaporation ponds and the ponds should be designed to exclude avian wildlife. FEIS, A-

43 - A-44. In response, the NRC staff stated that "it is not practical to completely exclude

26 Possible methods include limiting bank vegetation, construction ponds with steep

banks, using visual and sound devices to frighten birds, and placing wire screens over the water
surface." FEIS at 4-92
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waterfowl." and "the project area is not known for large concentrations of waterfowl."

FEIS at A-44. "It is expected that water quality in the ponds will not be detrimental to

wildlife." Id. Though it makes the recommendation that deterrents should be employed

to protect birds, the FEIS fails to assess the suitability of deterrents, given the types of

ponds HRI will build, and it fails to adequately analyze the impacts of retention ponds on

migratory waterfowl.

The FEIS' analysis is insufficient because it relies on twenty year old surveys of

flyway corridors for migratory waterfowl. FEIS at 4-90. Moreover, the FEIS only

considers migratory, or transient, waterfowl. Other local birds may be attracted to the

ponds.2 7 Fish and Wildlife provided the NRC a list of endangered, threatened, and

candidate species, and species of concern that may be found in McKinley County. FEIS,

Appendix D, letter from Jennifer Fowler-Propst, Fish and Wildlife Service to Daniel M.

Gillen, NRC (January 7, 1997) (enclosure). On this list are the bald eagle (threatened),

and the white faced ibis (species of concern). These birds are also listed as migratory

birds under the Fish and Wildlife Service's list of migratory birds protected by the

Migratory Bird Treaty Act. 50 C.F.R. § 10.3. Each bird is a local inhabitant that may be

attracted to the ponds.

A more detailed analysis of local avian wildlife may have indicated certain

species are attracted to the ponds. In that case, a deeper study of the impact of the waters

27 The Migratory Bird Treaty Act 16 U.S.C. §§ 703-711 prohibits harm to migratory

birds, including listed species that would be attracted to water sources.
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would be required. The NRC staff admits that the wastewater contains "potentially

elevated levels of trace metals", but does not assess the impact on avian wildlife, either

during transitory migration or local use. Id. at 4-90.

e. The FEIS does not address the impacts from land
application.

The FEIS provides some discussion of land application, but the analysis is

inaccurate and imcomplete. The FEIS states that the Churchrock land application will

probably be on 80 acres in Section 17, but HRI is considering flat mesa land onto 206

acres of Section 8, flat mesa land of 270 acres on Section 12, or pasture land of 640 acres

in Section 16. FEIS at 4-11. The FEIS notes HRI's preference for Section 16 and

describes in passing that the affected area may potentially be removed from grazing.

FEIS at 4-11. The license does not limit HRI's use of any of these sites.

Apart from simply describing the possible locations for land application, the FEIS

does not contain a detailed discussion of the impacts of land application. Moreover, the

basis for the Staff's determination that such impacts "would be low" (id. at 4-10) appears

to be based on data submitted by HRI that are not waste characterization data from actual

treatment or application of restoration wastewater, but on an average of water quality data

for the Mobil Section 9 pilot project pregnant lixiviant, crushed-core studies for

Crownpoint and Churchrock ores, water in the main shaft of the Old Churchrock Mine,

and average contaminant levels from Churchrock and Crownpoint site monitor wells.

HRI Response to RAI No. 29 at Table 29-1. These figures are unrepresentative of
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wastewater from ISL mining and they do not add up to anything scientific. Furthermore,

HRI removed, from its calculation of average land-application water quality, values for

manganese, molybdenum and selenium in the Mobil Section 9 lixiviant. Id. at 2. This

served to substantially lower the "average" concentrations of these critical contaminants

in the land application effluent.

Finally, the Staff appears to have made no attempt to independently evaluate the

basis for or reliability of HRI's land-application water quality data. For example, there is

no discussion of whether barium-chloride treatment and/or ion exchange can successfully

reduce selenium concentrations from 4.6 milligrams per liter (mg/L) in the pregnant

lixiviant (see HRI Response to RAI No. 29, Column 1 of Table 29-1, and FEIS, Table

4.13 at 4.38) to 0.013 mg/L in the "project" land-application effluent. FEIS, Table 4.4 at

4-9.28

28 This omission is particularly troublesome for land application at the Churchrock site

where there is active grazing on potential land-application sites. See Declaration of Larry J. King
at 2-3, Exhibit 7. In sum, therefore, the FEIS fails to describe or assess the impacts of land
application. The Staff acknowledges that the relatively high level of salinity in the restoration
wastewater "could present a problem" and that salt buildup in soils at the land application sites
"would require close management." FEIS at 4-10. However, it fails to discuss or assess the
effect of such accumulation on forage on Churchrock Section 16.
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CONCLUSION AND REQUEST FOR RELIEF

For the foregoing reasons, the Presiding Officer should:

1. Reject HRI's license application as inadequate to satisfy the NRC safety or
environmental regulations;

2. Find that the licensing of the Crownpoint Uranium Project is not
supported by an adequate FEIS that complies with NEPA;

3. Revoke HRI's license because it is based on an inadequate license
application and EIS.

Respectfully Submitted this 9th Day of November, 1998.
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Staff Technical Position
on

Effluent Disposal
at Licensed Uranium Recovery Facilities

Background

NRC-licensed uranium recovery facilities, including milling and in situ leach
(ISL) facilities, generate liquid wastes (i.e., effluent) that require proper
disposal. At uranium mills, effluent may include contaminated water recovered,
from ground-water corrective action programs and tailings dewatering
activities, and tailings liquor that must be extracted and properly disposed
of before surface site reclamation can proceed.

At ISL facilities, effluent is generated from four liquid waste streams: Two
involving the host aquifer and the other two originating at the main uranium
recovery plant. Liquid waste streams involving the host aquifer include
production bleed and ground-water sweep. Production bleed is ground water
extracted from the aquifer during the uranium recovery operation, in excess of
Injected water, in order to maintain a net ground-water inflow Into the
recovery zone and minimize or eliminate the migration of lixiviant and
dissolved uranium outside the recovery zone. Ground-water sweep is ground
.water extracted at the end of a uranium recovery operation primarily to
restore ground-water quality in the recovery zone. Liquid waste streams
originating at the main uranium recovery plant include wastewater from
yellowcake processing and reject brine from reverse osmosis treatment of
contaminated water.

Evaporation has generally been used for management of liquid waste at licensed
uranium mills and mill tailings disposal sites. This practice involves
discharging liquid waste in one or more on-site lined evaporation ponds where
the water is lost to the atmosphere by surface evaporation and other
evaporation enhancement systems, and the remaining sludge is placed in a
licensed tailings disposal facility. At ISt facilities, management of liquid
waste has generally involved such disposal practices as release to surface
waters, on-site land applications Including on-site irrigation, and Injection
in deep wells.

Purpose and Applicability

This Staff Technical Position (STP) provides guidance and discusses the
technical and regulatory basis for review and evaluation of proposals for
disposal of liquid waste at licensed uranium recovery facilities. The STP is
primarily intended to guide NRC staff reviews of site-specific proposals for
disposal of liquid waste at uranium mills and ISL facilities. The STP can
also be used for preparation of proposals for liquid waste disposal by uranium
recovery licensees and applicants.

This STP is applicable to both licensed and new facilities. Previously
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approved limits at licensed sites that may not conform to the applicable
regulations can be changed by a site-specific license amendment.

Applicable Regulation and Standards

In general, applications and proposals for disposal of liquid waste at
licensed uranium recovery facilities must comply with the regulations in
Appendix A to 10 CFR Part 40, and Subparts K and D, 10 CFR Part 20, as
applicable depending on the proposed disposal procedure. All terms and
characterizations in this STP are to be used consistent with their definitions
in the applicable regulations.

Applicable regulations in Appendix A to 10 CFR Part 40 mainly include design
standards for construction, maintenance, and operation of surface impoundments
that are used for disposal of liquid waste or waste containing free liquids
(Criteria 5A(1) through SA(5)); installation of liners (Criterion 5E); and
seepage control (Criterion 5F). Appendix A also includes other generally
applicable provisions, including in particular site-specific ground-water
protection standards for both radioactive and non-radioactive hazardous
constituents (Criteria 5B and 5C); corrective action programs (Criterion 50);
ground-water monitoring requirements (Criterion 7); and closure requirements
(Criterion 6).

Furthermore, Criterion 8 of Appendix A to 10 CFR Part 40 requires that
byproduct materials must be managed so as to conform to the applicable EPA
regulations in 40 CFR Part 440, "Ore Mining and Dressing Point Source
Category: Effluent Limitations Guidelines and New Source Performance
Standards, Subpart C, Uranium, Radium, and Vanadium Ores Subcategory," as
codified on January 1, 1983. These regulations provide technology-based
limitations for disposal of wastewater from uranium mining and milling
facilities by release in surface waters.

Byproduct material disposal under Part 20 requires compliance with the
applicable regulations in 10 CFR Part 20, Subpart K (§20.2001, §20.2002 and
§20.2007), and Subpart 0 (§20.1301 and §20.1302). Subpart K offers provisions
for byproduct material disposal by "release in effluents" (§20.2001), or other
disposal methods proposed by the licensee (§20.2002). Among other
requirements, the provisions In §20.2001 and §20.2002 require compliance with
the radiation dose limits for individual members of the public in §20.1301,
and a demonstration of compliance with these limits as provided in §20.1302.

The dose limits in §20.1301 include the total effective dose equivalent to
individual members of the public (0.1 rem/year), as well as the dose in any
unrestricted area from external sources in any one hour (0.002 rem in any one
hour) (§20.1301 (a) and (b)). In addition, the regulations allow a licensee
to apply for Commisslon authorization in advance to operate up to an annual
dose limit for an individual member of the public (0.5 rem), which the
Commission may generally authorize on a temporary basis or under special
circumstances involving existing facilities (those designed prior to January,
1994), subject to the requirements in §20.1301 (c) (1), (2), and (3). The
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regulations also require (in §20.1301 (d)) that licensees who are subject to
the provisions of U.S. Environmental Protection Agency's (EPA) generally
applicable environmental standards in 40 CFR Part 190 shall comply with these
standards. In some cases, the Commission may impose additional restrictions
on radiation levels and on the total quantity of radionuclides that may be
released in effluents in order to restrict the collective dose at a particular
site (§20.1301 (e)).

In order to demonstrate compliance with the dose limits for individual members
of the public in §20.1301, licensees and applicants must do so according to
the provisions of §20.1302, which require that licensees:

(a) demonstrate compliance with the dose limits for individual members
of the public by conducting surveys of radiation levels in unrestricted
and controlled areas and radioactive materials in effluents released to
unrestricted and controlled areas; and,

(b) show compliance with the annual dose limit by demonstrating, by
measurement or calculation, that the total effective dose equivalent to
the individual likely to receive the highest dose from the licensed
operation does not exceed the annual dose limit; OR, by demonstrating
that the annual average concentrations of released radioactive materials
do not exceed the effluent concentration values (for water) provided in
Table 2 of Appendix B to §20.1001-§20.2401 and that the dose from
external sources to a continuously exposed individual would not exceed
the established standard (0.002 rem/hour and 0.05 rem in a year).

The provisions of §20.1302 also allow licensees, upon approval by the
Commission, to adjust the effluent concentration values in Table 2 of Appendix
B to §20.1001-§20.2401 for members of the public to take account of the actual
characteristics of effluent that will be released (§20.1302 (c)).

The provisions in §20.2007 require that licensees and applicants must also
comply with other applicable federal, state, and local environmental and
health protection regulations governing any other toxic or hazardous
properties of licensed materials disposed of under Part 20, Subpart K.

In addition to the above requirements, licensees and applicants considering
disposal of licensed materials under the provisions of either §20.2001 or
§20.2002 are further required to comply with NRC's regulatory provisions for
decommissioning of licensed facilities, prior to facility closure and license
termination. These provisions include the interim cleanup criteria presently
in use, and those specified in the final rule when the final rule is
promulgated (the proposed radiological criteria for decommissioning are
provided in the proposed rule in 10 CFR Part 20, Subpart E: §20.1401 through
§20.1405, ER Vol 59, No. 161, page 43228, dated August 22, 1994),

Proposal Review and Evaluation Criteria

In general, licensees of uranium recovery facilities are required to submit
proposals for disposal of liquid waste, and obtain NRC's approval of the
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proposed procedures. Proposals will be approved on a site-specific basis by
NRC staff based on demonstrated compliance with all of the applicable
regulations.

Proposal review and evaluation criteria that will be used by the staff are
discussed in the following paragraphs for four disposal procedures that have
been in practice or proposed at licensed uranium recovery facilities. These
Include: on-site evaporation; release in surface waters; on-site land
applications; and injection in deep wells.

On-Site Evaooratlon

In accordance with Appendix A, 10 CFR Part 40, proposals for on-site
evaporation systems must demonstrate that the proposed disposal facility is
designed, operated, and closed in a manner that prevents migration of waste
from the evaporation systems to a subsurface soil, ground water, or surface
water. In addition, applicants must demonstrate that site-specific ground-
water protection standards and monitoring requirements are adequately
established to detect any migration of contaminants to the ground water and to
implement corrective action to restore ground-water quality if and when
necessary as required by the regulations.

Evaporation pond systems will be approved if they comply with the regulatory
requirements in Appendix A, 10 CFR Part 40. These mainly include the design
provisions for surface impoundments (Criteria 5A(1) through SA(5));
installation of liners (Criterion SE); and seepage control (Criterion 5F). In
addition, evaporation ponds must.also meet other generally applicable
regulatory provisions In Appendix A, including in particular the site-specific
ground-water protection standards (Criteria SB and 5C; corrective action
programs (Criterion SD); ground-water monitoring requirements (Criterion 7);
and closure requirements (Criterion 6).

Release in Surface Waters

Proposals for release of liquid waste in surface waters must demonstrate
compliance with the provisions of §20.2001 and §20.2007, and the provisions of
40 CFR Part 440 as required by Criterion 8 of Appendix A to 10CFR Part 40, as
applicable based on site-specific conditions.

Specifically, release in surface waters must meet the regulatory provisions in
§20.2001 (a)(3), which requires that licensees comply with the dose limits for
individual members of the public in §20.130]. In order to demonstrate
compliance with the dose limits for individual members of the public in
§20.1301, licensees and applicants must do so according to the provisions of
§20.1302 (The provisions of §20.1301 and §20.1302 have already been discussed
under Applicable Regulations).

Licensees and applicants must also comply with other applicable federal,
state, and local environmental and health protection regulations governing any
other toxic or hazardous properties of licensed materials disposed of under
Part 20, Subpart K, pursuant to the provisions in §20.2007.
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Compliance with Criterion 8 of Appendix A to 10 CFR Part 40 requires
conformance to the provisions in 40 CFR Part 440, as applicable. These
regulations provide technology-baSed effluent limitations for existing point
sources, in §440.32 and §440.33) and new source performance standards (NSPS),
in §440.34, promulgated by EPA under the Clean Water Act. Licensees must
demonstrate compliance with these EPA regulations and standards, as
applicable, including the obtaining of a National Pollutant Discharge
Elimination System (NPDES) permit issued or approved by the EPA.

The regulatory provisions and requirements for release of liquid waste under a
NPDES permit are outside the scope of this technical position; however,
specific effluent limitations and standards in 40 CFR Part 440 (§440.30
through §440.34) that are applicable to discharges from mills and ISL uranium
recovery facilities are provided and briefly discussed in an appendix to this
STP.

As indicated In the appendix, there is a distinction in 40 CFR Part 440
Subpart C (i.e., NPDES standards) between "process wastewater" and "mine
wastewater" with respect to ISL facilities. "Process wastewater" is
wastewater and liquid waste generated from uranium recovery operations; it
includes production bleed or ground water extracted from the aquifer during
the uranium recovery operation, and liquid waste generated at the main uranium
recovery plant. "Mine wastewater" Is wastewater from post-operation ground
water sweep, or ground water extracted to restore water quality in the
recovery zone after a uranium recovery operation is stopped.

NPOES effluent limitations in 40 CFR 440 that are applicable to NRC licensed
facilities are provided in the appendix in Tables Al and A2.. The effluent
limitations in Table Al are applicable to mills, including "process
wastewater" from ISL facilities. The effluent limitations in Table A2 are
applicable to mines, including "mine wastewater" from ISL facilities.

Staff notes that NRC's ISL licensees must comply with the NPDES effluent
limitations for uranium in Table A2, which applies to existing mines,
including 'mine wastewater" from ISL facilities; this is because mines and
"mine wastewater" are not covered by NRC regulations in Part 20. However,
there is no such standard for uranium in Table Al, which applies to existing
mills, including *process wastewater' from ISL facilities; licensees must in
this case comply with the provisions in 10 CFR Part 20, Subpart K (i.e., meet
the dose limits for individual members of the public pursuant to §20.1301 and
other requirements to satisfy the provisions in Subpart K). Moreover, the
NPDES effluent limitations for certain non-radioactive constituents for
release of "process wastewater' may be different from those for release of
amine wastewater" (e.g., the effluent limitations for the chemical oxygen
demand or COD in Tables Al and Table AZ, for example).

Therefore, ISL licensees proposing to dispose of byproduct material by release
in effluents may need to satisfy different standards, depending on whether the
disposal involves releasing a 'process. wastewater" or a 'mine wastewater."
Consequently, licensed ISL facilities that involve comingling of "process
wastewater' and "mine wastewater" in an interim common storage facility (i.e.,
storage reservoir) before the wastewater is released in surface waters have
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two alternative options to satisfy the regulations. Under the first option, a
licensee would monitor the Incoming wastewater by source and meet the
corresponding effluent limitations separately for "process wastewater" and
%mine wastewater" at their respective points of discharge into the interim
storage facility. If both input streams were within the appropriate effluent
release limits, the licensee would be free to release the wastewater from the
storage facility. In the second option, a licensee would not monitor the
input streams, and would need to meet the applicable standard in 10 CFR Part
20 before releasing the commingled wastewater in surface waters.

Licensees and applicants disposing effluent by release in surface waters are
further required to comply with NRC's regulatory provisions for
decommissioning, prior to facility closure and license termination
(decommissioning requirements have already been discussed under Applicable
Regulations and Standards).

Land Aoolications

Proposals for disposal of liquid waste by on-site land applications, including
irrigation, will be approved under the provisions of §20.2002. Licensees must
in this case provide a description of the waste, including its physical and
chemical properties that are important to risk evaluation; the proposed manner
and conditions of waste disposal; an analysis and evaluation of pertinent
information on the nature of the environment; information on the nature and
location of other potentially affected facilities; and analyses and procedures
to ensure that doses are maintained As Low As Reasonably Achievable (ALARA)
and within the dose limits in Part 20 (i.e., §20.1301).

Proposals must analyze and assess projected concentrations of radioactive
contaminants in the soil; projected impacts on ground-water and surface water
quality, and on land uses including particularly crops and vegetation; and
projected exposures and health risks that may be associated with radioactive
constituents reaching the food chain to verify that the projected doses and
risks conforming to the risk levels permitted under Part 20. It is expected
that proposals include provisions for periodic soil surveys that include
contaminant monitoring to verify that the contaminant levels in the soil do
not exceed those projected, and a remediation plan that can be implemented in
the event that the projected levels are exceeded.

In addition to the radiation dose, it may also be necessary In some cases to
conduct analyses to assess the chemical toxicity of radioactive and non-
radioactive constituents in order to evaluate the health risks associated with
land applications involving irrigation at particular sites, in compliance with
other applicable Federal, State, and local environmental and health protection
regulations that must also be satisfied pursuant to §20.2007. Staff will work
with appropriate State and Federal agencies if necessary to review site-
specific chemical toxicity evaluations, and to verify that any necessary
permits for this purpose are secured as warranted by the applicable
regulations.

In the absence of compliance monitoring wells in the uppermost aquifer in the
area used for effluent disposal or for installation of land application

REVISION 0 6



systems including temporary surface storage facilities, proposals must
demonstrate that contaminants will not be returned to the ground water and
cause exceedence of any site-specific ground-water protection standards that
are established pursuant to Appendix A of 10 CFR Part 40.

Licensees and applicants disposing effluent by on-site land applications are
further required to comply with NRC's regulatory provisions for
decommissioning, prior to facility closure and license termination
(decommissioning requirements have already been discussed under Applicable
Regulations and Standards).

Deep-Well InjectJin

Proposals for disposal of liquid waste by injection in deep wells must meet
the regulatory provisions in §20.2002. Specifically, proposals must in this
case include a descrIption of the waste, including its physical and chemical
properties that are important to risk evaluation; the proposed manner and
conditions of waste disposal; an analysts and evaluation of pertinent
information on the nature of the environment; information on the nature and
location of other potentially affected facilities; and analyses and procedures
to ensure that doses are ALARA, and within the dose limits in Part 20 (i.e.,
§20.1301).

Proposals must also demonstrate that the injection zone is confined, that it
is not a drinking water source, and that the injected contaminants will not
cause exceedence of any established site-specific ground-water protection
standards in the uppermost aquifer or result in any cross contamination that
would adversely impact another zone that is a source of drinking water. If
necessary and warranted by site conditions, proposals may include provisions
for periodic ground-water monitoring in the vicinity of the injection well to
verify that drinking water zones are free from cross contamination, and a
remedlation plan that can be implemented in the event that unacceptable levels
of contamination are detected.

In addition, pursuant to the provisions of §20.2007, proposals for disposal by
injection in deep wells must also meet any other applicable Federal, State,
and local government regulations pertaining to deep well injection, and obtain
any necessary permits for this purpose. In particular, proposals must satisfy
the EPA's regulatory provisions in 40 CFR Part 146: Underground Injection
Control (UIC) Program: Criteria and Standards, and obtain necessary permits
from the EPA and/or States authorized by EPA to enforce these provisions. In
general, proposals that satisfy the EPA regulations under the UIC program will
be approved by NRC staff.

Licensees and applicants disposing effluent by injection in deep wells are
further required to comply with NRC's regulatory provisions for
decommissioning, prior to facility closure and license termination
(decommissioning requirements have already been discussed under Applicable
Regulations and Standards).
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Summary
Effluent Limitations and Standards Applicable to NRC Licensed Facilities

in 40 CFR Part 440: "Ore Mining and Dressing Point Source Category,
Subpart C, Uranium, Radium and Vanadium Ores Subcategory"

Since the NRC does not regulate conventional mining, the effluent limitations
in 40 CFR Part 440 pertaining exclusively to conventional mines are not
applicable to NRC licensed facilities and will not be provided or discussed in
this summary.

There is a distinction in 40 CFR Part 440 Subpart C between "process
wastewater" and "mine wastewater" with respect to in situ leach (ISL)
facilities (see 40 CFR Part 440, Subpart L, and 47 fR 54604). "Process
wastewater" is wastewater and liquid waste generated from uranium recovery
operations; it includes production bleed or ground water extracted from the
aquifer during the uranium recovery operation, and liquid waste generated at
the main uranium recovery plant. "Mine wastewater" is wastewater from post-
operation ground water sweep, or ground water extracted to restore water
quality in the recovery zone after a uranium recovery operation is stopped.

Effluent limitations in 40 CFR 440 that are applicable to NRC licensed
facilities are provided in Tables Al and A2. The effluent limitations in
Table Al are applicable to mills, including "process wastewater" from ISL
facilities. Effluents from existing mills, including "process wastewater"
from existing ISL facilities, applying the best practicable control technology
currently available (BPT) shall not exceed the attainable effluent limitations
provided in Table Al.

The effluent limitations in Table A2 are applicable to mines, including "mine
wastewater* from ISL facilities. Existing mines, including nmine wastewater"
from 1SL facilities, applying the best available technology economically
achievable (BAT) shall not exceed the attainable effluent limitations provided
in Table A2.

In addition to the above, the new source1 performance standards (40 CFR Part
1440.34(b)) stipulate that for new sources there shall be no discharge of
process wastewater to navigable waters from mills using the acid leach,
alkaline leach or combined acid and alkaline leach process for the extraction
of uranium or from mines and mills using ISL methods. These regulations
further stipulate that in the event that the annual precipitation falling on

1 Pursuant to the definition of Nnew sources" in 40 CFR 122.2, *new" uranium
recovery facilities as they pertain to the regulations in 40 CFR Part 440 are
those the construction of which commenced after December 3,1982, which is the
date when the effluent standards relevant to uranium recovery were first issued.
"EXisting9 facilities are those the construction of which commenced before
December 3, 1982.
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the treatment facility and the drainage area contributing surface runoff to
the treatment facility exceeds the annual evaporation, a volume of water
equivalent to the difference between these two values may be discharged
subject to the limitations set forth above.

In that the effluent limitations and standards in 40 CFR Part 440 are based on
technology-based treatment requirements, effluent limitations and standards at
specific sites will be imposed based on approved treatment technology on a
site-specific basis by the EPA. Treatment technology would be approved for
specific sites based on the regulatory provisions in 40 CFR Part 125: Criteria
and Standards for the National Pollutant Discharge Elimination System; Subpart
A: Criteria and Standards for Imposing Technology Based Treatment Requirements
Under Sections 301 (b) and 402 of the Act (i.e. Clean Water Act) (40 CFR Part 0
125, §125.1 through §125.3).
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ADDITIONAL INFORMATION REQUEST
HYDRO RESOURCES, INC. IN-SITU LEACH URANIUM MINE

CROWNPOINT, NEW MEXICO

ISSUE: Solid/Liquid Waste Disposal

29. Discussion - None

Action Needed - Provide a detailed description of the applicant's plan for disposing of all
waste water generated during wellfield production, uranium recovery and processing and
aquifer restoration. This description should include the chemical composition of all waste
water streams before and after treatment.

Response -

S Introduction

This matter was largely addressed in the Churchrock Revised Environmental Report,
March 1993, Section 3.4.3. A similar description will be included in the revised Crownpoint
Technical Report which will be submitted with the response to Questions 49 through 98.

There are several viable options which can be used for waste disposal at the Crownpoint
facilities; the option or combination of options would be limited by a number of variables

) including:

S * Economics
. Regulatory Constraints, including quality of the water: Availability of Land
9 Availability of Water Rights

The following discussion includes all potential waste disposal options which HRI
considers feasible for use in the proposed operation. Disposal can be achieved by several
methods, as follows:

I. Evaporation
2. Deep Disposal Well (Class I)
3. Fresh Water Reinjection (Class V or Class III)
4. Surface Discharge (NPDES)
5. Land Application

A combination of the above options may be used in conjunction with a purification/waste-
water reduction process, such as reverse osmosis (RO) or brine concentration.
Purification/waste-water reduction process always produces a reject stream which is limited to
disposal techniques 1 or 2 above, and a product water, which qualifies for use in disposal



technique 3, 4, and 5. For the purpose of this application, purification/waste reduction processes
include:

1. Ion Exchange
2. Barium Chloride treatment
3. Reverse Osmosis
4. Brine Concentration

Waste Water Quality

Waste water which is disposed of during the production phase of operations includes
wellfleld bleed and process water, which is made from recycled bleed water and includes,
predominantly, eluant and filter press washwater. Quality of each of these waste streams is within
Table 29-1.

Anticipated lixiviant quality was derived by averaging lixiviant values for the Mobil
Section 9 Pilot, the Crownpoint and Churchrock core studies, and water quality from the main
shaft at Churchrock. We believe this average produces a conservative value for the purpose of

. - salt loading and RO operating efficiency based on the following observations.

0 The Mobil leach solution was higher in TDS than HRI anticipates, because their IX process
returned excess salt (chloride) to the formation. Uranium values were before depletion or
removal of IX.

0 Pregnant lixiviant in the IM cores is the anticipated concentration.

• The OCR mine workings were subject to years of ventilation, which resulted in a highly-
oxidized ore zone, and water quality which would resemble oxidized leach water.

I Three outer values were removed from the Mobil Section 9 data; Molybdenum, Selenium,
and Manganese. It has been well documented that these parameters are absent in the ore bodies
acquired by HRI at Churchrock, Crownpoint and UNIT I.

Reverse Osmosis (RO) water quality values are taken from an operating system at the URI
Kingsville Dome in-situ mine. RO feed is the untreated water which is analogous to pregnant
lixiviant described previously. Brine is the waste stream which is subject to disposal by
evaporation or deep-well injection. The product water is the purification stream of water which
exceeds drinking water standards and can be reinjected into the mine zone.

Baseline water quality is derived by averaging all the samples that were presented in the
previously submitted applications.



Disposal Options - Wellfield Production, Uranium Recovery and Processing

During production, a nominal volume of 40 gpm is produced as bleed water. The water
will be used as process water and then subjected to reverse osmosis treatment resulting in 30 gpm
of product, which will be suitable for reinjection into the Westwater Formation, and 10 gpm of
brine, which will require final disposal. Two final disposal options exist for RO brine, evaporation
and deep-well injection. At present, HRM's proposal is to evaporate all brine. Evaporation in the
project areas is limited to 2.5 gpm/acre (4 acres of ponds will be required for each satellite).
Existing pond capacity at Crownpoint is 6 acres. Additional capacity is planned at Churchrock
and UNIT I. No applications have been submitted for deep well injection at this time. URI,
HRI's affiliate uses disposal wells in south Texas projects where evaporation rates are not as
great as New Mexico. Disposal wells will be permitted subject to the provisions of 40 CFR 144-
148 and 10 CFR 20.2002.

As previously stated, product water from RO or brine concentration, where individual
constituent concentrations are less than those found in the native ground water, will be reinjected
into the Westwater formation.

Aquifer recharge will be performed according to the provisions of 40 CFR 144-148.

Disposal Options - Restoration

During restoration, HRI may utilize RO/brine concentration treatment and reinjection or
ground water sweep. Each are discussed individually.

Ground water restoration utilizing treatment will proceed at a nominal rate of 300-500
gpm. URI RO units are rated at 500 gpm. Assuming the maximum rate of 500 gpm,
approximately 350 gpm of product water is available for reinjection into the welifield pattern and
150 gpm of brine water produced. Brine water is further treated by brine concentration, as
described in the applications and would result in product water of 148 gpm and rejected brine of 2
gpm. Reject brine would be disposed of by evaporation capacity. Approximately 1 acre of
evaporation would be required.

Ground water sweep is a restoration procedure which is commonly used in the in-situ
leaching industry. With ground water sweep, ground water is produced from the mine zone at a
nominal rate of 300 gpm (aquifer-limited), the water is treated and then disposed. Because there
are no concentration of salts, the water is typically disposed of by surface discharge or land
application after treatment of certain constituents, primarily; Ra-226 and U. Treatment
procedures are described within the Application and subject to the regulations in 40 CFR 440.30.

Regulatory Considerations

Ground water (Water Rights) use is permitted in New Mexico through the New Mexico
State Engineer's Office. HRI is currently pursuing water rights for all three locations through the



State Engineer. The volume of water rights available and the classification of the water right
(consumption, diversion) largely control HRI's choice of restoration option.

As an example, at the Churchrock property, ground water rights currently consist of 25
gpm consumption and 620 gpm diversion. Generally speaking, consumptive water rights are
those that are lost from the ground water system by solar evaporation and subsurface injection.
Land application is considered a loss to evaporation. Diverse rights include water which is
circulated through the process, but returned to the reservoir, either directly or indirectly.

Water circulation through the plant during mining, reinjected RO product, or reinjected
brine concentration, product are all directly returned to the reservoir and counted as diversion.
The State Engineer also considers water that is surface discharged directly into a navigatable
stream as water which is ultimately returned to the reservoir through aquifer recharge.

Currently, at the Churchrock project, for example, HRI has adequate diversion water
rights to perform'restoration by RO/brine concentration. With ground water sweep, however,
HRI does not have adequate water rights if land application is utilized, because the State Engineer
considers land application consumptive. HRI does have adequate water rights to conduct point
surface discharge, because the State Engineer considers such a practice diversion. Therefore, at
this time, HRI is limited to surface discharge as a waste disposal option at Churchrock, if ground
water sweep is used. HRI does have rights which have not yet been adjudicated for additional
consumptive water rights, which will be pursued in the future. If granted, they will provide the
needed water for the land application option. HRI. has also purchased all of Mobil and
CONOCO's water rights positions for Crownpoint and UNIT I. These water rights will be
adequate for all anticipated production and restoration requirements.



Tl.- ..- I • WASTfI&, 1ARY
.... ;iJH ROClI' ;ti NPOINT, UNITI

PREGNANT LIXMANT R.O. WATER SPLITS BRINE BASELNE WATER LAND APPLICATION
PARAMETER' 1 2 3 4 MIN MAX AVG 5 6 7 8 9 o0 it

CALCIUM
MAGNESIUM
SODIUM
POTASSIUM
CARBONATE
BICARB
SULFATE
CHLORIDE
NITRATE
FLUORIDE
SILICA
TDS(180)
EC(25C)
ALK
PH
ARSENIC
BARIUM
CADMIUM
CHROM.
COPPER
IRON
LEAD
MANGANESE"
MERCURY
MOLY.-
NICKEL
SELENIUM-
SILVER
URANIUM
VANADIUM
ZINC
BORON
AMMONIA
RA226

326 9.6 14 44 9.6 326 98
1.8 1.2 17 1.2 17 6.7

1650 739 341 405 341 1650 784
3.9 3.4 4.8 3.4 4.8 4.0
85 0 0 0 85 28

1023 1543 573 492 492 1543 908
1176 71 4 625 4 1176 469
1800 123 232 13 13 1800 542
0.17 0.97 0.06 0.76 0.06 0.97 0.49
0.30 0.45 0.47 0.93 0.30 0.93 0.54

72 27 10 10 72 36
5500 1950 970 1300 970 5500 2430

2890 1500 2000 1500 2890 2130
1407 470 403 403 1407 780

7.40 8.84 8.13 8.23 7.40 8.84 8.15
0.054 0.077 0.084 0.001 0.001 0.084 0.054

0.1 0.18 0.59 0.01 0.01 0.59 0.22
0.01 <.0001 <.0001 <.0001 0.000 0.010 0.0025
0.04 0.01 0.03 <.01 0.00 0.04 0.02
0.04 <.01 <.01 <.01 0.00 0.04 0.01
0.02 0.01 0.01 0.01 0.01 0.02 0.01

0.005 0.01 4.001 <.001 0.00 0,01 0.004
5.85 <.01 <.01 0.16 0.00 5.85 1.50

<.0001 0.0001 <.0001 <.0001 0.00 0.0001 0.0000
62 0.02 <.01 0.01 0.00 62 0.01

0.09 <.01 <.01 <.01 0.00 0.09 0.02
4.6 0.078 <.001 0.001 0.00 4.6 0.03

0.02 <.01 <.01 <.01 0.00 0.02 0.01
142 7.28 40.9 3.07 3.07 142 48.31

1.5 2.4 <.01 0.00 2.4 1.3
0.39 <.01 <.01 0.01 0.00 0.39 0.1
0.2 0.08 0.14 0.4 0.08 0.4 0.21

0.29 0.12 0.03 0.03 0.29 0.15
238 433 665 55 55 665 347.75

244 820 1.09 1150 2.8 25
50 165 0.22 330 0.23 2

564 1800 29 10100 130 147
18 64.5 0.92 128 2.46 147

1 <1 <1 0 29 20
368 1211 19.7 881 246 ..., 202
882 3180 6 4060 37 64
732 4390 20.7 14600 .,6.2 214

0.40 0.60 0.20 4.30 0.02 0.04
<.01 <.1 0.10 0.74 1.63 0.40

12 56 <.01 92 17 17
2800 9150 145 31200 370 773
4000 11300 178 43900 556 1272
302 992 16 722 256 199
6.80 7.20 5.70 7.01 8.93 8.77

<.005 <.005 <.005 0.006 0.003 0.000
0.07 0.11

0.020 0.030 0.020 0.0045 0.0003 0.000
0.01 0.00
0.01 0.00

0.18 0.16 0.63 0.04 0.04 0.22
<.02 0.0001 0.0000
0.37 1.33 0.22 0.67 0.01 0.04

<.003 <.003 0.0005 0.0001 0.0000
4.85 16.5 0.05 53 0.01 0.01

0.01 0.00
0.474 1.74 0.009 0.22 0.001 0.000

0.01 0.00
4.61 4.01 <.008 26.3 1.795 0,005

0.09 0
0.01 0

0.1 0.05
0.03 0.08 0.07

111 151 0.65 826 10.2 22.2

56
4

461
39
26

566
260
326

0.26
0.78

27
1501
1522
494
8.50

0.028
0.16

0.0013
0.01
0.01
0.07

0.0019
0.76

0.0000
0.01
0.01

0.013
0.01
1.00
0.67
0.05
0.14
0.11
1.00

EXPLANATION

1. MOBIL SEC. 9 PILOT 10-6-80
2 CROWNPOINT CORE STUDY 2-18-91
3. CHURCHROCK CORE STUDY 3-22-88

4. OCR MAIN MINESHAFT 9-15-93
5. URI KINGSVILLE DOME R 0. FEED 2.3-89
6. URI KINGSVILLE DOME R 0. BRINE 2-3-89
7. URI KINGSVILLE DOME R 0. PRODUCT 2-3-89
8. URI ROSITA DISPOSAL WELL 1-3-96
9. CHURCHROCK BASELINE AVERAGE
10. CRo0WNOINT BASELINE AVERAGE

11. AVERAGE OF 1.4 AND 9.10. TREATED TO REMOVE RA-226 AND U
ALL UNITS ARE P.P.M. EXCEPT PH= S U AND RA226 =pCLA.
Of VAI.U.S REMOVED FROM STATISTICAL CALCULATIONS



)
:BACKUP DATA FOR TABLE 29-1



OLD CHURCHROCK WATER QUALITY
SAMPLES OBTAINED SEPTEMBER 1993 FROM CONVENTIONAL MINE WORKINC

SAMPLE MAIN GRAVEl VH1 VH2
DATE 9-15 9-15 9-15 9-15 AVERAGE

CALCIUM 44 4.3 45 44 34
MAGNESIUM 17 11 17 17 16
SODIUM 405 367 395 404 393
POTASSIUM 4.8 4.9 4.9 4.8 5
CARBONATE 0 44 0 0 11
BICARB 492 298 494 492 444
SULFATE, 625 526 622 622 599
CHLORIDE 13 12 13 14 13
NITRATE 0.76 0.02 0.10 0.06 0
FLUORIDE 0.93 0.42 0.89 0.93 1
SILICA 10 1 8 9 7
TDS(180) - 1,300 1,070 1,290 1,320 1245
EC(25C) 2,000 1,730 1,990 1,990 1928
ALK 403 318 405 403 382
PH 8.23 9.17 8.21 8.23 8.46
ARSENIC 0.001 <0.001 <.001 <.001 0.000
BARIUM 0.01 <.01 <.01 <.01 0:00
CADMIUM <.0001 <.0001 <.0001 <.0001 0.000
CHROM. <.01 <.01 <.01 <.O1 0.00
COPPER <.01 <.O1 <.01 <.01 0.00
IRON 0.01 0.01 <.01 0.01 0.01
LEAD <.001 <.001 <.001 <.001 0.000
MANGANESE 0.16 0.02 0.18 0.18 0.14
MERCURY <.0001 <.0001 <.0001 <.0001 0.000
MOLY. 0.01 0.01 0.01 0.01 0.01
NICKEL <.01 <.01 <.01 <'01 0.00

* SELENIUM 0.001 <.001 <.001 0.001 0.001
SILVER <.01 <.01 <.01 <.01 0.00
URANIUM 3.07 0.041 3.550 3.41 2.52
VANADIUM <.01 <.01 <.01 <.01 0.00

ZINC 0.01 <.01 0.01 0.03 0.01
BORON 0.4 0.24 0.39 0.38 0.35
AMMONIA 0.03 0.13 0.10 0.06 0.08
RA226 55 7.4 47.0 44 38.35

EXPLANATION

MAIN - SECTION 17 OR OLD CHURCHROCK MINE MAIN SHAFT
GRAVEL - SECTION 17 OR OLD CHURCHROCK MINE GRAVEL SHAFT

VH1 - SECTION 17 OR OLD CHURCHROCK MINE VENT HOLE #1
VH2 - SECTION 17 OR OLD CHURCHROCK MINE VENT HOLE #2
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CORE LABORATORIES

LA5ORATORY TEST S RE SULTS
02/03/89

JOe wi: a -100047 WSTER: IRANIUM RESOURCES, INC. ATTN: BILL CHAPMAN

SNWLE NUNBER:0003 DATE RECEIVED:01/10/89 TI1E RECEIVED:10:45 SAMPLE DATE:01/10/89 SAMPLE TIME:

* JECT ID: SAMPLE ID:REV. OSMOSIS PRODUCT WATER REM:

TEST DESCRIPTION IFPINAL TEST RESULT UNITS OF MEASURE TEST METHOD DATE TECHNICIAN

226, total

226, total, error, */-

Radiuis 226, total, LLD

AlkJal'nity. total

Conuctfivity

Conductivity, Dilute

0.65

0.27

0.20

16

178

103X2

/ .*M

)otat DissoLved Solids (TDS)

Carbonate (HCO3), total

Cabonate (C04), total

rSulfate ( M0), total

ide (Cl), total

Amwinia (NH3-*), total

Fluoride (F), total

Nitrate (NO3-N), total

Arsenic (As), total

Cadmium (Cd), total

Calcium (Ca), total

Iron (Fe), total

Lead (Pb), total

Magnesiu (ng), total

angaese (1n), total

Mercury (Mg), total

5.7

1"5

19.7

<1

6

20.7

<0.10

0.1

0.2

<0.005

0.02

1.09

0.63

40.02

0.22

<0.01

<0.003

pCi/t

pCi/l

pci/I

mg/I CaC03

Lowho/cm ,77F

unTho/cm 977F

p units

Mg/ I

Mg/

Mg/

g/I

Mg/

Mg/

Mg/I

Mg/I

mg/I

Mg/

mg/

mg/I

mg/IL

Mg/I

mg/I

Mg/I

EPA

EPA-600 305.1

EPA-600 120.1

EPA-600 120.1

EPA-600 150.1

EPA-600 160.1

EPA-600 300.0

EPA-600 300.0

EPA-600 300.0

STD METHOD 303E

EPA-600 200.7

EPA-600 200.7

EPA-600 200.7

EPA-bOO 200.7

EPA-600 200.7

EPA-600 200.7

EPA-600 245.1

903.1 02/03/89

02/03/89

02/03/89

01/10/89

01/10/89

01/12/89

01/10/89

01/12/89

01/10/89

01/10/89

01/18/89

01/18/89

01/10/89

01/18/89

01/18/89

01/13/89

01/16/89

01/13/89

01/12/89

01/16/89

01/18/89

01/20/89

01/18/89

GEF

GEF

GEF

MLS

JRD

JRD

HLS

JRD

HLS

HLS

GLR

GLR

HLS

GLR

CLR

GEF

TSM

ISM

T SM

T S

YSM

CEf

JAPPROVED BY:

1733 North Padre Island Dr.
Corpus Christi, TX 78408
(512) 289-2673

PAZ( :
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LABORATORY TEST S RESULTS
02/03189

UJLIOER: "O990047 CUSTONER: URANIUM RESOURCES, INC. ATTN: BILL CNAPMAN

SAMPLE MUNBER:OD03 DATE RECEIVED:O1I/1O/89 TIME RECEIVED:1O:45 SAMPLE DATE:01/1O/89 SAMPLE TINE:

rJCT ID: NS AMPLE ID:REV. OSMOSIS PRODUCT WATER REM:

ETDESCRIPTION FINAL TEST RESULT UNITS OF MEASURE TEST METHOD DATE TECHNICIAN

Nybdernu (Mo), total

ssium (K), total

nium (Se), total

Silica (Si02), total

Sodium (Na), total

Uranium (U). total

0.05

0.92

0.009

<0.01

29.0

<0.008

wig/I

mg/IL

mg/t

mrg/ t

mrg/ t

mg/ I

EPA-600 200.7

EPA-600 200.7

STO METHOD 303E

EPA 600 200.7

EPA-600 200.7

01/20/89

01/13/89

01/13/89

01/20/89

01111/89

02/01/89

TSM

TSM

GEF

TSM

ism

GEF

1APPROVED BY: ,{.>~
1733 North Padre Istand Dr.
Corpus Christi. IX 78408
(512) 289-2673

PAGE 
: 6

PAGE :6
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CORE LABORATORIES

LABORATORY TESTS RESULTS
02/03189

JOB 11Wm: OO7 COSTOKER: URANIUM RESOURCES, INC. ATTN: BILL CHAPMAN

E DISBER:O001 DATE RECEIVED:01/1O/89 TIME RECEIVED:lO:45 SAMPLE DATE:01/10/89 SAMPLE TIME:

JECT ID: SAMPLE ID:REV. OSMOSIS BRINE WATER REM:

TEST DESCRIPTION 7FINAL TEST RESULT UNITS OF MEASURE TEST METHOD DATE TECHNICIAN

I 226. total

226, total, error, +/-

Iadiam 226, total, LLD

Alkalinity, total

o tivity

Cwilactivity, Dilute

JataL Dissolved Solids (TDS)

arbonete =MCO3), total

Carbonate (N3), total

sulfate (SO4), total

ide (Cl), total

ia (NH3-N), total

Fluoride (F), total

Nitrate (x03-N), total

Arsenic (As), total

Cadmium (Cd), total

Calci4A (Ca), total

from (Fe), total

Load (Pb), total

Kanesliu. (Mg). total

manganese (Mn), total

Mercury (Mg), total

151

4

0.20

992

11300

X200 90

7.2

9150

1210.5

<1

3180

4390

t0.10

(0.1

0.6

-0.005

0.03

820

0.16

-0.02

165

1.33

to.003

pCi/t

pCi/t

pCi/l

mg/I CaCO3

uaTo/cm @77F

uMho/cm f 277F

pH units

mg/t

mg/t

mg/t

mg/I

mg/I

mg/l

mg/I

mg/L

mg/I

mg/I

mg/I

mg/I

mg/I

mg/t

mg/t

mg/t

EPA 903.1

EPA-600 305.1

EPA-600 120.1

EPA-600 120.1

EPA-600 150.1

EPA-600 160.1

EPA-600 300.0

EPA-600 300.0

EPA-600 300.0

STD METHOD 303E

EPA-600 200.7

EPA-600 200.7

EPA-600 200.7

EPA-600 200.7

EPA-600 200.7

EPA-600 200.7

EPA-600 245.1

02/03/89

02/03/89

02/03/89

01/10/89

01/10/89

01/12/89

01/10/89

01/12/89

01/10/89

0110/89

01/18/89

01/18/89

01/10/89

01/18/89

01/18/89

01/13/89

01/16/89

01/13/89

01/12/89

01/16/89

01/18/89

01/20/89

01/18/89

GEF

GEF

GEF

WLS

JRD

JRD

HLS

JRD

HLS

HLS

GLR

GLR

NLS

GLR

GLR

GEF

T SM

TSm

TSM

TSM

TSM

TSM

GEF

1U0* TD Y

1733 North Padre Island Dr.
Corpus Christi, TX 78408
(512) 289-2673

1.0- ..- . -

PAGE : 1
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CORE LABORATORIES

LASORATORTY TESTS RESULT S
02/03/89

WX i NBR: ,O00.7 USTOMER: URANIIUM RESURCES. INC. ATTN: BILL CHAPMAN

SAMPLE NJUSER:0001 DATE RECEIVEO:01/10/89 TI1E RECEIVED:10:45 SAMPLE DATE:01/10/89 SAMPLE TIME:

OJECT ID: SAMPLE ID:REV. OSMOSIS &RINE WATER REM:

TEST DESCRIPTION FINLAL TEST RESULT ]UNITS OF MEASURE TEST NETFIID DATE TECHNICIAN

rbierun (Mo), total
M.i (), total

Sete!nm (Se), total

Silica MSOZ), total

Sodiam (Na), total

Uranim (U), total

16.5

64.5

1.74

55.6

1800

mg/t

mg/L

wig? I

wig/ Iwig/L

EPA-600 200.7

EPA-600 200.7

STD METHOD 303E

EPA 600 200.7

EPA-600 200.7

01/20/89

01/13/89

01/13/89

101/20/89

01/11/89

02/01/894.01

"[APPROVED SY: 6-4;ýz %
1733 North Padre Island Dr.
Corpus Christi, TX 78405
(512) 289-2673

PAGE :2



Wim~tam A ^tw
h~4 Iwt*W%6nI

CORE LABORATORIES

LABORATORY TESTS RESULTS
02/03/89

iUER:' wOC? OUSTOMER: URAIUM RESOLaES, INC. ATTN: BILL CKAPMAN

U&MPLE NUNMER:OOO2 DATE RECEIVED:D1/10/89 TIME RECEIVED:1O:45 SAMPLE DATE:01/10/89 SAMPLE TIME:

p 0ECT ID: SAMPLE ID:REV. OSMOSIS FEED UATER REM:

TEST DESCRIPTION FINAL TEST RESULT jUNITS OF MEASLRE TEST METHOD DATE TECHNICIAN

i 226, total
.226, total, error, 4/-

odi.ms226. total, LLD

Atkainity, total

nduttivity

tivity, Dilute

)at Dissolved Solids (TDS)

te (CO03), total

Crbonate (C03), total

Sufate (SO4), total

(Cl), total

amnwis (NwH3-w), total

Fluoride (F), total

Nitrate (NO3-N), total

Arsenic (As), total

Camium (Cd), total

Calcium (Ca), total

Iran (Fe), total

Lead (Pb), total

AnesiEm (Mg), total

anganese (N), total

Aercury (Mg). total

111

0.20

302

4000

XS0 100

6.8

2800

368.2

<1

882

732

<0. 10

<0.1

0.4

(0.005

0.02

244

0.18

(0.02

50.1

0.37

<0.003

pCi/t

pCi/t

pCi/t

mg/t CaC03

urriho/cmU 77F

iu*,o/c•' 77F

pH units

Mg/ t

mg/i

mg/I

mg/l

mg/I

rng/ I

mg/I

mg/t

mg/I

mg/l

mg/I

mg/t

mg/I

mg/I

mg/I

Mg/I

EPA-600 305.1

EPA-600 120.1

EPA-600 ¶20.1

EPA-600 150.1

EPA-600 160.1

EPA 903.1

EPA-600

EPA-600

300.0

300.0

02/03/89

02/03/89

02/03/89

01/10/89

01/10/89"

01/12/89

01/10/89

01/12/89

01/10/89

01/10/89

01/18/89

01/18/89

01/10/89

01/18/89

01/18/89

01/13/89

01/16/89

01/13/89

01/12/89

01/16/89

01/18/89

01/20/89

01/18/89

GEF

GEF

GEF

RLS

JRD

JRD

NLS

JRD

HLS

HLS

GLR

GLR

HLS

GLR

GLR

GEF

TSM

TSM

TSM

TSM

TSm

TSM

GEF

EPA-600 300.0

STO METHOD 303E

EPA-600 200.7

EPA-600 200.7

EPA-600 200.7

EPA-600 200.7

EPA-600 200.7

EPA-600 200.7

EPA-600 245.1
-i

JAPPRVED BY: , 4? ýý'w ý -1, -ý
1733 North Padre Island Dr.
Corpus Christi, 1X 78408
(512) 289-2673r 
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CORE LABORATORIES

LA1ORATORY TESTS RESULTS
02/03/89

JOBU Ewj :m O0t 7 amU 1ER: UIAI0IU4 RESOJRCES, INC. ATTN: SILL CHAPN

SAMPLE WJ6SER:0002 DATE BECEIW1001/10/89 TINE RECEIVED:1O:4S SAMPLE DATE:01/10/89 SAMPLE TIME:

I ECT ID: SAMPLE W0:REV. 0SIOSIS FEED WATER REM:

TEST DESCRIPTION FINAL TEST RESULT IUNITS OF MEASURE ITEST NETNOD DATE TECHNICIAN

Molybdeni•m (no), total
sium M,), total

Serenium (Se), 'total

Sili~a (Si02), total

Sodium (Na), total

Uranium (U), total

/

4.85

18.0

0.474

12.3

56

4.61

mg/t

mg/i

mg/I

mg/I

mg/I

MgIt

EPA-600 200.7

EPA-600 200.7

ST"D 1ETH•D 303E

EPA 600 200.7

EPA-60O 200.7

01/20/89

01/13/89

01/13/89

01/20/89

01/11/89

02/01/89

If YE BY: 1733 North Padre Island Dr.
Corpus Christi, TX 78408
(512) 289-2673

PACE :A.
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GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM Figure 4.6-5

COMPANY: LORI. INC.
IDENTIFICATION: CROWNPOINT LEACH TEST

WELL 4.71/99.45 FALL
LABORATORY: JORDAN LABORATORIES, INC.

MAJOR AN SECONDARY CONSTITUENTS

REPORT DATt: FEBRUARY'18, 1991

1990

ITEM

CALCIUM(CA)
MAONESIUM(MG)
SODIUM(NA)
POTASSIUM (K)

STORET

00915
00925
00929
00937

MG/L EPM

9.6
1.8

739
3.9

CtWDM-TANCE

0.48
0.15

32.14
0.10

24.96
6.99

1571.65
7.20

1.46
0.46

97.78
0 .30

TOTAL CATION 32.87

CARBONATE(C03) 00445
BICARBONATE(HC03)00440
SULFATE(S04) .00945

HLORIDE(CL) 00940
ITRATE(NO3-N) 71851

FLUORIDE(F) 00951
SILICA(SI02) 00955

85
1543

71
123

0.97
0.45

72

2.83
25.29

1.48
3.47

TOTAL

33.07

ION
TDS
EC

239.42
1102.64

109.37
263.37

3325.60

8.56
76.47
4.48

10.49

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HC:03=
EC(25 C) 00095
EC(DIL)-98.5 X 33.3
ALK. AS CAC03 00410
'PH

TOTAL ANION
2650

1950
1878
2890 UMHOS
3280 UMHOS
1407

8.84

ACCURACY CHECK
RANGE

0.994 (.96 TO 1.04)
1.038 (.90 TO 1.10)
0.986 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA ÷l-
GROSS BETA ÷l-
RADIUM 226 433 +/- 2IINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BAR I UM (BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.077
0.18

<0.0001
0.01

<0.01
0.01
0.01

ITEM
MANGANESE(MN)
MERCURY(HO)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
<0.01

0.0001
0.02

<0.01
0.078

<0.01
7.28

ITEM MCJ/L
VANADIUM(V) 1.5
ZINC(ZN) (0.01
BORON(EB) 0.08
AMMONIA-N 0.29

TOTAL ORGANIC
CARBON, MG/L 4

%CATIONS
90 40 40 20

%ANI ONS
0 20 40 60 80

CAI * * IHCO3
I

0•

* a
I

I
I S04
I
I
I CL

ANALYSTS

NIXON AND ALLEN

CHECKED -Y:
0

*

I - a --- a ---- a ---- ---- a ---- a ---- a ---- a a - a

LAB.NO:M29-575 - 100 -



4 

';

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

IPANY: URI, INC.
NTIFICATION: CHURCHROCK

) PREG.LIX.

LABORATORY' JORDAN LABORATORIES, INC.

REPORT DATE: MARCH 22, 1988

MAJOR AND SECONDARY CONSTITUENTS

ITEM

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)q TASSIUM(K)

STORET

00915
00925
00929
00937

MG/L

14
1.2

341
3.4

EPM

0.70
0.10

14.83
0.09

15.72

CONDUCTANCE

36.40
4.66

725.19
6.48

%EFM

4.45
4.00

94.34
0. 57

TOTAL CATION

CARBONATE(CO3) 00445
CARBONATE(HCO3)00440
FATE(S04) 00945
ORIDE(CL) 00940

NITJRATE(NO3-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

C)
573

4
232

0.06
0.47

27

0. 00
9.39
0. 08
6.54

TOTAL

16. 0 1

ION
TDES
EC

0.00
409.40

5.91
496.39

1684.43

0. 00
5S. 65

0. 50
40.85

TOTAL ION

) (180 C)
*0T ION-0. 5 HC:03=

:(25 C)
EC(DIL)=100.0 X
ALlK. AS CAC03
P•-l

70300

00095
16.7 "

00410

TOTAL ANION
1196

970
910

1500 UMHOS
1670 UMHOS
470

8.13

ACCURACY CHECK
RANGE

0.982 (.96 TO 1.04)
1.066 (.90 TO 1.10)
0.991 (.95 TO 1.05)

RADIATION-PICOCLIRIES/LITER
GROSS ALPHA ÷/-
GROSS BETA */-
RADIUM 226 665 ÷/- 3AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
PARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.084
0.59

<0.0001
0.03

<0.01
0.01

(0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
<0.01
<0. 0001
<0.01
<0.01
<0.001
<0. 01
40.9

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L
2.4

(0. 01
0.14
0.12

TOTAL*7M
CARBWt.'

%CATIONS UANIONS
80 60 40 20 0 20 40 60 80

I- I . . . I. . I . . . I I -
W258

ANALYST :* *•

!*

1 HC03

I S04
I

NIXON AND ALLEN
**

0

NA+K ,1 CL

LAB Nt M2--14,. .- 298-

CHECKED BY:

I .. . 0W• vII y 8 V V



MOBIL SECTION 9 PILOT 
S

RESTORATION RESSULTS - BY CUMULATIVE VOLUME

DATE 10-8-80 10-8-80 10-28-80 11-18-80 12.3-80 1-29-81 2-4-81 3-18-81 5-6-81 6-15-81 7-7-81
CU. GAL. 0 374762 736639 106826 1373375 1707067 2075608 2425021 2721818 3061598 3446723 3791287 4117896 5007311 5384309 5757729 6126444 6632500 7518321 1E+07 1.4E+07 1.7E,07 1.8E407

P.V. 0 0.11 0.21 0.31 0.39 0.48 0.59 0.68 077 086 0.97 1.07 1.16 1.41 1.52 1.62 1.73 187 2.12 2.90 3.92 479 514

CALCIUM 320 326 317 304 280 231 276 291 282 277 306 310 282 22ý 235 193 157 157 93 55
MAGNESIUM
SODIUM 1600 1650 1620 1510 1850 1780 1510 1580 1640 1470 1710 1730 1520 1506 1460 1449 1070 1130 581 379
POTASSIUM
CARBONATE
BICARB 1005 1023 915 874 769 800 781 737 683 683 698 612 585 822 617 649 634 610 552 415

SULFATE 1176 1150 1275 1175 1150 1100 1100 1050 1075 1150 975 925 975 977 902 866 787 .. ,775 578 348

CHLORID 1800 1671 1548 1656 1760 1795 1755 1728 1714 1678 1800 1800 1787 1639 1405 1213 1010 978 559 174

NITRATE 0.17 0.17 c.05 '.05 <.05 <.05 <.05 '.05 <.05 <'05 <.05

PLUORID 0.3 0.3 0.2 0.3 0.4 0.3 0.3 0.3 03

SILICA
TDS(180) 5500 5500 5100 5090 5000 1840 1550 1140 1050 917 1180

EC(25C)
ALK
PH 7.4 7.2

ARSENIC 0.054 0.054 0.077 0.2 0.043 022 013 0.125 0.16 0.125 0.1

BARIUM 0.1 '.02
CADMIUPX 0.01 0.01 '.01 <.01 <'01 01 < 01 <.01 <.01 -.01 •01

CHROM. 0.02 002 0.01 0.01 <.02 '.01 <.02 <.02 c.02 <.02 <.02

COPPER 0.04 0.04 0.05 0.01 0.02 <.02 < 02 <.02 <.05 '.06 '.02

IRON 0.02 0.02 0.55 1.3 0.74 2.3 085 0.5 <.05 '.05 0+08

LEAD 0005 <'005 <.005 <'005 < 005 < 005 <005 ý0008 <.005 0013 0.006

MANGAN 5.85 5.85 5.46 5.05 0.5 1.8 1.45 1,65 0.72 0.52 0.8

MERCUR '.0001 <.0001 0.0034 0.0002 <.0001 0.0004 0.0002 <.0001 c.0001 <.0001 0.0001

MOLY. 62 62 80 35 44 44 94 53 35 35 31

NICKEL 0.09 0.09 0.12 0.06 002 <05 <.05 •.05 '05 ' 05

SELENIUI 46 46 2.8 0.96 0.55 0.34 0.1 0.19 0.086 0025 0008

SILVER 002 0.02 '.02 004 <.02 c.01 <02 <.02 t,02 '.02 ' 02

URANIUIv 145 142 132 125 103 106 97 101 89 72 72 62 58 48 42 40 34 32 26 4

VANADIUM
ZINC 0.39 0.39 0.26 0.14 009 0.02 0.05 002 0.03 0.16 0.05

BORON 0.2 0.2 0.2 0.2 0.2 0.1 0.1 <.1 01 <.1 01

AMMONIA
RA(COMI 150 238.2 588 92.4 47.3 51.8



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
N'IDENTIFICATION: ROSITA DISPOSAL WELL

1-3-96
LABORATORY: JORDAN LABORATORIES, INC.

MAJOR AND SECONDARY CONSTITUENTS

REPORT DATE: JANUARY 25, 1996

ITEM MG/L EPM CONDUCTANCE

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)

4OTASSIUM(K)

1150
330

10100
128

57.39
27.14

439.32
3.27

2984.28
1264.72

21482.75
235.44

%EPM

10.89
5.15

83.34
0.62

TOTAL CATION 527.12

CARBONATE(CO3)

CARBONATE(HCO3)FATE(S04)
LORIDE(CL)

NITRATE(NO3-N)
FWORIDE(F)
SILICA(SIO2)

0
881

4060
14600

4.3
0.74

92

0.00
14.44
84.53

411.85

0.00
629.58

6246.77
31259.42

0.00
2.83

16.55
80.63

TOTAL 64102.96

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=

*C(25 C)
EC(DIL)=124.6 X 500.0 =

A'LK. AS CACO3
-_PH

TOTAL ANION
31346

31200
30906
43900 UMHOS
62300 UMHOS

722
7.01

510.82

ION
TDS
EC

ACCURACY CHECK
RANGE

1.032 (.96 TO 1.04)
1.010 (.90 TO 1.10)
0.972 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA . +/-

GROSS BETA +1-
RADIUM 226 826 +/- 3NOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.006

0.0045

0.04
0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)

J•RANIUM(U)

MG/L
0.67
0.0005

53

0.220

26.3

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AM44MONIA-N

MG/L

0.03

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
-I .... I ....- I- I - I I II- I -

CAl * * IHCO3
ANALYST:

MG

NA+K ,

* * IS04

ICL

NIXON AND ALLEN

I-1 ---- I -----I---- I---- I---- I---- I----- I---- I-I

CHECKED BY:

LAB.NO:M34-065



ADDITIONAL INFORMATION REQUEST
HYDRO RESOURCES, INC. IN-SITU LEACH URANIUM MINE

CROWNPOINT, NEW MEXICO

ISSUE: Solid/Liquid Waste Disposal

30. Discussion - The applicant has stated that excess treated wastewater would be reinjected

into the Westwater Canyon sandstone outside the mining areas.

Action Needed - Describe the chemical composition of the treated wastewater that would
be reinjected. Would the wastewater be compatible with existing ground water in the
Westwater Canyon sandstone.

Response -

Ground water which would be reinjected into the Westwater Canyon sandstone would
consist of either reverse osmosis product or distillate from a brine concentrate. Product water
quality was detailed in Response #29. Whether reverse osmosis product or distillate from a brine
concentrator is utilized, the injected water quality would exceed the quality of the connate water
on a parameter-by-parameter basis. Additionally, radionuclide concentrations in the R-O. product
or the brine concentrator distillate would be below the values listed in 10 CFR 20, Appendix B.

The water which is injected into the Westwater would be compatible with the formation.
What is being proposed is similar to R.O. or brine concentration circulation which has been or is
currently being used during restoration in New Mexico, Texas or Wyoming. Loss of permeability
due to swelling clays is not anticipated. However, if a decrease in wellbore efficiency is noted, the
injected water will be mixed with formation water to assure similar ionic proportions.

WThe wells used to return the water to the formation are aquifer recharge wells which fall
into Class V category of 40 CFR 144.6.



HIl, INC.
(A Subsidiary of Uranium Resources, Inc.)

5656 South Staples
Suite 250, LB 8

Corpus Christi, Texas 78411
Telephone: (512) 993-7731

Fax: (512) 993-5744

12750 Merit Drive
Suite 1020, LB 12

Dallas, Texas 75251
Telephone: (214) 387-77"7

Fax: (214) 387-7779

P.O. Box 7T7
Crownpoint, New Mexico 87313

Telephone: (505) 786-5845
Fax: (505) 786-5555

Mark S. Pelizza
Vice President
Health, Safety and Environmental Affairs

August 30, 1996
" g Lu

Mr. Bob Carlson
High Level Waste & Uranium Recovery

Projects Branch
Division of Waste Management
U.S. Nuclear Regulatory Commission
NMSS (T-7-J9)
Washington, D.C. 20555-0001

RE: Responses to Telephone Requests - August 29, 1996
HRI Crownpoint Project

Dear Mr. Carlson:

Pursuant to the telephone conversation today with you and other NRC staff, HRI transmits the
following:

1. Definition of Annual Bleed and Project Bleed

Annual Bleed is the bleed volume on a yearly basis assuming 40 gpm on a continued basis.
Therefore, given Assumption #1 for each mine site, the bleed equals:

= 40 gal/min X 1440 min/day X 365 days/year
= 21,024 gal/year

Project Bleed is the bleed for the anticipated mine life as follows:

Churchrock Project Bleed =7 years X 21,024 gal/year = 147,168 gallons
Crownpoint Project Bleed = 15 years X 21,024 gal/year = 315,360 gallons
Unit 1 Project Bleed = 17 years X 21,024 gal/year = 357,408 gallons

9703030370 960830
PDR ADOCK 04008968
C PDR-A

,kJL05 (/ .



Letter to Mr. Bob Carlson
August 30, 1996
Page 2 of 2

2. A revised version of Attachment Q2/59-3 is attached. Notations on the revised include:

a. flow rates to land application
b. contingencies for Assumption # 1 and Assumption #2

Three copies of Attachment Q2/59-3 are attached. Please insert these revisions in Q2
binder.

3. Baseline water quality in mine workings.

Please see Q1/29.

4. Density of baseline wells.

Q2/94 is revised to account for one (1) baseline well per one (1) acre in each welifield.

Please fell free to contact me with questions pertaining to this matter.

Sincerely,

Vice President
Health, Safety and Environmental Affairs

MSP/dlg
End.



Revised Attachment

Q2/59-3
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

January 5, 1998
K

I. 1 0D

OFFICE OF THE
GENERAL COUNSEL

Chief Administrative Judge
B. Paul Cotter, Jr., Esq.*
Presiding Officer
Atomic Safety and Licensing Board
Mail Stop T-3 F23
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Administrative Judge
Thomas D. Murphy*
Special Assistant
Atomic Safety and Licensing Board
Mail Stop T-3 F23
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

In the Matter of
HYDRO RESOURCES, INC.

Docket No. 40-8968-ML

Dear Judges Cotter and Murphy:

The Staff is issuing a source material license to Hydro Resources, Inc. (HRI) in the

above-captioned matter. The Staffs letter to HRI dated January 5, 1998 and a copy of the

license are attached.

'John T. Hull .
Counsel for NRC Staff

Attachments: As Stated

cc w/attachments: Service List



A. UNITED STATES
0 NUCLEAR REGULATORY COMMISSION
-t WASHINGTON, D.C. 20555-0001

January 05, 1998

Mr. Richard F. Clement, Jr., President
Hydro Resources, Inc.
2929 Coors Blvd., NW
Suite 101
Albuquerque, NM 87120

SUBJECT: ISSUANCE OF SOURCE MATERIAL LICENSE SUA-1508, FOR THE IN SITU
LEACH URANIUM MINING PROJECT AT CROWNPOINT, NEW MEXICO

. Dear Mr. Clement:

The U.S. Nuclear Regulatory Commission staff has completed its review of Hydro Resources,
Inc.'s (HRI's) license application, dated April 25, 1988 (as supplemented by the licensee
submittals listed in Attachment A of the enclosed source material license SUA-1 508), and the
Crownpoint Uranium Project Consolidated Operations Plan (COP), Rev. 2.0, dated August 15,
1997. Based on its review of these documents as discussed below, the NRC staff hereby
issues HRI a source material license SUA-1508 for its in situ leach uranium mining project at
Crownpoint, NM, effective January 5, 1998.

* The NRC staff determined, in accordance with 10 CFR 51.20 and 10 CFR 51.25, that
preparation of an environmental impact statement (EIS) was necessary to document its review.
The NRC staff issued a final EIS (FEIS) for the Crownpoint Project in February 1997. documenting its environmental review. Based on its review, the NRC staff concluded that HRI's
proposed Crownpoint Project was environmentally acceptable, and that potential impacts of the
proposed project could be mitigated. These mitigative measures are enumerated as conditions
in the enclosed source material license.

In addition, the NRC staff conducted its safety review of the Crownpoint Project, and
documented its analyses in the Safety Evaluation Report, dated December 4, 1997. Based on
its review, the NRC staff concluded that issuance of a source material license, with certain
conditions specified in the enclosed license, would not be inimical to the common defense and
security or to the public's health and safety, and otherwise meets the applicable requirements of
10 CFR Parts 19, 20, 40, and 71, and the Atomic Energy Act of 1954, as amended.

The SER and the FEIS provide the bases for the NRC's decision to issue a 10 CFR Part 40
source material license to HRI. As such, HRI's source material license SUA-1508 is enclosed,
and is valid for five years from its effective date. HRI will be required to submit a license
renewal application six months prior to the expiration date of January 5, 2003.



R. Clement -2-

If you have any questions concerning this subject, please contact Mr. Robert Carlson of my
staff at (301) 415-8165.

Sincerely,

Joseph J. Holonich, Chief
Uranium Recovery Branch
Division of Waste Management
Office of Nuclear Material Safety

and Safeguards

Enclosure: As stated

Docket No. 40-8968
License No. SUA-1508

I
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MATERIALS LICENSE

Pursuant to the Atomic Energy Act of 1954. as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10, Code of

Federal Regulations. Chapter 1. Parts 30,3 1. 32, 33, 34, 35, 36. 39, 40. and 70. and in reliance on statements and representations heretofore made
by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, source, and special nuclear
material designated below; to use such material for the purpose(s) and at the place(s) designated below; to deliver or transfer such material to
persons authorized to receive it in accordance with the regulations of the applicable Part(s). This license shall be deemed to contain the conditions
specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations, and orders of the
Nuclear Regulatory Commission now or hereafter in effect and to any conditions specified below.

Hydro Resources, fensee
• 2929 Coors Blvd, NW SUA-1508

Suite 101 3. License Number
Albuquerque, NM 87120

January 5, 20034. Expiration Date

5. Docket or
____Reference No.

product, Source, and/or 7. Chemical and/or Physical 8. Maximum Amount that Licensee
special Nuclear Material Form May Possess at Any One Time

Uranium Any Under Thilonhmted

SECTION 9: ADMINISTRATIVE CONDITIONS

9.1 The authorized place of use shall be the licensee's Crownpoint Uranium Project which
includes the Crownpoint, Unit 1, and Church Rock uranium recovery and processing facilities
in McKinley County, New Mexico.

9.2 All written notices and reports required under this NRC license (with the exception of effluent
monitoring reports required under License Condition (LC) 12.3 and 10 CFR Part 40.65, which
shall also be submitted to Region IV) shall be addressed to the Chief, Uranium Recovery
Branch, Division of Waste Management, Office of Nuclear Material Safety and Safeguards,
U.S. Nuclear Regulatory Commission, Mail Stop T-7J9, Washington, DC 20555. Incidents and
events that require telephone notification shall be made to the NRC Operations Center at (301)
816-5100.

9.3 The licensee shall conduct operations in accordance with all commitments, representations,
and statements made in its license application submitted by cover letter dated April 25, 1988
(as supplemented by the licensee submittals listed in Attachment A), and in the Crownpoint
Uranium Project Consolidated Operations Plan (COP), Rev. 2.0, dated August 15, 1997 -
except where superseded by license conditions contained in this license. Whenever the
licensee uses the words "will" or "shall" in the aforementioned licensee documents, it denotes
an enforceable license requirement.

9.4 A) The licensee may, without prior NRC review or approval: (i) make changes in the Crownpoint
Project's facilities or processes as described in the COP (Rev. 2.0); (ii) make changes in its
standard operating procedures; and (iii) conduct tests or experiments, if the licensee ensures
that the following conditions are met:

(1) the change, test, or experiment does not conflict with any requirement specifically stated
in this license, or impair the licensee's ability to meet all applicable NRC regulations;
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(2) there is no degradation in the safety or environmental commitments made in the
Crownpoint Uranium Project Consolidated Operations Plan (COP), Revision 2.0, or in
the approved reclamation plan for the Crownpoint Project; and

(3) the change, test, or experiment is consistent with NRC's findings in NUREG-1508, the
Final Environmental Impact Statement (FEIS, dated February 1997) and the Safety
Evaluation Report (SER, dated December 1997) for the Crownpoint Project.

B)

5

If any of these conditions are not met for the change, test, or experiment under consideration,
the licensee is required to submit a license amendment application for NRC review and
approval. The licensee's determinations as to whether the above conditions are met will be
made by a Safety and Environmental Review Panel (SERP). All such determinations shall be
documented, and the records kept until license termination. All such determinations shall be
reported annually to the NRC, pursuant to LC 12.8. The retained records shall include written
safety and environmental evaluations, made by the SERP, that provide the basis for
determining whether or not the conditions are met.

The SERP shall consist of a minimum of three individuals employed by the licensee, and one
of these shall be designated the SERP chairman. One member of the SERP shall have
expertise in management and shall be responsible for managerial and financial approval
changes; one member shall have expertise in operations and/or construction and shall have
responsibility for implementing any operational changes; and, one member shall be the
Environmental Manager, with the responsibility of ensuring that changes conform to radiation
safety and environmental requirements. Additional members may be included in the SERP as
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.

As.a prerequisite to operating under this license, the licensee shall submit an NRC-approved
surety arrangement to cover the estimated costs of decommissioning, reclamation, and
groundwater restoration. Generally, these surety amounts shall be determined by the NRC
based on cost estimates for a third party completing the work in case the licensee defaults.
Surety for groundwater restoration of the initial well fields shall be based on 9 pore-volumes.
Surety shall be maintained at this level until the number of pore volumes required to restore
the groundwater quality of a production-scale well field has been established by the restoration
demonstration described in LC 10.28. If at any time it is found that well field restoration
requires. greater pore-volumes or higher restoration costs, the value of the surety will be
adjusted upwards. Upon NRC approval, the licensee shall maintain the NRC-approved
financial surety arrangement consistent with 10 CFR Part 40, Appendix A, Criterion 9.

Annual updates to the surety amount, required by 10 CFR Part 40, Appendix A, Criterion 9,
shall be provided to the NRC at least 3 months prior to the anniversary date of the license
issuance. If the NRC has not approved a proposed revision 30 days prior to the expiration
date of the existing surety arrangement, the licensee shall extend the existing arrangement,
prior to expiration, for 1 year. Along with each proposed revision or annual update of the
surety the licensee shall submit supporting documentation showing a breakdown of the costs
and the basis for the cost estimates with adjustments for inflation (i.e., using the approved
Urban Consumer Price Index), maintenance of a minimum 15 percent contingency, changes in
engineering plans, activities performed, and any other conditions affecting estimated costs for
site closure.
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The licensee shall provide an NRC-approved updated surety before undertaking any planned
expansion or operational change which has not been included in the annual. surety update.
This surety update shall be provided to the NRC at least 90 days prior to the commencement
of the planned expansion or operational change.

The licensee shall also provide the NRC with copies of surety-related correspondence
submitted to the State of New Mexico, 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, identifies the NRC-related portion of the surety and covers
the.above-ground decommissioning and decontamination, the cost of off-site disposal, soil and
water sample analyses, and groundwater restoration activities 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.

.6 The licensee shalldispose of 1lle.(2) byproduct material from the Crownpoint Project at a
waste disposal site licensed by the NRC or-an Agreement State to receive 1 le.(2) byproduct
material. At each project site, the licensee shall maintain an area within the restricted area
boundary for storing contaminated materials prior to their disposal. The licensee's approved
waste disposal agreement must be maintained on-site. Should this agreement expire or be
terminated, the licensee shall notify the NRC pursuant to LC 12.6. A new agreement shall be
ratified within 90 days of expiration or termination of the previous agreement, or the licensee
will be prohibited from further lixiviant injection.

9.7 The licensee shall implement and maintain a training program for all site employees as
described in Regulatory Guide 8.31, and as detailed in the COP of the approved license
application. All training materials shall incorporate the information from current versions of
10 CFR Part 19 and 10 CFR Part 20. Additionally, classroom training shall include the
subjects described in Section 2.5 of Regulatory Guide 8.31. All personnel shall attend annual
refresher training, and the licensee shall conduct regular safety meetings on at least a bi-
monthly basis, as described in Section 2.5 of Regulatory Guide 8.31

The Radiation Safety Officer (RSO), or his designee, shall have the education, training and
experience as specified in Regulatory Guide 8.31. A Radiation Safety Technician (RST) shall
have the qualifications specified in Regulatory Guide 8.31. Any person newly hired as an RST
shall have all work reviewed and approved by the RSO as part of a comprehensive training
program until appropriate course training is completed, and at least for 6 months from the date
of appointment.

9.8 Written standard operating procedures (SOPs) shall be established and followed for: (1) all
operational activities involving radioactive materials that are handled, processed, stored, or
transported by employees; (2) all non-operational activities involving radioactive materials
including in-plant radiation protection and environmental monitoring; and (3) emergency
procedures for potential accident/unusual occurrences including significant equipment or
facility damage, pipe breaks and spills, loss or theft of yellowcake or sealed sources, and
significant fires. The SOPs shall include appropriate radiation safety practices to be followed
in accordance with 10 CFR Part 20. SOPs for operational activities shall enumerate pertinent
radiation safety practices to be followed. A copy of the current written procedures shall be
kept in the area(s) of the production facility where they are utilized. All SOPs for activities
described in the COP shall be reviewed and approved as presently described in the COP.

9.9 Release of equipment, materials, or packages from the restricted area shall be in accordance
with NRC staff position, "Guidelines for Decontamination of Facilities and Equipment Prior to
Release for Unrestricted Use or Termination of Licenses for Byproduct or Source Materials,"
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dated May 1987, or suitable alternative procedures approved by the NRC prior to any such
release.

9.10 Any corporate organization changes affecting the assignments or reporting responsibilities of
the radiation safety staff as described in the COP of the approved license application shall
conform to Regulatory Guide 8.31.

9.11 The licensee is hereby exempted from the requirements of 10 CFR Section 20.1902(e) for
areas within the process facility, provided that all entrances to the facility are conspicuously
posted in accordance with Section 20.1902(e), and with the words, "ANY AREA WITHIN THIS
FACILITY MAY CONTAIN RADIOACTIVE MATERIAL."

9.12 Before engaging inany construction activity not previously assessed by the NRC, the licensee
shall conduct 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 Protection 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 written authorization to proceed from the State and
Navajo Nation Historic Preservation Offices.

09.13 Prior to injection of lixiviant, the licensee shall have all applicable Memoranda of Agreements
(MOAs) between the licensee and local authorities, the fire department, medical facilities, and
other emergency services, ratified and in effect. At a minimum, the MOAs shall identify
individual party responsibilities, coordination requirements, and reporting procedures for all

* emergency incident responses.

9.14 Prior to injection of lixiviant, the licensee shall obtain all necessary permits and licenses from

the appropriate regulatory authorities.

SECTION 10: OPERATIONS, CONTROLS, LIMITS, AND RESTRICTIONS

10.1 The licensee shall use a lixiviant composed of native ground water, carbon dioxide gas or
sodium bicarbonate, and dissolved oxygen or air, as specified in the COP of the approved
license application.

10.2 The processing plant flow rate at each site (Church Rock, Unit 1, or Crownpoint) shall not
exceed 4000 gal/min (15,140 L/min), exclusive of restoration flow. Total yellowcake
production from all three sites shall not exceed 3 million lbs (1.36 million kg) annually.

10.3 Injection well operating pressures shall be maintained at less than formation fracture
pressures, and shall not exceed the well's mechanical integrity test pressure.

10.4 Only steel or fiber glass well casing shall be used at the Unit 1 and Crownpoint sites for all
wells completed into the Dakota Sandstone, Westwater Canyon, and Cow Springs aquifers.

10.5 A leak detection monitoring system shall be installed for all retention ponds. The licensee
shall measure and document pond freeboard and fluid levels in the leak detection system
daily, including weekends and holidays. If fluid levels greater than 6 in (15.2 cm) are detected

7wX\ MI MI mmK W M~ Mx Mr rxW TV Myr Mr TO Mr Mr Mr "yr" nnr yr



NR(-; U-.RM 374A U.S. NUCLEAR REGULATORY COMMISSION PAGE OF 1 PAGES
(7-94)

License Number
SUA- 1508

MATERIALS LICENSE Docket or Reference Number E

SUPPLEMENTARY SHEET 40-8968

in the leak detection sumps, the fluid in the sumps shall be sampled and analyzed for specific
conductance and chloride. Elevated levels of these parameters shall confirm a retention pond
liner leak, at which time the licensee shall take the following corrective actions: (a) analyze
standpipe water quality samples for leak parameters once. every 7 days during the leak period,
and once every 7 days for at least 14 days following repairs; and (b) locate and repair the
area of liner damage. After a confirmed leak, the licensee shall also file a report pursuant to
LC 12.2. At all times, sufficient reserve capacity shall be maintained in the retention pond
system to enable transferring the contents of one pond to the other ponds. In the event of a
leak and subsequent transfer of liquid, the freeboard requirements may be suspended during
the repair period.

10.6 At the Crownpoint site, from initial lixiviant injection through the completion of groundwater
restoration activities, the licensee shall at all times maintain sufficient emergency generator
capacity to provide a 50 gal/min (189 I/min) bleed from the Westwater Canyon aquifer. The
licensee shall document all required uses of the emergency generator, pursuant to LC 11.1.

10.7 Liquid oxygen tanks shall be located within the well fields. Other chemical storage tanks shall
be located on the concrete pad near a waste retention pond. All yellowcake shall be stored
inside the designated restricted area.

10.8 For all required types.of surveys, the licensee shall, at a minimum, use the survey locations,
frequencies, and lower limits of detection established in Table 2 of Regulatory Guide 8.30.
Additionally, all radiation survey instruments shall be operationally checked in conformance
with Regulatory Guide 8.30.

*0.9 The licensee shall ensure that the manufacturer-recommended vacuum pressure is
maintained in the drying chamber during all periods of yellowcake drying operations. This shall
be accomplished by continuously monitoring differential pressure and installing instrumentation
which will signal an audible alarm if the air pressure differential falls below the manufacturer's
recommended levels. The alarm's operability shall be checked and documented daily.
Additionalely, yellowcake drying operations shall be immediately suspended if any emission
control equipment for the yingopeakdrying or packaging areas is not operating within
specifications for design performance.

10.10 All liquid effluents from process buildings and other process waste streams, with the exception
of sanitary wastes, shall be disposed of in accordance with the requirements of 10 CFR Part
20, Subpart K.

10.11 Within restricted areas, eating shall be allowed only in designated eating areas.

10.12 An excursion shall have occurred if, in any monitor well: .(a) any two upper control limit
parameters exceed their respective upper control limits: or (b) a single upper control limit
parameter exceeds its upper control limit by 20 percent. A verification sample shall be taken
within 24 hours after results of the first analyses are received. If the second sample shows
that either of the excursion criteria in (a) or (b) are present, an excursion shall be confirmed. If
the second sample does not show that the excursion criteria in (a) or (b) are present, a third
sample shall be taken within 48 hours after the second set of sampling data was acquired. If
the third sample shows that either of the excursion criteria in .(a) or (b) are present, an
excursion shall be confirmed. If the third sample does not show that the excursion criteria in
(a) or (b) are present, the first sample shall be considered to be an error.

10.13 If an excursion is not corrected within 60 days of confirmation, the licensee shall either: (a)
terminate injection of lixiviant within the well field until aquifer cleanup is complete; or (b)

2
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increase the surety in an amount to cover the full third-party cost of correcting and cleaning up
the excursion. The surety increase for horizontal and vertical excursions shall be calculated
using the method described on page 4-22, Section 4.3.1 of the FEIS. The surety increase
shall remain in force until the NRC has verified that the excursion has been corrected and
cleaned up. The written 60-day excursion report, filed pursuant to LC 12.1, shall identify which
course of action [(a) or (b) listed above] the licensee is taking.

At the Unit 1 or Crownpoint sites, if a vertical excursion is confirmed in the Dakota Sandstone
aquifer, the licensee shall complete and sample monitor wells to determine if the vertical
excursion has impacted any other overlying aquifers that could sustain yields greater than 150
gal/day (568 L/day). The specific aquifers to be monitored shall be identified in the licensee's
60-day excursion report, filed pursuant to LC 12.1.

At the Crownpoint site, from initial lixiviant injection through the completion of groundwater
restoration activities, the licensee shall maintain a continuous bleed (pumping) until the
groundwater quality in the well fields has been determined by the NRC to be fully restored to

10.15

10.16

10.17

10.18

10.19

10.20

the required limits established pursuant to LC 10.21.

During groundwater restoration activities at production-scale well fields within either the Unit 1
or Crownpoint sites, the licensee shall reimburse the operators of the Crownpoint water supply
wells for any increased pumping and well work-over costs associated with a drop in water
levels due to groundwater restoration activities. This reimbursement requirement does not
apply to restoration demonstrations of small-scale well fields.

Prior to injection of lixiviant in a well field, monitor wells shall be completed in the Westwater
Canyon aquifer and shall encircle the well field at a distance of 400 ft (122 m) from the edge of
the production or injection wells and 400 ft (122 m) between each monitor well. The angle
formed by lines drawn from any production well to the two nearest monitor wells shall not
exceed 75 degrees. At the Church Rock site, Westwater Canyon aquifer monitor wells shall
be located by treating production mine workings as if they were injection or production wells.
Sampling frequencies for all monitor wells completed in the Westwater Canyon aquifer shall be
as stated in LC 11.3.

Prior to injection of lixiviant in a well field at the Unit 1 or Crownpoint sites, monitor wells shall
be completed in the Dakota Sandstone aquifer. Such wells shall be placed at a minimum
density of one well per 4 acres (1.62 ha) of well field. Sampling frequencies for these wells
shall be as stated in LC 11.3.

Prior to injection of lixiviant at the Unit 1 site, the licensee shall complete a minimum of three
monitor wells in the overlying Dakota Sandstone aquifer between the well fields and the town
of Crownpoint water supply wells, in addition to the wells required by LC 10.18. Groundwater
restoration goals and upper control limits for these wells will be established pursuant to LCs
10.21 and 10.22, except that upper control limits shall be established for these wells on a well-
by-well basis. Sampling frequencies for these wells shall be as stated in LC 11.3.

Prior to injection of lixiviant in a well field at the Church Rock site, monitor wells shall be
completed in: (a) the Brushy Basin "B" sand aquifer; and (b) the Dakota Sandstone aquifer.
Monitor wells completed in the Brushy Basin "B" sand aquifer shall be placed at a minimum
density of one well per 4 acres (1.62 ha)of well field. Monitor wells completed in the Dakota
sandstone aquifer shall be placed at a minimum density of one well per 8 acres (3.24 ha), of
well field. Any openings of the existing mine workings into the Brushy Basin "B" sand, or
Dakota Sandstone aquifers, shall be monitored by Brushy Basin "B" sand or Dakota
Sandstone monitor wells placed within 40 ft (12 m) of the openings. These wells shall be
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placed down-gradient from the openings. Sampling frequencies for all monitor wells
completed in the Brushy Basin and Dakota Sandstone aquifers shall be as stated in LC 11.3.

Lixiviant shall not be injected into a well field before groundwater quality data is collected and
analyzed to establish groundwater restoration goals for each monitored aquifer of the well
field, as follows:

A) The licensee shall establish groundwater restoration goals by analyzing three
independently-collected groundwater samples of formation water from: (1) each monitor
well in the well field; and (2) a minimum of one production/injection well per acre of well
field. Samples shall be collected a minimum of 14 days apart from each other.
Groundwater restoration goals shall be established on a parameter-by- parameter basis,
with the primary restoration goal to return all parameters to average pre-lixiviant injection
conditions. If groundwater quality parameters cannot be returned to average pre-
lixiviant injection levels, the secondary goal shall be to return groundwater quality to the
maximum concentration limits as specified in the U.S. Environmental Protection Agency
(EPA) secondary and primary drinking water regulations. The secondary restoration
goal for barium and fluoride shall be set to the State of New Mexico primary drinking
water standard. The secondary restoration goal for uranium shall be 0.44 mg/L
(300 pCi/L).

B) In establishing restoration goals, the following parameters shall be measured: alkalinity,
ammonium, arsenic, barium, bicarbonate, boron, cadmium, calcium, carbonate,
chloride, chromium, copper, fluoride, electrical conductivity, iron, lead, magnesium,
manganese, mercury, molybdenum, nickel, nitrate, pH, potassium, combined radium-
226 and radium-228, selenium, sodium, silver, sulfate, total dissolved solids, uranium,
vanadium, zinc, gross Beta, and gross Alpha (excluding radon, uranium, and radium).
The restoration goal for each of these parameters shall be established by calculating the
baseline mean of the data collected. Prior to calculating a groundwater restoration goal
for a parameter, outliers shall be eliminated using methods consistent with those
specified in EPA's 1989, "Statistical Analysis of Ground-Water Monitoring Data at RCRA
[Resource Conservation and Recovery Act] Facilities, Interim Guidance." Parameter
concentrations determined to be high or low outliers will not be used in establishing
groundwater restoration goals.

Lixiviant shall not be injected into a well field before groundwater quality data is collected and
analyzed to establish upper control limits for each monitored aquifer of the well field, as
follows:

A) The licensee shall analyze three independently-collected groundwater samples of
formation water from each monitor well in the well field. Samples shall be collected a
minimum of 14 days apart from each other.

B) The upper control limit parameters shall be chloride, bicarbonate, and electrical
conductivity [corrected to a temperature of 250C (77 0F)]. The concentrations of these
upper control limit parameters shall be established for each well field by calculating the
baseline mean of the upper control limit parameter concentration, and adding 5 standard
deviations. Prior to calculating upper control limits, outliers shall be eliminated using
methods consistent with those specified in EPA's 1989, "Statistical Analysis of
Ground-Water Monitoring Data at RCRA Facilities, Interim Guidance". Values
determined to be high and low outliers will not be used in the calculation of upper control
limits.

10.22
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10.23 Prior to injection of lixiviant in a well field, groundwater pump tests shall be performed to
determine if overlying aquitards are adequate confining layers, and to confirm that horizontal
monitor wells for that well field are completed in the Westwater Canyon aquifer.

10.24 The licensee shall perform mechanical well integrity tests on each injection and production
well: (a) before the well is first used for in situ leach uranium extraction; (b) after each time the
well has been serviced with equipment or otherwise subjected to procedures that could
damage well casing; and (c) at least once every 5 years the well is in use. After a well has
been completed and opened into the aquifer, a packer shall be set above the well screen and
each well casing shall be filled with water. The well shall be pressurized with either air or
water to 125 psi (862 kPa) at the land surface, or 25 percent above the expected operating
pressure, whichever is greater. A well shall have passed the test if a pressure drop of no
more than 10 percent occurred over 30 minutes.

10.25 If it is determined that a vertical connection exists in a well field between the Westwater
Canyon aquifer and the Cow Springs aquifer, monitor wells will be completed in the Cow
Springs aquifer within that well field at a minimum density of one well per 4 acres (1.62 ha) of
well field. Groundwater restoration goals and upper control limits will be established for these
wells, pursuant to LCs 10.21 and 10.22. Sampling frequencies for all monitor wells completed
in the Cow Springs aquifer shall be as stated in LC 11.3.

10.26 Prior to injecting lixiviant at a site, or processing licensed material at the Crownpoint site, HRI
shall provide and receive NRC acceptance - for that site - information, calculations, and
analyses to document the adequacy of the design of waste retention ponds and their
associated embankments (if applicable), liners, and hydrologic site characteristics. HRI shall
demonstrate that the criteria described in the following documents have been met: 10 CFR
Part 40, Appendix A, Criterion 5A regarding surface impoundment design; Regulatory Guide
3.11, "Design, Construction, and Inspection of Embankment Retention Systems for Uranium
Mills"; WM-8201, "Hydrologic Design Criteria for Tailings Retention Systems,"; and Final Staff
Technical Position, "Design of Erosion Protection Covers for Stabilization of Uranium Mill
Tailings Sites." As applicable, based on the designs selected, HRI shall provide information in
the following areas:

A) maps and detailed drawings outlining drainage areas of principal water courses and
drainage features at the site;

.B) drainage basin characteristics, including soil types and characteristics, vegetative cover,
local topography, flood plains, geomorphic characteristics, and surficial and bedrock
geology;

C) maps and detailed drawings showing the location of site features, particularly the
location of the retention ponds and diversion channels;

D) analyses and calculations for peak flood flows, including the PMF, and documenting the
methods and assumptions used to compute the floods;

E) analyses and calculations for water surface profiles and velocities associated with the
ability of the retention ponds or diversion channels to resist or limit erosion and flooding;

F) analyses and computations of riprap or erosion protection needed to protect the
retention ponds;
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O 10.27

G) specific details on the design, construction, maintenance, and operation of the waste
retention ponds and embankments (where applicable);

H) specific details on the design,. construction, maintenance, and operation of the liners and
leak detection system.

1) any other analyses and computations which demonstrate that applicable design criteria
have been met.

Prior to the injection of lixiviant at the Crownpoint site, the licensee shall:

A) Replace the town of Crownpoint's water supply wells NTUA-1, NTUA-2, BIA-3, BIA-5,
and BIA-6, construct the necessary water pipeline, and provide funds so the existing
water supply systems of the Navajo Tribal Utility Authority (NTUA) and the Bureau of
Indian Affairs (BIA) can be connected to the new wells. Any new wells, pumps,
pipelines, and other changes to the existing water supply systems, made necessary by
the replacement of the wells specified above, shall be made such that the systems can
continue to provide at least the same quantity of water as the existing systems. The new
wells shall be located so that the water quality at each individual well head does not
exceed the EPA's primary and secondary drinking water standards, and does not
exceed a concentration of 0.44 mg/L (300 pCi/L) uranium, as a result of in situ leach
uranium extraction activities at the Unit 1 and Crownpoint sites. To determine the
appropriate placement of the new wells, the licensee shall coordinate with the
appropriate agencies and regulatory authorities, including BIA, NTUA, the Navajo Nation
Department of Water Development and Water Resources, and the Navajo Nation EPA.

B) Abandon and seal wells NTUA-1, NTUA-2, BIA-3, BIA-5, and BIA-6 in accordance with
applicable requirements so these wells cannot become future pathways for the vertical
movement of contaminants.

Prior to the injection of lixiviant at either the Unit 1 or Crownpoint site, the licensee shall submit
NRC-approved results, of a groundwater-restoration demonstration conducted at the Church
Rock site. The demonstration shall be conducted on a large enough scale, acceptable to the
NRC, to determine the number of pore volumes that shall be required to restore a
production-scale well field.

Before starting uranium extraction operations beyond the first well field at the Church Rock
site, the licensee shall submit an NRC-approved groundwater restoration plan for the entire
project. At a minimum, this plan shall include: (a) a proposed restoration schedule; (b) a
general description of the restoration methodology; and (c) a description of post-restoration
groundwater monitoring.

Prior to injecting lixiviant at any of the sites, the licensee shall submit an NRC-approved
procedure-level, detailed effluent and environmental monitoring program. In addition, the
licensee shall develop and administer its radiological effluent and environmental monitoring
program consistent with Regulatory Guide 4.14. The licensee shall maintain, at a minimum,
three airborne effluent monitoring stations at each site, at the locations described in COP
(Rev.2.0) Table 9.5-1.

Prior to the injection of lixiviant at the Church Rock site, the licensee shall conduct a
Westwater Canyon aquifer step-rate injection (fracture) test within the Church Rock site
boundaries, but outside future well field areas. One such test at the Unit 1 or Crownpoint site
shall also be performed before lixiviant injection begins at either of these sites.
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10.32 Prior to the injection of lixiviant at any of the sites, the licensee shall: (a) collect sufficient
water quality data to generally characterize the water quality of the Cow Springs aquifer
beneath each of the project sites, by completing and sampling wells for the following water
quality parameters: alkalinity, ammonium, arsenic, barium, bicarbonate, boron, cadmium,
calcium, carbonate, chloride, chromium, copper, fluoride, electrical conductivity, iron, lead,
magnesium, manganese, mercury, molybdenum, nickel, nitrate, pH, potassium, combined
radium-226 and radium-228, selenium, sodium, silver, sulfate, total dissolved solids, uranium,
vanadium, zinc, gross Beta and gross Alpha (excluding radon, uranium, and radium); and (b)
conduct sufficient pumping tests to determine if the Cow Springs aquifer beneath each of the
sites is hydraulically confined from the Westwater Canyon aquifer.

SECTION 11: MONITORING, RECORDING AND BOOKING REQUIREMENTS

11.1

11.2

11.4

11.5

11.6

11.7

11.8
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The results of the following activities, operations, or actions shall be documented: sampling;
analyses; surveys or monitoring; survey/ monitoring equipment calibrations; reports on audits
and inspections; emergency generator use and maintenance records; all meetings and training
courses required by this license; and any subsequent, reviews, investigations, or corrective
actions. Unless otherwise specified in a license condition or applicable NRC regulation, all
documentation required by-this license shall be maintained for a period of at least five (5)
years by the licensee at its facility, and is subject to NRC review and inspection.

Flow rates on each injection and production well, and injection manifold pressures on the
entire system, shall be measured and recorded daily.

Formation water, from monitoring wells at well fields undergoing uranium extraction or
groundwater restoration activities, shall be sampled for upper control limit parameters at least
once every 14 days, and the results documented pursuant to LC 11.1. During corrective
action for a confirmed excursion, sample frequency shall be increased to once every seven
days for the upper control limit parameters until the excursion is concluded. An excursion shall
be considered corrected when all upper control limit parameters are reduced to their upper
control limits.

Radiation Work Permits shall include, at a minimum, the information described in Section 2.2
of Regulatory Guide 8.31.

Site inspections and reviews shall be completed and documented by the licensee as described
in Section 2.3.1 and 2.3.2 of Regulatory Guide 8.31.

The licensee shall implement a comprehensive bioassay sampling program that conforms to
Regulatory Guide 8.22.

Until license termination, the licensee shall maintain documentation on all spills of source or
1 le.(2) byproduct materials, and all spills of process chemicals. Documented information shall
include date, volume of spill, total activity, survey results, corrective actions, results of
remediation surveys, and a map showing spill location and impacted area. After any spill the
licensee shall also determine whether the NRC must be notified, pursuant to LC 12.4.

Prior to land application of waste water, the licensee shall submit and receive NRC
acceptance of a plan outlining how the licensee will monitor constituent buildup in soils
resulting from the land application. The plan should identify the constituents resulting from
land application that will be monitored, constituent threshold values for discontinuing land
application and justification for the values selected.
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SECTION 12: REPORTING REQUIREMENTS

12.1 The licensee shall notify the NRC by telephone within 24 hrs of confirming a lixiviant excursion,
and by letter within 7 days from the time the excursion is confirmed, pursuant to LC 10.12. A
written report describing the excursion event, corrective actions taken, and the corrective
action results shall be submitted to NRC within 60 days of the excursion confirmation. If wells
are still on excursion when the report is submitted, the report shall also contain a schedule for
submitting additional reports to the NRC describing the excursion event, corrective actions
taken, and results obtained. In the case o f a confirmed vertical excursion, the report shall also
contain a projected completion date for characterization of the extent of the vertical excursion.

12.2

12.3

12.4

12.5

12.6

12.7

12.8
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The licensee shall notify the NRC by telephone within 48 hours of confirming a retention pond
liner leak, pursuant to LC 10.5. A written report shall be submitted to the NRC within 30 days
of the leak confirmation. This report shall include analytical data, describe the corrective
action taken, and discuss the results of that action.

The licensee shall submit the required effluent reports in accordance with 10 CFR Part 40.65.
The licensee shall submit the information specified in Section 7 of Regulatory Guide 4.14, in
addition to the reports required by 10 CFR Part 40.65.

The licensee shall notify the NRC by telephone within 48 hours of any spill of source or 11 e.(2)
byproduct materials, and all spills of process chemicals, that might have a radiological impact
on the environment. The notification shall be followed, within 7 days, by submittal of a written
report detailing the conditions leading to the spill, corrective actions taken, and results
achieved. This shall be done in addition to meeting the requirements of
10 CFR Part 20 and 40.

In addition to reporting exposures of individuals to radioactive material in accordance with
10 CFR Part 20.2202, the licensee shall submit to the NRC a written report within 30 days of
such reportable incidents, detailing the conditions leading to the incident, corrective actions
taken, and results achieved..

In the event the licensee's approved waste disposal agreement expires or is terminated, the
licensee shall notify the NRC in writing within 7 working days after the expiration date.

As part of the licensee's decommissioning activities for a site, the licensee shall submit to the
NRC for review and approval a detailed site reclamation plan. The plan shall be submitted at
least 12 months prior to the planned final shutdown of uranium extraction operations at the
site. If depressions appear at the land surface due to subsurface collapse from in situ leach
uranium extraction activities, the licensee shall return the land surface to its general contour as
part of the surface reclamation activities. Before release of any site to unrestricted use, the
licensee shall provide information to the NRC verifying that radionuclide concentrations, due to
licensed materials, meet radiation standards for unrestricted release.

The licensee shall provide in an annual report to NRC, a description of all changes, tests, and
experiments made or conducted pursuant to LC 9.4, including a summary of the safety and
environmental evaluation of each such action. As part of this annual report, the licensee shall
include any COP pages revised pursuant to LC 9.4.
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ATTACHMENT A

The licensee shall conduct its operations in accordance with all commitments, representations, and
statements made in the following submittals, which are hereby incorporated by reference, except
where superseded by license conditions in this license:

May 8, 1989 (Crownpoint Facility Supplemental Environmental Report)
July 13, 1989 (Crownpoint Cultural Resources Survey)
January 6, 1992 (Unit 1 Allotted Lease Program Environmental Assessment (EA))
July 31, 1992 (Unit. 1 and Crownpoint Project Environmental Reports)
October 9, 1992 (Unit 1 Underground Injection Control (UIC) Application)
October 30, 1992 (Cultural Resources-Environmental Assessment and Management Plan for
Crownpoint, NM)

- March 16, 1993 (Churchrock Project Revised Environmental Report)
- March 16, 1993 (Section 9 Pilot Summary Report)
- April 5, 1993 (page changes)
- April 6, 1993 (page changes)
- July 26, 1993 (page changes)
.- October 11, 1993 (page changes)
- October 18, 1993 (Analysis of Hydrodynamic Control at Crownpoint and Churchrock)
- October 19, 1993 (Churchrock Surface Hydrology Analysis)
- October 19, 1993 (Churchrock and Crownpoint Aquifer Modeling Supplement)
- November 11, 1993 (page changes)
- January 24, 1994 (page changes)
- November 20, 1993 (Response to NRC Request for Additional Information)
- February 23, 1994 (Description of Radon Emission Controls)
- January 6, 1995 (EA Allotted Lease Program Unit 1)
- October 9, 1995 (Unit 1 UIC Application)
- February 20, 1996 (Response to NRC Comments)
- April 10, 1996 (Response to NRC Comments)
- May 3, 1996 (Response to NRC Comments)
- June 18, 1996 (Unit 1 Water Quality Information)
- August 15, 1996 (Response to NRC Comments)
- August 16, 1996 (Response to NRC Comments)
- August 21, 1996 (page changes)
- August 30, 1996 (Response to NRC Comments)
- September 5, 1996 (Surface Water Drainage Analysis at Churchrock)
- September 6, 1996 (page changes)
- September 13, 1996 (Response to NRC Comments)
- September 27, 1996 (Response to NRC Comments)
- September 30, 1996 (Crownpoint Uranium Project COP, Rev. 0.0)
- October 15, 1996 (Response to NRC Comments)
- October 18, 1996 (Restoration Standards Commitment)
- October 20, 1996 (Response to NRC Comments)
.- October 29, 1996 (Response to NAC Comments)
-. November 18, 1996 (Response to NRC Comments)
- November 26, 1996 (Response to NRC Comments)
- December 20, 1996 (NRC Proposed Requirements and Recommendations)

December 26, 1996 (HRI Acceptance Letter to NRC Proposed Requirements and
Recommendations)

- April 1, 1997 (NRC Proposed Requirements)
- April 25, 1997 (HRI Acceptance Letter to NRC Proposed Requirements)
- May 15, 1997 (Crownpoint Uranium Project COP, Rev 1.0)
- June 16, 1997 (Churchrock Design Specifications for Surface Water Diversion Channel)
- July 9, 1997 (HRI Electric Power Supply Commitment)
- August 18, 1997 (Response to NRC Comments)
- October 24, 1997 (HRI Commitment on Groundwater Baseline Sampling)
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URANIUM RESOURCES, INC.

ANNUAL REPORT ON FORM 10-K
FOR THE FISCAL YEAR ENDED DECEMBER 31, 1996

PART I

The "Company" or "Registrant" is used in this report to refer to
Uranium Resources, Inc. and its consolidated subsidiaries. Items 1 and 2
contain "forward-looking statements" and are made pursuant to the "safe harbor"
provisions of the Private Securities Litigation Reform Act of 1995. These
statements include, without limitation, statements relating to management's
expectations regarding the Company's reserve base, timing of receipt of mining
permits, production capacity of mining operations planned for properties in
South Texas and New Mexico and planned dates for commencement of production at
such properties, business strategies and other plans and objectives of the
Company's management for future operations and activities and other such
matters. The words "believes, I "plans," "intends," "strategy, 0 "projects,"
"targets," or "anticipates" and similar expressions identify forward-looking
statements. The Company does not undertake to update, revise or correct any of
the forward-looking information. Readers are cautioned that such forward-
looking statements should be read in conjunction with the Company's disclosures
under the heading: "Cautionary Statement for the Purposes of the 'Safe Harbor'
Provisions of the Private Securities Litigation Reform Act of 1995" beginning
on page 21.

Certain terms used in this Form 10-K are defined in the "Glossary of
Certain Terms" appearing at the end of Part I hereto. As used herein, "Western
World" is a uranium industry term referring to the countries from which
statistics are available for the purpose of compilation of data relating to the
industry, and generally refers to those countries outside the Republics of the
Commonwealth of Independent States (the "CIS"), Eastern Europe and the Peoples
Republic of China.

ITEM 1. BUSINESS.

THE COMPANY

GENERAL

Uranium Resources, Inc., a Delaware corporation (the "Company"), was
formed in 1977 to acquire, explore and develop properties for the mining of
uranium in the United States using the in situ leach ("ISL') mining process.
The Company is recognized as a leader in the field of ISL mining.

In the ISL process, groundwater fortified with oxidizing agents is
pumped into the ore body causing the uranium contained in the ore to dissolve.
The resulting solution is pumped to the surface where it is further processed
to a dried form of uranium which is shipped to conversion facilities for sale
to the Company's customers. The ISL process is generally a more cost effective
and environmentally benign mining method than conventional mining techniques.

From March 1988 until September 1990 the Company produced a total of
approximately 1.5 million pounds of uranium from its Kingsville Dome property
in South Texas, and from October 1990 through March 1992 it produced a total of
approximately 1.1 million pounds of uranium from its Rosita property also
located in South Texas. The. Kingsville Dome property was shut-in in September
1990 and the Rosita property in March 1992 due to the decline in the uranium
spot market price to below the Company's production costs.

Generally, the Company sells uranium to electric utilities under
long-term contracts that provide for minimum prices which escalate with
inflation. See "-Marketing Strategy/Uranium Sales Contracts." From 1988 through
March 1992 the Company's production of uranium from the Kingsville Dome and
Rosita facilities provided a portion of the uranium inventory required for such
sales while these sites were producing. The Company has also purchased a
significant amount of uranium through a combination of

1



<PAGE> 5

long-term and spot contracts to satisfy its obligatibns under such contracts.
From 1993 through June 1995 such uranium purchases comprised the major source
for the Company's uranium deliveries.

In anticipation of the firming and increase in the spot price of
uranium, in mid 1994 the Company began plans for the resumption of production
at its Rosita and Kingsville Dome properties. The spot price of uranium
increased from $9.25 per pound as of July 31, 1994, to $11.80 per pound as of
May 31, 1995. In June 1995 production was recommenced at the Rosita property
and preproduction activities were begun at the Kingsville Dome property with
production established in March 1996. Since the re-establishment of production
and through December 1996 the Company has produced approximately 1.1 million
pounds from Rosita and 860,000 pounds from Kingsville Dome at average
production costs of $10.86 and $12.31 per pound, respectively.

These production and cost levels establish the Company as the largest
and one of the lowest cost producers of uranium concentrates in the United
States. It is the only publicly-owned uranium production company in the United
States whose activities exclusively involve the commercial ISL production of
uranium.

As of February 28, 1997, the Company had 156 employees, including its
professional staff consisting of ten geologists, six engineers, one chemist,
two landmen and two certified public accountants. To support its production,
exploration and permitting activities, the Company maintains regional offices
in Corpus Christi, Texas and in Albuquerque, New Mexico, and field offices at
the Kingsville Dome site, the Rosita site and in Crownpoint, New Mexico.

BUSINESS STRATEGY

During 1995, the Company developed and began the implementation of a
multi-phase strategy to exploit its existing production base and technical
expertise and to identify, acquire, permit and develop additional ISL amenable
uranium properties that will allow the Company to be a significant uranium
producer in the Western World. The Company is implementing its strategy through
(i) resuming production at its existing production sites; (ii) making capital
expenditures for property exploration, acquisition and development; (iii)
permitting additional development sites, which are targeted to commence
production during 1998; and (iv) reviewing opportunities to sell uranium
outside the United States.

After ceasing uranium production in the early 1990s because of
depressed market prices, the Company resumed production at Rosita and
Kingsville Dome in June 1995 and March 1996, respectively. During the period
the Company was not producing uranium, it was able to purchase uranium to
fulfill its existing contracts at a price lower than its cost of production.
For the year ended December 31, 1996, the Company produced approximately 1.4
million pounds of uranium at an average cost of $12.12 per pound. This
production enabled the Company to take advantage of the significant imbalance
between the annual level of uranium production and consumption in the Western
World and the rise in the spot market price for uranium which at $13.65 per
pound as of February 28, 1997 was up approximately 42% over the spot price of
$9.65 per pound as of January 31, 1995. The Company estimates that for 1996,
its uranium production was approximately 20% of the total U.S. production and
approximately 2% of the total Western World production.

In June 1996, the Company acquired for $4 million (of which $1 million
is recoverable against one-half of future royalties) a mineral lease on the
Alta Mesa properties located in South Texas which are estimated by the Company
to contain 6.2 million pounds of in-place proven and probable uranium reserves
(estimated 4.0 million pounds recoverable).

In November 1996 the Company entered into a letter of intent with
Santa Fe Pacific Gold Corporation ("Santa Fe") pursuant to which the Company
would acquire for exploration and development potential certain uranium mineral
interests covering approximately 500,000 acres in northwestern New Mexico in
exchange for 1.2 million shares of the Company's Conmmon Stock and a commitment
to expend certain amounts on exploration. Approximately one-third of this
acreage comprises uranium mineral rights
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and the remaining acreage comprises exploration rights with rights to purchase
and develop any uranium mineral interests found. Inclbded in the purchase is an
existing royalty obligation from the Company to Santa Fe on certain properties
currently under lease from Santa Fe. This transaction was completed in March
1997.

The Company has two development projects in South Texas, Vasquez and
Alta Mesa, both targeted to commence production in 1998. The Company also has
three development projects in two districts in New Mexico, the Churchrock
district and the Crownpoint district. Churchrock is targeted to commence
production in 1998. Permitting is in process at all such projects. Commencement
of production at these properties is subject to timely permitting and the
availability of capital.

When Alta Mesa, Vasquez and Churchrock reach full production, the
Company expects that, based on planned production rates, its total annual
production capacity from these operations plus Kingsville Dome will approximate
4.0 million pounds.

MARKETING STRATEGY/URANIUM SALES CONTRACTS

The Company is aggressively developing a portfolio of sales contracts
in support of its production expansion goals. Long-term contracts are a primary
focus of the Company. Spot sales will be utilized to manage inventories and
optimize revenues. The Company intends to use matched sales in amounts equal to
its available quotas through 2003 to maximize profitability. All contracts
together will result in a portfolio that is targeted to provide upside market
price participation while limiting down-side price risk.

As of December 31, 1996, based on prices escalated in accordance with
the contract terms through that date, the Company had long-term contracts for
approximately $73,359,000 of future sales for deliveries through 2002, as
compared with contracts for approximately $37,824,000 as of December 31, 1995,
based on prices escalated in accordance with contract terms through that date,
in each case excluding the revenue related to the sale of Russian uranium under
the matched sale program. The Company has contracts that have a market-related
price, with a price ceiling and price floor subject to escalation for between
80%-100% of future inflation. The Company also has contracts with fixed prices
which are also subject to escalation for between 80%-100% of future inflation.
One other contract is based upon 99% of market price without a floor or a
ceiling.

The following table provides information concerning the Company's
long-term sales contracts from January 1, 1997 through 2002 (excluding the
delivery of Russian uranium) with prices escalated through December 31, 1996 and
using the December 31, 1996 spot price of uranium for the market price related
contracts:

Total 1997 1998 1999 2000 2001 2002

Number of customers 7 7 4 3 2 1 Total long-term
contracted deliveries 1,423 1,395 704 584 484 150 4,740
(thousands of

pounds)
Total sales (thousands) $22,116 $22,198 $10,819 $ 8,783 $ 7,222 $2,221 $73,359
Average minimum sales

price per pound $ 15.54 $ 15.92 $ 15.36 $ 15.03 $ 14.91 $14.81 $15.47

For deliveries in periods subsequent to 1997, certain buyers have the
option to adjust deliveries between 10% to 20%. In general, except for the
options of the buyers to decrease deliveries by a specified percentage, and
except for force majeure events, the buyers either must take delivery and pay
for the entire amount contracted for or, if delivery is refused on any portion
of the contract, pay to the Company the difference between the minimum contract
price and the amount received by the Company upon ,the sale of the uranium to a
third party. Certain of the contracts also provide the buyer with options to
renew beyond the periods reflected in the table.
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Should any of the Company's customers be unable to perform its
obligations to purchase and pay for the uranium because of 'orce majeure or
otherwise, this could have a material adverse effect on the Company's results
of operations if the Company would not be able to sell such material under
another long-term contract or in a spot market sale.

A -significant portion of the Company's contracted sales of uranium
from January 1, 1997 through December 31, 2002 are represented by eight
long-term contracts with seven different customers, five of which represented
20%, 16%, 15%, 12% and 11% of sales for the year ended December 31, 1996 and
four of which represented 23%, 14%, 10% and 10% of sales for the year ended
December 31, 1995.

As of December 31, 1996, the Company had two outstanding long-term
purchase contracts for Russian origin uranium totaling 270,000 pounds with
deliveries from 1997 through 1998. These contracts have a price escalation
factor related to future inflation.

RESERVES

The following table sets forth the Company's total in-place proven and
probable uranium reserves as of December 31, 1996. The reserves are based on an
estimated 65%.recovery factor, certain cut-off grades and a price of $16 per
pound.

In-Place Reserves
as of Recoverable

December 31, 1996 Reserves as of
Producing (P) - ------ December 31,

Properties Development (D)Proven Probable 1996

- (Amounts in thousands of pounds of U308)

Texas
Kingsville Dome P 709 3,001 2,412
Rosita P 1,761 -- 1,144
Vasquez D 2,248 1,439 2,397
Alta Mesa D 4,346 1,863 4,036

New Mexico
Churchrock

Section 8 D 6,529 -- 4,244
Section 17 D 3,451 4,992 5,488
Mancos D 4,164 -- 2,707

Crownpoint D 30,758 8,201 25,323

TOTALS 53,966 19,496 47,751

The foregoing table does not include approximately 14.7 million pounds
of proved and probable in-place reserves (estimated 9.6 million pounds
recoverable) related to the Santa Fe transaction and 27.0 million pounds of
proved and probable in-place reserves (estimated 17.6 million pounds
recoverable) contained on acreage adjoining the Crownpoint property for which
the Company executed leases with the landowners in 1992. These leases are
subject to approval by the U.S. Bureau of Indian Affairs (the "BIA'), with such
approval expected in 1997 as a result of the Company's receipt of the Final
Environmental Impact Statement (the "FEIS") in March 1997. See Item 2.
Properties - New Mexico Development Properties - Crownpoint District.

THE ISL MINING PROCESS

The ISL mining process, a form of solution mining, differs
dramatically from conventional mining techniques. The ISL technique avoids the
movement and milling of significant quantities of rock and ore as well as mill
tailings waste associated with more traditional mining methods and generally
results in a more cost-effective and more environmentally-benign extraction
operation in comparison to conventional uranium mining. Historically, the
majority of U.S. uranium production resulted from either open pit surface mines
or underground shaft operations. These conventional mining methods are, in many

4



<PAGE> 8

cases, capital and labor intensive and are not cost competitive with the majority of
non-U.S. conventional producers. To the Company's knowledge, there are no
conventional U.S. producers today.

The ISL process was first tested for the production of uranium in the
mid-1960's and was first applied to a commercial-scale project in 1975 in South
Texas. The ISL process had become well established in the South Texas uranium
district by the late 1970's, where it was employed in connection with
approximately twenty commercial projects, including two operated by the
Company.

In the ISL process, groundwater fortified with oxygen and other
solubilizing agents is pumped into a permeable ore body causing the uranium
contained in the ore to dissolve. The resulting solution is pumped to the
surface where the uranium is removed from the solution and processed to a dried
form of uranium which is shipped to conversion facilities for sale to the
Company's customers.

An ISL project involves several major components:

ORE BODY EVALUATION

Ore bodies which are currently being mined by the ISL process are
associated with groundwater saturated permeable sandstone formations located
between 100 and 2,000 feet below the surface. The uranium ore is deposited in a
roll front configuration where the groundwater passing through the sandstone
passes from a natural environment which is oxidizing to a naturally occurring
reducing environment. This change causes the dissolved uranium In the
groundwater to become insoluble, and it then attaches to the grains of the
sandstone. Some important factors in evaluating an ore body for the ISL process
are permeability, the thickness of.the ore zone, depth, size, grade of ore,
shape of the ore body, nature of uranium mineralization, host rock mineralogy,
and the hydrology. These factors are important in determining the design of the
wellfield, the type and flow of the leaching solution, and the nature of the
surface ISL facilities.

WELLFIELD DESIGN

The wellfield is the mechanism by which the leaching solution, or
lixiviant, is circulated through the ore body. The wellfield consists of a
series of injection, production (extraction) and monitoring wells drilled in
specified patterns. These patterns will vary primarily with the configuration
of the ore and the hydrologic characteristics of each deposit. Determining the
wellfield pattern is crucial to minimizing costs and maximizing efficiencies of
production. Injection and production wells vary in diameter from four to six
inches. Generally, these wells are drilled down to the bottom of the ore zone
(through which the lixiviant must be circulated to achieve production).
Injection and production wells are cased with polyvinyl chloride ('PVC') or
fiberglass casings which are cemented in place from the bottom of the ore zone
to the surface. The wells are then completed into the ore zone.

LIXIVIANT CHEMISTRY

The lixiviant, consisting of native groundwater fortified with-an
oxidant and an'anionic complexing agent, is introduced via the injection wells
to the ore bearing aquifer. The oxidant (gaseous oxygen) changes the uranium
valence state making the uranium soluble in the lixiviant. The lixiviant
(sodium bicarbonate) complexes the original uranium to a soluble ion, uranyl
dicarbonate, which dissolves the uranium. The dissolved uranium then flows to
the surface with the lixiviant fluid which is circulated through the ore body
until economic recovery is achieved.

URANIUM RECOVERY PROCESS

The uranium recovery process consists of a lixiviant circuit, an
elution/precipitation circuit and a drying and packaging process. The lixiviant
circuit flows from the ore body, where the uranium is dissolved. The lixiviant
stream is then circulated to an ion exchange column on the surface where
uranium is extracted from the lixiviant by absorption onto the resin beads of
the ion exchange columns. The lixiviant is then refortified and reinjected into
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the ore body. When the ion exchange column's resin beads are loaded with
uranium, the column is removed and placed into the elution circuit where the
uranium is flushed with a salt water solution which precipitates the uranium from the
beads. This leaves the uranium in a slurry, which is then dried and packaged
for shipment as uranium powder.

WELLFIELD RESTORATION

At the conclusion of mining, the mine site is decommissioned and
decontaminated and the wellfield is restored and reclaimed. Wellfield
restoration involves returning the aquifer to a condition consistent with its
pre-mining use and removing evidences of surface disturbance. The restoration
of the wellfield can be accomplished by flushing the ore zone for a time with
native ground water and/or using reverse osmosis to remove ions, minerals and
salts to provide clean water for reinjection to flush the ore zone.
Decommissioning and decontamination entail decontamination, dismantling and
removal for disposal or reuse of the structures, equipment and materials used
at the site during the mining and restoration activities.

ENVIRONMENTAL CONSIDERATIONS AND PERMITTING; WATER RIGHTS

The production of uranium is subject to extensive regulations,
including federal and state (and potentially tribal) environmental regulations,
that have a material effect on the economics of the Company's operations and
the timing of project development. The Company's primary regulatory costs have
been related to obtaining and complying with the regulatory licenses and
permits that must be obtained from federal and state agencies prior to the
commencement of uranium mining activities.

Environmental considerations include the prevention of groundwater
contamination (through proper design and operation of the wellfield and
monitoring wells to prevent the vertical or horizontal escape of leaching
solution from the mining area)' and the treatment and disposal of liquid and/or
solid discrete surface waste or by-product materials (so-called "lle. (2) by-
product material" under federal law) . The majority of by-product material that
is generated is liquid and generally is disposed of through underground
injection wells, by a combination of reverse osmosis, brine concentration and
evaporation or, after treatment, by surface deposition or discharge. Any such
disposal must be approved by the governing authority having jurisdiction over
that aspect of the Company's activities. Once mining is completed, the Company
is required to reclaim the surface areas and restore underground water quality
to the level of quality mandated by applicable regulations or license
requirements. A small amount of solid discrete surface waste materials
generated by the ISL process is disposed of by delivery to a licensed by-
product material disposal site or to a licensed conventional uranium mill
tailings pile. While such sites may not be readily available in the future, the
Company believes that any increase in the cost of such disposal will continue
to be insignificant relative to total costs of production and will not be a
material portion of restoration/reclamation costs.

In both Texas and New Mexico there are two primary regulatory
authorizations required prior to operations: a radioactive material license and
underground injection control ("UIC") permits which relate both to the
injection of water for production purposes and to the disposal of by-product
material through underground injection wells. Uranium mining is subject to
regulation by the U.S. Nuclear Regulatory Commission ("NRC") under the federal
Atomic Energy Act ("AEA*); however, the AEA also allows for states with
regulatory programs deemed satisfactory by the NRC to take primary
responsibility for licensing and regulating certain activities, such as uranium
recovery operations. When a state seeks this responsibility, it enters into an
agreement with the NRC whereby the NRC agrees to recede from the exercise of
most of its counterpart jurisdiction, leaving the matters to be administered by
the state. Texas has entered into such an agreement; however, New Mexico is not
a party to such an agreement.

The federal Safe Drinking Water Act ("SDWA") creates a nationwide
regulatory program protecting groundwater which is administered by the U.S.
Environmental Protection Agency ("EPA"). To avoid the burden of dual federal
and state (or Indian tribal) regulation, the SDWA allows for the permits issued
by the UIC regulatory programs of states and Indian tribes determined eligible
for treatment as states to suffice in place of a UIC permit required under the
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SDWA. A state whose UIC program has been determined sufficient for this purpose

is said to have been granted "primary enforcement responsibility" or "primacy,"

and a UIC permit from a state with primacy suffices in lieu of an EPA-issued

permit, provided the EPA grants, upon request by the permitting state, an "aquifer

exemption" or "temporary aquifer designation" modifying the permitting state's UIC
program to recognize the temporary placement of mining fluids into the intended mining

zone within the horizontal confines of the proposed mining area. Although the

EPA's consent to aquifer exemptions or temporary aquifer designations for

certain mineral deposits is often issued almost automatically, the EPA may

delay or decline to process the state's application if the EPA questions the

state-s jurisdiction over the mine site. Both Texas and New Mexico have been

granted "primacy" for their UIC programs, and the Navajo Nation has been

determined eligible for treatment as a state but is not due to submit its

program for EPA approval for several years. Until such time as the Navajo
Nation has been granted "primacy," ISL uranium mining activities within Navajo

Nation jurisdiction will require a UIC permit from the EPA. Despite some

procedural differences, the substantive requirements of the Texas, New Mexico
and EPA UIC programs are very similar.

In addition to its radioactive materials licenses and UIC permit, the

Company is also required to obtain from appropriate governmental authorities a
number of other permits or exemptions, such as for waste water discharge, land
application of treated waste water, or for air emissions.

The current environmental regulatory program for the ISL industry is
well'established. Many ISL mines have gone full cycle through the permit-

operating-restoration cycle without any significant environmental impact.
However, the public anti-nuclear lobby can make environmental permitting

difficult and permit timing less than predictable.

In Texas, both the radioactive materials license and the UIC permits.
required for ISL uranium mining are granted by the Texas Natural Resource

Conservation Commission ("TNRCC"), with the concurrence of the NRC required for

the licensee's final release from further radioactive materials license

obligations after mining and all required decommissioning, decontamination,
restoration and reclamation have been completed at a site. The TNRCC also
regulates air quality and surface deposition or discharge of treated waste
water associated with the ISL mining process.

In New Mexico, radioactive materials licensing is handled directly by

the NRC, rather than by the State of New Mexico. Furthermore, depending upon
whether a site-located within New Mexico falls under state or Navajo Nation

jurisdiction, the licensure of the UIC aspects of ISL mining may be conducted
by. either the New Mexico Environmental Department (VNMED") or the EPA or

possibly both in case of jurisdictional conflict. The jurisdictional issue when
raised as to any development property, could result in litigation between the
state and the EPA, with the possibility of delays in the issuance of affected

UIC permits.

Water is essential to the ISL process. It is readily available in

South Texas for the Company's operations and obtaining water rights is not
required because water is subject to capture. In New Mexico the use of water

rights is administered through the New Mexico State Engineer subject to Indian
tribal jurisdictional claims as discussed below. Obtaining new water rights,

and the transfer or change in use of existing water rights are carefully and
strictly regulated by the State Engineer. The State Engineer may also grant an

application for a "temporary water right" which will not establish a vested

right but may provide sufficient acre feet per day to fulfill the applicant's
water needs. The State Engineer exercises jurisdiction over underground water

basins with "reasonably ascertainable boundaries." Accordingly, new

appropriations or changes in purpose or place of use or points of diversion of
existing water rights, such as those in the San Juan and Gallup Basins where
the Company's properties are located, must be obtained by permit from the State

Engineer. Applications are required to be published and are subject to hearing

if protested. There are three criteria for decision, that the application: (1)

not impair existing water rights, (2) not be contrary to the conservation of
water within New Mexico, and (3) not be detrimental to the public welfare.

Applications may be approved subject to conditions which govern exercise of the
water rights. Appeals from decisions of the State Engineer are to the district

court of the county in which the work or point of desired appropriation is
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situated and from there to the New Mexico Court of Appeals. Finally,
jurisdiction over water rights may become an issue in New Mexico when an Indian
nation, such as the Navajo Nation, objects to the State En4ineer's authority to
grant or transfer a water right or to award a temporary water right, claiming
tribal jurisdiction over Indian country. This issue could result'in litigation
between the Indian nation and the state which may delay action on water right
applications, and, depending on who prevails as to any particular property,
could result in a requirement to make applications to the appropriate Indian nation
and continuing jurisdiction by the Indian nation over use of the water. All of the
foregoing issues arise to a greater or lesser extent in connection with the
Company's New Mexico properties, as further described below.

There can be no assurance that the regulatory permits or licenses in
Texas or New Mexico, or the applications for water rights in New Mexico,
required for any project of the Company will be approved by the necessary
governing authority in the form contemplated by management, or in any other
form, or within the time periods necessary to commence timely production.
Additionally, regulations and permit requirements are subject to revisions and
changes which may materially affect the Company's operations. Any delay or
failure in obtaining such permits or water rights could materially and
adversely affect the business and operations of the Company.

In addition to the costs and responsibilities associated with
obtaining and maintaining permits, and the regulation of production activities,
the Company is subject to those environmental laws and regulations applicable
to the ownership and operation of real property in general, including but not
limited to the potential responsibility for the activities of prior owners and
operators.

THE URANIUM INDUSTRY

GENERAL

The only significant commercial use for uranium is to fuel nuclear
power plants for the generation of electricity. Nuclear plants generated
approximately 17% of the world's electricity in 1995, up from less than 2% in
1970 and according to the Uranium Institute (*UI"), through the year 2000
nuclear generating capacity is expected to grow at 1% per annum, primarily as a
result of new reactor construction outside the United States and increased
efficiencies of existing reactors.

As of December 31, 1995 there were 363 nuclear reactors operating in
the Western World, 109 of which are in the United States, and another 32 under
construction outside of the United States. Uranium consumption by Western World
commercial reactors increased from about 60 million pounds in 1981 to
approximately 129 million pounds in 1995. Western World consumption is
estimated to reach approximately 135 to 150 million pounds by 2001.

SUPPLY AND DEMAND

1995 and 1996 were transition years in the uranium market place,
signaling the end of a ten year period of significantly depressed product
prices. There is no single event that caused this long-anticipated correction.
It is the result of numerous factors working in concert over a ten-year period
that finally re-established the move toward market equilibrium.

From the early 1970's through 1980, the Western World uranium industry
was characterized by increasing uranium production fueled by overly optimistic
projections of nuclear power growth. From 1970 to 1985, production exceeded
consumption by approximately 500 million pounds. By the end of 1985 enough
inventory had been amassed to fuel Western World reactor needs for over five
years. In response, sales of excess inventory followed and prices plummeted
from highs above $40 per pound in 1979 to below $8 per pound in 1992. As prices
fell, Western World production declined dramatically from a high of 115 million
pounds in 1980 to a low of 57 million pounds by 1994. Since 1985, consumption
of uranium in the Western World has exceeded Western World production by over
400 million pounds. In 1995, consumption of uranium in the Western World was
129 million pounds, nearly double the production of 66 million pounds by
Western World producers. Accordingly, by the end of 1995, excess inventory
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levels in the Western World (inventory in excess of preferred levels) had been
reduced to less than two years of forward reactor requirements, and excess
inventories in the U.S. had been reduced to less than one year of projected
forward requirements.

Countering the drawdown of Western World inventories and contributing
directly to the downturn of market prices was the importation, starting in
1989, of uranium from the Commonwealth of Independent States (the "CIS"), and to
a lesser extent, from Eastern Europe and mainland China. As the result of an anti-
dumping suit in 1991 by the U.S. ("CIS Anti-dumping Suit') against some republics
of the CIS, suspension agreements were signed with six CIS republics (Russia,
Ukraine, Kazakhstan, Uzbekistan, Kyrgzstan and Tajikistan) in October 1992,
which applied price related volume quotas to CIS uranium permitted to be imported into the U.S.

The Russian Suspension Agreement was amended in March 1994 allowing
for up to 43 million pounds of Russian uranium to be imported into the U.S.
over the, 10 years beginning March 1994, but only if it is matched with an equal
volume of new U.S. production. Based on U.S. consumption for the 1994-2003
period (as reported or projected by the Department of Energy), the matched
volumes could account for up to 18% of the supply to the U.S. market during
this period.

In 1995 the Republics of Kazakhstan and Uzbekistan concluded
negotiations to amend their respective suspension agreements. Both amendments
lowered initial prices relating to their respective import quotas allowing
imports to occur. Additionally, the amendments require that uranium mined in
those Republics and enriched in another country for importation in the U.S.
will count against their respective quotas. The Uzbekistan amendment replaces
the price-tied quota system with one based upon U.S. production rates after
October 1997. As U.S. rates increase, additional imports from Uzbekistan are
allowed.

Although these amendments to the suspension agreements may increase
the supply of uranium to the U.S. market, they provide increased predictability
concerning CIS imports into the U.S. Due to declining production levels in the
CIS republics, uranium from these sources has recently been difficult to
obtain. Consequently, the market impact of CIS primary production may be
diminishing.

In January 1994, the U.S. and Russia entered into an agreement (the
."Russian HEU Agreement") to convert highly enriched uranium ("HEU*), derived
from dismantling nuclear weapons, Into low enriched uranium ("LEU") suitable
for use in nuclear power plants. At a projected maximum conversion rate for HEU
and LEU, approximately 24 million pounds of uranium will be available to
Western World markets, meeting up~to 18% of annual requirements by 2001..

In 1996 the U.S. Congress passed legislation in compliance with the
suspension agreements which allows the converted HEU material to be sold in the
U.S. marketplace at an annual rate not to exceed 2 million pounds in 1998,
increasing gradually to 20 million pounds in 2009. At this maximum rate, BEU
material could supply approximately 40% of annual U.S. reactor requirements
projected for 2009. In" addition, an uncertain amount of HEU material is allowed
to be used in the U.S. for the overfeeding of enrichment facilities and as a
source of Russian uranium for matching sales.

Industry analysts expect annual Western World consumption to increase
to between 135 and 150 million pounds by 2001. The Company estimates that
between 30 and 40 million pounds of this demand could be filled by a
combination of government stockpiles (including converted Russian and U.S. HEU
and inventory sold by the Department of Energy) and imports from CIS republics
and former East Bloc countries. To achieve market equilibrium by 2001 primary
production in the Western World will need to supply between 95 and 120 million
pounds on an annual basis subject to some adjustment for any remaining
inventory drawdown and limited uranium reprocessing. Production from existing
facilities in the Western World, however, is projected to decline from current
levels to approximately 57 million pounds by 2001 as reserves are depleted. New
production therefore will have to be brought online to fill a potential annual
gap of between 38 and 63 million pounds. While current price levels may sustain
1995 production levels, the Company believes that higher prices will be needed
to support the required investment in new higher cost production as lower cost
production reserves are depleted.
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The following table shows U.S. production and Western

and consumption for the years presented.
World production

PRODUCTION AND CONSUMPTION OF U(3)O(8) (1)
(Western World Countries)

(Amounts in millions of pounds of U(3)0(8))

Year

1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996 (est.)

Total U.S.
Production

37.5
43.7
38.5
26.9
21.2
14.9
11.3
13.5
13.0
13.1
13.8
8.9
8.0
5.6
3.1
3.4
6.0
7.2

Total U.S.
Consumption

20.5
18.8
24.1
24.3
28.7
27.0
33.7
34.9
33.7
39.9
38.0
44.2
44.8
45.2
44.2
40.4
51.1
45.3

Total Western World
Production

99.7
115.0
114.9
107.8

96.2
101.0

90.7
96.7
92.2
95.5
89.0
73.8
70.0
60.9
57.2
57.8
66.0
72.9

Total Western
World

Consumption

46.6
41.0
59.9
69.8
76.6
78.4
91.1
97.9
93.8

108.2
104.3
114.0
128.4
123.3
130.8
135.7

128.6
134.9-143.1

(1) Source: Industry - various publications of Department of Energy/Energy
Information Administration ("DOE/EIA"), Trade Tech, UxCo and the Uranium
Institute.

URANIUM PRICES

Spot prices reflect the price at which uranium may be purchased for
delivery within one year. Historically, spot prices have been more volatile
than long-term contract prices, increasing from $6.00 per pound in 1973 to
$43.00 per pound in 1978, then declining to a low of $7.25 per pound in October
1991. The spot price per pound as of February 28, 1997 was $13.65.
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All prices beginning in 1993 represent the nonrestricted origin U(3)0(8)
deliveries available to U.S. utilities. Trade Tech began reporting a two-tier
price structure soon after the United States and certain Republics of the CIS
agreed to import restrictions on uranium produced. The foregoing prices reflect
those prices available to U.S. utility consumers.

COMPETITION

The Company, markets uranium to utilities in direct competition with
supplies available from various sources worldwide. The Company competes
primarily on the basis of price. The Company estimates that for 1996 its
uranium production was approximately 20% of the total U.S. production and
approximately 2% of the total Western World production.

According to the UI, in 1995, six companies, Cameco Corporation,
Compagnie Generales des Matieres Nucleaires, Energy Resources of Australia,
Ltd., the RTZ Corporation PLC, Uranerzbergbau-GmbH and WMC Limited, produced
almost 70% of total Western World output. Virtually all of Western World
production was from only eight nations: Canada, Niger, Australia, Namibia,
South Africa, United States, France and Gabon. In 1989 the CIS and mainland
China began to supply significant quantities of uranium annually into Western
World markets.
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ITEM 2. PROPERTIES.

SOUTH TEXAS PRODUCING PROPERTIES

The Company currently has two producing properties which are located
in South Texas, Rosita and Kingsville Dome. The following is a description of
those properties.

KINGSVILLE DOME

The Property. The Kingsville Dome property consists of mineral leases
from private landowners (and a small portion owned in fee) on 3,720 gross
(3,573 net) acres located in central Kleberg County, Texas. The leases provide
for royalties based upon uranium sales. The leases have expiration dates
ranging from February 1998 to 2004. With a few minor exceptions, all the leases
contain shut-in royalty clauses which permit the Company to extend the leases
not held by production by payment of a royalty. The Company was obligated to
pay a production payment, royalty of $1.00 per pound on the first three million
pounds of uranium produced and sold from either Kingsville Dome or Rosita. The
Company has produced in excess of three million pounds of uranium from these
properties and made the final payment of approximately $730,000 on this
obligation in January 1997.

Reserves. As of December 31, 1996, the property contained
approximately 3.7 million pounds of in-place proven and probable uranium
reserves (estimated 2.4 million pounds recoverable).

Production History. Initial production commenced in May 1988. In May
1989, due to the continuing decline in the spot price of uranium, the Company
deferred development of the next wellfield, and the plant was shut-in in
September 1990. Total production from May 1988 through September 1990 was
approximately 15 million pounds.

Wellfield development activities resumed in December 1995, and
production commenced in March 1996. Annualized production levels at Kingsville
Dome are approximately 1 million pounds; and production was approximately
860,000 pounds from recomimencement of productionin March 1996 through December
31, 1996.

Further Development Potential. As part of the Company's ongoing
production activities, it is engaged in significant development and exploration
efforts at Kingsville Dome. Exploration is planned northwest of the current
production area in 1997. The Company anticipates spending approximately $10.1
million in 1997 and $3.4 million in 1998 for plant capital, permitting,
development and land holding costs.

Permitting Status. Radioactive material licensing and UIC permit
hearings for currently producing areas have been completed, and the necessary
permits have been issued. Some minor amendments to the license and permit for
further production within the permit area will be required as development
proceeds. The term of the license and UIC permit is effectively open-ended. The
UIC disposal permit will require renewal in mid-1998, and the Company is in the
process of applying for that renewal.

Restoration and Reclamation. Restoration of groundwater is planned to
commence in early 1997. The Company anticipates spending approximately $750,000
in 1997 and $600,000 in 1998 on such restoration activities.

ROSITA

The Property. The Rosita property consists of mineral leases on 3,377
gross and net acres located in northeastern Duval County, Texas. All the
leases, except minor leases, are held by production. The leases provide for
royalties based upon uranium sales. The Company was obligated to pay a
production I
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payment royalty of $1.00 per pound on the first three million pounds of uranium
produced and sold from either Kingsville Dome or Rosita. The balance due of
approximately $730,000 under this obligation was paid in January 1997. See the
above discussion of Kingsville Dome.

Reserves. As of December 31, 1996, the property contained
approximately 1.8 million pounds of in-place proven and probable uranium
reserves (estimated 1.1 million pounds recoverable).

Production History. The Company began initial production at Rosita in
October 1990. Total production from Rosita for the eighteen months through
March 31, 1992 was approximately 1.1 million pounds. In March 1992, due to
depressed uranium prices, the Company shut-in production.

Wellfield development activities resumed at Rosita in March 1995, and
production recommenced in June 1995. From that date through year-end 1995
approximately 610,000 pounds were produced and production in 1996 totaled
500,000 pounds.

Further Development Potential. The Company estimates that there are
approximately 300,000 pounds of uranium remaining to be produced from existing
operating wellfields at Rosita. In addition, the Company believes that an
additional 840,000 pounds of uranium may be recovered from future wellfields at
Rosita. Preproduction activities for the new wellfields began in January 1997,
with expected production beginning in the first quarter of 1997. The Company
expects its existing reserves at Rosita to be fully depleted by mid-1998. The
Company anticipates spending approximately $2.1 million for development
activities, permitting and land holding costs in 1997 and $238,000 in 1998.

Permitting Status. Radioactive materials licensing and UIC permit
hearings for currently producing areas have been completed, and the necessary
permits have been issued. Some minor amendments for further production within
the permit area will be required as development proceeds. The term of the
license and UIC permit is effectively open-ended. The UIC disposal permit will
require renewal in mid-1997, and the Company has filed its application for such
renewal.

Restoration and-Reclamation. The Company expects to commence initial
groundwater restoration in January 1997 and expects to expend approximately
$300,000 in 1997 and $345,000 in 1998 on such activities.

SOUTH TEXAS DEVELOPMENT PROPERTIES

VASQUEZ

The Property. The property consists of two mineral leases on 842 gross
and net acres located in southwestern Duval County, Texas. One lease expires in
January 1998, subject to extension for permitting delays, and the other lease
expires in February 2000. The leases provide for royalties based on uranium
sales. A potential conflict with respect to the mineral rights has arisen on
the Vasquez property. The Company's lease is with the owner of both the surface
of the land and 50% of the minerals. The Company, believes the minable reserves
on this property are within 200 feet of the surface and are, therefore, under
Texas law owned by the surface estate. As a result of the surface lease alone,
the Company believes it has the right to mine 100% of the minerals under Texas
law. Another party, however, owns 50% of the mineral estate and may challenge
the Company's ownership of 50% of the minerals. The. Company expects to file a
quiet title action to resolve this matter.

Reserves. As of December 31, 1996, the property contained
approximately 3.7 million pounds of in-place proven and probable uranium
reserves (estimated 2.4 million pounds recoverable) .

Development Plan. Production is targeted to commence in 1998. The
Company anticipates spending approximately $1.1 million in 1997 and $5.3
million in 1998 for plant construction, permitting,

13



<PAGE> 17
development and land holding costs. The Company anticipates having to
demonstrate financial surety in connection with these activities of
approximately $3.0 million which it expects to meet by posting a bond
collaterized by cash in an amount equal to 50% of the bond.

Permitting Status. All of the required permit applications have been
completed and submitted to the TNRCC. The TNRCC is currently reviewing the
applications. The Company expects the permits to be in place in 1997.

ALTA MESA

The Property. The Alta Mesa property consists of 4,575 gross and net
acres located in Brooks County, Texas. The Company has a single mineral lease
from the private mineral owner. The lease provides for a royalty based upon
uranium sales and requires payment of minimum royalties if production does not
begin by certain specified times. The Company paid $4 million for the lease of
which $1 million is recoverable against one-half of future royalties. The lease
term ends in December 1999 unless production from the property commences by
that date (subject to extension for permitting delays).

Reserves. As of December 31, 1996, the property contained
approximately 6.2 million pounds of In-place proven and probable reserves
(estimated 4.0 million pounds recoverable).

Development Plan. Construction of the plant and wellfields is
projected to take eight months and is scheduled to begin as the various
licenses are issued by the TNRCC. Construction of the plant and wellfields is
anticipated to begin in the third or fourth quarter of 1997 depending on the
progress in licensing with the TNRCC. The Company anticipates spending
approximately $6.0 million in 1997 and $4.8 million in 1998 for plant
construction, permitting, development and land holding costs. The Company
anticipates having to demonstrate financial surety in connection with these
activities of approximately $3.0 million which it expects to meet by posting a
bond collaterized by cash in an amount equal to 50% of the bond.

Permitting Status. The Company filed license applications in the
fourth quarter of 1996 and anticipates having the final permits in place in
1998.

NEW MEXICO DEVELOPMENT PROPERTIES

GENERAL

The Company has various interests in properties located in the
Churchrock and Crownpoint districts in New Mexico. As to these properties, the
Company holds both patented and unpatented mining claims, mineral leases and
some surface leases from private parties, the Navajo Nation and Navajo
allottees. In addition, the Company signed a letter of intent in November 1996
to acquire from Santa Fe certain uranium mineral interests and exploration
rights for uranium on significant acreage in New Mexico, a small portion of,
which falls within the Churchrock district. This agreement with Santa Fe was

finalized in March 1997.

In keeping with its overall corporate strategy, the Company's
development plan for its New Mexico properties will proceed incrementally,
subject to timely permitting, the availability of water rights and the
availability of capital. The Company plans to develop the Churchrock district
first, with production targeted for 1998, and the Crownpoint district next,
with production targeted for 1999.

REGULATORY FRAMEWORK

NRC License. In New Mexico, uranium production requires a radioactive
materials license issued by the NRC. The Company has applied for one NRC
license covering all properties located in both the
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Churchrock and Crownpoint districts (except the Mancos property) and has
included the properties in both districts (except the Mancos leases) under one

Final Environmental Impact Statement (FEIS) which is a prerequisite for the NRC

license.

The NRC has finalized and completed the publication of the FEIS in the

first quarter of 1997. The FEIS is subject to review and comment by the EPA and
any cooperating agencies and is available to the public. Upon publication, and

in the absence of any litigation concerning the FEIS, the NRC may issue the NRC
license. However, the NRC has published notice of an opportunity for a hearing

on the license which is currently planned for early 1997. Although the NRC may
defer a hearing on licensure until after a license is issued, it is unclear

whether the NRC will do so. There can be no assurance that the license will be

issued or, if issued, that it will allow for the Company's planned operations,

or that, if issued, the license would be issued on a timely basis to permit the

Company to meet its targeted production schedule for the Churchrock district.

UIC Permit. NMED has jurisdiction under the New Mexico Water Quality

Act to regulate UIC activities within the State of New Mexico, and the New

Mexico UIC program has received "primary enforcement responsibility" from the
EPA under the federal SDWA. However, by the terms of regulations issued by the

EPA and the primacy determination made for the State of New Mexico, New

Mexico's UIC primacy does not extend to New Mexico's exercise of UIC regulation

or permitting over facilities located on "Indian lands," a term whose

geographic reach the EPA has defined as coextensive with that. of Indian
country. Because even a permit issued by a state holding UIC primacy cannot

suffice in lieu of a federal UIC permit issued under the SDWA unless the EPA

issued a corresponding aquifer exemption or temporary aquifer designation, the

EPA's opinion that a site lies within Indian country virtually compels a state
UIC applicant to secure an EPA UIC permit for UIC activities to be conducted on

such a site. The EPA has announced it may assert that all of the Company's New
Mexico development properties lie within Indian country and thus require DIC

permits issued by the EPA.

In addition to the EPA's assertions, the Navajo Nation claims
regulatory jurisdiction over all of the Company's New Mexico development

properties. These claims subject the development, of the property to further
uncertainties, including a potential for delays in UIC permittihg until and

unless a Navajo regulatory program is promulgated and accepted by the EPA for a
determination of primacy. Although a Navajo UIC program may adopt unique

application, permitting, and enforcement procedures, it would, nonetheless, be

required to impose virtually the same substantive requirements as the Company

is prepared to satisfy under existing New. Mexico and EPA UIC programs.

This dispute over UIC jurisdiction is currently focused on a portion
of the Churchrock and Crownpoint properties. Despite this current

jurisdictional dispute among the EPA, the State of New Mexico, and the Navajo

Nation, the Company maintains good relations with the state of New Mexico, the

Navajo Nation, and the EPA. However, there can be no assurance that the

jurisdictional dispute will not have a material adverse effect on the Company's

development plans in New Mexico.

Water Rights. For general information on water rights in New Mexico,

see "Business-Environmental Considerations and Permitting; Water Rights."

CHURCHROCK DISTRICT

The Property. The Churchrock properties encompass 2,225 gross and net

acres and include mineral leases, patented mining claims and unpatented mining

claims. The properties are located in McKinley County, New Mexico, and consist

of three parcels, known as Section 8, Section 17 and Mancos. None of these
parcels lies within the area generally recognized as constituting the Navajo

Reservation. The Company owns mineral leases for both Sections 17 and the

Mancos properties. The surface estate on Section 17 is owned by the Navajo
Nation. The Company owns patented and unpatented mining claims on Section 8.
The Company is obligated to pay certain royalties based on uranium sales. The

unpatented claims currently require an annual payment of $100 per claim payable

to the Bureau of Land Management
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to remain in full force and effect and are subject to certain overrides. The
Mancos leases can be held indefinitely by paying certain annual royalties after
the primary term, which expired in 1994. The Section 17 leases expire in 1998.
Production at any time will hold the leases until production ceases.' On March
25, 1997, the Company acquired from Santa Fe, the fee mineral interests In
Section 17 and Mancos thereby extinguishing certain of the royalty obligations
on those properties.

Reserves. As of December 31, 1996, Section 8 contained approximately
6.5 million pounds of in-place proven and probable uranium reserves (estimated
4.2 million pounds recoverable), Section 17 contained approximately 8.4 million
pounds of in-place proven and probable uranium reserves (estimated 5.5 million
pounds recoverable), and the Mancos property contained approximately 4.2
million pounds of in-place proven and probable uranium reserves (estimated 2.7
million pounds recoverable).

Development Plan. The New Mexico properties will be developed in
accordance with the licenses issued by the NRC. It is anticipated that the
first property to be licensed will be Churchrock. Costs related to permitting
activities and land holding costs were $600,000 in 1996. The Company
anticipates spending approximately $12.3 million in 1997 and $7.3 million in
1998 for plant construction, permitting, development and land holding costs.
The Company anticipates having to demonstrate financial surety in connection
with these activities of approximately $10.0 million which it expects to meet
by posting a bond collaterized by cash in an amount equal to 50% of the bond.

Exploration Potential. The measured in-place reserves in Sections 8
and 17 and Mancos encompass only a small portion of the properties owned by the
Company. The Company believes that substantial additional mineralization exists
on these properties. Because of greater depths, this mineralization is
estimated to be recoverable at a higher cost and accordingly require higher
uranium prices to make them economical to produce.

Water Rights. The Company originally acquired mineral leases on
Sections 8 and 17 from United Nuclear Corporation (tUNC') and, in connection
therewith, acquired certain rights to use water from UNC. An application to use
one of these rights has been the subject of extensive administrative
proceedings and litigation with the New Mexico State Engineer and the Navajo
Nation over the nature and extent of UNC's water rights. The State Engineer
determined that the consumptive use and diversion amount UNC originally sought
to transfer for use by the Company were in excess of the rights held by UNC and
denied the application on the grounds that the UNC rights were insufficient to
support the Company's mining operations. The Company has since revised its
water budget to be consistent with the rights of UNC as determined by the State
Engineer. The State Engineer has agreed to hear a revised application for the
transfer of the water rights within 180 days after the application is
submitted. The Company anticipates filing a revised application or applications
for new temporary appropriation of water. A claim by the Navajo Nation to
jurisdiction over these water rights was denied by the State Engineer and the
state district court. These decisions do not. preclude such a claim from being
made in federal court.

Permitting Status. On June 21, 1989 the EPA issued Its aquifer
exemption covering that portion of the Churchrock site known as Section 8, and
on November 1, 1989, NMED issued its permit, covering UIC activities on Section
8. On October 7, 1994, NMED issued an amended permit covering UIC activities on
both Section 8 and Section 17. The permit for Section 17 was contested by the
Navajo Nation which claimed UIC regulatory jurisdiction over the site, based on
the fact that the surface estate is owned by the Navajo Nation. The EPA, acting
as an advocate for the Navajo Nation, has asserted the Navajo Nation's claim
and has refused to amend its previously issued aquifer exemption covering
Section 8 to add the portion of the Churchrock facility on Section 17. The EPA
has subsequently announced it may reconsider its issuance of an aquifer
exemption covering the Section 8 portion of the Churchrock site. The Company
does not plan to pursue permits for Mancos until uranium prices rise.

In June 1996 the Company filed with the NMED two applications to renew
the permit in two distinct parts, one covering the Section 8 portion and the
other the Section 17 portion of Churchrock. This was to assure that the Company
maintained a *clear" UIC authorization on the Section 8 portion of the site.
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The surface estate on Section 8 is not owned by the Navajo Nation or Navajo
allottees. Because the renewal application was timely filed, the permit
covering the Section 8 property has remained continuously in effect pending
final determination on the renewal application by the NMED. The Navajo Nation
has recently asserted jurisdiction over the UIC for Section 8, claiming that
the land lies within a 'dependent Indian community." The EPA has not yet taken
a position on this issue. This situation could potentially delay or obstruct
development of Section 8. The renewal application pertaining to the Section 17
property will be subject to a new administrative review which will ultimately
require EPA to re-examine the jurisdictional status. If the EPA does not find
the site within NMED jurisdiction, the Company believes the state will file
suit for a declaration of UIC jurisdiction over the site. The outcome of this
suit may Ultimately affect UIC jurisdiction on all Indian lands.

CROWNPOINT DISTRICT

The Property. The Crownpoint properties are located in the San Juan
Basin, 22 miles northeast of the Company's Churchrock deposits and 35 miles
northeast of Gallup, New Mexico, adjacent to the town of Crownpoint. The
Properties consist of 1,578 gross and net acres, as follows:

(a) 162 gross and net acres on Section 24. The Company has
100% of the mineral estate on this acreage pursuant to a combination
of a 40% fee interest, a mineral lease on the other 60% of the mineral
estate (expiring in April 1997 unless the parties agree to an
extension) and unpatented mining claims. This acreage is subject to an
obligation of the Company to pay a production payment on the first
50,000 pounds of uranium produced and an override based on uranium
sales;

(b) 959 gross and net acres on Sections 19 and 29 pursuant to
a lgase from private mineral owners (expiring August 2007) which
provides for royalties and an override based on uranium sales; and

(c) 457 gross and net acres of unpatented mining claims in
Sections 9, 24 and 25.

In addition to the foregoing, the Company has 1,440 gross and net
acres of mineral leases (hereinafter referred to as "Unit 1") from Navajo
allottees who are the beneficial owners of the surface and mineral rights. The
leases are subject to approval by the Bureau of Indian Affairs (the "BIA"). The
BIA Area Director is expected to approve the leases after completion of the
FEIS. Although not assured, this approval is expected in the second quarter of
1997. These leases expire 10 years after the approval by the BIA.

Reserves. With respect to all the Crownpoint acreage except Unit 1, as
of December 31, 1996, the property contained approximately 39.0 million pounds
of in-place proven and probable reserves (estimated 25.3 million pounds
recoverable). The Company estimates that Unit I contains approximately 27.0
million pounds of in-place proven and probable reserves (estimated 17.6 million
pounds recoverable). The Unit 1 reserves are not included as part of the
Company's reserve base.

Development Plan. The New Mexico properties will be developed
according to the licenses issued by the NRC. It is anticipated that the first
property to be licensed will be Churchrock followed by Unit 1 and Crownpoint
after 1998. Costs relating to permitting activities and land holding costs were
$710,000 in 1996, and are expected to total $200,000 in 1997 and $200,000 in
1998.

Water Rights. With respect to Crownpoint, the Company has acquired
three applications for appropriations of water which give the Company the first
three "positions in line" on the hearings list for the San Juan Basin. Certain
aspects of all three applications were protested and are subject to hearings.
Water rights relating to Unit 1 involve the issue of the jurisdiction of the
Navajo Nation, and this jurisdictional issue might also be present for other
parts of Crownpoint. The Company plans to proceed with water rights for
Crownpoint at a future date.
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Permitting Status. The application for the NRC license is part of the

overall application for both the Churchrock and Crownpoint districts discussed
above. The Company had previously submitted UIC permit appl'ications for
Sections 19 and 24; however, because of Section 19's proximity to the town of
Crownpoint, the Company withdrew these previous applications. The Company has
recently submitted a revised UIC permit application for Section 24. There can
be no assurance that the UIC permit will be granted. The surface estate on
Section 19 and 29 is owned by the Navajo Nation and may be subject to the same
jurisdictional dispute as for Section 17 in Churchrock.

SANTA FE PROPERTIES

GENERAL

The Company signed a letter of intent in November 1996 to acquire
from Santa Fe certain uranium mineral interests and exploration rights for
uranium in New Mexico. This transaction closed in March.1997 and the major
components of the transaction include the following detail.

The Properties. The properties consist of: (a) 37,000 acres as to
which the Company has acquired a fee interest in the entire mineral estate,
excluding coal ("Category I Properties'); (b) approximately 140,000 acres as to
which the Company has acquired the fee interest in uranium (the "Category II
Properties"); and (c) approximately 346,000 acres as to which the Company has
acquired the exclusive right to explore for uranium (the "Category III
Properties").

The Company is obligated to spend on exploration (or pay to Santa Fe)
$200,000 per year for the ten.year period starting in March 1997 and $400,000
per year for the seven year period starting in March 2007. This expenditure can
be made on any of the Category II or Category III properties.

The license is for 17 years, expiring in March 2014. In the event that
the sale price of uranium shall'exceed $25 per pound for any twelve-month
period URI has committed to spend on exploration (or pay to Santa Fe) during
the following 5 years an aggregate of $5 million; and in the event that the
sale price of uranium shall exceed $30 per pound for any twelve-month period
URI has committed to spend on exploration (or pay to Santa Fe) during the
following 5 years an aggregate of $10 million.

With respect to Category II and Category III properties, at such time
as URI shall apply for a mining permit with respect to any such properties
Santa Fe has the right to put the remaining mineral interests owned by it
(excluding coal) to the Company at a price of $200.per acre for any acreage in
any section which is covered by the mining application. The acreage price shall
be increased by the same percentage as the percentage increase in- the price of
uranium on the date of such application over $15.80 per pound. URI has the
option to purchase at any time the entire mineral estates (excluding coal) on
such properties on the same terms.

Reserves. The Company estimates that the Category I Properties contain
14.7 million pounds of proven in-place uranium reserves (estimated 9.6 million
pounds recoverable).

Development Plan. The planned development strategy is to dove-tail
qualified properties from the Santa Fe lands into the production plans for
Churchrock and Crownpoint.

Exploration Potential. There is significant exploration potential for,
the Santa Fe properties. Numerous ore grade holes drilled on the properties
demonstrates this potential; however, because the depths of the deposits are
not delineated, development costs are uncertain.
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RECLAIMED PROPERTIES

The Company has completed production and groundwater restoration on
its Benavides and Longoria projects in South Texas. The Company is currently
completing the final stages of surface reclamation on these projects which the
Company believes will not involve material expenditures.

On August 28, 1995, Manuel T. Longoria, as owner of the ranch
containing the site of the Company's Longoria mine, brought suit against the
Company in state district court in Duval County, Texas, asserting claims said
to have arisen at various times over the last eighteen years. See "Business-
Legal Proceedings.'

The Company acquired the Section 17 leases in the New Mexico
Churchrock district from United Nuclear Corporation ("UNC"). UNC had conducted
underground mining for uranium on Section 17 and had reclaimed these
properties. In connection with the acquisition, the Company assumed any
liability of UNC for any remaining remediation work that might be required.
NMED has not determined what, if any, additional remediation will be required
under the New Mexico Mining Act. If more remediation work is required, the
Company believes it will not involve material expenditures.

RECLAMATION AND RESTORATION COSTS AND BONDING REQUIREMENTS

Upon completion of production from a wellfield, the Company is
obligated under state and federal law to restore the aquifer to a condition
consistent with its pre-mining use. This involves restoration of the aquifer,
plugging and abandoning the injection and production wells and reclaiming the
surface. With respect to operations at Kingsville Dome and Rosita, as well as
reclamation and restoration of the Benavides and Longoria projects, the TNRCC
requires the Company to provide financial surety to cover the costs of such
restoration and reclamation. The surety bond requirement at December 31, 1996
was approximately $5.6 million. The Company fulfills this requirement through
the issuance of surety bonds from the United States Fidelity and Guaranty
Company (IUSF&G") and has deposited as collateral for such bonds cash of
approximately $2.8 million. The Company is obligated to fund the cash
collateral account with an additional $0.50 for each pound of uranium
production until the account accumulates an additional $1.0 million. The
Company estimates that its future reclamation liabilities with respect to
current operations at December 31, 1996 approximates $4.0 million, which has
been charged to earnings. These financial surety obligations are reviewed and
revised annually by the TNRCC.

The Company anticipates that it will be required to provide financial
surety of approximately $3.0 million as a condition to receipt of the requisite
permits for the mining of each of the Alta Mesa and Vasquez projects. The
Company anticipates that USF&G or other bonding entities will provide the
requisite bond under arrangements similar to those in place for Rosita and
Kingsville Dome.

In New Mexico surety bonding will be required prior to development of
the properties. The Company anticipates that it will be required to provide
financial surety of approximately $10.0 million as a condition to receipt of
the requisite permits for the Churchrock project which it anticipates will be
provided by USF&G, or other bonding entities under arrangements similar to
those in place for Rosita and Kingsville Dome. The amount of the surety bond is
subject to annual review and revision by the NRC and State of New Mexico.

ITEM 3. LEGAL PROCEEDINGS

On August 28, 1995, Manuel T. Longoria, as owner of the ranch
containing the site of the Company's Longoria mine near Bruni in Duval County,
Texas, brought suit against the Company in state district court in Duval
County, Texas asserting claims said to have arisen at various times over the
last 18 years. In the action styled Longoria v. Uranium Resources, Inc., et
al., Longoria claims the Company has leased the site knowing that the proposed
mining would contaminate the site; that the Company had
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knowingly or negligently conducted mining operations in a manner which.
contaminated the Longoria property with toxic and hazardous material which
present a serious health hazard. The suit asks for remediat.ion of the Longoria
property and for unspecified actual and punitive damages.

With regard to the claim for remediation, the Company, upon the
-conclusion of mining at the Longoria site and the nearby sites, began
reclamation in the manner required by its permits and by state and federal
regulations. Such reclamation is nearing completion.

The Company has made provisions for the costs of site reclamation and
does not believe the settlement of this lawsuit will result in damages that are
materially different than the costs already in the financial statements.

On July 12, 1995, the Company filed a lawsuit in the federal district
court in Colorado against Professional Bank, a Colorado chartered bank
.("ProBank) . The Company believes that ProBank is owned or controlled by Oren
L. Benton, the former Chairman of the Company's Board of Directors. In the
action styled Uranium Resources, Inc. v. Professional Bank, the Company alleges
that ProBank transferred $1,080,000, without the Company's authorization, from
the Company's account at ProBank to the accounts maintained at ProBank of
various entities and an individual affiliated with Mr. Benton. The Company has
recovered $300,000 of the total and is seeking to recover the balance from
ProBank.

During 1994, the Company encountered liquidity problems that resulted
in the Company entering into certain transactions with companies controlled by
Mr. Benton (the "Benton Companies"). On February 23, 1995, Benton and various
of the Benton Companies filed for protection under Chapter 11 of the Federal
Bankruptcy Code (the "Benton Bankruptcy"). In connection with the Benton
Bankruptcy, the bankrupt estates have advised the Company that they are
reviewing certain transactions entered into by the Company with the Benton
Companies. Such a review could potentially result in claims against the Company
that could have a material adverse effect on the Company. The Company and the
bankrupt estates have entered into a tolling agreement with respect to the
possible assertion of such claims. The Company is unable to assess whether any
such claim will be asserted, and if asserted, what adverse consequences, if
any, might result from such assertion. No claims have been asserted to date.
The Company has asserted claims against Benton and the Benton Companies in the
bankruptcy proceedings.

The Company is subject to periodic inspection by certain regulatory
agencies for the purpose of determining compliance by the Company with the
conditions of its licenses. In the ordinary course of business, minor
violations may occur, however, these are not expected to cause material
expenditures.

ITEM 4. SUBMISSION OF MATTERS TO A VOTE OF SECURITY HOLDERS.

The 1996 Annual Meeting of Stockholders was held on May 29, 1996, in
Corpus Christi, Texas. Shares representing 6,316,306 votes (72.1% of total
outstanding) were present in person or by proxy.

At the meeting, the Stockholders of the Company elected Leland 0.
Erdahl, Paul K. Willmott, George R. Ireland and James B. Tompkins to the Board
of Directors for a one-year term. In addition, the Company's Stockholders
approved the amendment to the Company's restated Certificate of Incorporation
to increase the authorized shares of common stock from 12,500,000 shares to
25,000,000 shares and ratified Arthur Andersen LLP as independent accountants
for the Company for 1996. The proposal to increase the authorized shares of the
Company was approved by a vote of 6,221,019 shares in favor, 86,077 opposed and
9,300 abstaining. The ratification of Arthur Andersen LLP as independent
accountants was approved by a vote of 6,310,161 shares in favor, 2,645 opposed
and 3,500 abstaining.
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CAUTIONARY STATEMENT FOR THE PURPOSES OF THE "SAFE HARBOR" •
PROVISIONS OF THE PRIVATE SECURITIES LITIGATION REFORM ACT OF 1995

The Company is including the following cautionary statement to take
advantage of the "safe harbor* provisions of the Private Securities Litigation
Reform Act of 1995 for any forward-looking statement made by, or on behalf of,
the Company. The factors identified in this cautionary statement are important
factors (but not necessarily all of the important factors) that could cause
actual results to differ materially from those expressed in any forward-looking
statement made by, or'on behalf of, the Company. Where any such forward-
looking statement includes a statement of the assumptions or bases underlying
such forward-looking statement, the Company cautions that, while it believes
such assumptions or bases to be reasonable and makes them in good faith,
assumed facts or bases almost always vary from actual results, and the
differences between assumed facts or bases and actual results can be material,
depending upon the circumstances. Where, in any forward-looking statement, the
Company, or its management, expresses an expectation or belief as to the future
results, such expectation or belief is expressed in good faith and believed to
have a reasonable basis, but there can be no assurance that the statement of
expectation or belief will result, or be achieved or accomplished. Taking into
account the foregoing, the following are identified as important risk factors
that could cause actual results to differ materially, from those expressed in
any forward-looking statement made by, or on behalf of, the Company:

CONTINUING SIGNIFICANT CAPITAL REQUIREMENTS

An ISL mining operation requires a substantial amount of capital prior
to the commencement of, and in connection with, production of uranium,
including costs related to acquiring the rights to mine, uranium, securing
regulatory permits and licenses, exploration and definitional drilling to
determine the underground configuration:of the ore body, designing and
constructing the uranium processing plant, drilling and developing in order to
establish the infrastructure for the production wells for each wellfield and
complying with financial surety requirements established by various regulatory
agencies regarding the future restoration and reclamation activities for each
property. .

The Company expects to fund some of its 1997 capital requirements from
cash flow from operations and the proceeds of the equity placement in December
1996. However, the majority of the capital requirements for new development
projects in 1997 and 1998 will require additional sources of capital. There can
be no assurance that the Company will raise sufficient capital to fund these
capital requirements.

POTENTIAL ADVERSE EFFECT OF FEDERAL AND STATE REGULATIONS

The development and production of uranium is subject to extensive
governmental regualtions that materially affect the economics of the Company's
operations and the timing of project development. To produce uranium, the
Company must secure and maintain multiple permits, obtain adequate water rights
and comply with extensive federal, state and potential tribal regulations for
environmental protection, including regulations relating to air and water
quality, the prevention of groundwater contamination, the reclamation and
restoration of wellfield aquifers and the treatment, transportation and

.disposal of liquid and/or byproduct material and solid wastes generated by the
Company's uranium mining and processing activities. To date, the Company's
operations have not been materialy and adversely affected by the inability to
obtain or maintain required permits or water rights, or by any groundwater
contamination or the disposal of waste or byproduct material. However, should
the Company be unable to obtain or maintain permits or water rights for
development of its properties or otherwise fail to adequately handle future
environmental issues, the Company's operations could be materially and
adversely affected by expenditures or delays in the Company's ability to
initiate or continue production at its properties.

21



<PAGE> 25

The Company must obtain all necessary permits from the appropriate
governmental agency before it can commence production at ary of its development
properties. The Company's future production is highly dependent on its ability
to bring these development properties into production. Applications for
permitting of certain of these properties have been filed. There can be no
assurances that all the necessary permits will be obtained or that such permits
will be obtained in a timely manner. Any significant delays in obtaining the
necessary permits could have a material adverse effect upon the Company and its
developmental plans for these properties.

The Company has expended significant resources, both financial and

managerial, to comply with environmental protection laws, regulations and
permitting requirements and anticipates that it will be required to continue to
do so in the future. Although the Company believes its producing properties
comply in all material respects will all relevant permits, licenses and
regulations pertaining to worker health and safety as well as those pertaining
to the environment, the historical trend toward stricter environmental
regulation may continue.. The uranium industry is subject to not only the worker
health and safety and environmental risks associated with all mining
businesses, but also to additional risks uniquely associated with uranium
mining and processing. The possibility of more stringent regulations exists in
the areas of worker health and safety, the disposal of wastes and byproduct
material, the decommissioning, decontamination and reclamation of mining,
milling, refining and conversion sites, and other environmental matters, each
of which could have a material adverse effect on the costs or the viability of
a particular project.

The Company is required to provide financial surety to state
environmental agencies for plugging wells, groundwater restoration and site
decommissioning, decontamination and reclamation. The Company estimates that
its current restoration, decommissioning, decontamination and reclamation costs
are approximately $3.7 million, which amount the Company has accrued as a
liability on its financial statements. The Company satisfied its financial
surety requirements imposed by environmental regulators with surety bonds
totalling approximately $5.6 million at December 31, 1996, one-half of which is
collateralized by the Company with cash. The Company anticipates that its
future financial surety requirements will increase significantly as production
from the Company's producing sites continues and as future development and
production occurs at additional sites in Texas and New Mexico. The amount of
the financial surety for each producing property is subject to annual review
and revision by regulators. There can be no assurance that the Company will
have sufficient capital to meet these future finacial surety obligations.

RESERVE ESTIMATES

Reserve. estimates are necessarily imprecise and depend to some extent
on statistical inferences drawn from limited drilling, which may prove
unreliable; and there can be no assurance that the indicated level of
recoveries will be realized. Should the Company encounter mineralization or
formations at any of its mines or projects different from those predicted by
drilling, sampling and similar examinations, uranium reserve estimates may have
to be adjusted and mining plans may have to be altered in a way that could
adversely affect the Company's operations. Moreover, short-term operating
factors relating to the uranium reserves, such as the need for sequential
development of ore bodies and the processing of new or different uranium
grades, may adversely affect the Company's profitability in any particular
accounting period.

NEED TO REPLACE RESERVES

The Company's producing uranium mines are, in general, characterized
by a series of individual wellfields that produce at differing declining
production rates. Each wellfield's production decline rate depends on ore
reserve characteristics, and, in the case of the Company, varies from a steep
decline rate of six months, to a relatively slow production decine rate of
eighteen months. The Company's future uranium reserves and production, and
therefore cash flow and income, are highly dependent upon the Company's level
of success in exploiting its current reserves and acquiring or developing
additional reserves. Reserves
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at the Company's currently producing sites are expected to be depleted in 1999,
although there is the potential for developing additional wellfields at
Kingsville Dome. There can be no assurance that the Company's development
properties will be placed into production or that the Company will be able to
continue to find and develop or acquire reserves.

COMPETITION

There is global competition in the uranium industry for mineral
properties, capital, customers and the employment and retention or qualified
personnel. In the production and marketing of uranium concentrates there are
approximately 15 major uranium-producing entities, some of which are government
controlled and some of which are significantly larger and better capitalized
than the Company.

The Company competes with larger producers in Canada, Australia and
Africa, as well as with other U.S. ISL producers of uranium and other producers
that recover uranium as a by-product of other mineral recovery processes. The
Company also expects to compete with uranium recovered from the de-enrichment
of highly enriched uranium obtained from the dismantlement of U.S. and Russian
nuclear weapons and sold in the market by the United States Enrichment
Corporation and/or the United States Department of Energy, as well as from
imports to the United States of uranium from the CIS. The amount of uranium
produced by competitors or imported into the United States may have a material
impact on uranium prices.

URANIUM PRICE VOLATILITY

The Company's earnings are dependent on the price of uranium, which is
determined primarily by global supply and demand and by the relationship of
that pricesto the Company's costs of production. Historically, uranium prices
have been subject to fluctuation, and the price of uranium has been and will
continueto be affected by numerous factors beyond the Company's control,
including the demand for nuclear power, political and economic conditions, and
governmental legislation in uranium producinng and consuming countries and
production levels and costs of production of other producing companies. Certain
of the Company's current long and medium-term contracts have pricing mechanisms
related to spot market prices. In recent year's, prior to 1996, imports of
uranium, including imports of uranium from the CIS, have resulted in
significant downward pressure on uranium prices.

The spot market price for uranium has strengthened appreciably since
January 1995. Prices have risen from $9.65 per pound as of January 31, 1995 to
a high of $16.50 per pound as of May 31, 1996. The spot price as of February
28, 1997 was $13.65 per pound. While the current spot prices of uranium have
increased to levels which exceed the Company's cost of uranium production,
there is no assurance that such price level will remain at the current level.

URANIUM CONTRACTS PROFITABILITY

As of December 31, 1996, the Company had contracts for delivery of an
estimated 4.7 million pounds of uranium (exclusive of 270,000 pounds of Russian
uranium sales made pursuant to the matched sales program) to domestic utilities
from January 1, 1997 through 2002. Profitability to the Company on these
deliveries will depend on the cost of producing uranium at the Company's mining
properties, the Company's ability to produce uranium to meet its sales
commitments and the spot market price of uranium.

LIMITED MARKET; DEPENDENCE ON A FEW CUSTOMERS

The Company's primary source of revenue is derived from its sale of
uranium to U.S. nuclear power plants. Uranium's only current commercial use is
as fuel for nuclear power reactors. Accordingly, the Company's present and
potential customers are electric utlities that operate nuclear power plants.
The United States Is the world's largest producer of nuclear-generated
electricity. As of December 1996, there were 109 nuclear units in the U.S.
which generated approximately 22.5% of the country's total electricity
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in 1995. Currently, there are no new nuclear power plants under construction in
the U.S. As of December 31, 1995, there were 363 nuclear power plants in the
Western World, with 32 power plants being constructed in parts of the world
other than the U.S. There can be no assurance that the Company can continue to
compete successfully for such customers.

A significant portion of the Company's contracted sales of uranium
from January 1, 1997 through December 31, 2002 are represented by eight
long-term contracts with seven different customers, five of which represent
20%, 16%, 15%, 12% and 11% of sales for the year ended December 31, 1996 and
four of which represented 23%, 14%, 10% and 10% of sales for the year ended
December 31, 1995. The loss of any of these customers or curtailment of
purchases by such customers could have a material adverse effect on the
Company's financial condition and results of operations.

COMPETITION FROM ALTERNATIVE ENERGY SOURCES AND PUBLIC ACCEPTANCE OF NUCLEAR
ENERGY

Nuclear energy competes with other sources of energy, including oil
and gas, coal and hydro-electricity. These alternative energy sources are to
some extent interchangeable with nuclear energy, particularly over the longer
term. Lower prices of oil, gas, coal and hydro-electricity for an extended
period of time, as well as the possibility of developing in the future other
low cost sources for energy, have made and could continue to make nuclear power
a less attractive fuel source for the generation of electricity, thus resulting
in lower demand for.uranium. Furthermore, the growth of the uranium and. nuclear
power industry beyond or maintenance at its current will depend upon continued
and increased acceptance of nuclear technology as a means of generating
electricity. Because of unique political, technological and environmental
factors that affect the nuclear industry, the industry is subject to public
opinion risks which have and could continue to have an adverse impact on the
demand for nuclear power and increase the regulation of the nuclear power
industry.

POTENTIAL ADVERSE IMPACT OF LOSS OF KEY PERSONNEL

Certain of the Company's employees have significant experience in the
uranium ISL mining industry. The number of individuals with ISL experience Is
small. The continued success of the Company is dependent upon the efforts of
these key individuals, and the loss of any one or more of such persons'
services could have a material adverse effect on the Company's business
operations and prospects. The Company has not entered into employment contracts
with or purchased key man life insurance for any of these individuals.

MINING RISKS AND INSURANCE

The business of uranium mining generally is subject to a number of
risks and hazards, including environmental hazards, industrial accidents,
flooding, interruptions due to weather conditions and other acts of nature.
Such risks could result in damage to or destruction of the Company's wellfield
infrastructure and production facilities, as well as to adjacent properties,
personal injury, environmental damage and processing and production delays,
causing the Company monetary losses and possible legal liability. While the
Company maintains, and intends to continue to maintain, liability, property
damage and other insurance consistent with industry practice, no assurance can
be given that such insurance will continue to be available, be available at
economically acceptable premiums or be adequate to cover any resulting
liability.
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GLOSSARY OF CERTAIN TERMS

claim .... .................

concentrates .........

conversion ..........

cut-off grade .... ..........

gross acres ...... ...........

Indian country . .......

lixiviant ...... ............

net acres . ............. . ..

ore . . . . . . . . . . .. . . .

over feeding .........

A claim is a tract of land, the
right to mine of which is held under
the federal General Mining Law of
1872 and applicable local laws.

A product from a uranium mining and
milling facility, which is commonly
referred to as uranium concentrate
or U(3) 0(8).

A process whereby uranium
concentrates are converted into
forms suitable for use as fuel in
commercial nuclear reactors.

Cut-off grade is determined by the
following formula parameters:
estimates over the relevant period
of mining costs, ore treatment
costs, general and administrative
costs, refining costs, royalty
expenses, process and refining
recovery rates and uranium prices.

Total acres under which the Company
has mineral rights and can mine for
uranium.

A term derived from jurisdictional
determinations in criminal law
enforcement proceedings under 18

U.S.C. Section 1151 and understood
to encompass territory situated
within Indian reservations, land
owned by Indian allottees and land
within a dependent Indian community.

When used in connection with uranium
in situ leach mining, a solution

that is pumped into a permeable
uranium ore body to dissolve uranium
in order that a uranium solution can
be pumped from production wells.

Actual acres under lease which may
differ from gross acres when

fractional mineral interests are not

leased.

Naturally occurring material from
which a mineral or minerals of
economic value can be extracted at a
reasonable profit.

Operating enrichment plants in a

manner that reduces plant operating
costs but increases the amount of
uranium required to produce a given
quantity of enriched uranium.

Reserves for which quantity and
grade and/or quality are computed
from information similar to that

used for proven (measured) reserves,
but the sites for inspection,

probable reserves ...........
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proven reserves .............

reclamation ...... ...........

recoverable reserves .... .

reserve . . . . . . . .. . . .

restoration ...... ...........

sampling, and measurement are
farther apart or are otherwise less
adequately spaced. The degree of
assurance, although lower than that
for proven (measured) reserves, is
high enough to assume continuity
between points of observation.

Reserves for which (a) quantity is
computed from dimensions revealed in
outcrops, trenches, workings or
drill holes; grade and/or quality
are computed from the results of
detailed sampling and (b) the sites
for inspection, sampling and
measurement are spaced so closely
and the geologic character is so
well defined that size, shape, depth
and mineral content of reserves are
well- established.

Reclamation involves the returning
of the surface area of the mining
and wellfield operating areas to a
condition similar to pre-mining.

Reserves that are either proven or
probable, are physically minable,
and can be profitably recovered
under conditions specified at the
time of the appraisal, based on a
positive feasibility study. The
calculation of minable reserves is
adjusted for potential mining
recovery and dilution.

That part of a mineral deposit which
could be economically and legally
extracted or produced at the time of
the reserve determination.

Restoration involves returning an
aquifer to a condition consistent
with its pre-mining use and removing
evidences of surface disturbance.
The restoration of the wellfield can
be accomplished by flushing the ore
zone with native ground water and/or
using reverse osmosis to remove ions
to provide clean water for
reinjection to flush the ore zone.

A resource is a concentration of
naturally occurring minerals in such
a form that economic extraction is
currently or potentialiy feasible.

The configuration of sedimentary
uranium ore bodies as they appear
within the host sand. A term that
depicts an elongate uranium ore mass
that Is "C" shaped.

The price at which uranium may be
purchased for delivery within one
year.

resources ...........

roll front

spot price ..........
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surety obligations ......

tailings .. ... . . . . . .

Trade Tech ..........

uranium or uranium
concentrates ..........

U(3)0(8) . . . . . . . . . . .

waste ...... ...............

A bond, letter of credit, or
financial guarantee posted by a
party in favor of a beneficiary to
ensure the performance of its or
another party's obligations, e.g.,
reclamation bonds, workers'
compensation bond, or guarantees of
debt instruments.

Waste material from a mineral
processing mill after the metals and
minerals of a commercial nature have
been extracted; or that portion of
the ore which remains after the
valuable minerals have been
extracted.

A Denver-based publisher of
information for the nuclear fuel
industry; the successor to the
information services business of
Nuexco.

U(3)O(8), or triuranium octoxide.

Triuranium octoxide equivalent
contained in uranium concentrates,
referred to as uranium concentrate.

Barren rock in a mine, or
mineralized material that is too low
in grade to be mined and milled at a
profit.
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PART II

ITEM 5. MARKET FOR REGISTRANT'S COMMON EQUITY AND RELATED STOCKHOLDER MATTERS.
MARKET INFORMATION

The Company's Common Stock trades on NASDAQ under the trading symbol
URIX. The following table sets forth the high and low sales prices for the
Common Stock as reported through NASDAQ for the periods indicated:

Common Stock

Fiscal Quarter Ending High Low

December 31, 1996 13-5/8 7-1/8
September 30, 1996 14-25/32 9-35/64
June 30, 1996 17-5/8 12-1/8
March 31, 1996 15-1/2 5-5/8
December 31, 1995 7 5-1/8
September 30, 1995 8-5/8 4-1/2
June 30, 1995 4-3/4 2-3/4
March 31, 1995 7-1/8 3

The high and low sales prices for the common stock for the period
January 1, 1997 through March 1, 1997, was $8.00 and $5.875, respectively.

HOLDERS

As of March 20, 1997, the Company had 10,827,527 shares of Common
Stock outstanding held of record by 123 persons.

DIVIDENDS

The Company did not declare or pay any cash or other dividends on its
Common Stock during the years ending December 31, 1994, 1995 or 1996. The
Company does not anticipate paying dividends for the foreseeable future.
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ITEM 6. SELECTED FINANCIAL DATA

Year Ended December 31,
.-- Q------ - - - - - - - - -- - - - - - - - -------------... . . .. .. .. . . . .. . . .... . .

1996 1995 1994 1993 1992

(In thousands, except per share and per pound amounts)

CONSOLIDATED STATEMENTS OF OPERATIONS DATA
Uranium sales:

Produced uranium $ 17,827 $ 7,195 $ 959 $ 1,341 $ 4,881
Purchased uranium 6,437 14,634 16,375 11,881 12,943

Cost of uranium sales (20,122) (17,235) (13,466) (10,216) (12,334)
Writedown of uranium properties -- (163) -- (1,945) --

Earnings (loss) from operations
before corporate expenses 4,142 4,431 3,868 1,061 5,490

Corporate expenses (3,055) (3,496) (2,177) (1, 903) (2,285)

Earnings (loss) from operations 1,087 935 1,691 (842) 3,205
Interest and other, net (328) (324) 163 387 (394)
Loss on acceleration of uranium contract .... (349) ....
Loss on termination of joint venture

and transfer to stockholders -- (1,781) ......

Earnings (loss) before income taxes 759 1,170 1,505 (455) 2,811
Federal income tax (benefit) -- (234) 300 (107) 408

Net earnings (loss) S 759 $ (936) * 1,205 $ (348) $ 2,403

Earnings (loss) per common share:
Primary $ 0.08 $ (0.12) $ 0.17 $ (0.05) $ 0.36

Fully diluted S 0.08 $ (0.12) $ 0.17 $ (0.05) $ 0.36

Weighted average common stock and equivalents outstanding:
Primary 10,031 8,098 7,073 6,640 6,684
Fully diluted 10,031 8,098 7,193 6,640 6,756

CONSOLIDATED OPERATING AND OTHER DATA
Cash provided by operations * 9,294 $ 5,301 s 5,080 $ 6,283 s 9,186
Pounds of uranium produced 1,360 612 .... 80
Pounds of uranium purchased 488 660 1,329 510 750
Pounds of uranium delivered 1,656 1,633 1,081 753 1,070
Capital expenditures $ 14,607 $ 3,583 $ 3,183 $ 3,101 $ 2,885
AveragQ sales price per pound(1) $ 16.35 $ 15.64 $ 16.03 $ 17.56 $ 16.66
Average cost of produced pounds sold (2) $ 11.34 $ 10.28 $ 13.60 $ 12.96 $ 12.62
Average cost of purchased pounds sold $ 10.21 $ 9.41 $ 10.68 $ 10.88 $ 8.80
Cash cost per produced pound (3) $ 8.51 $ 7.11 N/A N/A $ 10.80
Average cost per produced pound (2) $ 12.12 $ 10.09 N/A N/A $ 13.68
Average cost per purchased pound $ 10.21 $ 9.52 $ 10.07 $ 11.24 $ 9.35

(1) Excludes sales of the Russian component of deliveries made under the matched sales amendment. The economic benefit of such sales are treated as
"pass-through" sales.
(2) Average cost per produced pound consists of all operating costs, depletion, depreciation and accrued restoration and reclamation costs.
(3) Cash cost per pound consists of all operating costs and wellfield development costs associated with producing wellfields.
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Year Ended December 31,

1996 1995 1994 1993 1992

(In thousands)

CONSOLIDATED BALANCE SHEET DATA

Cash and cash equivalents S 16,934 4,716 $ 2,528 $ 2,530 $ 1,707
Working capital (deficit) 15,269 4,710 (2,545) (2,777) 2,482
Uranium properties (net) 42,444 37,200 37,230 34,420 33,076
Total assets 68,794 48,085 44,850 40,846 41,725
Total debt (1) 12,577 7,487 9,227 11,286 13,518
Total liabilities .23,497 18,214 16,632 20,563 21,094
Total shareholders' equity 45,297 29,872 28,218 20,283 20,631

(1) Includes current portion of long-term debt and notes payable.
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ITEM 7.. MANAGEMENT'S DISCUSSION AND ANALYSIS OF FINANCIAL CONDITION AND

RESULTS OF OPERATIONS

FORWARD LOOKING STATEMENTS

This Item 7 contains "forward-looking statements" which are made

pursuant to the "safe harbor" provisions of the Private Securities Litigation

Reform Act of 1995. These statements include, without limitation, statements

relating to liquidity, financing of operations, continued volatility of uranium

prices and estimate of future net cash flows attributable to proved undeveloped

reserves and other such matters. The words "believes," "expects," "projects,"

"targets," or "estimates" and similar expressions identify forward-looking

statements. The Company does not undertake to update, revise or correct any of

the forward-looking information. Readers are cautioned that such forward-

looking statements should be read in conjunction with the Company's disclpsures

under the heading: "Cautionary Statement for the Purposes of the 'Safe Harbor'
Provisions of the Private Securities Litigation Reform Act of 1995" beginning
on page 21.

CAPITAL RESOURCES AND LIQUIDITY

Operating Cash Flows

At December 31, 1996, the Company's cash and cash equivalents were
$16,93.4,000 an increase of $12,218,000 from the Company's cash and equivalents

at year end 1995. Cash and cash equivalents in 1995 increased by $2,188,000
from 1994 year end levels. The Company's uranium operations generated positive
cash flow of $9,294,000 for the year ended December 31, 1996, in comparison to
positive cash flow from operations in 1995 and 1994 of $5,301,000 and
$5,080,000, respectively. The Company's net working capital at December 31,
1996, was $15,269,000 compared to $4,710,000 at December 31, 1995.

During January 1995, when companies controlled by Oren L. Benton (the
"Benton Companies") held effective control of the common stock of the Company,
the Company transferred $1 million to the Benton Companies in connection with a

planned joint venture to process uranium at a Benton Companies' mill. Shortly
thereafter, an additional $1,080,000 was transferred to or for the benefit of
Mr. Benton or certain Benton Companies without the authorization of the
Company's Board of Directors. In February 1995, Mr. Benton and certain of the
Benton Companies filed for bankruptcy. In June 1995 the Company received
$300,000 related to the unauthorized transfer; however, the remaining $1.78

million has not been recovered and there can be no assurance that the Company's
efforts to pursue remedies will be successful. A loss for these transactions
was recorded in 1995 which resulted in a reduction of $1.78 million in the
Company's shareholders equity.

Investing Cash Flows

The Company resumed development activities at its Rosita site during
the second quarter of 1995 and uranium production began in June 1995. During
1996, $2,002,000 in capital expenditures were incurred at Rosita. Capital
expenditures to be incurred for 1997 at Rosita, primarily for additional
wellfield development, are expected to be approximately $2,100,000. Significant
development activities at the Company's Kingsville Dome facility began in
December 1995 and resulted in commencement of production at this site in March

1996. Capital expenditures at Kingsville Dome during 1996 totaled $6,695,000
and are expected to be $10,100,000 in 1997. The Company expects to fund its

1997 operations and capital expenditures at its Kingsville Dome and Rosita
projects from cash on hand, sales proceeds under 1996 uranium deliveries and

through existing financing arrangements.

In June 1996, the Company acquired the rights to a significant uranium

deposit in South Texas known as the Alta Mesa project. The Company spent
$4,000,000 to acquire the uranium rights to the property which is estimated to
contain approximately 6.2 million pounds of in-place proven and probable

reserves. Capital expenditures related primarily to permitting and licensing
activities have totaled approximately $400,000 since the acquisition
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date. Extensive drilling and environmental work has been undertaken on this property

by previous leaseholders which will be useful to the Company for licensing and pre-

production evaluation of the project. The Company is targeting the production

Capacity for this site at 1.0 million pounds per year. The projected recovery factors
on the Alta Mesa property are estimated at 65% to 75% of their in-place reserves and

initial estimated production costs, including acquisition costs, plant and wellfield

capital costs, operating costs and projected reclamation costs are projected to be in

the $10-$ll per pound range.

The initial capital costs to acquire the rights to the Alta Mesa

property were obtained through a one-year note from the Lindner Dividend Fund.

This $4.0 million note was repaid in January 1997 from the proceeds from the

Company's equity placement completed in December 1996.

Capital expenditures at the Company's Churchrock, Crownpoint and

Vasquez projects for permitting and land holding costs totaled approximately

$1,300,000 in 1996. Capital requirements for 1997 and beyond for these projects
are expected to be met through future sales proceeds from current and
additional uranium delivery contracts and through future sources of debt and/or
equity financing.

Cash used for other investing activities for 1996 comprised primarily
of increases of $2,070,000 related to the purchase of certificates of deposit

to fund certain bonding requirements at the Company's producing and development
properties. These certificates of deposit are pledged under these bonding
requirements and therefore are not readily available to the Company. See Note 1

- -"Restricted Cash" of the Notes to Consolidated Financial Statements.

Financing Cash Flows

During May 1996, the Company entered into a $3.0 million revolving
credit facility. This facility is secured by the Company's receivables from its
uranium sales contracts. Principal and interest payments under the loan are due

monthly, with interest on the loan accruing at the prime rate plus 1%.
Principal advances, net of repayments, under this facility amounted to

$1,440,000 in 1996.

In June 1996, the Company received $4.0 million in proceeds from the
one-year note entered into with the Lindner Dividend Fund, noted previously.

The terms of the note provided for the payment of both the principal and
accrued interest by June 1997 with interest on the note accruing at a rate of
6.5% per annum. The principal and accrued interest on this note was paid in

January 1997.

In December 1996, the Company completed an equity placement in which
2,000,000 shares of the Company's common stock were sold in a public offering.

Net proceeds to the Company totaled over $14,000,000 with $4,900,000 of the

proceeds used in January 1997 to repay the $4.0 million note from the Lindner
Dividend Fund and to pay certain other long-term obligations. The balance of

the proceeds will be used for working capital purposes and to fund development
activities at the Company's projects. In 1996, the Company also generated

approximately $630,000 from the issuance of approximately 167,000 shares of
common stock upon the exercise of certain stock options and stock warrants.

Net cash generated from the Company's financing activities in 1995
totaled approximately $720,000. The Company received $2,000,000 in December
1995 from the exercise of 500,000 of the warrants issued in connection with the
Lindner Notes and also received $460,000 during the year from the issuance of
approximately 156,000 shares of common stock associated with the exercise of
certain employee and directors stock options.

The Company received $6,000,000 under the convertible loan made in May
1995 by Lindner Investments and Lindner Dividend Fund and had debt payments

during the year under a note to a bank totaling $7,740,000.

ENVIRONMENTAL ASPECTS

The Company utilizes ISL solution mining technology as its only mining
method. Unlike conventional uranium mining companies, the Company's mining
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technology does not create "tailings'. Nevertheless, the Company is highly
regulated. Its primary environmental costs to date have been related
to obtaining and complying with environmental mining permits and, once mining
is completed, the reclamation and restoration of the surface areas and
underground water quality to a condition consistent with applicable
requirements. Accruals for the estimated future cost of such activities are
made on a per-pound basis as part of production costs. See the Consolidated
Statements of Operations, for the applicable provisions for such future costs.
See also Note 1 - "Restoration and Reclamation Costs" of Notes to Consolidated
Financial Statements.

RESULTS OF OPERATIONS

Revenues, earnings from operations and net income for the Company can
fluctuate significantly on a quarter to quarter basis during the year because
of the timing of deliveries requested by its utility customers. The Company's
customers have generally elected, where possible, to take delivery of the bulk
of the annual deliveries under their long-term sales contracts later in each
year. Accordingly, operating results for any quarter or year-to-date period are
not necessarily comparable and may not be indicative of the results which may
be expected for future quarters or for the entire year.

Years Ended December 31, 1996, 1995 and 1994

The following is a summary of the key operational and financial
statistics related to the Results of Operations:

1996 1995 .1994

(In thousands, except per pound data)

Uranium sales revenue(l) $ 24,264 $ 21,829 $ 17,334

Total pounds delivered 1,656 1,633 1,081

Average sales price/pound(2) $ 16.35 $ 15.64 $ 16.03

Pounds produced 1,360 612 0
Pounds purchased 488 660 1,329

Average production cost of produced pounds $ 12.12 $ 10.09 N/A

Average cost of purchased pounds $ 10M21 $ 9.52 $ 10.07

Average cost of produced pounds sold $ 11.34 $ 10.28 $ 13.60
Average cost of purchased pounds sold $ 10.21 $ 9.41 $ 10.68

(1) 1996 and 1995 uranium sales revenues include approximately $4.5 million and
$3.5 million, respectively, from the sale of Russian uranium which is sold
under the matched sales Amendment.

(2) Average sales price does not include the sales of Russian material sold as
a "pass through" sale under the matched sales Amendment.

Revenue from uranium sales in 1996 increased by $2,435,000 from 1995
amounts. This increase resulted primarily from higher average per pound sales
prices achieved this year compared to 1995. The average sales price for total
uranium deliveries (including Russian origin uranium) in 1996 and 1995 was
$14.65 per pound and $13.37 per pound, respectively. Total deliveries in 1996
(1,656,000 pounds) increased slightly from the amounts delivered in 1995
(1,633,000 pounds) but were not a significant factor in the change in uranium
revenues year over year. The deliveries in 1996 included both spot sales
(350,000 pounds) and long-term contract sales (1,306,000 pounds). All of the
spot sales made in 1996
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were deliveries of produced pounds made pursuant to matched sales agreements..
The average sales price for these deliveries was $17.86 per pound.

Revenue from uranium sales in 1995 increased by $4,495,000 from 1994
levels. Total uranium deliveries in 1995 increased by 552,000 pounds from those
made in 1994. This increase was primarily a result of sales made in 1995 under
the Amendment to the Russian Suspension Agreement (the "Amendment') which
totaled 780,000 pounds during the year. The 780,000 pounds delivered in 1995
included 320,000 of URI produced uranium and 460,000 pounds of Russian
purchased uranium. Sales under the Company's long-term contracts not subject to
the Amendment totaled 715,000 pounds in 1995 compared to deliveries In 1994 of
779,000 pounds. The average sales price per pound for these 1995 deliveries
under URI's long-term contracts was $17.50 and the average sales price for the
1994 long-term contract deliveries was $18.13 per pound. The deliveries in 1995
also included 137,000 pounds sold in the spot market whereas, 1994 included
approximately 302,000 pounds of spot market sales at an average price of
$10.64.

Details of the cost of uranium sales were as follows:

1996 1995 1994

(In thousands)

Cost of purchased uranium $ 4,979 $10,315 $10,861
Royalties 1,198 432 37
Operating expenses 4,866 2,738 1,743
Provision for restoration and reclamation costs 1,480 597 274
Depreciation and depletion of uranium properties 7,599 3,154 551
Writedown of uranium properties -- 163 --

Total cost of uranium sales $20,122 $17,399 $13,466

The Company produced 500,000 and 860,000 pounds from the, Rosita and
Kingsville Dome facilities respectively in 1996. Rosita was in production for
all of 1996 whereas the Kingsville Dome production resumed in March 1996. The
average per pound production cost for the year at Rosita and Kingsville Dome
was $11.81 and $12.31, respectively.

Production from Rosita in 1996 was below the one million pound annual
rate the Company had projected previously. This decline in production resulted
in an increase in average per pound production costs for this facility when
compared to the 1995 production costs. The Company has continued production
from Rosita and in January 1997 received the necessary regulatory permits to
expand its production into a new production area northwest of the current
production fields. This new production area is expected to contain the majority
of the remaining uranium reserves at this site with projected production from
this area continuing through mid-1998 which coincides with the planned
shut-down of this production facility.

The Company expects that as production options in new welifields
become limited, that the latter stages of production from Rosita may result in
production costs that are higher than previously experienced. New operating
techniques to increase productivity from these wellfields will be reviewed and
may be implemented to determine how various recovery options may impact future
projects. There can be no assurance that such methods will enhance production
or improve cost efficiencies.

Kingsville Dome production for 1996 of 860,000 pounds exceeded its
original planned output for the year while maintaining the average production
operating costs at $12.31 per pound. The Company continues to develop and produce
from this facility and expects to achieve higher production levels in 1997 at
costs comparable to those achieved in 1996.
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Operating expenses attributable directly to the sale of the Company's
produced pounds totaled $4,574,000 in 1996 compared to $1,975,000 for produced
pounds that were sold in 1995. Total operating expenses and depreciation and
depletion include standby costs for the Kingsville Dome and Rosita facilities.

These costs have been recorded as direct charges to operations. Standby costs
for 1996, 1995 and .1994 were $313,000, $875,000 and $1,458,000, respectively.

The provision for restoration and reclamation in 1996 consists of
$1,100,000 ($0.94 per pound) for production sold during 1996 and $380,000 for
costs associated with reclamation activities related to the Benavides project
(a previous mining location). The provision for restoration and reclamation in
1995 consists of $499,000 ($0.93 per pound) for Rosita production sold during

1995 and additional increases to the Benavides and Bruni reserves (previous
mining locations) of $97,000. The 1994 provision for restoration and
reclamation consists of $48,000 ($0.75 per pound) for Rosita production sold
during 1994 and increases to the Benavides and Bruni reserves of $226,000.

The depreciation and depletion provision in 1996 consisted of
$7,578,000 (an average rate of $6.49 per pound) for Rosita and Kingsville Dome
production sold and Kingsville Dome depreciation while on standby of $21,000.
The depreciation and depletion provision in 1995 consisted of $3,042,000 (an
average rate of $5.67 per pound) for Rosita production sold and Rosita and
Kingsville Dome depreciation while on standby of $112,000. The 1994 provision
for depreciation and depletion is comprised of a $5.16 rate per pound for
Rosita production sold of $332,000 and Rosita and Kingsville Dome depreciation
while on standby of $219,000.

Royalties in 1996 totaled $1,198,000 compared to $432,000 in 1995 and
$37,000 in 1994. The increase in 1996 is directly attributable to the combined
increase in production at Rosita and Kingsville Dome and the corresponding
increase in sales of produced uranium compared to 1995. Similarly, the increase
in 1995 over 1994 amounts resulted from the startup of Rosita production in
1995 and the increased sales of produced uranium compared to 1994 deliveries.

The average cost of uranium purchases made in 1996 was $10.21 per
pound compared to $9.52 in 1995. Total deliveries in 1996 consisted of 487,500

purchased pounds, at an average cost per pound of $10.21, and 1,168,000
produced pounds at $11.34 per pound. During 1995, the Company delivered
1,096,000 purchased pounds at an average cost per pound of $9.41 and 537,000
pounds of produced uranium which carried an average cost of $10.28 per pound.

Corporate expenses consisting of general and administrative. (IG&A")
expenses decreased to $3,055,000 in 1996 from $3,496,000 in 1995. This decrease
resulted primarily from legal and accounting fees and other expenses relating
to the Benton Companies transactions and the Lindner financing charges in 1995
that were not incurred in 1996. In 1996, G&A included costs associated with the
opening of a corporate headquarters in Albuquerque, New Mexico for a subsidiary
of the Company (Hydro Resources, Inc.), costs associated with the unsuccessful
acquisition bid for a significant uranium production company and continuing
legal costs associated with the unauthorized transfer of funds in 1995 to or

for the benefit of certain Benton Companies. Corporate expenses increased to
$3,496,000 in 1995 from $2,177,000 in 1994. This increase resulted from
$1,020,000 of costs related to the Benton Companies transactions and the
issuance of the Lindner Notes.

Other expense for 1996 was significantly lower than in 1995. This
change was primarily attributable to the losses from the termination of a joint
venture ($1,001,000) and a loss on unauthorized transfers ($780,000) made in

1995 which were previously classified in the December 31, 1995 financial
statements in earnings from operations that, were not repeated in 1996. These
same transactions in 1995 were the primary reason for the significant increase
in other expense in 1995 compared to 1994. The 1994 other expense category included
$349,000 from the loss on the acceleration of a uranium sales contract which did
not occur in 1995.
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Total interest costs for 1996, net of capitalized amounts increased
from 1995. This increase resulted from the additional $4.0 million borrowed in
June 1996 to finance the purchase of the Alta Mesa property and advances

received under the Company's credit facility with NationsBank which was entered
into in May 1996. Total interest costs in 1995 including capitalized amounts
decreased by $355,000 compared to 1994. This decrease to $536,000 from $891,000

in 1994 resulted from lower average outstanding debt balances related primarily
to the complete payoff of the bank debt with Union Bank of Switzerland by
October 1995.

ITEM 8. FINANCIAL STATEMENTS AND SUPPLEMENTARY DATA

The information called for by Item 8 appears on pages F-I through F-23
of this Annual Report on Form 10-K.

ITEM 9. CHANGES IN AND DISAGREEMENTS WITH ACCOUNTANTS ON ACCOUNTING AND
FINANCIAL DISCLOSURE

None.
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PART III

ITEMS 10, 11, 12 AND 13.

In accordance with General Instruction GO3), Items 10, 11, 12, and 13
are hereby incorporated by reference from sections of the Company's definitive
proxy statement entitled "Election of Directors", "Executive Compensation",
"Security Ownership of Principal Stockholders and Management", and "Certain
Transactions with Related Parties". Such definitive proxy statement will be
filed with the Securities and Exchange Commission not later than 120 days after
December 31, 1996.
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PART IV

ITEM 14. EXHIBITS, FINANCIAL STATEMENT SCHEDULES AND REPORTS ON FORM 8-K.

(a) (1) Financial Statements.

See the Index to Consolidated Financial Statements on page F-I for a
listing of those financial statements filed as part of this Annual
Report.

(a) (2) Financial Statement Schedules.

See the Index to Consolidated Financial Statements on page F-I for a

listing of those financial statements filed as part of this Annual
Report.

(a) (3) Exhibits.

See the Index to Exhibits on page E-1 for a listing of the exhibits
that are filed as part of this Annual Report.

(b) Reports on Form 8-K

A report on Form 8-K was filed by the Company on December 13, 1996
which included a description of the Uranium Industry and Business of
the Company. Such description included a discussion of the Company's
proven and probable uranium reserves and such reserves were the
subject of a report of Douglas International, Inc. who are experts In
uranium mining, geology and ore reserve determination.
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SIGNATURES

Pursuant to the requirements of Section 13 or 15(d) of the Securities
Exchange Act of 1934, the Registrant has duly caused this report to be signed
on its behalf by the undersigned, thereunto duly authorized.

Date: March 27, 1997

URANIUM RESOURCES, INC.

By: Is/ Paul K. Willmott

Paul K. Willmott, President and
Chief Executive Officer

Pursuant to the requirements of the Securities Exchange Act of 1934,
this report has been signed below by the following persons on behalf of the
Registrant and in the capacities and on the dates indicated.

Signature Date

/s/ Paul K. Willmott

Paul K. Willmott,
Director, President and Chief Executive Officer

/sf Thomas H. Ehrlich

Thomas H. Ehrlich,
Vice President - Finance and Chief Financial Officer
(Principal Financial and Accounting.Officer)

1sl Leland 0. Erdahl

Leland 0. Erdahl, Director

1sf George R. Ireland

George R. Ireland, Director

1s/ James B. Tompkins

James B. Tompkins, Director

March 27, 1997

March 27, 1997

March 27, 1997

March 27, 1997

March 27, 1997
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URANIUM RESOURCES, INC. AND CONSOLIDATED SUBSIDIARIES

INDEX TO CONSOLIDATED FINANCIAL STATEMENTS

CONSOLIDATED FINANCIAL STATEMENTS

Report of Independent Public Accountants . . ........ .F-2

Consolidated Balance Sheets .................... ......... F-3

Consolidated Statements of Operations ....... ........... F-5

Consolidated Statements of Common Shareholder's Equity... F-6

Consolidated Statements of Cash Flows .... ........... .. F-7

Notes to Consolidated Financial Statements ............ .. F-8

The additional financial data referred to below should be read in
conjunction with these financial statements. Schedules not included with this
additional financial data have been omitted because they are not applicable, or
the required information is shown in the financial statements or notes thereto.
The individual financial statements of the subsidiaries of the Company have
been omitted because all such subsidiaries are included in the consolidated
financial statements being filed.

ADDITIONAL FINANCIAL DATA

Financial statement schedules for the years ended
December 31, 1996, 1995 and 1994

II - Valuation and qualifying accounts and reserves..... ... F-23

The accounts of the Company are maintained In United States dollars.
All dollar amounts in the financial statements are stated in United States
dollars except where indicated.
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REPORT OF INDEPENDENT PUBLIC ACCOUNTANTS

To the Shareholders and Board of Directors of
Uranium Resources, Inc.:

We have audited the accompanying consolidated balance sheets of Uranium
Resources, Inc. (a Delaware Corporation) and subsidiaries as of December 31,
1996 and 1995, and the related consolidated statements of operations,
shareholders' equity, and cash flows for each of the three years in the period
ended December 31, 1996. These consolidated financial statements and the
schedule referred to below are the responsibility of the Company's management.
Our responsibility is to express an opinion on these consolidated financial
statements and schedule based on our audits.

We conducted our audits in accordance with generally accepted auditing
standards. Those standards require that we plan and perform the audit to obtain
reasonable assurance about whether the financial statements are free of
material misstatement. An audit includes examining, on a test basis, evidence
supporting the amounts anddisclosures in the financial statements. An audit
also includes assessing the accounting principles used and significant
estimates made by management, as well as evaluating the overall financial
statement presentation. We believe that our audits provide a reasonable basis
for our opinion.

In our opinion, the financial statements referred to above present fairly, in
all material respects, the financial position of Uranium Resources, Inc. and
subsidiaries as of December 31, 1996 and 1995, and the results of its
operations and its cash flows for each of the three years in the period ended
December 31, 1996, in conformity with generally accepted accounting principles.

Our audits were made for the purpose of forming an opinion on the basic
financial statements taken as a whole. The schedule listed in the index of
financial statements is presented for purposes of complying with the Securities
and Exchange Commission's rules and is not part of the basic financial
statements. The schedule has been subjected to the auditing procedures applied
in the audits of the basic financial statements and, in our opinion, fairly
state in all material respects the financial data required to be set forth
therein in relation to the basic financial statements taken as a whole.

Isl "Arthur Andersen LLP

ARTHUR ANDERSEN LLP

Dallas, Texas
February 14, 1997 (except with respect to the matter discussed
in Note 13, as to which the date is March 27, 1997)
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URANIUM RESOURCES, INC. "

CONSOLIDATED BALANCE SHEETS

ASSETS

December 31,

1996 1995

Current assets:
Cash and,cash equivalents
Short-term investment:

Certificate of deposit, restricted
Receivables, net
Uranium inventory
Materials and supplies inventory
Prepaid and other current assets

Total current assets

Property, plant and equipment, at cost:
Uranium properties
Other property, plant and equipment
Less-accumulated depreciation and depletion

Net property, plant and equipment

Other assets

$ 16,934,276

2,779,840
1,829,539
3,575,285

88,483
239,435

25,446,858

71,364,561
546,985

(29,335,818)

42,575,728

771,084

$ 68,793,670

$ 4,715,942

712,094
4,005,191

663,487
126,180
127,519

10,350,413

56,735,549
493,879

(19, 929,621)

37,299,807

434,897

$ 48,085,117

part of theseThe accompanying notes to financial statements are an integral
consolidated balance sheets.
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URANIUM RESOURCES, INC.

CONSOLIDATED BALANCE SHEETS

LIABILITIES AND SHAREHOLDERS' EQUITY

December 31,

1996 1995

Current liabilities:
Accounts payable
Notes payable
Accrued interest payable
Current portion of long-term debt
Royalties payable
Unearned revenue
Current portion of restoration reserve
Other accrued liabilities

Total current liabilities

Other long-term liabilities and deferred credits

2,201,145
5,440,000

185,186
730,074
746,113

368,000
507,117

10,177,635

2,464,512

39,843
350,000
811,686
528,970
544,000
901,707

5,640,718

2,777,351

7,137,507

2,658,000

Long-term debt, less current portion

4,279,289

6,407,054

2,633,000Deferred federal income taxes

Shareholders' equity:
Common stock, $.001 par value, shares authorized:

1996 - 25,000,000; 1995 - 12,500,000;
shares issued and outstanding (net of treasury shares):

1996 - 10,813,027;
1995 - 8,645,698

Paid-in. capital
Retained earnings
Less: Treasury stock (152,500 shares), at cost

10,966 8,798

32,290,630
13,004,514

(9,418)

Total 'shareholders' equity 45,296,692

$ 68,793,670

17,626,510
12,245,651

(9,418)

29,871,541

$ 48,085,117

The accompanying notes to financial statements are an integral part of these
consolidated balance sheets.
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URANIUM RESOURCES, INC.
CONSOLIDATED STATEMENTS OF OPERATIONS

Year Ended December 31,

1996

Revenues:
Uranium sales -

Produced uranium
Purchased uranium

Uranium sales

$ 17,827,204
6,437,105

24,264,309

Costs and expenses:
Cost of uranium sales -

Direct cost of purchased uranium
Royalties
Operating expenses
Provision for restoration

and reclamation costs
Depreciation and depletion

Writedown of uranium properties and
other uranium assets

1995

$ 7,194,655
14,634,591

21,829,246

10,314,611
432,050

2,738,420

596,482
3,153,793

163,145

17,398,501

1994

$ 958,569
16,375,328

17,333,897

10,860,546
37,254

1,742,669

274,465
550,802

13,465,736

4,979,407
1,197,890
4,866,436

1,479,939
7,599,047

Total cost of uranium sales 20,122,719

Earnings from operations
before corporate expenses 4,141,590 4,430,745 3,868,161

Corporate expei
General ai
Depreciat:

Earnings from oper

nses -

d administrative 3,033,819
ion 20,875

Total corporate expenses 3,054,694

rations 1,086,896

3,467,639
28,235

3,495,874

934,871

Other income (expense):
Interest expense, net of

capitalized interest
Interest and other income, net
Loss on acceleration of uranium

contract
Loss on termination of'Joint venture
Loss on transfer to stockholder

Earnings (loss) before federal income taxes

(610,403)
282,370

(525,369)
201,263

-- (1,000,953)
-- (780,000)

2,146,323
30,588

2,176,911

1,691,250

(41,564)
204,.803

(349,265)

1,505,224

(72)
300,000

$ 1,205,296

$ 0.17

$ 0.17

758,863

Federal income tax provision (benefit):
Current
Deferred

Net earnings (loss)

Net earnings (loss) per common share:
Primary

Fully diluted

25,000
(25,000)

$ 758,863

(1, 170,188)

18,000
(252,000)

$ (936,188)

$ 0.08 $ (0.12)

$ 0.08 $ (0.12)

The accompanying notes to finanacial statements are an integral part of these
consolidated statements.
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URANIUM RESOURCES, INC.

CONSOLIDATED STATEMENTS OF COMMON SHAREHOLDERS' EQUITY

Common Stock

Shares Amount

Common
Stock

Purchase
Warrants

Paid-In
Capital

Retained
Earnings

$ 11,976,543

Treasury
Stock

$ (11,580)Balances, December 31, 1993 6,640,020 $ 6,828 $ 349,704 $ 7,961,217.

Net income
Common stock issuance

for employee stock option plans 81,781
Conversion of long-term debt 496,040
Conversion of uranium sales contract 736,842
Expiration of common stock

purchase warrants
Waiver of loan fees from affiliate --

Balances, December 31, 1994 7,954,683

-- 1,205,296

81
496
737

-- 240,475
-- 2,355,693
-- 3,584,756

704) 349,704
548,219

-- (349,7

8,142 0 1-5,040,064 13,181,839 (11,580)

Net loss
Common stock issuance for

employee/director stock option plans
Common stock issuance for

stock warrants
Treasury shares issued

Balances, December 31, 1995

Net income
Common stock issuance
Common stock issuance for

employee stock option plans
Common stock issuance

for stock warrants

Balances, December 31, 1996

-- (936,188)

156,015

500,000
35,000

8,645,698

2,000,000

119,329

48,000

10,813,027
....... m....

156

500

8,798

458,908

1,999,500
-- 128,038

0 17,626,510

2,162

(9,418)12,245,651

2,000 -- 14,030,949
758,863

120 441,219

48

$10,966 $ 0

191,952

$ 32,290,630
.... mm......

$ 13,004,514 $ (9,418)
..........

The accompanying notes to financial statements are an integral part of these consolidated statements.
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URANIUM RESOURCES, INC. CONSOLIDATED STATEMENTS OF CASH FLOWS

Year Ended December 31,

Cash flows from operations:
Net earnings (loss)
Reconciliation of net income to cash provided by operations-

Provision for restoration and reclamation costs
Depreciation and depletion
Loss on acceleration of uranium contract
Writedown of uranium properties and other assets
Amortization of other assets

Provision (credit) for deferred income taxes
Decrease in restoration and reclamation accrual
Other non-cash items, net

Cash flow provided by operations, before changes in
operating working capital items

Effect of changes in operating working capital items-
(Increase) decrease in receivables
(Increase) decrease in inventories
Increase in prepaid and other current assets
Increase (decrease) in payables and accrued liabilities

Net cash provided by operations

Investing activities:

Increase in investments
Additions to property, plant and equipment -

Kingsville Dome
Rosits
Alta Mesa
Churchrock
Crownpoint
Other property

Increase in other assets

Net cash used in investing activities

Financing activities:
Proceeds from borrowings
Payments and refinancings of principal
Proceeds from sale of uranium sales contract
Issuance of common stock and warrants, net

Net cash provided by (used in) financing activities

Net increase (decrease) in cash and cash equivalents
Cash and cash equivalents, beginning of period

Cash and cash equivalents, end of period

1996

$ 758,863

1,479,939
7,619,922

(25,000)
(513,975)
274,243

9,593,992

2,175,652
(1,000,793)

(367,894)
(1,107,157)

9,293,800

(2,067,746)

(6,695,472)
(2,001,722)
(4,403,070)

(596,725)
(709,590)
(200,457)
(156,593)

(16,831,375)

10,869,000
(5,779,379)

14,666,288

19,755,909

12,218,334
4,715,942

$ 16,934,276
------------

1995

$ (936,188)

596,482
3,182,028

163,145

(252,000)
(104,108)
401,711

3,051,070

(3,952,451)
3,761,066

(238,201)
2,679,313

5,300,797

(149,883)

(560,772)
(2,108,508).

(477,686)
(291,394)
(144,833)
(99,218)

(3,832,294)

6,135,000
(7,874,225)

2,459,064

719,839

2,188,342
2,527,600

$ 4,715,942

1994

S 1,205,296

274,465
581,390
349,265

119,307
300,000

(157,374)
426,950

3,099,299

(313,197)
3,957,339

(188,749)
(1,474,311)

5,080,381

(522,843)

(125,219)
(1,404,922)

(883,678)
(682,785)
(86,098)
(1,221)

(3,706,766)

2,250,000
(8,017,047)
4,150,735

240,556

(1,375,756)

(2,141)
2,529,741

$ 2,527,600
------------

The accompanying notes to financial statements-are an integral part of these consolidated statements.
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URANIUM RESOURCES, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
DECEMBER 31, 1996

1. SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

PRINCIPLES OF CONSOLIDATION AND DESCRIPTION OF COMPANY

The consolidated financial statements have been prepared in accordance
with generally accepted accounting principles and include the accounts of
Uranium Resources, Inc. ('URI") and its wholly owned subsidiaries (collectively
.the Company"). All significant intercompany transactions have been eliminated
in consolidation.

URI was formed in 1977 and incorporated in Delaware in 1987. The
Company is primarily engaged in the business of acquiring, exploring,
developing and mining uranium properties, using the in situ leach ("ISL") or
solution mining process. The primary customers of the Company are major
utilities who utilize nuclear power to generate electricity. The Company
continuously evaluates the creditworthiness of its customers. The Company has
been, in the past, involved in a number of significant ISL uranium mining joint
venture arrangements and has also provided consulting, plant, design and
construction expertise to other companies. At present the Company owns both
producing and development properties in South Texas and development properties
in New Mexico. The Company's Rosita and Kingsville Dome uranium production
facilities in South Texas resumed operations in June 1995 and March 1996,
respectively, and were both in operation at December 31, 1996.

INVENTORIES

Uranium inventory consists of uranium concentrates (U(3)0(8)) located
at the Company's Rosita and Kingsville Dome sites and also at converters
awaiting delivery to customers. All uranium inventories are valued at the lower
of cost (first-in, first-out) or market. The cost of produced uranium includes
all operating production costs, and provisions for depreciation, depletion and
future restoration obligations. Materials and supplies inventory is valued at
the lower of average cost or market.

BORROWED URANIUM

Uranium is occasionally borrowed from other parties to facilitate
deliveries under sales contracts. Repayment of the loan is normally made from
production or from purchased uranium. The liability for borrowed uranium is
recorded at the latest spot market price (estimated replacement cost) and the
cost is adjusted to the actual amount when the borrowed material is repaid.

PROPERTY, PLANT AND EQUIPMENT

Uranium Properties

Capitalization of Development Costs - All acquisition, exploration and
development costs (including financing, salary and related overhead costs)
incurred in connection with the various uranium properties are capitalized.
Gains or losses are recognized upon the sale of individual property interests.
All costs incurred in connection with unsuccessful acquisition and exploration
efforts and abandoned properties are charged to expense when known. All
properties with significant acquisition or incurred costs are evaluated for
their realizability on a property-by-property basis. Any impairment of such
costs is recognized by providing a valuationallowance (see Note 2 - "Uranium
Properties - Writedown of Abandoned Property'). Total exploration and
evaluation costs capitalized in 1996, 1995 and 1994 were $116,000, $4,:000 and
$75,000, respectively.
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URANIUM RESOURCES, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS - (CONTINUED)
DECEMBER 31, 1996

Depreciation and Depletion -. In general, depletion of uranium mineral
interests and related development. costs is computed on a property-by-property
basis using the units-of-production method based on the proved and probable
recoverable uranium reserves as estimated periodically by the Company's
geologists and engineers. Depreciation and depletion is provided on the
investment costs, net of salvage value, of the various uranium properties'
production plants and related equipment using the estimated production life of
the uranium reserves. Other ancillary plant equipment and vehicles are
depreciated using a straight line method based upon the estimated useful lives
of the assets.

Other Property

Other property consists of corporate office equipment, furniture and
fixtures and transportation equipment. Depreciation on other property is
computed based upon the estimated useful lives of the assets. Repairs and
maintenance costs are expensed as incurred. Gain or loss on disposal of such
assets is recorded as other income or expense as such assets -are disposed.

Capitalization of Interest

The Company capitalizes interest cost with respect to properties
undergoing exploration or developmeqnt activities that are not subject to
depreciation or depletion. The average interest rate on outstanding borrowings
during the period is used in calculating the amount of interest to be
capitalized. Interest capitalized in the twelve months ended December 31, 1996,
1995 and 1994 amounted to $11,000, $11,000 and $850,000, respectively. Total
interest costs in these periods were $621,000, $536,000 and $891,000,
respectively.

RESTORATION AND RECLAMATION COSTS

Various federal and state mining laws and regulations require the
Company to reclaim the surface areas and restore underground water quality-to
the pre-existing mine area average quality. Accruals for the estimated future
cost of restoration and reclamation are made on a per-pound basis as part of
production costs, or when it is determined by an engineering study that an
adjustment to the accrual is- required.

REVENUE RECOGNITION FOR CERTAIN URANIUM SALES

The Company recognizes revenue from the sale of uranium under which
substantially all of its obligations related to the delivery have been
completed. Under certain uranium sales contracts which contain origin-specific
delivery requirements, the revenue from the portion of a sale which requires
the satisfaction of future obligations is recorded as unearned revenue until
these commitments are satisfied. Commitments that are expected to be completed
within one year are classified as current; all others are recorded as long-term
deferred credits.

EARNINGS PER SHARE

Earnings per share are based on the weighted average number of common
shares and dilutive common stock equivalents outstanding during the period. The
weighted average number of shares used in the earnings per share calculations
were 10,031,000, 8,098,000 and 7,073,000 in 1996, 1995, and 1994, respectively.
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URANIUM RESOURCES, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS - (CONTINUED)
DECEMBER 31, 1996

UNAMORTIZED DEBT ISSUANCE COSTS

Debt discount and related expenses arising from the issuance of debt
securities are amortized by the effective interest method.

CONSOLIDATED STATEMENTS OF CASH FLOWS

The Company considers all highly liquid investments with a maturity of
three months or less when purchased to be cash equivalents.

Additional disclosures of cash flow information follow:

Twelve Months Ended December 31,

1996 1995 1994

Cash paid during the period for:
Interest $501,000 $524,000 $756,000

The change in inventories in the Consolidated Statements of Cash Flows
during 1996, 1995 and 1994 excludes the changes in uranium inventories for
non-cash capitalized restoration and depreciation and depletion provisions.
Such increases (decreases) totaled $1,923,000, $391,000 and ($389,000),
respectively.

Certain additional non-cash' transactions occurred in 1995 and 1994,
and such major transactions are summarized as follows:

In May 1995, 35,000 treasury shares were issued to financial
advisors in connection with the Lindner Note (Note 5). $130,200

In November 1994, the Company acquired from Energy Fuels the Scottish Nuclear
Contract in exchange for 736,842 shares of common stock and the remaining 1994
balance owed to the Company from Energy
Fuels for uranium purchased (Note 3). $4,500,000

In August 1994, the long-term debt and related interest expense owed
to Mr. Oren L. Benton was converted into 496,040 shares of common
stock (Note 5). $2,356, i89

In August 1994, Nuexco Exchange, A.G. acquired the Company's Note
due Citibank, N.A. (Note 5). $6,500,000

In August 1994, the accrued fee obligations and related unamortized
debt discount remaining on the Note with Citibank, N.A. were waived
by Nuexco Exchange, A.G. and have been recorded as an increase to
paid-in capital (Note 5). $548,219

In August 1994, Nuexco Exchange, A.G. made an additional loan to the
Company to finance the purchase of uranium inventory (Note 5). $6,000,000
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URANIUM RESOURCES, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS - (CONTINUED)
DECEMBER 31, 1996

RESTRICTED CASH

At December 31, 1996 and 1995, the Company had pledged a certificate
of deposit of $2,779,840 and $712,840, respectively, in order to collateralize
surety bonds required for future restoration and reclamation obligations
related to the Company's South Texas production and development properties.
These funds are not readily available to the Company and are not included in
cash equivalents.

USE OF ESTIMATES

The preparation of financial statements in conformity with generally
accepted accounting principles requires management to make certain estimates
and assumptions. Such estimates and assumptions may affect the reported amounts
of assets and liabilities and disclosure of contingent assets and liabilities
at the date of the financial statements and the reported amounts of revenues
and expenses during the reporting period. Actual results could differ from
those estimates.

2. URANIUM PROPERTIES

KINGSVILLE DOME PROPERTY

In 1981, the Company acquired an exploration property in South Texas,
known as Kingsville Dome, from Exxon Corporation. After significant production
in 1988-1990, the property was put on a standby basis because of low uranium
spot prices and production ceased in September 1990.

Wellfield development activities began in December 1995 at Kingsville
Dome which lead to the resumption of production at the property in March 1996.
Total uranium production for the period March 1996 through December 31, 1996
was approximately 860,000 pounds at a cost of approximately $12.31 per pound.

Cost of uranium sales in 1996, 1995 and 1994 in the Consolidated
Statements of Operations includes $293,000, $512,000 and $700,000, respectively
of costs incurred to maintain the facility while Kingsville Dome was on standby
and not in production. At December 31, 1996 the property contained

approximately 2,412,000 pounds of estimated recoverable proved and probable
reserves and the net carrying value of the property was approximately
$15,200,000.

ROSITA PROPERTY

In late 1985, the Company acquired several lease holdings in a uranium
prospect ("Rosita") in South Texas. Construction and development activities

,began in the first quarter of 1990 and were completed in September 1990 with
production commencing immediately thereafter. The property was originally put
on a standby basis and production ceased in March 1992.

Wellfield development activity began in early 1995 at Rosita which
lead to the resumption of production at the property in June 1995. Total
production for the year ended December 31, 1996 was approximately 500,000
pounds at a cost of approximately $11.80 per pound.

Cost of uranium sales at December 31, 1995 and 1994 in the
Consolidated Statements of Operations includes $246,000 and $759,000,
respectively, of Rosita standby costs. At December 31, 1996, the property
contained approximately 1,144,000 pounds of ettimated recoverable proved and
probable uranium reserves and the net carrying value of the property at
December 31, 1996 was approximately $6,800,000.
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URANIUM RESOURCES, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS - (CONTINUED)
DECEMBER 31, 1996

ALTA MESA PROPERTY

In June 1996, the Company acquired the Alta Mesa property consisting
of 4,575 acres of leases in South Texas for a cash payment of $4 million of
which $1 million is recoverable against one-half of future royalties. The lease
term ends in December 1999 unless production from the property commences by
that date (subject to extension for permitting delays).

As of December 31, 1996 the Alta Mesa property contained approximately
4,036,000 pounds of estimated recoverable proved and probable reserves. The
Company filed license applications in the fourth quarter of 1996 and
anticipates having the final permits in place in 1998. The net carrying value
of this property at December 31, 1996 was approximately $4,403,000.

CHURCHROCK PROPERTIES

In December 1986, the Company acquired properties in the Churchrock
region of New Mexico containing approximately 6,951,000 pounds of estimated
recoverable proved and probable uranium reserves.

In September 1991, an additional 200 acres of leases were obtained in
exchange for a future production royalty payment which, based upon the expected
selling price of the uranium production, may vary between 5% and 10%.
Preliminary analysis of the drilling data of these 200 acres indicates
approximately 5,488,000 pounds of estimated recoverable proved and probable
reserves.

Permitting activities are currently ongoing on both of these
properties. The net carrying value of these properties at December 31, 1996. was
approximately $6,920,000.

CROWNPOINT PROPERTY

In August 1988, the Company acquired the Crownpoint property,
consisting of 163 acres of leases and related equipment and buildings for cash
payments of $550,000, amounts payable in future years of $950,000 and a sliding
scale overriding royalty on future production. The present value of the future
payable amount, $407,054 at December 31, 1996, is recorded as a purchase money
obligation. Additionally, also in 1988, the Company staked 321 acres of claims
in the same area. In August 1993, the Company acquired approximately 959 acres
of leases adjoining the Crownpoint properties. Initial interpretation of the
drilling data for all the properties acquired in 1988 and 1993 indicate total
estimated recoverable proved and probable uranium reserves of approximately
25,323,000 pounds. The net carrying value of these properties at December 31,
1996 was approximately $7,519,000.

WRITEDOWN OF ABANDONED PROPERTY

In the fourth quarter of 1995, the Company determined that certain
evaluation projects in South Texas would not be pursued toward acquisition. The
costs related to these projects were expensed in 1995 resulting in a pre-tax
charge of approximately $163,000.

3. CONTRACT COMMITMENTS

SALES CONTRACTS

The Company has entered into several long-term contract commitments to
sell uranium. Included in URI's long-term contracts are sales to be made under
the Amendment to the Russian Suspension Agreements (the "Amendment"). Such
sales involve the sale of Russian origin uranium providing it Is
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URANIUM RESOURCES, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS - (CONTINUED)
DECEMBER 31, 1996

matched with U.S. uranium mined after March 11, 1994. Under these arrangements,.
the Russian uranium is essentially sold at its approximate purchase price. As a
result, these "pass-througho sales of specifically the Russian origin uranium
Is not expected to have a significant impact on the future profitability of the
Company's operations. Total future sales of uranium concentrates (excluding the.
Russian component of sales made under the Amendment) of approximately 4,741,000
pounds represent future revenues of approximately $73,359,000 over the various
contract periods from January 1, 1997 through 2002. The average current price
of such future contracted deliveries, with escalation calculated through
December 31, 1996, is $15.47. The Company has contracts which include various
pricing provisions including contracts with market related prices and price
ceilings and price floors which escalate, for between 80%-100% of future
inflation, contracts with fixed prices which escalate for between 80%-100% of
future inflation and another contract whose pricing is based upon 99% of market
prices without a price ceiling or floor.

All revenues for the twelve months ended December 31, 1996 were from
sales to nine customers, five of which represented more than 10% of total
revenues. Sales to these five customers totaled $4,860,000, $3,861,000,
$3,565,000, $2,790,000 and $2,663,000 during 1996. All revenues for the twelve
months ended December 31, 1995 were from sales to ten customers, three of which
represented more than 10% of total revenues. Sales to these three customers
totaled $5,040,000, $3,011,000 and $2,600,000 during 1995. Revenues for the
twelve months ended December 31, 1994 were from sales to six customers, five of
which represented more than 10% of total revenues. Sales to these five
customers totaled $3,847,000, $3,670,000, $3,286,000, $3,214,000 and $2,094,000
during 1994.

PURCHASE CONTRACT COMMITMENTS

In 1990, the Company entered into a long-term purchase contract to
purchase 250,000 pounds per year from 1992 through 1995, at an original base
price of $10.50 per pound as of January 1, 1990, escalated at the rate of 50%
of the prime rate and 50% of. inflation. In 1995, the Company took deliveries of
200,000 pounds under this contract. On November 29, 1995, the Company and the
supplier both agreed to terminate the contract and forego the delivery of the
remaining 50,000 pounds. In July 1992, the Company entered into a long-term
purchase contract to purchase 200,000 pounds'annually from 1993 through 1995.
The contract contained spot market pricing considerations and carries a minimum
price of $8.00 per. pound escalated at a 6% rate and a maximum price of $8.00
per pound escalated at an 18% tate. Deliveries under this contract were
completed in 1995.

On August 28, 1995, the Company entered into two long-term Russian
origin uranium purchase contracts to purchase, between 40,000 and 60,000 pounds
annually from 1995 through 1998 and to purchase a total of 480,000 pounds to be
purchased from 1995 to 1998, respectively. The original base price of these two
purchase commitments is significantly below current market prices for similar
transactions. These contracts are subject to future price escalations based
upon inflation indices. As of December 31, 1996, 270,000 pounds remain to be
purchased with deliveries in 1997 and 1998.

In addition, the Company entered into an agreement on August 19, 1994
with Energy Fuels Nuclear, Inc. ("EFN"), an affiliated company of Mr. Benton
pursuant to which the Company assigned to EFN its rights under certain uranium
purchase agreements (see Note 5). Through December 31, 1994, the Company
purchased 150,000 pounds of uranium for $1,791,500 under the two agreements and
resold the uranium to EFiN for the same price. In a separate transaction, the
Company purchased 100,000 pounds of uranium from a third-party supplier and
resold the same to another company affiliated with Mr. Benton for $940,000. At
December 31, 1994, it was determined that EFN was unable to fulfill its
obligations for the remaining 450,000 pounds under the two agreements and the
Company fulfilled these remaining obligations.
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On November 18, 1994, the Company was assigned a long-term sales
contract (the Scottish Nuclear Contract") from Energy Fuels, Ltd. ('EFL"), an
affiliated company of Mr. Benton, in exchange for 736,842 shares of common
stock and the remaining balance due to the Company in the amount of $881,500
plus accrued interest of $33,006 for 1994 purchases of uranium made by EFN and
another company affiliated with Mr. Benton. The Scottish Nuclear Contract was
valued by the Company and EFL at $4,500,000. The deliveries under the Scottish
Nuclear Contract were accelerated to December 1994 with the Company realizing
proceeds of $4,151,735 in order to fund the current cash requirements of the
Company. The difference from the agreed-upon value of the Scottish Nuclear
Contract and the proceeds received upon accelerating delivery was recorded as a
loss of $349,265 in the December 31, 1994, Consolidated Statements of
Operations.

4. SHORT-TERM DEBT

NATIONSBANK CREDIT AGREEMENT

In May 1996 the Company entered into a $3.0 million revolving-credit
facility with NationsBank, N.A. ('Nations'). This facility is secured by the
Company's receivables from its uranium sales contracts with, interest on the
loan accruing at the prime rate plus 1%. Principal and interest payments under
the: facility are due monthly. As of December 31, 1996, $1,440,000 was
outstanding under this facility.

LINDNER SHORT-TERM NOTE

In June 1996 the Company entered into an agreement with Lindner
Dividend Fund for a $4.0 million note to acquire the Alta Mesa property. The
terms of the note provide for the payment of both the principal and accrued
interest by June 1997. Interest on the note accrues at a rate of 6.5% per
annum. The entire principal amount plus accrued interest was repaid in January
1997.

5. LONG-TERM DEBT

CITIBANK CREDIT AGREEMENT

On May 24, 1990, the Company entered into a Credit Agreement with
Citibank, N.A. ("Citibank"). On August 19, 1994, the Citibank debt agreements
were restructured as discussed below. The balance at the time of restructuring
was $6,500,000. In connection with the restructuring the Company received a
waiver of accrued fee obligations of $700,000, which was arranged by one of the
Benton Companies. The waiver of these fees was recorded in 1994, net of the
unamortized debt discount remaining on the Citibank debt (approximately
$152,000) as an increase to paid-in capital.

CITIBANK DEBT RESTRUCTURING AND EQUITY CONVERSION

On August 19, 1994 Nuexco Exchange, A.G., ("NEAG"), a company then
owned by Mr. Benton, acquired the note (the "Note') outstanding to Citibank
under the Credit Agreement for $6,500,000. To fund this acquisition of the Note
due Citibank and for the additional loan to the Company, NEAG borrowed
$12,500,000 from Union Bank of Switzerland ("OBS") and made a new loan to the
Company of $6,000,000. The $6,000,000 loaned to the Company was used to
purchase 648,648 pounds of uranium at $9.25 per pound from EFN. The notes due
NEAG ("NEAG Notes") were secured by 599,423 pounds of uranium purchased from
EFN and by the contracts between the Company and certain utilities for delivery
of uranium. NEAG assigned their notes due from the Company and the related
security to UBS. NEAG and UBS released all other collateral that had secured
the original Citibank Note. The balance of the notes was paid in full by
October 1995.
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To enable the Company to meet its short-term liquidity requirements
while negotiations with Citibank were in progress, Mr. Benton advanced
$1,125,000 to the Company in January 1994 and $1,125,000 in April 1994. The
advances made to the Company by Mr. Benton accrued interest at Citibank's prime
rate plus 3%. Mr. Benton also guaranteed the Company's payment obligations
through December 31, 1994 on the Citibank Note. On August 19, 1994 the
$2,250,000 in advances together with accrued but unpaid interest of $106,189
were converted into equity by the Company's issuance to Mr. Benton of 496,040
shares of common stock at a valuation of $4.75 per share.

In August 1994, the Company entered into an agreement with an
affiliated company of Mr. Benton ("Benton affiliate") which gave the Company
the right, prior to August- 18, 1997 to require the Benton affiliate to purchase
up to $6,996,750 of comuon stock at.a per share price of $4.75 (1,473,000
shares). The Benton affiliate was granted demand and piggy-back registration
rights for such shares. Mr. Benton guaranteed the Benton affiliate's
performance of its obligations under this agreement. The issuance of the
736,842 shares to the Benton affiliate in connection with the assignment of the
long-term sales contract from EFL (Note 3) was credited against this
commitment. The Company does not intend nor does it anticipate that the balance
of the shares will be put to the Benton Companies because of the Benton
bankruptcy.

LINDNER NOTE

On May 25, 1995 the Company entered into an agreement with Lindner
Investments and Lindner Dividend Fund, (the "Lender") two mutual funds managed
by Ryback & Associates, for a $6 million secured convertible note with the
Company (the "Lindner Note"). The Lindner Note is for a term of three years and
bears interest at an.annual rate of 6.5% and is convertible at any time during
the three-year term into 1.5 million shares of the Company's common stock at an
initial conversion price of $4.00 per share. The Lender also received a
three-year warrant to purchase 1.5 million shares of the Company's common stock
at an initial price of $4.00 per share. As of December 31, 1996, the Lender had
exercised 500,000 shares of warrants under the agreement for an infusion of
$2.0 million to the Company.

Certain other financial advisors associated with the transaction were
granted warrants and options to purchase up to 150,000 shares at an initial
exercise price of $4.00 per share. The loan is secured by a mortgage on the
Company's Rosita and Kingsville Dome uranium properties in Texas. Part of the
proceeds form the Lindner Note were used to pay down existing payables and
provide funding to complete the production start-up of the Company's Rosita
property. The balance of the proceeds were used to fund pre-production
activities a the Company's Kingsville Dome facility to permit commencement of
production in 1996. As of December 31, 1996, certain other financial advisors
have exercised 48,000 shares of warrants under the agreement.

PURCHASE MONEY OBLIGATION

In 1987, the Company acquired certain long-term sales contract
delivery rights in exchange for cash plus an assignment of a $3,000,000 future
production payment, at $1.00 per pound of production sold from the Kingsville
Dome and Rosita projects, starting in 1988. The production payment was recorded
as a purchase money obligation at an original calculated present value of
$2,379,839 and the remaining balance owed at December 31, 1996 is $730,074. The
remaining balance under the production payment was repaid in January 1997.
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SUMMARY OF LONG-TERM DEBT

At December 31,

1996 1995

Long-term debt of the Company consists of:
Lindner Note $6,000,000 $6,000,000
Purchase money obligation -

Sales contract acquisitions 730,074 1,080,453
Crownpoint property (Note 2) 407,054 407,054

7,137,128 7,487,507
Less - Current portion 730,074 350,000

Total long-term debt $6,407,054 $7,137,507

Maturities of long-term debt are as follows:

For the Twelve Months Ended: For the Twelve Months Ended:

December 31, 1997 $ 730,074 December 31, 2000 --

December 31, 1998 6,000,000 December 31, 2001 and beyond $ 407,000
December 31, 1999 --

6. RELATED-PARTY TRANSACTIONS/LIQUIDITY ISSUES

During 1994, the Company encountered liquidity problems that resulted
in the Company entering into certain transactions with companies controlled by
Oren L. Benton (the 'Benton Companies") whereby the Benton Companies (a)
assisted in the restructuring of the Citibank, N.A. debt (see Note 4), (b)
arranged for an additional $6.0 million loan to the Company to purchase uranium
inventory to secure the restructured debt, (c) advanced the Company $2,250,000
to make debt payments prior to the restructuring, which advances were
subsequently converted to common stock and (d) committed to provide the Company
with an additional $7.0 million of capital (see Note 4). As a consequence of
the debt restructuring, the Company assigned most of the 1995 proceeds from its
contracts with utilities for the delivery of uranium, to the lender. The debt
payments'were equal to the Company's expected revenue from these contracts
which resulted in almost no proceeds being received by the Company until the
fourth quarter of 1995, when the restructured debt was paid in. full.

Further, during January 1995, when the Benton Companies held effective
control of the common stock of the Company, the Company transferred $1.0
million to the Benton Companies in connection with a planned joint venture to
process uranium at a Benton Companies' mill. The specific Benton Companies
which were to be part of the planned joint venture did not receive the
transferred funds. Because of the Benton Bankruptcy, the realizability of the
Company's $1.0 million investment is doubtful. Shortly thereafter, the then
Chairman and CFO of the Company, who were also officers of the Benton
Companies, transferred $1.08 million out of the Company without the
authorization of the Company's Board of Directors. In February 1995, the Benton
Companies filed for bankruptcy. The Company received $300,000 in June 1995 from
the $1.08 million transfer, but $1.78 million of the initial $2.08 has not been
recovered and there can be no assurance that the Company's efforts to pursue
remedies will be successful. The Company recorded losses totaling $1.78 million
for these transactions in 1995.
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In connection with the Benton Bankruptcy, the bankrupt estates have
advised the Company that they are reviewing various transactions entered into
by the Company with the Benton Companies. Such a review could potentially
result in claims that could have a material adverse effect on the Company. The
bankrupt estates have entered into a tolling agreement with respect to possible
assertions of certain claims. The Company is unable to assess whether any such
claim will be asserted, and if asserted, what adverse consequences, if any,
might result from such assertion. No such claims have been asserted. The
Company can also assert claims against Benton and the Benton Companies in such
proceedings.

The Company pursued various options to solve its liquidity problems
and discussions regarding alternative financing arrangements. Such efforts
resulted in the Company entering into a $6.0 million convertible debt agreement
in May 1995 (see Note 5 - "Long-Term Debt - Lindner Note').

1. SHAREHOLDERS' EQUITY

COMMON STOCK

Common Stock Issued in 1996

In December 1996, the Company completed a public sale of 2,000,000
shares of the Company's common stock at a price of $7.875 per share. The
offering raised $15,750,000 before commissions and expenses of approximately
$1,700,000.

Issuance of Treasury Shares

On May 25, 1995, the Company issued 35,000 shares of the Company's
coimnon stock which were held as treasury shares to financial advisors in
connection with the Lindner Note as discussed in Note 5.

Conversion of Notes to Oren L. Benton

On August 19, 1994, the long-term debt of $2,250,000 and related
interest owed to Oren L. Benton was converted into 496,040 shares of common
stock at a price of $4.75 per share as discussed in Note 5.

.Conversion of Uranium Sales Contract

On November 22, 1994, the Company acquired from EFL a long-term sales
contract (Note 3) in exchange for an amount due from EFN and another company
affiliated with Mr. Benton, and 736,842 shares of common stock.

WARRANTS

Lindner Warrants

In connection with the May 1995 Lindner Note as discussed in Note 5,
the Company issued a three-year warrant to purchase 1,500,000 shares of the
Company's common stock at an initial conversion price of $4.00 per share. The
warrants are convertible at any time through May 1998. As of December 31, 1996,
500,000 warrants have been exercised. In addition, the Lindner Note is
convertible at any time during the three year term into 1,500,000 shares of the
Company's common stock at an initial conversion price of $4.00 per share, none
of which have been convertedat December 31, 1996.
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Financial Advisors' Warrants/Options

On May 25, 1995, the Company issued a three-year warrant to purchase
100,000 shares of the Company's common stock at an initial conversion price of
$4.00 per share to certain financial advisors associated with the Lindner Note
transaction. The warrants are convertible at any time through May 19.98. In
addition, the Company granted options to purchase 50,000 shares at an initial
conversion price of $4.00 per share. The options are immediately exercisable
and expire on March 6, 2000. As of December 31, 1996, 48,000 warrants have been
exercised.

Common Stock Purchase Warrants

In conjunction with the March 1990 public offering, 301,875 common
stock purchase warrants were issued. Each warrant was exercisable through
February 26, 1994 to purchase one share of common stock at a price of $5.20 per
share. A total of 82,500 common stock purchase warrants had been exercised as
of December 31, 1993. The remaining warrants expired in accordance with their
terms on February 26, 1994.

Underwriter Warrants

In connection with the March 1990 public offering, the Company issued
to the underwriter, for an aggregate sum of $1,315, Underwriter's Common Stock
Purchase Warrants ('Underwriter Warrants"). The Underwriter Warrants were
exercisable through March 5, 1994 to purchase 32,886 shares of common stock at
a price of $6.60 per share. None of the Underwriter Warrants had been exercised
as of December 31, 1993 and they all expired in accordance with their terms on
March 5, 1994.

STOCK OPTIONS

Directors Stock Options

On May 25, 1995, the Company granted options to certain directors of
URI, to purchase 200,000 shares of the Company's common stock at an exercise
price of $4.50 per share. All such options are immediately exercisable and
expire May 24, 1998, 30 days after the holder ceases to be a director of the
Company or one year after such holder's death, whichever occurs first. None of
these options have been exercised as of December 31, 1996.

On August 16, 1995, the Company granted options to a director of URI,
to purchase 100,000 shares of the Company's common stock at an exercise price
of $8.38 per share which was the fair market value of a share of common stock
on August 16, 1995. Such options are immediately exercisable and expire May 24,
1998, 30 days after the holder ceases to be a director of the Company or one
year after his death, whichever occurs first. None of these options have been
exercised as of December 31, 1996.

Other Stock Options

On July 31, 1995, the Company granted options to a former officer of
the Company to purchase 50,000 shares of the Company's common stock at an
exercise price of $4.75 per share which was the fair market value of a share of
common stock on that date. Such options are immediately exercisable and expire
May 31, 1998. All of these options have been exercised as of December 31, 1996.
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8. STOCK-BASED COMPENSATION PLANS

The Company has three stock option plans, the Employees' Stock Option
Plan, the Stock Incentive Plan and the Directors' Stock Option Plan. The
Company accounts for these plans under APB Opinion No. 25, under which no
compensation cost has been recognized. Had compensation cost for these plans
been determined consistent with FASB Statement No. 123 ("FAS 123"), the
Company's net earnings (loss) and earnings (loss) per share ("EPS") for the
year ended December 31, 1996 and 1995 would have been reduced to the following
pro forma amounts:

1996 1995

Net Earnings: As reported $ 758,863 $ (936,188)
Pro forma $ (519,164) $ (1,414,842)

Primary EPS: As reported $ 0.08 $ (0.12)
Pro forma $ (0.06) $ (0.16)

Fully diluted EPS: As reported $ 0.08 $ (0.12)
Pro forma $ (0.06) $ (0.16)

The fair value of each option is estimated on the date of grant using
the Black-Sholes option-pricing model with the following weighted average
assumptions used for grants in 1996 and 1995, respectively: expected volatility
of 65% and 71% and risk-free interest rates of 6.0% and 6.1%. An expected life
of 4.6 and 5.0 years was used for options granted to the employees and
directors, respectively.

The FAS 123 method of accounting has not been applied to options
granted prior to January 1, 1995, and accordingly the resulting pro forma
compensation cost may not be representative of that to be expected in future
years.

The Directors' Stock Option Plan provides for the grant of 20,000
stock options to each of the non-employee directors along with additional
annual grants of stock options upon re-election asdirectors at the Company's
annual meeting. Currently there are 84,000 stock options outstanding under the
Directors' Stock Option Plan. Also, on January 15, 1992, the Board of Directors
approved the grant of 577,248 stock options under the Employees' Stock Option
Plan. All of the previously outstanding options were canceled upon the
effectiveness of the new options. On August 10, 1994, the Board of Directors
increased the available options under the Employees' Stock Option Plan and the
Directors' Stock Option Plan to 850,000 options and 150,000 options,
respectively. On October 11, 1995, the Board of Directors elected to discontinue
grants under the Employees' Stock Option Plan with the adoption of a stock
incentive plan covering key-employees. The Stock Incentive Plan provides for
the grant -of a maximum of 750,000 stock options. These options may be qualified
or nonqualified. As of December 31, 1996, there are 338,810 options outstanding
under the Stock Incentive Plan. Additional details about the options granted
under the stock option plans are as follows:
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At December 31, 1996

Options
Exercise Options Available Options Options Options

Date of Grant Price Granted for Exercise Exercised Canceled Outstanding

January 15, 1992 $ 2.94 617,248 130,123 302,125 185,000 130,123
May 22, 1992 3.00 2,000 -- 1,000 1,000 --

Balances at December 31, 1992 619,248 130,123 303,125 186,000 130,123

----------------- $....250.....10"", ----------------------- 2, ----------. 7"'500 ........February 26, 1993 $ 2.50 10,000 -- 2,500 .7,500 --

May 27, 1993 $ 3.50 2,000 -- 500 1,500- --

---- --- --------------- ",3174-8....7-30-1-23.....306,l25------- -1 5" 0" 0------- 7-30-, 1'"Balances at December 31, 1993 631,248 .130,123 306,125 195,000 130,123

July 11, 1994 $ 4.38 20,000 10,000 -- -- 20,000
August 10, 1994 $ 4.25 140,000 9,000 1,000 120,000 19,000
December 15, 1994 $ 5.88 3,,000 1,000 -- 1,000 2,000

Balances at December 31, 1994 794,248 150,123 307,125. 316,000 171,123

February 24, 1995 3 4.13 210,000 . 25,000 .110, 000 . 100, 000

April 12, 1995 $ 3.88 10,000 2,50.0 -- 10,000
May 26, 1995 $ 3.75 40,000 10,000 - -- 40,000
August 16, 1995 $ 8.38 100,000 25,000 .. 100,000
August 31, 1995 $ 6.88 127,508 31,877 -- -- 127,508
October 11, 1995 $ 6.94 35,000 8,750 -- -- 35,000
December 19, 1995 $ 5.50 3,000 750 .... 3,000

-- Z: --- -m ..................................................................................

Balances at December 31, 1995 1,319,756 254,000 307,125 426,000 586,631

February 22, 1996 $ 9.75 178,810 7- - -- 178,810
May 29, 1996 $ 17.00 3,000 ..--. 3,000
May 30, 1996 $ 16.13 75,000 ...... 75,000
July 22, 1996 $ 11.13. 50,000 ..... 50,000

Balances at December 31, 1996 1,626,566 254,000 307,125 426,000 893,441
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The exercise price for the options granted under the stock option
plans has been the approximate market price of the common stock on the date
granted. The terms of the options provide that no options may be exercised for
one year after grant, and then for ratable exercise over the subsequent
four-year period, with a total exercisable period of ten years.

The exercise price for the options granted under the Stock Incentive
Plan has been the approximate market price of the common stock on the date
granted. The terms of the options are determined by the Board of Directors upon
grant; however, no options may be exercised after a period of ten years.

9. FEDERAL INCOME TAXES

The deferred federal income tax liability consists of the following:

December 31,

1996 1995

Property development costs - net of amortization
Accelerated depreciation
Restoration reserves
Net operating loss and percentage

depletion carryforwards
Valuation allowance and other - net

Total deferred income tax liability

$ 6,745,000
180,000

(1,362,000)

(5,29"6, 000)
2,366,000

$ 2,633,000

$ 7,933,000
125,000

(1,034,000)

(5,971,000)
1,605,000

$ 2,658,000
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Major items causing the Company's tax provision to differ from the federal statutory rate of 34% were:

For the Twelve Months Ended December 31,

1996 1995 1994
--------------------------

Pretax income (loss)

Pretax income (loss)
times statutory tax

rate
Increases
(reductions) in

taxes resulting from:
Percentage depletion
Alternative minimum

tax

Income tax
expense (benefit)

AMOUNT-

$ 758,863

258,000

(258,000)

(258,000)

% OF
PRETAX
INCOME

34.0%

(34.0%)

0.0%

0.0%
......m ... =

AMOUNT

$.(1,170,188)

(398,000)

398,000

(234,000)

$ (234,000)

% OF
PRETAX
INCOME

(34.0%)

34.0%

(20.0%)

(20.0%)
........... n

4 OF
PRETAX

AMOUNT INCOME

$ 1,505,224

512,000 34.0

(512,000) (34.0

299,928 19.9

$ 299,928 19.9-- -- -- - -----------m m mm mm mm m
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The Company's book income for regular federal income tax purposes at
December 31, 1996 is entirely sheltered by cumulative percentage depletion and
investment tax credit carryforwards. However, under the Alternative Minimum Tax
("AMT") system imposed by the 1986 Tax Reform Act ("the 86 ACT,), these
carryforward items may only be utilized on a limited basis resulting in the
above tax provisions, which consists entirely of deferred AMT.

At December 31, 1996, approximately $5,460,000 of percentage depletion
(available for regular tax purposes) had not been utilized to shelter book
income and is available to carry forward to future accounting periods. No tax
payments were required in 1996, 1995 and 1994.

The Company also has available for regular federal income tax purposes
at December 31, 1996 estimated net operating loss carryforwards of
approximately $10,100,000 which expire primarily in 1999 through 2011, if not
previously utilized. At December 31, 1996, the Company had investment tax
credit carryforwards of approximately $21,000, after adjusting for the
reductions required by the 86 ACT, which expire for regular tax purposes in
1997 through 2000.

10. OTHER LONG-TERM LIABILITIES AND DEFERRED CREDITS

Other long-term liabilities and deferred credits on the balance sheet consisted of:

December 31,

1996 1995

Reserve for future restoration and reclamation costs,
net of current portion of $368,000 and $544,000 in
1996 and 1995 (Note 1) $3,768,495 $2,446,151

Unearned revenue from Russian matched sales (Note 1) 510,794 331,200

$4,279,289 $2,777,351

11. COMMITMENTS AND CONTINGENCIES

The Company's mining operations are-subject to federal and state
regulations for the protection of the environment, including water quality.
These laws are constantly changing and generally becoming more restrictive. The
ongoing costs of complying with such regulations has not been significant to
the Company's annual operating costs. Future mine closure and reclamation costs
are provided for as each pound of uranium is produced on a unit-of-production
basis. The Company reviews its reclamation obligations each year and determines
the appropriate unit charge. The Company also evaluates the status of current
environmental laws and their potential impact on their accrual for costs. The
Company believes its operations are in compliance with current environmental
regulations.

The Company is from time to time involved in various legal proceedings
of a character normally incident to its business. Management does not believe
that adverse decisions in any pending or threatened proceedings will have a
material adverse effect on the Company's financial condition or results of
operations.
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12. DISCLOSURES ABOUT THE FAIR VALUE OF FINANCIAL INSTRUMENTS

Statement of Financial Accounting Standards No. 107, 'Disclosures
About Fair Value of Financial Instruments," requires disclosure about the fair
value of financial instruments. Carrying amounts for all financial instruments
approximate fair value as of December 31, 1996. The fair value of debt is
estimated based on the discounted value of the future cash flows using
borrowing rates currently. available to the Company for loans with similar terms
and average maturities.

13. SUBSEQUENT EVENT

On March 25, 1997, the Company completed the acquisition of certain
uranium mineral interests in New Mexico from Santa Fe Pacific Gold Corporation
in exchange for 1.2 million shares of the Company's common stock and a
commitment to expend certain amounts on exploration.
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URANIUM RESOURCES, INC.

VALUATION AND QUALIFYING ACCOUNTS AND RESERVES
FOR THE YEARS ENDED DECEMBER 31, 1996, 1995 AND 1994

Additions

Balance at
Beginning

Description of Period

Charged to
Costs and
Expenses

Charged to
Other

Accounts
Balance at End

of PeriodDeductions (a)
--------------------------------------------------------------------------------------------------------------------

Year ended December 31, 1996:
Accrued restoration costs ...........

Year ended December 31, 1995:
Accrued restoration costs ...........

Year ended December 31, 1994:
Accrued restoration costs ...........

$2,990,151 $1,479,939 $ 180,380(b)

$2,427,624 $ 596,482 $ 70,153(b)

$2,361,297 $ 274,465 $ (50,764) (c)

$ 513,97-5 $4,136,,495(d)

$ 104,108 $2,990,151(d)

$ 157,374 $2,427,624(d)

(a) Deductions represent costs incurred in the restoration process.

(b) Increase resulted primarily from the change in the amounts of restoration
provision included in ending uranium inventory.

(c) Decrease resulted primarily from restoration provision amounts in
beginning inventory which were expensed in the current year.

(d) Amounts recorded as current liabilities at December 31, 1996, 1995 and
1994 are $368,000, $544,000. and $90,000, respectively.
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EXHIBIT INDEX

Exhibit
Number Description

3.1 Restated Certificate of Incorporation of the Company, as amended.

3.2* Restated Bylaws of the Company (filed with the Company's Form S-3

Registration No. 333-17875 on December 16, 1996).

4.1 Registration Rights Agreement dated March 25, 1997 between the
Company and Santa Fe Pacific Gold Corporation.

10.1* Amended and Restated Directors Stock Option Plan (filed with the
Company's Form S-8 Registration No. 333-00349 on January 22, 1996).

10.2* Amended and Restated Employee's Stock Option Plan (filed with the
Company's Form S-8 Registration No. 333-00403 on January 22, 1996).

10.3* 1995 Stock Incentive Plan (filed with the Company's Form S-8
Registration No. 333-00405 on January 22, 1996).

10.4* Non-Qualified Stock Option Agreement dated August 16, 1995,
between the Company and Leland 0. Erdahl (filed with the
Company's Annual Report on Form 10-K dated March 27, 1996).

10.5* Non-Qualified Stock Option Agreement dated May 25, 1995, between the
Company and George R. Ireland (filed with the Company's Annual Report
on Form 10-K dated March 27, 1996).

10.6* Non-Oualified Stock Option Agreement dated May 25, 1995, between the
Company and James B. Tompkins (filed with the Company's Annual Report
on Form 10-K dated March 27, 1996).

10.7* Stock Option Agreement dated March 6, 1995 between the Company and
James P. Congleton, as amended on May 25, 1995 (filed with the
Company's Annual Report on Form 10-K dated March 27, 1996).

10.8* Warrant to Purchase Common Stock dated May 25, 1995, between the
Company and Grant Bettingen, Inc. (filed with the Company's Annual
Report on Form 10-K dated March 27, 1996).

10.9* Non-Qualified Stock Option Agreement dated July 31, 1995, between the
Company and Wallace M. Mays (filed with the Company's Form S-8
Registration ,Statement No. 33-64481 on November 21, 1995).

10.10* Contract dated as of November 17, 1987 and amended as of May
29, 1992 by Hydro Resources, Inc., a wholly-owned subsidiary
of Uranium Resources, Inc., and Public Service of New Mexico
(filed with the Company's Form 8 - Amendment to Application
or Report as filed with the Securities and Exchange
Commission on December 9, 1988).(1)

10.11* Contract for the Purchase of Natural Uranium Concentrates (U308)
dated April 5, 1994 between Uranium Resources, Inc., URI, Inc. and
Pacific Gas A Electric Company (filed with the Company's Annual Report
on Form 10-K for the year ended December 31, 1994).(1)
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Exhibit
Number Description

10.11* Contract for the Purchase of Natural Uranium Concentrates (U302)
dated April 5, 1994 between Uranium Resources, Inc., URI, Inc. and
Pacific Gas & Electric Company (filed with the Company's Annual
Report on Form 10-K for the year ended December 31, 1994). (1)

10.12* Agreement for the Sale of Uranium Concentrates dated as of August 23,
1990 between OES Fuel, Incorporated, Uranium Resources, Inc. and URI,
Inc. (filed with Post-Effective Amendment No. 3 to the Company's Form
S-1 Registration Statement as filed with the Securities and Exchange
Commission on December 7, 1990).(l)

10.13* U308 Sales Agreement dated September 30, 1988 between GPU Nuclear
Corporation and URI, Inc. guaranteed by Uranium Resources, Inc.
(filed with the Company's Form 8 - Amendment to Application or Report
as filed with the Securities and Exchange Commission on December 9,
1988). (1)

10.14* Summary of Supplemental Health Care Plan (filed with Amendment No. 1
to the Company's Form S-I Registration Statement (File No. 33-32754)
as filed with the Securitiesand Exchange Commission on February 20,
1990).

10.15* Note and Warrant Purchase Agreement entered into May 25, 1995 by and
among Lindner Investments, Lindner Dividend Fund and the Company
(filed with the Company's Current Report on Form 8-K dated May 25, 1995).

10.16 Loan Agreement entered into June 18, 1996 by and between Lindner Dividend
Fund and the Company.

10.17* Uranium Concentrates Sales Agreement dated August 28, 1996 by
and between the Company and Georgia Power Company (filed with
the Company's Quarterly Report on Form 10-Q/A-2 for the
quarter ended September 30, 1996).(l)

10.18* Uranium Concentrates Sales Agreement dated August 21, 1996 by and
between the Company and Commonwealth Edison Company (filed with the
Company's Quarterly Report on Form 10-Q/A-2 for the quarter ended September
30, 1996).(1)

10.19 Agreement of Santa Fe Pacific Gold Corporation as Uranco, Inc. Shareholder
with the Company and Guarantee of the Company dated as of March 25, 1997.(1)

10.20 Stock Exchange Agreement and Plan of Reorganization dated as of March 25, 1997.

10.21 License to Explore and Option to Purchase dated March 21, 1997 between
Sante Fe Pacific Gold Corporation and Uranco, Inc.(l)

21.1 Subsidiaries of the Company.

23.1 Consent of Arthur Andersen LLP.

27 Financial Data Schedule.

*Incorporated by reference pursuant to Rule 12b-s32 under the
Securities and Exchange Act of 1934, as amended.

(1)Certain provisions have been omitted and filed separately with the
Securities and Exchange Commission pursuant to a request for
confidential treatment.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

Before Chief Administrative Judge
B. Paul Cotter, Jr., Presiding Officer

Administrative Judge
Thomas D. Murphy, Special Assistant

)
In the Matter of )

)
HYDRO RESOURCES, INC. )

12750 Merit Drive )
.Suite 1210 L12 3)
Dallas, TX 75251 )

Docket No. 40-8968-ML

ASLBP No. 95-706-01-ML

AFFIDAVIT OF MARVIN RESNIKOFF, Ph.D.

I, Marvin Resnikoft; being duly sworn, declare as follows:

1. My name is Marvin Resnikoff. I am of sound mind and body and competent to

make this affidavit. The factual statements herein are true and correct to the best of my

knowledge, and the opinions expressed herein are based on my best professional

judgment.

Professional Qualifications:

2. I am a physicist and Senior Associate at Radioactive Waste Management

Associates, a consulting firm located at 526 W. 26th Street, Rm. 517, New York, NY



Affidavit of Marvin Resnikoff Ph.D.

10001. As specified further in my resume, which is attached as Exhibit A, I have worked

exclusively on radioactive waste issues since 1974. 1 have experience and knowledge in

evaluating radiation exposure and risk and have done so in numerous cases before the

court and in prepared reports. I am also specifically familiar with the past operations of

Uranium Resources Inc. ("URI"), parent corporation of Hydro Resources, Ind. ("HR"). I

am also familiar with exposure conditions and health impacts involved in solution mining

operations.

3. For the past three years, I have been evaluating the radiological impacts of

wastewater disposal on the property of Manuel Longoria, who owned land upon which

URI conducted a solution mining operation near Bruni, Texas. In the course of that

evaluation, I reviewed the records of Texas regulatory agencies regarding URI's

operation, toured Mr. Longoria's property and arroyo in which wastewater was disposed

ofý and met several times with URI officials and lawyers. In addition, on behalf of former

workers at a nearby solution mining operation, in a personal injury case involving birth

defects, I evaluated the radiological impacts of the Wyoming Minerals Corporation's

Bruni Nfne Site. Wyoming Minerals was a subsidiary of Westinghouse. I have also served

as an expert witness in numerous personal injury cases, evaluating radiation exposures and

the likelihood of cancer and other toxic effects of radiation exposure. A list of prior

testimony for the last four years is attached as Exhibit B. A fist of all publications in the

last 10 years is attached as Exhibit C.
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Materials Reviewed:

4. To prepare this affidavit, I reviewed the documents listed below. I also

reviewed our records regarding URI and conducted risk calculations.

U.S. Geological Survey. 7.5-Minute Quadrangle Maps for Church Rock (1963;
photorevised 1979), Crownpoint (1963) and Hard Ground Flats (1963; photorevised
1979). ["USGS Quad Maps"]

Laphamn, S.C., Mfillard, J.B., and Samet, JM. Radionuclide Levels in Cattle Raised Near
Uranium Mines and Mills in Northwest New Mexico. New Mexico Environmental
Improvement Division (Santa Fe). June 1986. ["Lapham et al., 1986"]

Millard, J.B., Lapham, S.C., and Hahn, P. Radionuclide Levels in Sheep and Cattle
Grazing Near Uranium Mining and Milling at Church Rock, NM. New Mexico
Environmental Improvement Division (Santa Fe). October 1986. ["Millard et al., 1986"]

Hydro Resources, Inc. Church Rock Revised Environmental Report, Sction 2.9 and
Figure 2.9-1. March 1993. ["EIl, 1993"]

Declaration of Larry J. King, March 20, 1995 (Exhibit I to Motion of Eastern Navajo Din6
Against Uranium Mining to Respond to the Request of Hydro Resources Inc. To Deny All
Petitions for an Evidentiary Hearing in the Above-Captioned Proceeding. March 20, 1995.
["1995 King Affidavit"]

U.S. Nuclear Regulatory Commission. Final Environmental Impact Statement to
Construct and Operate the Crownpoint Uranium Solution Mining Project, Crownpoint,
New Mexico, NUREG-1508. February 1997. ["FEIS"]

ENDAUM's and SRIC's Second Amended Request for Hearing, Petition to Intervene and
Statement of Concerns. August 15, 1997. ["ENDAUM-SRIC Second Amended
Request"]

HRI, Inc. Crownpoint Uranium Project, Consolidated Operations Plan, Revision 2.0.

August 15, 1997. ["COP Revision 2.0"]

Declaration of Larry J. King. October 8, 1997. ["1997 King Affidavit"]

3.



Affidavit of Marvin Resnikofý Ph.D. A I

U.S. Nuclear Regulatory Commission. Safety Evaluation Report, Hydro Resources, Inc.,
License Application for Crownpoint Uranium Solution Mining Project, McKinley County,
New Mexico, Docket No. 40-8968. December 1997. ["SER"]

Expert Opinion:

5. The purpose of this declaration is to set forth my professional opinion that HRI

and the NRC Staff have underestimated the health and environmental risks posed by

HMRI's operation, and that the operation poses an immediate and irreparable threat to the

health of the residents in the vicinity of the proposed mines and processing facilities. In

particular, it is my view that URI and the NRC have underestimated the likely radiation

doses from land application of mine wastewater during mine restoration. Contrary to their

estimates, radiation doses from wastewater land application are likely to exceed regulatory

standards, thus adversely affecting the health of ENDAUM members and others who live

in the affected area. In addition, in my opinion mining activities at the Church Rock site

may mobilize radioactive contamination from previous activities, resulting in uinhealthful

radiation exposures to people who live and graze their livestock in the immediate vicinity

of the mine.

A. Description of HRI's Solution Mining and Restoration Processes

6. As described in Chapter 2 of the FEIS, HRI proposes to inject water

impregnated with dissolved oxygen plus bicarbonates into the ore body. The uranium,

4
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presently fixed in a reduced chemical form, would be oxidized, form a soluble bicarbonate

or tricarbonate complex, and become highly mobile. This uranium-rich solution, called

"pregnant lixiviant," would be drawn to production wells and piped to a surface

processing facility, where the uranium would be chemically stripped off in an ion exchange

column, precipitated and filtered. Pregnant lixiviant not drawn to production wells would

move within the aquifer toward Crownpoint's drinking water wells, posing a

contamination threat. To minimize this likely occurrence, the NRC Staff has

recommended that the present Crownpoint municipal drinking water wells be closed

before mining commences at the Crownpoint site, and that HRI drill new wells farther

from the ore body for to replace the Crownpoint drinking water supply. FEIS at 4-49.

NRC's recommendation does not, however, apply either to the Unit 1 site, located 2.5

miles west of Crownpoint, or to the.Church Rock site.

7. Wastewater from the solution mining process would be refreshed with

additional dissolved oxygen plus bicarbonates and be reintroduced into the ore body. The

overflow would be evaporated in large ponds.

8. The uranium slurry from three mine fields would be transported to the central

Crownpoint plant for final processing, drying and packaging for transport off-site.

9. HRI proposes to choose from three alternative groundwater restoration

methods to restore the Westwater Canyon Aquifer after mining:

5
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a. 100 percent groundwater sweep (groundwater is pumped from the

aquifer, but not returned to the aquifer);

b. Reverse osmosis treatment with 3 parts product,: and 1 part reject, and;

c. Brine concentration, and reverse osmosis reject with 99 parts product,

and 1 part reject.

Under the 100 percent groundwater sweep option, wastewater will be

disposed of by land application. Under the reverse osmosis option, product

water will be injected back into the production patterns, and wastewater

will be concentrated, and evaporated, or injected into a deep disposal well,

or both, COP Revision 2.0 at 163.

10. In my opinion, the groundwater restoration alternative most likely to be used

by HRI at Crownpoint, Church Rock and Unit 1 sites is groundwater sweep and land

application of the treated groundwater. This is because URI's use of reverse osmosis in

Texas has not been effective and was discontinued at the insistence of the Texas Water

Commission. In groundwater sweep, groundwater is drawn through the ore body and

brought to the surface, where it is processed through ion exchange columns to remove the

radium. Barium chloride is then added and the wastewater is pumped into a settling pond,

where radium-contaminated sludges settle to the bottom of the pond. These sludges are

classified as 1 le.(2) byproduct material (i.e., uranium mill tailings) and must eventually be

6
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disposed at a NRC- or agreement state-licensed disposal facility. SER at 31. After partial

removal of uranium and radium (COP Revision 2.0 at 54), wastewater would be spread on

the land surface near the Church Rock and Crownpoint mine sites. FEIS at 4-8 and 4-12.

11. HRI was formed in 1987 for the purpose of developing the proposed New

-Mexico uranium mines. To date, it has had no direct experience in the field ofsolution

mining. To make up for its inexperience, HRI intends to rely on the expertise of its parent

corporation, URI. In fact, the COP gives URI a significant supervisory role in the project.

As stated in the COP, HRI's Vice President of Health, Safety, and Environmental Affairs

(VPHSE), who "will have the ultimate responsibility, and authority for the radiation

safety, environmental compliance, and Quality Assurance program,." will "report directly

to the CEO of Uranium Resources, Inc." COP Revision 2.0, Section 9.12.2.1 at 129-130.

URI is licensed to operate uranium solution mines in Bruni, Texas. These mines were

operated for a five-year period during the 1980's, but have not been active in recent years.

URI also operates uranium solution mines at Rosita and Kingsville Dome in south Texas.

URI is also in the process of applying for new solution mining licenses and permits for

proposed Alta Mesa and Vasquez mines at two different Texas locations.

B. HRI Underestimates Radiation Doses from Land Disposal of Wastewater

12. As reported in the FEIS, the NRC Staff estimates that the maximum annual

radiation doses from land application of HRI's wastewater to a resident who moves onto

7
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HRI's land application sites immediately after IRI ceases operations would be 0.115 mSv

(11.5 mrem) and 0.09 mSv (9 mrem) at the two alternative sites that would serve the

Crownpoint and Unit 1 operations. FEIS Figure 4.22 at 4-82. The Staff does not

estimate the maximum doses to a resident at the Church Rock land application site, but

assumes that concentrations of uranium and radium in the treated wastewaterthat would

be land applied would be the same at the Church Rock site as at the Crownpoint and Unit

1 sites. FEIS at 4-80 and 4-87.

13. In my professional opinion, this calculation significantly underestimates the

likely doses from wastewater disposal. In fact, those doses are likely to be substantially

above regulatory limits. My opinion is based on two principal factors. First, the amount of

groundwater required to restore the groundwater at each mining site to pre-mining or

baseline conditions is likely to be much greater than claimed by HRI and NRC staff. This

in turn will increase the volume of contaminated water generated by restoration and

disposed of on the land. My own calculations show, assuming more realistic values for

the number of pore volumes needed for restoration, that radiation doses from wastewater

disposal are likely to exceed regulatory limits. Second, URI, on whose expertise HRI

intends to rely, has a consistent record of operating in violation of regulatory standards

for protection of public health and the environment. For example, almost 10 years after

groundwater restoration activities at URI operations in Bruni, Texas, uranium soil

concentrations in the arroyo where wastewater was disposed are still above regulatory

8



Affidavit of Marvin Resnikofý Ph.D.

limits. This leads me to conclude that 1RI will have more difficulty controlling

radiological releases than anticipated by the NRC Staff.

C. URI Has Underestimated the Volume of Contaminated Wastewater Generated

by Mine Restoration

14. Based on HRI's own test results, and based on URI's past experience, I believe

HRI has seriously underestimated the amount of water which must be passed through the

ore body to restore it to baseline conditions. As a result, the volume of wastewater

generated by restoration efforts, and therefore the levels of resulting soil contamination,

are also seriously underestimated. Several factors lead me to this conclusion. First, HRI's

own test results show the very high likelihood that much more water will be needed to

flush the mine adequately than has been estimated by HRL As reported in the FEIS at

page 4-80, HRI projects that four pore volumes or approximately 14,000 acre-feet of

groundwater are required to restore the ore body from the Church Rock, Unit 1, and

Crownpoint mines. In contradiction to this conclusion, HRI's own laboratory test results

show that even after 28 pore volumes, or 7 times the NRC estimate, the projected

groundwater concentrations will still be above baseline conditions. FEIS at p. 4-33. The

FEIS also reported that Mobil was unable to restore 18 out of 26 constituents to baseline

levels after 16.7 pore volumes during restoration at its Section 9 pilot ISL mine in New

Mexico. FEIS at 3-37 and Table 4.13 at 4-38.

9
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15. Second, in the past, URI has significantly underestimated the volume of water

needed to restore a solution mine. HRI's proposed mine restoration method corresponds

closely to that used at the URI/Longoria and URI/Benavides solution mining operations in

Bruni, Texas, with which I am quite familiar.' At the Longoria operation in Bruni, for

example, URI originally projected that 36 million gallons of aquifer water wohild be

required for the combined mining and restoration operation. Instead, 192 million gallons

of water (8 pore volumes) were used for the restoration phase alone.2 Moreover, even

using six times the water volume originally projected for restoration, URI was unable to

restore the groundwater to the goal of baseline levels. Instead, as URI's efforts to restore

to baseline values failed, the groundwater restoration parameters originally promised in

license and permit applications were modified repeatedly, allowing higher and higher levels

of radioactive and chemical contamination. For instance, within the production areas at

Longoria, the baseline concentration of uranium oxide (U305) averaged from 0.037-0.047

mg/L. During restoration, when URI's efforts to restore groundwater to baseline levels

had failed, the Texas Water Commission ("TWC") raised the uranium restoration standard

At Bruni, URI originally intended to decontaminate wastewater by a reverse osmosis process, then
dispose of it by deepwell injection. However, due to numerous violations at the proposed well, the Texas
Water Commission (TWC) closed down the deep well. TWC also questioned the effectiveness of the
reverse osmosis process. Between March 20, 1981 and November 25, 1981, a period of seven months,
URI/Benavides tested a reverse osmosis process for removing radium and uranium contaminants from the
restoration stream. But, in a 1982 letter, the Texas Department of Water Resources questioned the
effectiveness of the reverse osmosis process. As a result, URI changed its plan to consist of treating
wastewater by groundwater sweep, decontamination, and land application-
2 URI, Inc. (1995), Environmental Conditions Report - Longoria Project, Arroyo de los Angeles, Table 4.

10
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to 2.0 mg/L. At the end of 1986, when the 2.0 mg/L standard was in effect, uranium

levels averaged 1.3 mg/L in Production Area 1 and 2.1 mg/L in Production Area 2.3 This

was an approximately 42- to 53-fold increase above baseline uranium concentrations. In

1987, the TWC raised acceptable uranium restoration values to 3 mg/L at Longoria an

increase of 64 to 81 times.4

16. In my professional opinion, in calculating radiation doses, HRI should have

assumed 28 pore volumes would be necessary to restore groundwater to baseline

conditions. This assumption is consistent both with HRI's own test results and with

URI's past experience.

D. Calculation of Radiation Risk

17. As discussed above, in my opinion HRI's calculations of the radiation risk

posed by land application of its mine wastewater are based on unrealistically low values

for the number of pore volumes needed for restoration. It is my opinion that rather than

four pore volumes, restoration of the groundwater in the vicinity of the mines is likely to

require at least 28 pore volumes of water.

3 From "Restoration Summary for Benavides and Longoria 5-26-87 to 6-1-87," in a 6/23/87 URI letter.
4 5/27/87 letter from TDH. In the case of Longoria, the TWC reasoned that due to the high pre-mining
levels of total dissolved solids ("TDS"), the water was good for livestock use only, and could not be used
for human consumption; therefoM, it was acceptable to raise the acceptable level of uranium
concentration. Here, in contrast, BRI plans to mine in high quality groundwater that currently serves as a
source of drinking water (Crownpoint and Unit 1 sites) or is a potential future drinking water source

11
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18. I recalculated radiation doses from wastewater deposition, using a pore volume

of 28, rather than the value of 4 used by HRI and the NRC Staff FEIS at 4-80. Using

NRC projected wastewater concentrations, I calculated the total uranium and radium-226

distributed over a 52-acre area, to a depth of 20 cm to obtain soil concentrations of 0.43

pCi/g and 40 pCi/g for radium-226 and uranium-238/234, respectively. Then; using these

soil concentrations, I employed the computer software RESRAD to calculate the radiation

dose to an adult. With the exception of the increased water volumes, my calculation

method is identical to that used by the NRC method calculating radiation doses from land

application. RESRAD is the same computer model employed by NRC staff in the EtIS. I

employed RESRAD's default parameters and ignored contamination of well water.

Radiation exposures are primarily due to direct gamma radiation and inhalation of

particulates and radon gas.

19. My calculation assumes a residence on land where groundwater restoration

wastewater has been applied. According to HRI, the most likely location at Church Rock

for land application of wastewater is Section 16, Township 16 North, Range 16 West

("Section 16"), but HRI also states that it may apply wastewater in the northeast quarter

of Section 17, Township 16 North, Range 16 West ("Section 16 17"); the northeast

quarter and west half of Section 8, Township 16 North, Range 16 West; and Section 12,

Township 16 North, Range 17 West. COP Revision 2.0 at 42-43. Consequently, this

(Church Rock).

12
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dose calculation applies to Mr. Larry I. King, whose October 8, 1997 affidavit states that

he resides on his father's one-acre homesite in the southeastern quarter of the northeastern

quarter of Section 17, that he intends to build a new home on this land in the next five

years, and that he and his sisters have a currently valid grazing permit covering the eastern

half of Section 17 and the western half of Section 16, where they now graze cattle.

20. Using these assumptions and the RESRAD model, I calculate the total

effective dose equivalent ("TEDE") exposure to be 29 mrern/year. This is more than

twice the level estimated by the NRC in the FEIS. Although it is less than the NRC limit

for an operating nuclear facility (100 mrem/year), it is more than the limit for a

decommissioned nuclear facility (25 mrem/year)'.

21. My calculation would yield a greater radiation dose to a child. Unfortunately,

the RESRAD default parameters are for an adult. Because children have smaller organs,

the dose conversion factors, the numerical relation between radionuclide intake and

radiation dose, are therefore greater for children. Further, children have greater soil

ingestion rates. Radiation doses will most certainly be doubled compared to an adult. In

addition, for the same dose, the risk of developing cancer is greater for children than

adults6 because children live longer than adults (and therefore have a greater chance to

develop cancer) and children also have more rapidly growing cells.

S10 CFR Part 20.1402.
6 National Academy of Sciences, Health Effects of Exposure to Low Levels of Ionizing Radiation, BEIR
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22. Moreover, my calculation does not take into account any dose due to

groundwater pathways, such as well water ingestion, or radon inhalation when showering.

It would be reasonable to consider these pathways, because in the future, groundwater

wells could be located anywhere, including next to the ore body. Including these additional

pathways, the total adult TEDE dose is likely to exceed 100 mrern/year, the regulatory

limit for operating nuclear facilities, depending on the location of the groundwater well.

23. In addition, in my professional judgment, the King family's livestock are likely

to become contaminated from grazing on contaminated land and directly con'suming land-

applied wastewater on Sections 16 and 17. Uptake of radionuclides by animals that

grazed in the Ambrosia Lake and Church Rock uranium mining districts in New Mexico in

the 1980s is well documented. Millard et al., 1986; Laptham et al., 1986. It would be

reasonable, therefore, to calculate a radiation dose to the King family members that would

also include the exposure pathway of consumption of contaminated livestock...

24. Thus, based on my calculations, Mr. King and members of his family who live

and work on Section 17 are likely to be irreparably harmed by the deposition of

wastewater from the proposed HRI mine.

V, 1990, Table 4-3.
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E. IRI Relies on a Company With a Poor Track Record

25. My opinions regarding the inadequacy of HRI's assumptions are buttressed by

the poor operating record of URI, on which Hil plans to rely for expertise. URI had

been repeatedly cited for violations of health and environmental standards at the Bruni,

Texas operation. The following violations are examples:

a) A 9/13/88 inspection by the Texas Department of Health (_TDH"), reported in a

10/24/88 notice of violation, found soil contaminated by Ra-226 above the regulatory

limit of 5 picocuries per gram ("pCi/g"), both at the discharge point and 40 meters

downstream.

b): In June 1987, the U.S. Environmental Protection Agency (_EPA") issued a NPDES

Compliance Inspection Report upondiscovering that in July, 1986, the average

dissolved radium-226 levels in Longoria effluent had exceeded the permitted 3 pCi/L

limit. URI attributed this to sample contamination or analytical error."7

c) In October through December of 1986, URI did not submit the required effluent

quality data to the State of Texas and EPA'. URI did not evenmail its sampling

reports to EPA until almost the end of July. URI's August 1986 report to EPA did

not show the frequency and sample type, which is a violation of permit conditions. 9

7 6/29/87 NPDES Non-Compliance Inspection Report.

8 5/28/86 memorandum from Texas Water Commission to URI, and 4/28/86 memorandum from EPA to

URE.
'EPA memoranda to URI~, July through August 1986.
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d) Numerous spills took place at the Longoria site, including a spill of approximately

4,500 gallons of radioactive liquid.'0 URI has also repeatedly been cited for violations

involving sloppy or unsafe operation, such as a May 30, 1985, inspection report in

which the TDH reported that it found contamination in the trash pit or incinerator pit;

a May 16, 1984, TDH inspection report noting that drums were found rusting through

by the trash pit; a May 30, 1985, TDH inspection report stating that TDH found

rusted metal from the bottom of a steel drum had contaminated soil on the site; and an

October 5, 1982, TDH inspection report noting the discovery of contaminated screen

in the "normal" trash pit.

26. HRI's history of poor performance is a factor that undermines my confidence

in HRI's ability to operate the proposed facility without exceeding regulatory

standards.

F. Risk Posed by Mobilization of Pre-Existing Contamination

27. Previous mining activities in and around the Church Rock area has resulted in mine

site left high levels of residual radiological contamination in soils. A 1987 survey

conducted for HRI detected gamma radiation levels ranging from 50 to 350

microRoengtens per hour (gaR/hr) at the mining site in the NE comer of Section 17.

10 TDH Inter-Office Memo dated 3/13/90. Various other spills are reported in an April 2, 1982, letter

from URI to the TDH.
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HRI 1993, at 155-159 and Figure 2.9-1. Those gamma activity levels were five to 23

times above background levels of 10 to 15 IiR/hr. Id. Disturbance of the ground for

activities in preparation for mining, such as access road construction, laying satellite

processing plant foundation, digging trenches for wellfield piping, will resuspend

-radioactivity into the air. Radioactive particulates would be carried downwind-and settle

into neighboring areas, thereby posing an additional and potentially significant risk to

Larry King, his family, land and livestock, and to the surrounding lands.

I declare on this 13 day of January, 1998, at /l4,. c4 New York, under
penalty of perjurrithat the foregoing is true and correct.

MirviiikesnikoftPhD.b/
Sworn and subscribed before me on this I-3 day of January, 1998, at /M/-. c4, New
York. My Commission expires on II "-.b .-9/

Notary Public

li ~~ I teHSyork

CLAUDE.IState oil~w
NoayPub ,ic , - ,914 91 "

--".'i t~ew'u- Ov 26 1
f oualmi e•I ste. tov "

firom URI to the "rD1/
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Exhibit A. Resume of Marvin Resnikoff, Ph.D.

Dr. Marvin Resnikoff is Senior Associate at Radioactive Waste Management Associates
and is an international consultant on radioactive waste management issues. He is Principal
Manager at Associates and is Project Director for risk assessment studies on radioactive waste
facilities and transportation of radioactive materials. Dr. Resnikoff has concentrated exclusively
on radioactive waste issues since 1974. He has conducted studies on the remediation and closure
of the leaking Maxey Flats, Kentucky radioactive landfill for Maxey Flats Concerned Citizens, Inc.
under a grant from the Environmental Protection Agency, the Wayne and Maywood, New Jersey
thorium Superfund sites and on proposed low-level radioactive waste facilities at Martinsville
(Illinois), Boyd County (Nebraska), Wake County (North Carolina), Ward Valley (California) and
Hudspeth County (Texas). He has conducted studies on transportation accident risks and
probabilities for the State of Nevada and dose reconstruction studies of oil pipe cleaners in
Mississippi and Louisiana, residents of Canon City, Colorado near a former uranium mill,
residents of West Chicago, Illinois near a former thorium processing plant, and former workers at
a thorium processing facility in Maywood, New Jersey. In West Chicago he calculated exposures
and risks due to thorium contamination and served as an expert witness for plaintiffs A Muzzey, S
Bryan, D Schroeder and assisted counsel for plaintiffs KL West and KA West. He also evaluated
radiation exposures and risks in worker compensation cases involving G Boeni and M Talitsch,
former workers at Maywood Chemical Works thorium processing plant.

In Canada, he has conducted studies on behalf of the Coalition of Environmental Groups
and Northwatch for hearings before the Ontario Environmental Assessment Board on issues
involving radioactive waste in the nuclear fuel cycle and Elliot Lake tailings and the Interchurch
Uranium Coalition in Environmental Impact Statement hearings before a Federal panel regarding
the environmental impact of uranium mining in Northern Saskatchewan. He has also worked on
behalf of the Morningside Heights Consortium regarding radium-contaminated soil in Malvern and
on behalf of Northwatch regarding decommissioning the Elliot Lake tailings area before a FEARO
panel. More recently he completed a study for Concerned Citizens of Manitoba regarding
transportation of irradiated fuel to a Canadian high-level waste repository.

He was formerly Research Director of the Radioactive Waste Campaign, a public interest
organization conducting research and public education on the radioactive waste issue. His duties
with the Campaign included directing the research program on low-level commercial and military
waste and irradiated nuclear fuel transportation, writing articles, fact sheets and reports, for- -

mulating policy and networking with numerous environmental and public interest organizations and
the media. He is author of the Campaign's book on "low-level" waste, Living Without Landfills,
and co-author of the Campaign's book, Deadly Defense, A Citizen Guide to Military Landfills.

Between 1981 and 1983, Dr. Resnikoff was a Project Director at the Council on Economic
Priorities, a New York-based non-profit research organization, where he authored the 390-page
study, The Next Nuclear Gamble, Transportation and Storage of Nuclear Waste. The CEP study
details the hazard of transporting irradiated nuclear fuel and outlines safer options.

In February 1976, assisted by four engineering students at State University of New York
at Buffalo, Dr. Resnikoff authored a paper which changed the direction of power reactor
decommissioning in the United States. His paper showed that power reactors could not be
entombed for long enough periods to allow the radioactivity to decay to safe enough levels for
unrestricted release. The presence of long-lived radionuclides meant that large volumes of
dismantled reactors would still have to go to low-level waste disposal facility. He has more
recently served as a technical consultant on irradiated fuel storage facilities for the Palisades,
Prairie Island and Point Beach nuclear reactors, testifying at hearings before Public Service
Commissions and the courts.
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Dr. Resnikoff is an international expert in nuclear waste management, and has testified
often before State Legislatures and the U.S. Congress. He has extensively investigated the safety
of the West Valley, New York and Barnwell, South Carolina nuclear fuel reprocessing facilities.
His paper on reprocessing economics (Environment, July/August, 1975) was the first to show the
marginal economics of recycling plutonium. He completed a more detailed study on the same
subject for the Environmental Protection Agency, "Cost/Benefits of U/Pu Recycle," in 1983. His
paper on decommissioning nuclear reactors (Environment, December, 1976) was the first to show
that reactors would remain radioactive for hundreds of thousands of years.

Dr. Resnikoff has prepared reports on incineration of radioactive materials, transportation
of irradiated fuel and plutoniurm, reprocessing, and management of low-level radioactive waste. He
has served as an expert witness in state and federal court cases and agency proceedings. He has
served as a consultant to the State of Kansas on low-level waste management, to the Town of
Wayne, New Jersey, in reviewing the cleanup of a local thorium waste dump, to WARD on

--disposal of radium wastes in Vernon, New Jersey, to the Southwest Research and Information
Center and New Mexico Attorney General on shipments of plutonium-contaminated waste to the
WIPP facility in New Mexico and the State of Utah on nuclear fuel transport. He has served as a
consultant to the New York Attorney General on air shipments of plutonium through New York's
Kennedy Airport, and transport of irradiated fuel through New York City, and to the Illinois
Attorney General on the expansion of the spent fuel pools at the Morris Operation and the Zion
reactor, to the Idaho Attorney General on the transportation of irradiated submarine fuel to the
INEL facility in Idaho and to the Alaska Attorney General on shipments of plutonium through
Alaska. He was an invited speaker at the 1976 Canadian meeting of the American Nuclear Society
to discuss the risk of transporting plutonium by air. As part of an international team of experts for
the State of Lower Saxony, the Gorleben International Review, he reviewed the plans of the
nuclear industry to locate a reprocessing ind waste disposal operation at Gorleben, West Germany.
He presented evidence at the Sizewell B Inquiry on behalf of the Town and Country Planning
Association (England) on transporting nuclear fuel through London. In July and August 1989, he
was an invited guest of Japanese public interest groups, Fishermen's Cooperatives and the Japanese
Congress Against A- and H- Bombs (Gensuikin).

Between 1974 and 1981, he was a lecturer at Rachel Carson College, an undergraduate
environmental studies division of the State University of New York at Buffalo, where he taught
energy and environmental courses. The years 1975-1977 he also worked for the New York Public
Interest Group (NYPIRG).

In 1973, Dr. Resnikoff was a Fulbright lecturer in particle physics at the Universidad de
Chile in Santiago, Chile. From 1967 to 1973, he was an Assistant Professor of Physics at the
State University of New York at Buffalo. He has written numerous papers in particle physics,
under grants from the National Science Foundation. He is a 1965 graduate of the University of
Michigan with a Doctor of Philosophy in Theoretical Physics, specializing in group theory and
particle physics.
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Dr. Marvin Resnikoff

Radioactive Waste Management Associates
526 West 26th Street, Room 517
New York, NY 10001
(212)620-0526 FAX (212)620-0518

241 W. 109'h St, Apt. 2A
New York, NY 10025
(212) 663-7117

EXPERIENCE:

April 1989 - present Senior Associate, Radioactive Waste Management Associates,
management of consulting firm focused on radioactive waste issues,
evaluation of nuclear transportation and military and commercial
radioactive waste disposal facilities.

4-1978 - 1981; 1983 - April 1989 Research Director, Radioactive Waste Campaign,
directed research program for Campaign, including research for all fact
sheets and the two bookl, Living Without Landfills, and Deadly Defense.
The fact sheets dealt with low-level radioactive waste landfills, incineration
of radioactive waste, transportation of high-level waste and
decommissioning of nuclear reactors. Responsible for fund-raising, budget
preparation and project management.

1981- 1983

1974- 1981

1975- 1976

Project Director, Council on Economic Priorities, directed project which
produced the report The Next Nuclear Gamble, on transportation and
storage of high-level waste.

Instructor, Rachel Carson College, State University of New York at
Buffalo, taught classes on energy and the environment, and conducted
research into the economics of recycling of plutonium from irradiated fuel
under a grant from the Environmental Protection Agency.

Project Coordinator, SUNY at Buffllo, New York Public Interest
Research Group, assisted students on research projects, including project
on waste from decommissioning nuclear reactor.

1973 Fuibright Fellowship at the Universidad de Chile, conducting research in
elementary particle physics.

1967- 1972 Assistant Professor of Physics, SUNY at Buffalo, conducted research in
elementary particle physics and taught range of graduate and
undergraduate physics courses.

1965 - 1967 Research Associate, Department of Physics, University of Maryland,
conducted research into elementary particle physics.

EDUCATION

University of Michigan
Ann Arbor, Michigan

PhD in Physics, June 1965
M.S. in Physics, Jan 1962
B.A. in Physics/Math, June 1959



0Exhibit B

Exhibit B. Court Proceedings

I

Case Official Title, Case #, Plaintiff Attorney Nature of case
Court

Boeni v Stepan Chemical George L. Boeni v. David Tykulsker Worker's comp; thorium
Stepan Chemical Co.; Ball, Livingston & processing plant
heard before Div. Of Tykulsker
Worker's Compensation, 108 Washington St.
Hackensack, NJ Newark, NJ 07102

(201) 622-4545
Case v Chevron James Edward Case et Stuart Smith Dose reconstruction: oil

al. v. Chevron USA, Inc. Sacks & Smith pipe scale
et al.; USDC; Southern 1615 Poydras St.
Miss.; Jackson District; Suite 860
Case #J92-0269(W)(N) New Orleans, LA 70112

(504) 593-9600
Davis v Transelco Stuart Smith Thorium lens polishing

Sacks & Smith compound; occupational
1615 Poydras St. exposure
Suite 860
New Orleans, LA 70112
(504) 593-9600

Dodge v Comm Edison Joseph Dodge et al. v. Rebecca Lorenz Dose reconstruction;
The Cotter Corporation Melat, Pressman, Ezell & Cotter U mill
and Commonwealth Higbie
Edison Co.; USDC; 711 South Tejon St.
District of Colorado; Civil Colorado prings, CO,
Action #91 Z 1861 80903-4059

(719) 475-0304
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Ferguson v Ashland Victor Ferguson v Pete Petroski, Esq NORM contamination
Ashland Inc, et al Fleming, Hovenkamp &
Johnson Circuit Court, Grayson
KY, No. 95-Cl-124 1330 Post Oak Blvd

Houston, TX 77056-
3019

Garza v Wyoming A Garza et al v Andrew Schirrmeister, Personal injury case re.
Minerals Westinghouse Electric 2603 Augusta, Ste 1200, birth defects; parents

Corporation, et al; UDC Houston, TX 77057; involved in U mining
in Corpus Christi, TX; (713) 781-0771
Civ No. C-95-505

Idaho AG Public Service Co. of Larry Echohawk,.Atty Federal Court
Colorado v. Cecil D General State of Idaho; proceedings re. impact of
Andrus, individually and Office of the Attorney transportation of sub fuel
as the Governor of the General; Boise, ID to Idaho
State of Idaho; UDC; 83720-1000
District of Idaho; Civil # (208) 234-2400
91-0035-S-HLR

Kennedy v Southern Joe Kennedy and Ellen Katy Jacobs, Esq Personal injury at
California Edison Marie Kennedy v Howarth & Smith nuclear reactor

Southern California 700 So Flower St, Suite
Edison, et al 2900
US District Ct, Southern Los Angeles, CA 90017
District of California 213/955-9400
Case No. 95-3769 J
(RBB)

Longoria v URI Manuel T Longoria et al. Ricardo DeAnda Property damage due to
v. Uranium Resources, DeAnda Law Firm uranium solution mining
Inc. et al.; in the District Plaza de San Augustin
Court of Duval County, 212 Flores Ave.
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229t" Judicial District, Laredo, TX 78040
Texas; Cause # 16264 (210) 726-0038

Marina Owners v MM Euchee Marina &. Wm.Vines; Butler, Vines Federal Court
Campground, et al. v. & Babb; Suite 810, First proceedings, potential
Martin Marietta Energy American Center; risk from Oak Ridge
System, Inc. et al.; Knoxville, TN 37901- releases
USDC; East Dist; North 2649; (423) 637-3531
Div; Docket: CIV-3-91-
0510

Radioactive Waste Louie Roselle; Waite, Fernald U exposures and
Campaign Schneider, Bayless & radiation doses to

Chesley; 1513 Central nearby residents
Trust Tower, Cincinnati,
OH 45202; (513) 621-
0267

Rock v Southern Joshua Rock v Southern - Katy Jacobs, Esq Personal injury, "hot"
California Edison California Edison, et al, Howarth and Smith particles

Case No. 95-3821 J 700 S Flower St.
(RBB) Suite 2900

Los Angeles, CA 90017-
4216

Talitsch v Stepan Mathis Talitsch v. Stepan David Tykulsker Worker's comp; thorium
Chemical Chemical Co.; Division of Ball, Livingston & processing plant

Worker's Compensation, Tykulsker
Hackensack, NJ; C.P. 108 Washington St.
#91-001800 Newark, NJ 07102

(201) 622-4545

IVercher v Intracoastal 1Stuart Smith; Sacks & JOil pipe scale
I I________________Smith; 1615 Poydras Stj



Pag4ePExhibit MR-3

Suite 860; New Orleans,
LA 70112; (504) 593-
9600

West v Kerr-McGee Kristy Lee West et al. v. Thomas Trinley Personal injury cases re.
Kerr-McGee Chemical Patrick J Kenneally Ltd KMCC thorium
Corp.; in USDC; 2 North LaSalle St.
Northern District of Suite 1950
Illinois; Eastern Div.; Chicago. ILL 60602
Case # 92 C 4211 (312) 236-2522

Muzzey/Bryan v Kerr- Gary Muzzey et al. v. Thomas Trinley Personal injury cases re.
McGee Kerr-McGee Chemical Patrick J Kenneally Ltd KMCC thorium

Corp.; in USDC; 2 North LaSalle St.
Northern District of Suite 1950
Illinois; Eastern Div.; Chicago. ILL 60602

1 Case # 93 C 3623 (312) 236-2522 1

I
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Exhibit C. Publications

RWMA Publications 1991/1996

RWMA, White Paper #1, Sources of Low-Level Waste in Connecticut, prepared on behalf
of the Towns of East Windsor, Ellington and South Windsor, September 30, 1991.

RWMA, White Paper #2, Low-Level Waste Transportation in Connecticut, prepared on
behalf of the Towns of East Windsor, Ellington and South Windsor, October 2, 1991.

RWMA, White Paper #3, Statement by Dr. Marvin Resnikoff on Chem-Nuclear, prepared
on behalf of the Towns of East Windsor, Ellington and South Windsor, October 29, 1991.

RWMA, White Paper #4, Leakage From Existing "Low-Level' Waste Disposal Facilities,
prepared on behalf of the Towns of East Windsor, Ellington and South Windsor, January
6, 1992.

Marvin Resnikoff and Anne Vanrenterghem, Preliminary Review of US Ecology Safety
Analysis Report, Proposed Boyd County, Nebraska Low-Level Waste Facility, prepared
on behalf of the Boyd County Local Monitoring Committee, February 2, 1992.

Marvin Resnikoflt Radon Releases from Uranium Tailings and Projected Health Effects,
prepared on behalf of Northwatch Coalition, February 17, 1992.

RWMA, White Paper #5, Storage of Low-Level Radioactive Waste, prepared on behalf of
the Towns of East Windsor, Ellington and South Wimdsor, February 19, 1992.

Marvin Resnikoff, Scope: McArthur River and Cigar Lake Projects, Memo to Inter
Church Uranium Council, February 27, 1992.

Richard Leigh, Marvin Resnikoff and Anne Vanrenterghem, Environmental Impacts of
Elliot Lake Mill Tailings, prepared on behalf of Northwatch Coalition, March 30, 1992.

Marvin Resnikofi• Canadian High-Level Waste Repository Costs, Memo to David Poch
and David Argue, Coalition of Environmental Groups, April 2, 1992.

Minard Hamilton, Low Level Waste Facilities in Canada and the U.S., prepared on behalf
of Northwatch Coalition, April 22, 1992.



Exhibit C Page 2

Marvin Resnikoff, Comment on Midwest Joint Venture EIS, Memo to Inter Church
Uranium Council, April 23, 1992.

Benjamin A. Goldman, Review of Environmental Report Social and Economic Impact
Assessments: Proposed Low-Level Radioactive Waste Disposal Facility, prepared on
behalf of Northwatch Coalition, June 25, 1992.

Lee DiTullio and Marvin Resnikoff, Review of Safety Analysis Report Part 1: Geology,
Hydrology Proposed Low-Level Waste Facility Butte, Nebraska, prepared on 6ehalf of the
Boyd County Local Monitoring Committee, June 29, 1992.

Marvin Resnikofl Mythbuster#8, "Low-Level" Radioactive Waste, for Safe Energy
Communications Council, Summer 1992.

Marvin Resnikoff Comments on Final Guidelines for the Preparation of an
Environmental Impact Statement on the Nuclear Fuel Waste Management and Disposal
Concept, July 22, 1992.

Marvin Resnikoff, NMIs Proposed Hydromet Project, Memo to Judy Scotnicki,
Concerned Citizens of Concord, July 29, 1992.

Marvin Resnikoff and Lee DiTullio, Review of Safety Analysis Report Part 2: Risk
Assessment Proposed Low-Level Waste Facility Butte, Nebraska, prepared on behalf of
the Boyd County Local Monitoring Committee, August 7, 1992.

RWMA, Comments on McClean Lake Project EIS, prepared on behalf of the Inter-
Uranium Coalition, June 30, 1992.

Lee DiTullio and Karen Levine, Comments on CluffLake EIS, prepared on behalf of the
Inter-Church Uranium Coalition, July 20, 1992.

Marvin Resnikoff Plutonium Ship Akatsuki Maru Consequences of Fire at the Pearl
Harbor Naval Shipyard, prepared on behalf of Greenpeace, August 24, 1992.

Marvin Resnikoff Waste Impacts of the Nuclear Fuel Cycle, prepared on behalf of
Coalition of Environmental Groups, November 1992.

Marvin Resnikoff, Declarations on the safety of shipping naval fuel from shipyards to
Idaho before the Federal District Court, prepared on behalf of the Idaho Attorney General,
March 1993.
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Marvin ResnikofW Declaration on the safety of the VSC-24 storage cask before the
Federal District Court on behalf of the Lake Michigan Federation, May 1993.

Marvin Resnikoff. Talk at a Town Meeting in Grand Rapids, Michigan, June 22, regarding
the safety of the VSC-24 storage container at the Palisades reactor.

Marvin Resnikoff, Reports to two environmental assessment panels reviewing the
environmental impact of proposed mining operations in Northern Saskatchewain, prepared
on behalf of the Interchurch Uranium Coalition, May 12 and June 14, 1993.

Marvin Resnikoff Presentation before the Ohio Governor's Blue Ribbon Committee on
siting a low-level waste facility in Ohio for the Midwest Compact, July 1993.

Marvin Resnikofl Report on the safety of processing and storing radium-contaminated.
wastes in the Tapscott district of Scarborough, Toronto, prepared on behalf of the
Coalition Against Radioactive Tapscott, November 1, 1993.

Marvin Resnikofft Remarks before the Department of Energy meeting on the Multi-
Purpose Canister, Washington, D.C., November 16, 1993.

Marvin Resnikofft Report on the scoping guidelines for production of an Environmental
Impact Statement (EIS) for decommissioning of the Elliot Lake uranium tailings and
report on the draft EIS by Rio Algom for the decommissioning of Quirk and Panel
tailings, Elliot Lake, prepared on behalf of Algoma-Manitoulin Nuclear Awareness,
December 15, 1993.

Resnikoft M and Haaker, R, "Estimated Radiation Dose received by James E Case, et al,
during Pipe De-scaling Operations at Brookhaven, Mississippi," report prepared in the
case Case v. Chevron, January 23, 1994.

Radioactive Waste Management Associates, "Soil Separation: What It Means For
Wayne," report prepared for the Town of Wayne, New Jersey, May 24, 1994.

Resnikoft M and Fuchsman, P, "Comments on the Department of Energy's Baseline Risk
Assessment for the Wayne Site, Wayne, New Jersey, January 1994," May 31, 1994.

Resnikoff M, "Radiation Dose Exposures Received by William Davis During Lens
Polishing Operation," report prepared for the case Davis v Transelco et al, July 1, 1994.



Exhibit C Page 4

Leigh, RL and Resnikoff, M, "Estimated Exposure to Radiation and Metals Received by
Lincoln Park Residents from Cotter Mill Operations," report prepared for the case J
Dodge et al v. Commonwealth Edison, July 1, 1994.

Resnikoffl M, Affidavit prepared on behalf of plaintiffs in the United States District Court
for the Eastern District Of Tennessee at Knoxville, Euchee Marina & Campground, Inc. et
al, plaintiffs, v Union Carbide Corporation, et al, defendants, July 15, 1994.

Resnikoffý M and Knowlton, K, "Preliminary Critique of the Safety Analysis R~port,
Wake/Chatham Proposed Low-Level Waste Facility," report prepared for the
Chatham County Preferred Site Local Advisory Committee, July 19, 1994.

Resnikoffi M, Leigh, RL and Fuchsman, P, "Comments on the Department of Energy's
Baseline Risk Assessment for the Maywood Site, Maywood, New Jersey, April 1993,"
July 27, 1994.

Resnikoffý M, "Prefiled Testimony Of Marvin Resnikoff, Ph.D. On Behalf of Lake
Michigan Federation, before the Public' Service Commission of Wisconsin, in the case of
Application of Wisconsin Electric Power Company for Authority to Construct and Place
in Operation an Independent Spent Fuel Storage Facility Utilizing Dry Cask Storage
Technology at the Point Beach Nuclear Plant Located in the Town of Two Creeks,
Manitowoc County, September 11, 1994. Also Rebuttal Testimony, dated September 27,
1994 and Supplemental Testimony, dated October 3, 1994.

Resnikoff; M, affidavit prepared on behalf of plaintiffs in the United States District Court
for the District of Massachusetts, Citizens Awareness Network, Inc., plaintiff; v. United
States Nuclear Regulatory Commission, defendant, October 4, 1994.

Resnikoffl M, affidavit in opposition to motion of Westinghouse for summary judgment,
prepared on behalf of plaintiffs in the United States District Court for the Western District
Of Washington at Yakima, in re Hanford Nuclear Reservation, October 15, 1994.

RWMA, "Comments on proposed rule change: radiation standards for low-level waste
facilities," January 9, 1995.

Resnikoff M, "Nuclear waste transportation and the role of the public, Las Vegas,
Nevada: unresolved safety issues," February 1, 1995.

Resnikoff; M, "Ohio low-level waste legislation," Lobby Day, Ohio Environmental
Council Border Opposes Nuclear Dump," February 22, 1995.
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Fuchsman, P, Hamilton, M, Knowlton, K, Levine, K and Resnikoff, M, "Wayne Health
Survey," prepared for the Town of Wayne, April, 1995.

Knowlton, K and Resnikiff; M, "A review of the phase II field investigation and financial
resources of NMI," report prepared for CREW, May 22, 1995.

Resniko• M, Knowlton, K and Fuchsman, P, "Low-level waste transportation in Texas,"
prepared for Alert Citizens for Environmental Safety, June 29, 1995.

Resnikoflf M and Knowlton, K, "Comments on 'Engineering evaluation/cost analysis for
the cleanup of residential and municipal vicinity properties at the Maywood site, Bergen
County, New Jersey,"' on behalf of Concerned Citizens of Maywood, August 11, 1995.

Resnikoflf M, Fuchsman, P and Knowlton, K, "Low-level waste transportation in North
Carolina," prepared for the Chatham County Preferred Site Local Advisory Committee,
August 13, 1995.

Edelman, G and Fuchsman, P, "Business survey on the Socioeconomic impact of the low-
level radioactive waste facility proposed for North Carolina," prepared for Chatham
County, August, 16, 1995

Resnikoff M, Knowlton, K and Fuchsman, P, "Comments on environmental impact
statements for the Cigar Lake and Midwest Joint Ventures proposals," prepared for the
Saskatchewan Uranium Coalition, October, 27, 1995.

Knowlton, K, Resnikofl M and Fuchsman, P, "Review of the license application for the
Proposed LLRW facility near Sierra Blanca, Texas," prepared for Alert Citizens for
Environmental Safety," November 30, 1995.

Resnikofi M, "Scoping Comments for the Environmental Impact Statement for a
Geologic Repository for the Disposal of Spent Nuclear Fuel and High-Level Radioactive
Waste at Yucca Mountain, Nye, County, Nevada, December 1, 1995.

Resnikoff M, "Calculation of Radiation Exposures Received by Donald A. Schroeder,
West Chicago, Illinois." Prepared for case Schroeder v Kerr-McGee, February 21,1996.

Resnikoffl M, K Knowlton, and K Island, "Comments on Environmental Impact Statement
for the McArthur River Proposal," prepared for Saskatchewan Uranium Coalition, March
1, 1996.
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Resnikofý M, K Knowlton, P Fuchsman, and K Island, "Site Suitability and Impact of
Proposed Radioactive Waste Facility, Wake/Chatham Counties, North Carolina," prepared
for Chatham County Preferred Site Local Advisory Committee, March 20, 1996.

Resnikoff M, "Mississippi Oil and Gas Board Proposed Rule 69: Control of Oilfield
NORM," March 25, 1996.

ResnikofW M, "Before the Illinois LLRW Task Group: Comments on RevisedSiting
Criteria," May 15, 1996.

Resnikoff; M, "Decommissioning of Big Rock Point," prepared for Don't Waste Michigan
- Northern Chapter, July 1996.

Resnikoff M, "Preliminary Report: Occupational Exposures for Plaintiffs Garza and
Depain from Uranium Solution Mining Activities, Bruni, Texas" July 31,1996.

RWMA, "Comments on the IRP Remedial Design Work Plan, Maxey Flats, Kentucky,"
prepared for Maxey Flats Concerned Citizens, August 2, 1996.

Knowlton K, and.M Resnikoffl "Review of the License Application for the Proposed
LLRW Facility Near Sierra Blanca, Texas," prepared for Sierra Blanca Legal Defense
Fund, updated August 14, 1996, (original November 30,1995).

Resnikoft M, "Radiation Dose Exposure Received by Milt Vercher During Oil Pipe
Cleaning Operations," September 27, 1996.

Resnikoft; M, and K Knowlton, "Comments on the Department of Energy's Draft
Feasibility Study and Draft Record of Decision for the Wayne, New Jersey Site," October
15, 1996.

Knowlton, K, M Medina, and M Resnikoff, "Comments on Fall 1996 Addendums to JEB
Pit Tailings Disposal Plans," prepared on the behalf of the Saskatchewan Uranium
Coalition, December 2,1996.
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Reports, Publications and Papers 1985-1991

January 1985 "U.S. Radioactive Landfill Experience," paper, presented to the Annual
Institute of British Geographers in Leeds, England. Incorporated into Nuclear
Power in Crisis: Politics and Planning for the Nuclear State, edited by Blowers, A.,
and Pepper, D., Nichols Publishing Co. (1987).

February 1985 "Comments on the transportation sections of the draft Environmental
Assessment for a high level waste repository in Utah," prepared for the. State of
Utah.

March 1985 Testimony before the House Committee on Interior and Insular Affairs on
the long-lived hazard of "low-level" radioactive waste.

May 1985 "Radioactive Waste Incineration in Bladen County, What's Coming Out of the
Stack?," Campaign report on the environmental impact of incinerating radioactive
waste in Bladen County, North Carolina, 33 pages.

August 1985 Paper submitted to the House Energy and Commerce Committee, on the
hazard of long-lived low-level waste.

September 1985 "Radioactive Waste Incineration in Parks Township, Pennsylvania,
What's Coming Out of the Stack?," Campaign report on the environmental impact
of incinerating radioactive waste in Parks Township, Pennsylvania, 32 pages.

September 2, 1985 "Critique of Submission by Dr. John Till to the House Committee on
Interior and Insular Affairs."

February 1986 "Alternatives to Radioactive Landfills, An Environmental Perspective,"
paper presented at the International Symposium on Alternatives to Radioactive
Landfills, Chicago, Ill. Paper incorporated in the Proceedings, published by the
Illinois Dept of Nuclear Safety and the Central Midwest Compact Commission.

June 1986 "Feed Materials Production Center, Uranium Contamination of Off-site
Wells," Campaign report prepared with Dana Coyle on the health impact of
uranium contamination of off-site wells, 35 pages.

June 1986 Testimony on behalf of the Northwest Inland Waters Coalition, a public
interest organization, for the Federal District Court, State of Washington, on the
need for an Environmental Impact Statement to evaluate the import of irradiated
nuclear fuel from Taiwan through the Port of Seattle.

July 1986 Paper on the Kerr-McGee uranium conversion facility near Salisaw, Oklahoma
presented to conference organized by Native Americans for a Clean Environment.
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July 1986
September 1986 Affidavit in Federal Court in New York City on behalf of a Warwick,

New York public interest, group (WARD), and in New Jersey State Courts on
behalf of the New York-New Jersey Trails Conference, opposing plans by the New
Jersey Department of Environmental Protection to move radium residues from
Montclair to Vernon, New Jersey.

August, 1986 Supplement to June 1986 Campaign report on the Feed Materials
Production Center discussing contamination of public water supplies, 20 pages.

September 1986 "Disposal of high-level waste in Canada," paper presented at high-level
waste conference, Winnipeg, Manitoba. Workshop on the transportation of
irradiated fuel in Canada. Incorporated into Challenges to Nuclear Waste,
Proceedings of Nuclear Waste Issues Conference, Sept 12-14, 1986, edited by
Weiser, A., Concerned Citizens of Manitoba, Winnipeg, Manitoba, 1987.

November 1986 Associates report to the State of Kansas on draft Request for Proposal
for contractor to the Central States Compact, 10 pages.

November 1986 "Transportation of irradiated fuel," paper presented to a subcommittee of
the National Association of Attorneys General, Las Vegas, Nevada.

December 1986 Associates affidavit prepared for the Coalition on West Valley Nuclear
Wastes and the Radioactive Waste Campaign in a successful U.S. District Court
action on the need for a federal Environmental Impact Statement before disposing
of low-level waste at West Valley.

February 1987 "Off-site radioactive contamination at DOE's Oak Ridge, Tennessee
facility," Campaign report prepared with Dana Coyle on radioactive leakage from
the Oak Ridge Reservation, 65 pages.

May 1987 "At-reactor storage of irradiated fuel," paper presented at conference
sponsored by Blue Ridge Environmental Defense League and other citizen
organizations at Maryville, Tennessee.

June 1987 Associates affidavit prepared for the Sierra Club Legal Defense Fund on the
need for an Environmental Impact Statement before incinerating plutonium-
contaminated waste at the Rocky Flats Plant.

September 1987 Living Without Landfills, Campaign book on the hazard of radioactive
landfills, and safer alternatives, 119 pages.

September 1987 Associates affidavit prepared on behalf of the Alaska Attorney General
in a U.S. District Court action on the need for a federal Environmental Impact
Statement for air shipments of plutonium in Alaska.
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November 1987 "Low-level waste in Michigan," talk before a joint session of the
Michigan Legislature, East Lansing, Michigan.

February 1988 Testimony before the Vermont House Committee on Natural Resources
and the Environment, Montpelier, Vermont.

May 1988 Talks at Chadron State College (Chadron, Neb), Alliance, and Scottsbluff, on
"low-level" waste in the Central States.

June 1988 Co-authored the Radioactive Waste Campaign's Deadly Defense, 170 page
book on radioactive waste at nuclear weapons facilities. Released at a national
press conference in Washington, D.C.

June 1988 Wayne and Clark counties, Illinois; public meetings near proposed l1w dump
sites; jointly-sponsored with local groups (Individuals for a Clean Environment)

July 1988 Briefing before Congressional Legislative Assistants on the findings of Deadly
Defense, jointly conducted.with the Sierra Club and sponsored by Representative
Don Bonker.

September 1988 Reno, NV; talk before Northern Colorado Gaming Executives re.
transportation of irradiated fuel to a proposed high-level waste repository; jointly
sponsored by Citizens Alert and State of Nevada

September 1988 "Rebuttal of NRC Critique of Living Without Landfills, 12 pages.

October 1988 Boulder, CO; talk, participation in conference and chapter of book,
Environmental Impacts of Warfare; sponsored by the Sierra Club.

November 1988 Nucla, CO; prepared testimony before Colorado Department of Health
re. suitability of proposed "low-level" waste disposal site in Uravan, Colorado on
behalf of Western Colorado Congress.

November 1988 Augusta, Maine; participation in debate sponsored by the Maine Low-
Level Radioactive Waste Authority

December 1988 Preparation of court affidavit re. proposed irradiated fuel shipments from
Taiwan through Portsmouth, Virginia, before the United States District Court,
District Of Columbia, on behalf of the Sierra Club Legal Defense Fund.

February 1989 "Uranium Releases at Fernald, Radiation Doses to Nearby Residents,"
report released by the Radioactive Waste Campaign at Cincinnati, Ohio press
conference.



Exhibit C Page 10

April 1989 "Risks of Low-Level Radioactive Waste Transportation," 8-page fact sheet,
prepared for the Radioactive Waste Campaign.

May 12, 1989, "Preliminary Report on RI/FS Study," prepared on behalf of Maxey Flats
Concerned Citizens, Flemingsburg, Kentucky.

August 30, 1989, "Analysis of RADTRAN Computer Model," paper presented at meeting
of the American Nuclear Society Meeting, Las Vegas, Nevada.

-October 1989 "Report on Maxey Flats Remediation Program," 75-page report, prepared
for Maxey Flats Concerned Citizens, Inc.

November 1989 "RADTRAN Analysis," 60-page report on the probability and
consequences of accidents in transporting high-level waste to the proposed Yucca
Mountain repository, prepared for the University of Nevada, Las Vegas.

February 1990 "Radioactive Waste Mismanagement at Nine Mile Point 1."

April 9, 1990 "Comments on the Final Supplemental Environmental Impact Statement,
Waste Isolation Pilot Plant," on behalf of Concerned Citizens for Nuclear Safety,
Santa Fe, New Mexico.

April 25, 1990, talk before the Hazardous Materials/Nuclear Symposium on nuclear
transportation issues, Ely, Nevada.

April 26, 1990, Statement before the Nevada Commission on Nuclear Projects on nuclear
transportation issues, Las Vegas, Nevada.

July 19, 1990, "Report on Feasibility Study, Risk Assessment, App. D, iodine hazard,"
prepared on behalf of Maxey Flats Concerned Citizens, Flemingsburg, Kentucky.

August 1, 1990, "Report on the State of Kentucky, Maxey Flats Closure Plan," prepared
on behalf of Maxey Flats Concerned Citizens, Flemingsburg, Kentucky.

August 1990 Preparation of second court affidavit re. proposed irradiated fuel shipments
from Taiwan through Portsmouth, Virginia, before the United States District
Court, District Of Columbia, on behalf of the Sierra Club Legal Defense Fund.

September 1990 "The Generation Time-Bomb: Radioactive and Chemical Defense
Wastes," in Hidden Dangers, Environmental Consequences of Preparing for War,
edited by AH Ehrlich and JW Birks, Sierra Club Books, San Francisco

October 22, 1990, "Review of Environmental Report for the Central Interstate Compact
Low-level Radioactive Waste Facility," on behalf of Heartland Operation to
Protect the Environment, Auburn, Nebraska.
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December 1990 Declaration re. the constitutionality of the Low-Level Radioactive Waste
Policy Act before the U.S. District Court, District of Nebraska on behalf of
Concerned Citizens of Nebraska.

December 1990 Preparation of third court affidavit re. proposed irradiated fuel shipments
from Taiwan through Portsmouth, Virginia, before the United States District
Court, District Of Columbia, on behalf of the Sierra Club Legal Defense Fund.

February 8, 1991, "Review of`Risk Assessment and Safety Analysis, University of
Michigan Waste Handling Facility,' on behalf of No. Campus Residents Council,
Ann Arbor, Michigan.

April 1, 1991, "Health and Safety Impact of NMI," on behalf of Citizens Concerned About
NMI, Concord, Massachusetts.

May 6, 1991, "Comments on Final Environmental Impact Statement, Prairie Island
Independent Spent Fuel Storage Installation," on behalf of the Sioux Tribal
Council, Red Wing, Minnesota.

May 16, 1991, "Managing Low-Level Radioactive Waste," talk at Future Options
Symposium, International Institute for Low Level Radioactive Waste, East
Lansing Michigan.

May 23, 1991, "Radiac Accident Analysis," prepared on behalf of the Radioactive Waste
Campaign, Brooklyn, New York.

May 30, 1991, "Nuclear Power in the United States," talk sponsored by the Green Party,
Rikstag, Green Party Group Room, Stockholm, Sweden.

June 20, 1991, "Comments on the Department of Energy Environmental Assessment on
Off-Site Fuels Policy," prepared on behalf of the Sierra Club Legal Defense Fund,
Washington, D.C.

July 1, 199 1, "Comments on the Final Environmental Impact Statement for the Proposed
Ward Valley Low-level Waste Landfill," submitted to the California Department of
Health Services, on behalf of Don't Waste California.

July 12, 199 1, "Comments on EPA Proposed Plan," prepared on behalf of Maxey Flats
Concerned Citizens, Flemingsburg, Kentucky.

September 8, 1991 Preparation of 4th court affidavit re. proposed irradiated fuel
shipments from Taiwan through Portsmouth, Virginia, before the United States
District Court, District Of Columbia, on behalf of the Sierra Club Legal Defense
Fund.
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September 20, 1991 "Consequences of a Severe BEU Ship Accident," memo to
Greenpeace

September 30, 1991 "Prairie Island Independent Spent Fuel Storage Facility, Cost and
Radiation Analysis," before the M/innesota Public Utility Commission on behalf of
the Prairie Island Mdewakanton Sioux Indian Community.

_October 23, 1991 "Health and Safety Impacts ofNMI, 2nd Report," prepared on behalf
of Concerned Citizens about NMI, Concord, Mass.

October 31, 1991 Preparation of 5th court affidavit re. proposed irradiated fuel shipments
from Taiwan through Portsmouth, Virginia, before the United States District
Court, District Of Columbia, on behalf of the Sierra Club Legal Defense Fund.

November 4, 1991 Statement before the City of Albuquerque Common Council regarding
disposal of radioactive waste into the city sewer system.

November 9, 1991 Affidavit re. shipments of Pu-contaminated waste to the proposed
WIPP facility, before the US District CoUrt, District of Columbia, on behalf of the
New Mexico Attorney General.

November 1991 "Prairie Island Independent Spent Fuel Storage Facility, Prefiled Reply
Testimony," before the Minnesota Public Utility Commission on behalf of the
Prairie Island Mdewakanton Sioux Indian Community.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

Before Chief Administrative Judge
B. Paul Cotter, Jr., Presiding Officer

Administrative Judge
Thomas, D. Murphy, Special Assistant

)

In the Matter of ))
HYDRO RESOURCES, INC. ) Docket No. 40-8968-ML

12750 Merit Drive )
Suite 1210 LBI2 ) ASLBP No. 95-706-01-ML
Dallas, TX 75251 )

DECLARATION OF LARRY J. KING

I, Larry J. King, declare as follows:

1. .My name is Larry.J. King. "I am of souid mind and body and competent

to make this .declaration. I know- the information 'stated herein from my personal

knowledge, except that the information stated as my &lief is my personal belief.

2. My mailing address is P.O. Box 2197, Gallup, New Mexico, 87305.,

3. 1 graduated from high school in 1975 and I have more than 60 hours of

college credits. I am presently employed as an engineering technician with the Indian

Health Service's Office of Environmental Health and Engineering in Gallup, New

Mexico. I have held this position since January 1997, when I was promoted from an



engineecring po"itit,, with the Office ef Environmental Health and Engineering in

Crownpoini. Ncw , Mexico.

4. 1 am a member of the Navajo Tribe. I live in a home built by my father

on land located in (he southeastern quarter of the northeast quarter of Section 17,

Township 16 North. Range 16 West, McKinley County, New Mexico, in which my

father received .a homesite lease interest from the Navajo N~tion. I moved to this house

shortly after my father's death one year ago. I also have a homesite lease interest from

the Navajo Nation in a one-acre parcel located in the southeastern quarter of the northeast

quarter of Section 17, Township 16 North, Range 16 West, McKinley County, New

Mexico. My two sisters, whose names are Dorothy King Smith and Rita Jean Grey, live

in homes located in the southeastern quarter of the northeast quarter of Section 17,

Township 16 North, Range 16 West, McKinley County, New Mexico. My sister Rita

Jean Grey uscd the name Rita Jean King prior to her marriage. In an affidavit that I

gave on March 20. 1995, 1 mistakenly stated that my homesite, my fatherI's home, and

my sisters' homes were located in the southeastern quarter of Section 17. I1plan to. build

a home on my hiomcsite within tie next five years. I plan to live in either my father's

home in Section 17 or onmy homesite in Section 17 for the rest of.my life.

5. My sisters and I hold a grazing permit issued to us and our father, Howard

King, by the jnited States Bureau of Indian Affairs and giving us the right to graze

livestock in thie eastern half of the eastern half of Section 17 and the western half of

Section 16 r 'TUownislhip 16 North, Range 16 West, McKinley County, New Mexico.
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Our grazing vipmimt number is CP-94-16-033. Our family currently grazes about 18 head

of cattle on this Iand, and we graze as much as 30 head when rainfall is greater than it

has been in thc past two years. Our family has lived and raised livestock on portions of

Sections 16 and 17 for more than 60 years. I plan to continue to graze livestock on these

lands for the resI of my life.

6. 1 have reviewed the United States Nuclgr Regulatory Commission's Draft

Environmental Impact Statement to Construct and Operate the Crownpoint Uranium

Solution Mining Project dated October 1994 ("DEIS"). In February 1995, I attended a

public meeting about the Crownpoint Uranium Sotution Mining Project. That meeting

was held at the Church Rock Chaptcr House and I believe that officials from Hydro

Resources ITc. were there. I publicly stated my concerns about the project at that

meeting. I have heard that there is a Final Environmental Impact Statement for the

project, but I have not received a copy of any document concerning the project labeled

"Final Environmental Impact Statement." I understand from reading the DýIS and from

what I learned at the public meeting in February 1995 that Hydro Resources, Inc..plans

to dispose of wastewater from its proposed Church Rock processing plant by irrigation

on land within the eastern portion of Section 17, Township 16 North, Range 16 West,

McKinley County, New Mexico. That location is within my sisters and 'my grazing

permit area. I am concerned that disposal of wastewater in that location would make the

land unfit for grazing, would contaminate our livestock watering ponds located in our

grazing permit area, and would harm our cattle.
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7. 1 understand from reading the DEIS and from what I learned at the public

meeting that I attended in February 1995 that Hydro Resources, Inc. proposes to solution

mine on portions of Section 17 and Section 8, Township 16 North, Range 16 West,

McKinley County, New Mexico, and that some of the monitoring wells that Hydro

Resources, Inc. plans to construct outside the area of its wells fields will be located in
. /1

the eastern portion of Section 17. I am concerned that these monitoring wells and mining

injection and production wells would be located on or near my sisters and my grazing

permit area and would make the land unfit for grazing, would contaminate our livestock

watering powds located in our grazing permit area, and would harm our cattle.

8. 1 also understand from reading the DEIS and from what I learned at the

public meeting that L attended in February 1995 that Hydro Resources, Inc. may

construct wastewater evaporation ponds on portions of Section 17 and Section 8,

Township 16 North, Range 16 West, McKinley County, New Mexico. I am concerned

that those evaporation ponds might be constructed on or near my sisters and my grazing

permit area.

9. 1 amn also concerned that Hydro Resources Inc.'s mining injection and

production wells, monitoring wells, wastcwater disposal areas, or evaporation ponds

might be constructed on or near the homesite land where I live, my homesite land, or my

sisters' hornesite lands. I am further concerned that contaminants would be carried on

the wind or hy surface water drainage from Hydri Resources Inc.'s mines, wastewater

disposal areas, evaporation ponds, and processing plant to my the house I live in, my

4



homesite, and my sisters' homes located in Section 17. 1 am concerned that the project

would contaminate our property and harm our health. I have nieces and nephews who

live in Section1 17 and play in the area where the mine well fields and monitoring wells

would he loca'tcd. lam concerned that thcy will be injured by playing around mining

equipmcit or wells, or will be exposed to contamination.
• /

10. 1 highly value the peace and quiet at my home and the beauty of the

landscape around my home and within and around my grazing permit area. I am

concerned that the mining and processing activities and the truck traffic associated with

Hydro Rcsourcc,, Inc.'s project would disturb the quiet atmosphere and destroy the

beauty of thc landscape. I am also concerned that Hydro Resources Inc.'s trucks would

have accidcnts that would harm myself or members of my extended family. I believe

that the trucks would travel on Route 566 and Navajo Highway 49. I commute to my

job in Gallup cVCry weekday by Route 566. My job requires me to travel on Navajo

Highway 49 hetween Church Rock and Pinedale one or two times every week to inspect

the water system. 1 am especially concern about truck accidents because my.- older

brother and another relative were killed in separate accidents with uranium ore trucks in

the 1970s.

1 I. 1 am also concerned that any decision by a court of the United States about

which sovercign h•s jurisdiction to issue permits for Hydro Resources, Inc.'s Church

Rock mining injection and production wells on Sections 8 and 17 would affect my

property rights to my homesite and the grazing permit that I share with my sisters. I
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believe that the Navajo Nation has jurisdiction over Section 8 and 17. If a court decides

that the State of New Mexico has jurisdiction, I am concerned that I would have to pay

additional fees or comply with additional regulations of the State of New Mexico or

McKinley Coun1ty in order to build the home that I plan to build on my homesite in

Section 17.

12. 1 an a member of Eastern Navajo Dind Against Uranium Mining

("ENDAUM "). I authorize ENDAUM to represent me in all administrative and judicial

proceedings concerning any and all permits, licenses, and approvals for Hydro Resources

Inc.'s proposcd Cruwnpoint Uranium Solution Mining Project at Church Rock and

Crownpoint, New Mexico, and in all proceedings concerning jurisdiction to issue such

permits, licunses, and approvals.

I declare the foregoing under penalty of perjury on this .__day of October, 1997,

at n / 0 New Mexico.

h. I" "4m

Sworn and subscribed bef Ire me, the undersigned, a Nota*,•l, in and for the
State of New Mexico, on this ._ day of Octoher, 1997, at =: new
Mexico. My C'ommission expires on
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