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I. INTRODUCTION

Licensee, Hydro Resources, Inc. ("HRI"), respectfully submits this Response to

Intervenors' briefs with respect to HRI's technical and financial qualifications and financial

assurance for decommissioning. As set forth below, Intervenors' briefs on the aforereferenced

issues raise few points relevant to this proceeding and fail to state concerns justifying

reexamination of HRI's source materials license. The lengthy "testimony" proffered in support

of Intervenors' brief, while often factually accurate, frequently mischaracterizes the applicable

regulatory requirements and is almost entirely irrelevant to evaluating the validity of HRI's

license.
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II. ARGUMENT

A. HRI's Personnel Are Qualified to Operate the Crownpoint Uranium
Project.

1. HRI is a wholly-owned subsidiary of Uranium Resources, Inc.

HRI is a wholly-owned subsidiary of Uranium Resources, Inc. HRI was created to

develop uranium properties in New Mexico. In fact, HRI holds more than 500,000 acres of

mineral rights in New Mexico, more than any other uranium mining company. Of this, the

Crownpoint Uranium Project ("CUP") comprises approximately 2,750 acres, a small fraction of

HRI's New Mexico mineral acreage.

HRI's proven and probable New Mexico uranium reserves are estimated at 72.82 million

pounds. URI, a subsidiary of Uranium Resources, Inc. created to develop uranium properties in

Texas, oversees uranium reserves estimated at 8.36 million pounds. Because HRI oversees the

vast bulk of the assets, the long-term survival of the corporation is largely dependent on HRI's

successful New Mexico operations.

Uranium Resources, Inc. will provide audit services to both URI and HRI and some

Uranium Resources personnel provide professional services to both URI and HRI. Once HRI is

operating, HRI will be a profit center wholly independent from URI, operating, of course, under

a separate license and with entirely separate personnel. Intervenors' brief devotes ten pages to

discussing the relationship of these three companies, apparently to make the point that HRI's

fitness to operate the CUP should be judged by the experience of URI and/or Uranium

Resources, Inc. Irrespective of the relationship among these three entities, however, HRI has

demonstrated that it possesses the requisite qualifications to operate the CUP in accordance with

the terms of its license.
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2. Uranium Resources, Inc. possesses relevant experience with
mining operations similar to those proposed for the CUP.

Intervenors assert that "[T]he mining that Uranium Resources, Inc. has conducted in

South Texas through URI has not been in conditions such as those that will be encountered by

HRI at the Church Rock, Crownpoint, and Unit 1 sites in the Crownpoint Project." Intervenors'

Brief at 11. In support of their argument Intervenors complain that the ore horizon at the CUP

sites is much deeper than that experienced in South Texas, that unlike the South Texas sites,

"mining at the Church Rock site will be conducted within mined-out stopes and the rocks that

surround them," and that the natural groundwater quality in the South Texas mining area is much

poorer than the groundwater quality at the CUP sites. Intervenors' Brief at 11-12. Intervenors'

arguments simply are inaccurate or irrelevant.

a. Depth to ore is relevant primarily to well construction.

In the context of in situ leach mining, the depth to the ore is relevant primarily to how the

wells are engineered and the construction materials used. As described at COP Rev. 2.0, § 6,

the Churchrock wells will be designed and engineered specifically to perform at the depths to

which they are drilled. Casing materials for these wells are designed to withstand the higher

subsurface pressures encountered at greater depth. Such casing materials are commonly used in

the petroleum industry, where depth related and formation fracture pressures far exceed those to

be encountered at the CUP.

Intervenors claim that injection pressures at URI's South Texas operations are one-fifth

to one-eighth those expected at the CUP. This is incorrect as surface injection pressures will be

similar at these two projects. COP Rev. 2.0 at 67 shows maximum injection pressure at

Churchrock to be 137 psig. versus Kingsville Dome, with a maximum injection pressure of 240

psig. Likewise, Intervenors take exception to HRI's calculations regarding the formation
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fracture pressures to be encountered at the CUP. LC 10.31, however, requires HRI to perform

step rate fracture tests and to employ engineering design criteria based on these tests.

Consequently, Intervenors' concern in this regard is meritless.

Even if Intervenors' concern about well depths at the CUP sites had any merit, such

concern certainly would be misplaced with regard to the Churchrock sites. Wells at URI's

Kingsville Dome site in South Texas are completed at an average depth of 650 feet; average well

depth at the Churchrock sites will be 825 feet. For all practical purposes, these depths impose

identical requirements for well design, materials, and operation. Thus, the experience of

Uranium Resources, Inc. personnel with well design and construction in South Texas qualifies

these personnel to undertake essentially identical tasks at Churchrock.

b. Intervenors misapprehend the significance of the mine
workings on Section 17.

Intervenors claim that the South Texas ISL mining operations do not impinge on old

mine workings and that, therefore, HRI is without the experience necessary to go forward with

its planned ISL mining operations in New Mexico. Intervenor's Brief at 11. Intervenors' claim

ignores the fact that the mine workings they allude to exist only on Section 17 of the CUP, and

not on Section 8. Section 17, and thus Intervenors' concern about the mine workings, is not at

issue at this time. Even if this issue were ripe, however, Intervenors' concern still is misplaced.

HRI is well acquainted with the mine workings on Section 17 and is working with geologists

and hydrologists to mine successfully in this environment. In fact, HRI is quite familiar with

ISL mining in mine workings in the Westwater presently being conducted successfully by

another operator in the Ambrosia Lake Area.

As noted above, Section 17, which is not at issue in this proceeding, is the only section of the

CUP where mine workings are present. Nevertheless, review of detailed mapping of the
Footnote continued on next page
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c. Any preexisting difference in water quality between the
South Texas and CUP sites is irrelevant to the question of
HRI's qualification to operate the CUP.

Intervenors state that "[T]he most important difference between Uranium Resources,

Inc.'s experience in Texas and the proposed Crownpoint Project mining is the quality of the

water impacted by the mining involved. The natural ground water in the South Texas aquifer

subject to uranium leaching is substantially poorer quality than the natural water quality in the

Westwater Canyon aquifer at the proposed Crownpoint site.... The Crownpoint mine site also

'is unique in that it would be located near a public water supply."' Intervenors' Brief at 12,

citing FEIS A-22.

Intervenors apparently base their claim of better water quality in the area of the CUP on

the fact that the groundwater in the vicinity of the CUP contains lower Total Dissolved Solids

(TDS). Intervenors fail to mention that the concentration of radionuclides in the groundwater is

similar at the South Texas and New Mexico sites. Intervenors also neglect to mention that TDS

is really an aesthetic and not a health based concern. Additionally, Intervenors do not, in fact,

focus on TDS as a restoration issue at the CUP. The mere fact that TDS is lower at the CUP

sites than it is at URI's South Texas sites is meaningless.

Footnote continued from previous page

mine workings produced by the operators of those workings shows that no mine tunnels
extend beyond the boundaries of the proposed ISL well field. Mine shafts likewise were
mapped and construction records indicate that most of these shafts were sealed through
the overlying formations and are open to the Westwater sands. Based on the
documented information regarding the existing mine workings, and given that the
uranium recovery zone is already saturated and groundwater is under confined
conditions, the mine shafts and tunnels will have no significant impact on the hydraulic
control of leaching fluids and the potential for vertical or horizontal excursions is not
increased by the presence of the mine workings.
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Intervenors' claim that the Crownpoint site is unique because of its proximity to a public

water supply is irrelevant to planned operations on section 8 and, pursuant to the Presiding

Officer's September 22, 1998, bifurcation order, need not be addressed at this time.

Nevertheless, it bears mention that the the Crownpoint site's proximity to a public drinking

water supply has been addressed previously in the Environmental Impact Statement and the

Safety Evaluation Report prepared by NRC staff.

3. Intervenors Misstate and Mischaracterize Uranium Resources
Inc.'s Alleged "History of Problems and Violations at Other
Projects."

Intervenors allege that "Uranium Resources, Inc.'s experience should not be taken as a

demonstration of qualifications to conduct the proposed Crownpoint Project because of the

problems that Uranium Resources, Inc. has had at its South Texas mines." Intervenors' Brief at

12. Intervenors claim that URI has had problems with excursions at the Kingsville Dome site

and has been unable to restore groundwater radium and uranium to appropriate levels at other

locations. Id. at 13. Intervenors also claim that a pending lawsuit brought by a South Texas

rancher and ten violations cited by the Texas Department of Health during a recent inspection all

indicate that HRI is unqualified to operate the CUP. Id. at 13-14.

Uranium Resources, Inc., has, for more than twenty years of operation, maintained an

excellent compliance record. As is their habit, Intervenors have presented "facts" out of context

in a manner that distorts truth and is designed to mislead. Intervenors cite Mr. Staub's opinions,

as set forth in Table 3 of his statement in support of Intervenors' groundwater brief, as support

for their allegation that there have been thirteen documented excursions at the Kingsville Dome

project in South Texas. Intervenors' Brief at 12-13. However, Staub's Table 3 is incorrect.
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a. Intervenors misrepresent the number and nature of
"excursions" from the Kingsville Dome site.

Two of the "excursions" cited by Staub, at MW-7 and MW-8, did not occur at Kingsville

Dome. Nine of the "excursions" were actually instances of saltwater infiltration in shallow

monitor wells resulting in chloride exceedances. The Gulf of Mexico intrudes into the shallow

aquifer at the Kingsville Dome site and seawater, which is very high in chloride, has

occasionally infiltrated into the shallow wells. In each instance this problem was corrected by

washing the well screens to improve flow from the freshwater sand, thus allowing a

representative sample. These "excursions" did not even suggest the presence of lixiviant. Mr.

Staub's statement suggests he either misapprehends the conditions at the Kingsville Dome site or

he ignores evidence that does not support his conclusions.

Natural conditions affecting water quality at the CUP sites are very different from those

at Kingsville Dome. While the mine zone at Kingsville Dome is approximately 500 feet below

MSL and is influenced by the Gulf of Mexico, the mine zone at Churchrock is at approximately

6000 feet MSL and, of course, is not influenced by a large body of salt water. Consequently,

URI's encounter with salt water at Kingsville Dome is completely irrelevant to HRI's

qualification to conduct ISL operations in New Mexico.

Since beginning operation at Kingsville Dome in 1987, URI has experienced two

excursions. These incidents resulted from developing a wellfield too close to two monitoring

wells. URI currently is performing corrective action in cooperation with Texas regulatory

agencies. No water supply has been impacted and URI is in compliance with all state

requirements. If these two incidents are at all relevant to the issue of HRI's qualification to

operate an ISL mine, it is to show that HRI's sister company, URI, monitors its operations

7



closely and takes seriously its responsibilities to identify and respond to any problems that may

arise; HRI can be expected to do likewise.

b. Intervenors misrepresent the restoration status of URI's
South Texas wellfields.

Intervenors also complain that URI's groundwater radionuclide restoration at the

Benavides and Longoria sites was unsuccessful. Intervenors' Brief at 13. Interestingly, the State

of Texas does not concur in Intervenors' assessment. See TDH Memoranda attached hereto as

Exhibit A.

The Texas Natural Resource Conservation Commission ("TNRCC"), overseeing site

groundwater restoration on behalf of an agreement state, has approved URI's groundwater

restoration at both of these sites. See Exhibit B attached hereto. Intervenors complain that

Radium-226 in groundwater at these sites was not restored to the 5-pCi/1 drinking water

standard. Intervenors fail to mention, however, that in all mining areas, radium-226 was restored

to levels significantly less than the baseline. As for uranium, TNRCC determined that URI had

restored the groundwater to a level where it was suitable for its prior uses (the water was not fit

for drinking prior to any mining) and that further restoration efforts would be pointless (because

of the water's limited prior uses and the tremendous additional volume of clean water required to

conduct further restoration).

c. Unsubstantiated allegations of a local property owner are
utterly irrelevant to this proceeding.

Apparently unable to present any evidence to support their position, Intervenors attach a

complaint filed by a local property owner, requesting property remediation and actual and

punitive damages. Intervenors' reliance on a collection of unproved allegations by a landowner

of unknown motives speaks volumes about the merit of Intervenors' arguments.
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d. Intervenors grossly distort URI's compliance history with
the State of Texas.

Finally, Intervenors cite the most recent inspection report of the Texas Department of

Health ("TDH") noting ten violations at the Kingsville Dome site, as evidence that HRI is not

qualified to operate. Intervenors omit any mention of the fact that the violations cited were

administrative infractions, all without health, safety, or environmental consequences. Three of

the citations were withdrawn immediately upon URI's submittal of supplemental information

and URI has corrected the remaining violations to TDH's satisfaction. No fine was imposed in

connection with any of these violations and no further enforcement action is being taken.2 URI's

excellent compliance status in Texas is evidenced by the fact that TDH, the agency charged with

regularly inspecting URI's facilities, recently issued URI a new radioactive materials license for

URI's Vasquez satellite operation. See Vasquez license attached hereto as Exhibit C. As with

all license applications, URI's Vasquez satellite license application included a compliance

evaluation performed by TDH. See Vasquez Project Safety Evaluation Report, Sections 4.10-

4.12, attached hereto as Exhibit D. TDH presently is reviewing another URI license application

for the Alta Mesa satellite. Here, too, TDH has performed a compliance evaluation. HRI

submits that, notwithstanding Intervenors' distorted characterization, the State of Texas

consistently has given high marks to URI's record of regulatory compliance and apparently

regards URI as eminently qualified to conduct ISL operations. As Intervenors have taken pains

to point out, HRI can be expected to conduct itself similarly.

2 In fact, URI has never been assessed a fine.
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4. HRI's License and The COP and SER Prepared In Support
Thereof Establish That HRI Personnel Is Qualified By
Training and Experience.

NRC regulations provide:

An application for a specific license will be approved if:

(b) The applicant is qualified by reason of training and experience
to use the source material for the purpose requested in such manner
as to protect health and minimize danger to life or property; and
(c) The applicant's proposed equipment, facilities and procedures
are adequate to protect health and minimize danger to life or
property; and

(d) The issuance of the license will not be inimical to the common
defense and security or to the health and safety of the public....

10 C.F.R. Part 40.32. Intervenors protest that the COP and the SER developed in support of

HRI's license application are deficient in relying on the qualifications of personnel yet to be

hired by HRI and that HRI management qualifications are not stated with as much specificity as

Intervenors would like to see. Intervenors' Brief at 14-15. Intervenors assert that "the Staff has

precluded ENDAUM and SRIC from litigating the sufficiency of the qualifications of specific

individuals in this proceeding"and that this violates Intervenors' hearing rights under the AEA.

Id. at 15-16.

NRC regulations do not prescribe the qualifications for uranium recovery facility

management. However, certain management responsibilities and job qualification criteria are

specified in Regulatory Guide 8.31 ("Information Relevant to Ensuring that Occupational

Radiation Exposures at Uranium Mills will be As Low As Reasonably Achievable") (attached

hereto as Exhibit E). RG 8.31 deliberately limits itself to outlining the responsibilities of

management and does not attempt to establish specific personnel qualifications. Instructed on

what management's responsibilities are, each licensee is responsible for enlisting personnel

sufficiently qualified to discharge those responsibilities.
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Intervenors have gone to great lengths to prove that HRI is related to, and essentially

managed by, Uranium Resources, Inc. Intervenors also have provided a lengthy, if rather

distorted, discussion of Uranium Resources, Inc.'s considerable experience with in situ leach

uranium recovery. As set forth in HRI's license application, key Uranium Resources personnel

will serve in oversight management capacities in HRI's operation of the CUP. See, eg., COP

Rev. 2.0 at 128. Moreover, HRI has committed to retaining and/or recruiting personnel qualified

to discharge all responsibilities attendant to operating the CUP. Contrary to Intervenors'

hyperbolic claims that the NRC "has abdicated its responsibility to determine whether HRI is

qualified pursuant to 10 C.F.R. §40.32(b)," the primary responsibility for safe handling of

licensed nuclear materials is with the licensee (eg., licensee bears the burden of justifying the

validity of its license in this proceeding). 10 C.F.R. § 2.1237(b). Moreover, NRC's

responsibility is ongoing and is exercised by means of periodic inspections and evaluation of the

technical and administrative proficiency with which the operation is being conducted. If, at any

time, NRC determines that HRI does not possess the requisite qualifications, NRC can take

enforcement action and suspend or revoke HRI's license.

As HRI has detailed in COP Rev. 2.0, HRI will exceed the requirements contained in RG

8.31. HRI has committed to providing two professionals to supervise health, safety, and

environmental issues at the CUP, an Environmental Manager and a Radiation Safety Officer.

Both of these individuals will have reporting responsibility outside the production chain of

command. See COP Rev. 2.0, Fig. 9.12-1.

Intervenors apparently believe, without reference to any authority, that they must have

the right to review and approve or, if they deem necessary, to litigate, the qualifications of each

of HRI's employees. Applicable law and regulations, however, do not provide such a right. If,

ll



during operation of the CUP, Intervenors believe that HRI is not complying with the law or its

license, or that NRC is not enforcing the requirements of the law or HRI's license, Intervenors

may seek redress by exercising their administrative remedies at such time.

B. NRC Regulations Do Not Establish A Financial Qualification To
Obtain A License.

1. Intervenors Attempt To Create Their Own Regulatory
Requirements.

Intervenors devote more than seven pages of their brief, and dozens of pages of "expert":

statements, to sharing their view that HRI has insufficient resources to be granted a license.

Intervenors' Brief at 16-24. In support of this view, Intervenors assert that 10 C.F.R. § 40.32(c),

(d), and (e) "[T]aken together.., indicate that the financial capability of an application must be

considered by the NRC in determining whether to issue a license." Intervenors' Brief at 17.

Lacking authority to cite in support of this regulatory construction, Intervenors attempt to

buttress their argument with the statements of Messrs. Sheehan and Osterberg, partners in an

economic consulting business, to the effect that HRI "is not well qualified financially" to engage

in in situ leach uranium recovery and that HRI cannot, in light of current and projected world

uranium markets, engage in its planned CUP profitably. Intervenors' Brief at 17, Osterberg

Statement. The qualifications of Messrs. Sheehan and Osterberg to opine about an industry and

a regulatory scheme with respect to which they possess no relevant expertise, are to say the least,

questionable. Irrespective of their qualifications, their opinions on this issue are irrelevant.
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a. NRC regulations do not require HRI's license application
to demonstrate a financial qualification.

NRC regulations do not include a test of the applicant's financial wherewithal as a

prerequisite to licensing. HRI has satisfied NRC Staff that its "proposed equipment, facilities

and procedures are adequate to protect health and minimize danger to life or property," that

HRI's license "will not be inimical to the common defense and security or to the health and

safety of the public," and that, upon weighing the costs and benefits, "the action called for is the

issuance of the proposed license, with any appropriate conditions." 10 C.F.R. § 40.32(c), (d),

and (e)(emphasis added). Intervenors' "experts," neither of whom has experience or expertise in

in situ leach mineral recovery or any background in the international uranium market3 , are

entitled to their opinions regarding HRI's financial strength and the potential profitability of

uranium production. These opinions are not, however, a sufficient basis for revoking HRI's

license.

b. HRI's license is a valuable asset and a prerequisite to
obtaining necessary financing.

HRI acknowledges that Uranium Resources, Inc. and its subsidiaries, including HRI, are

experiencing financial difficulties associated with a depressed uranium market. However, as

discussed in the attached Affidavit of Joe Card, Uranium Resources, Inc.'s Senior Vice

President, Marketing (attached hereto as Exhibit F the financial and other considerations that go

into seeking a license properly are distinguished from the decision-making process surrounding

the commencement of operation. HRI agrees with Intervenors that current market conditions do

not warrant moving forward to commence active mining operations. As explained by Mr. Card,

however, the license itself is a valuable asset which increases the net worth of the company,

3 See Sheehan Testimony at 1-5; Osterberg Testimony at 1-2.
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facilitates attracting needed development capital, and positions HRI to take advantage market

opportunities when they arise.

Unlike Messrs. Sheehan and Osterberg, Mr. Card has worked in the marketing and

financing aspects of the nuclear industry for fifteen years, and specifically in in situ leach

uranium mining for ten years. As set forth in Mr. Card's affidavit, project development, as

distinguished from licensing, requires a significant infusion of capital. For HRI to attract that

capital, HRI must first establish a profitable portfolio of sales contracts. Buyers entering into

such contracts require predetermined delivery schedules. Because licensing is a time-consuming

and unpredictable process, HRI cannot enter into such contracts until a license permitting the

project is in place. Card Affidavit at 1-2.

c. Appropriate market analysis reflects the potential
profitability of the CUP.

As part of his regular duties, Mr. Card has performed extensive analysis to determine that

the CUP will be viable over the next decade. Mr. Card's modeling incorporates the "worst-case"

projections of the Energy Information Administration of the Department of Energy ("EIA")4 and

the Uranium Institute. Card Affidavit at 2. Mr. Card's modeling shows a decline in uranium

consumption over the years 2001 through 2010. This decline is consistent with the trend

described by Mr. Osterberg. Mr. Card's modeling, however, depicts a uranium shortfall

attributable to decreased production, leading, in relatively short order, to uranium price increases

even as demand declines. Card Affidavit at 3-4.

As discussed by Mr. Card, the Ux Company, an independent uranium industry analyst,

published in January 1999 its forecast for expected market prices, from a low of $11 in 2000 to a

4 Mr. Osterberg also relied on unspecified "data from the Energy Information Administration."
Osterberg Testimony at 3.
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high of $17 in 2008. Mr. Card notes that in just the last month, uranium prices have climbed

from a three year low of $8.75 to $10.50. Mr. Card concludes that given projected production

costs of $11-12, the projected upward trend in uranium prices will afford HRI potentially

significant profits. Card Affidavit at 4-5.

d. HRI will not attempt to operate under its license in the
absence of favorable market conditions.

In short, HRI, like any other business, cannot commence operations without adequate

capital and will not embark on producing a product so long as the market dictates that that

product will be sold at a loss; as long as the cost of producing yellowcake is greater than the

price HRI can obtain for it, HRI will not recover uranium from Section 8.

Using projections generated by independent third parties, Joe Card, a man who has spent

most of his career performing market analyses in the nuclear industry, projects that uranium

prices will generally trend upward over the next ten years. If Mr. Card is correct, the CUP

potentially can be quite profitable for HRI. HRI can only realize this opportunity, however, if it

has a license in place. Intervenors' guesses about whether or not the CUP will be profitable for

HRI cannot be an adequate basis for depriving HRI of a license.

C. HRI Has Satisfied NRC's Financial Assurance Requirements
Prerequisite to Obtaining a License.

Intervenors have made a variety of claims, some of them inconsistent with one another, in

an attempt to show that HRI has somehow violated the financial assurance requirements

applicable to in situ leach mining. Intervenors misapprehend the law and their arguments are

incorrect.
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1. Intervenors' "Expert" Is Not Qualified To Offer Opinions
Regarding HRI's Compliance With NRC Requirements.

The testimony of Intervenors' "expert," Mr. Sheehan, is irrelevant to the question of

whether HRI has satisfied the financial assurance requirements set forth in NRC regulations.

First, Mr. Sheehan may be many things, but an "expert" on the question of HRI"s compliance

with NRC financial assurance regulations he is not. Mr. Sheehan's impressive resume includes

multiple publications regarding water supply economics, public policy concerning toxics, and

infrastructure and mining development in the United States and Mexico. Mr. Sheehan's prior

experience with testifying consists of offering analysis and opinions regarding utility planning

and rate issues in multiple states and he has offered economic consulting services in connection

with municipal waste disposal issues and low-level radioactive waste disposal issues. See

Testimony of Michael F. Sheehan at 1-5. Mr. Sheehan possesses no experience or other

qualification to offer expert opinion on any aspect of ISL mining, the application of NRC

regulations to ISL mining, or the issue of whether HRI has complied with NRC requirements.

2. 10 C.F.R. Part 40.36 Does Not Apply To In Situ Leach Mining.

Intervenors take the position that HRI's CUP is subject to both the financial assurance

requirements for source materials licensees set forth at 10 C.F.R. § 40.36 and the companion

requirements applicable to milling facilities contained at Part 40, Appendix A, Criterion 9. See

Intervenors' Brief With Respect To Financial Assurance For Decommissioning (hereinafter,

"Intervenors' Decommissioning Brief") at 4-5.5. Intervenors are mistaken.

Page citations to Intervenors' Decommissioning Brief are to pages as they print out from the
electronic mail version of that brief. HRI never received a complete "hard copy" of that
brief and thus is limited to citing the e-mail version.
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For nearly twenty years, NRC has asserted jurisdiction over the subterranean mining

component of ISL uranium recovery based on the premise that the underground aspect of an ISL

facility is not really a mine (over which NRC would have no jurisdiction), but is more nearly like

the processing or milling component of a conventional uranium recovery facility. See

Memorandum from Howard K. Shapar, Executive Legal Director, NRC, to Chairman Ahearne,

NRC, re: OELD Legal Opinion on Two Questions Relating to Operation of the Uranium Mill

Tailings Radiation Control Act of 1978, Attachment A (April 28, 1980) (hereinafter, 1980 ISL

Memorandum), attached hereto as Exhibit G. Justifying this conclusion, the legal staff observed

that "the potential interaction with groundwater is so integrally related to the above-ground

processing (which [NRC does] license) as to be properly the subject of license conditions, just

as, historically, we were able to regulate the generation (but not subsequent use) of tailings from

66

the conventional milling process." 1980 ISL Memorandum at 1-2.6

6 As discussed at length in the "White Paper" presented by the National Mining Association
("NMA") to the NRC last year, the jurisdictional limitations prescribed by the Atomic
Energy Act, as amended, limit NRC's jurisdiction to "source material" and "byproduct
material resulting from source material production." 42 U.S.C. § 2092 ("Special nuclear
material" is not relevant to this discussion). NRC has defined "source material" to
include "ores which contain by weight one-twentieth of one percent (0.05%) or more" of
uranium, thorium, or any combination thereof. 10 C.F.R. § 40.4. The AEA requires a
license for "source material" only "after removal from its place of deposit in nature
except that licenses shall not be required for quantities of source material which, in the
opinion of the Commission, are unimportant." 42 U.S.C. § 2092; see also 10 C.F.R. §
40.3. NRC has exempted from licensing requirements as "unimportant quantities "any
chemical mixture, compound, solution, or alloy in which the source material is by weight
less than one-twentieth of I percent (0.05%) of the mixture, solution, or alloy." 10
C.F.R. § 40.13(a). "Unrefined and unprocessed ore" also is considered to be
"unimportant." 10 C.F.R. § 40.13(b). In ISL mining, the ore is not removed from its
place of deposit in nature until it is pumped from the aquifer to the surface. In addition,
the pregnant lixiviant does not reach the 0.05% licensable quantity concentration until it
is run through the ion exchange or even later. Consequently, NMA would argue that
NRC has no jurisdiction over the underground aspects of ISL uranium recovery.
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3. The applicable Appendix A criteria are intended to provide a
flexible approach to regulating natural systems.

Conceding, for the sake of argument, that NRC has any jurisdiction over the mining

component of ISL uranium recovery, HRI avers that the legal staff's determination that ISL

mining is the functional equivalent of "milling" must control. Consequently, Criterion 9 of

Appendix A establishes the applicable financial assurance requirements. As we have discussed

previously, the Appendix A criteria, which are intended by NRC to provide regulatory flexibility

for addressing dynamic natural systems, are more appropriate to ISL operations than more

prescriptive regulatory provisions that are in appropriate in any event.

Criterion 9 of Appendix A requires that "[F]inancial surety arrangements must be

established by each mill operator prior to the commencement of operations to assure that

sufficient funds will be available to carry out the decontamination and decommissioning of the

mill and site and for the reclamation of any of any tailings or waste disposal areas." 40 C.F.R.

Appendix A, Criterion 9 (emphasis added).

a. HRI's license incorporates and is consistent with Criterion
9; HRI will establish the required surety prior to
commencing operations on Section 8.

HRI's license is completely consistent with the foregoing criterion. License condition 9.5

provides, in part:

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 10.28.3. If at any time it is found
that the well field restoration requires greater pore-volumes or
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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.

HRI License, LC 9.5. This license condition is wholly consistent with Criterion 9's requirement

that surety arrangements be established prior to commencement of operations. While

Intervenors and Mr. Sheehan may wish it were otherwise, they are not empowered to amend

NRC's regulations.

Intervenors claim that HRI intends to establish surety only after completion of the

restoration demonstration project. Intervenors' Decommissioning Brief at 11. This is incorrect.

HRI has complied and will continue to comply fully with LC 9.5 and Criterion 9. HRI will

establish financial surety, based on 9 pore volumes as required by NRC, before commencing

operations. Although Intervenors complain that HRI has not provided any information regarding

estimated decommissioning costs, HRI has, in fact, submitted detailed plans addressing the full

cycle economics of the CUP as part of its license application. RAI. Q 1-92. These plans included

comprehensive analyses covering the CUP from initial start-up to production and through

restoration. See id.

b. NRC's required surety based on nine pore volumes reflects
NRC's best professional judgment that nine pore volumes
will likely achieve the wellfield cleanup goals established
by NRC.

As reflected in LC 9.5, NRC has determined that HRI's financial surety for restoration

will initially be based on 9 pore volumes. The 9 pore volume number represents NRC's best

professional judgment based on the staff s experience that more than 9 pore volumes typically

achieves negligible returns. Intervenors (Intervenors' Decommissioning Brief at 12-13) and Mr.

Sheehan (Sheehan Testimony at 15, ftn. 6) claim that 9 pore volumes is necessarily inadequate to

restore the well field, citing two random wellfield cleanups as evidence. Id. Intervenors' and
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Mr. Sheehan's statements in this regard (id.) indicate that they do not understand how pore

volumes are measured or what the significance of a given number of pore volumes at a given site

may be. Moreover, Intervenors and Mr. Sheehan appear to ignore that, as expressly provided by

LC 9.5 and Criterion 9, the surety may be adjusted, up or down, if the restoration demonstration

or other factors show the original cost estimate to warrant adjustment. LC 9.5 states:

If at any time it is found that well field restoration required greater
pore volumes or higher restoration costs, the value of surety will be
adjusted upward.

As reflected in the attached correspondence to Ms. Katherine Everette, New Mexico

Environment Department (September 11, 1997) and to Bob Carlson, NRC (February 4, 1999)

(jointly, attached hereto as Exhibit H), HRI is doing exactly what is required of it.

c. Intervenors' remaining arguments reflect a
misunderstanding of HRI's license application and
applicable regulatory requirements.

Intervenors (Intervenors' Decommissioning Brief at 14) and Mr. Sheehan (Sheehan

Testimony at 15) at least imply that HRI is attempting to establish a surety consistent with

restoration based on 4 pore volumes. Again, Intervenors misunderstand or they intend to

mislead. HRI has estimated that only 4 pore volumes will actually be required to achieve the

required restoration. See RAI Q 1-92. However, as discussed above, unless and until HRI can

prove, by its restoration demonstration, that another figure is appropriate, HRI's surety will be

based on costs estimated for a 9 pore volume restoration.

Intervenors' argument (Sheehan Testimony at 15) that HRI's total restoration cost

estimate should be scaled up to $63 million also is off the mark. First, Intervenors again ignore

the fact that this hearing is bifurcated and that only Section 8 presently is at issue. HRI's license

and the Presiding Officer's bifurcation order require that HRI successfully complete the

restoration demonstration on Section 8 before commencing operations on any other site.
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Additionally, Intervenors again fail to appreciate that the Appendix A criteria, including

Criterion 9, were developed by NRC with phased uranium recovery activity in mind. LC 9.5

makes this clear by requiring an annual review of restoration cost estimates and the surety.

When Mr. Sheehan asserts that "the proper time to develop and analyze the cost of

decommissioning and restoration and the applicants' plan for guaranteeing funding for these

costs, is at the time of license application," he reveals his lack of understanding of the ISL

process and Appendix A's accommodation of that process. Sheehan Testimony at 9. Contrary

to Intervenor's suggestion, certainly no decommissioning or restoration costs subject to NRC

jurisdiction will be incurred prior to having the required surety in place since no such costs will

be incurred prior to operations. HRI has not even completed wellfield delineation as yet. Any

attempt at a detailed cost analysis now would be a wasted effort, as the analysis would have to be

re-done at the time the initial mine unit was installed. Moreover, as expressly stated in the COP

(COP Rev. 2.0 at 13), the mine plan and schedule "is projected, and will ultimately be impacted

by regulatory and market influences." Mine plans change with the market and other factors.

NRC will require any analysis HRI prepares now to be updated annually. Criterion 9, as all the

other Appendix A criteria, is intended to accommodate this real-world, iterative approach.

In sum, Intervenors' complaints concerning HRI's compliance with NRC's financial

assurance requirements are misplaced. ISL operations are subject to the financial assurance

requirements set forth at Appendix A, Criterion 9. These requirements are incorporated into

HRI's license at LC 9.5. In accordance with those requirements, HRI will obtain the necessary

surety prior to commencing operations. HRI's surety will reflect cost estimates, approved by

NRC, based on 9 pore volumes to restore the wellfield. This surety may be revised following

completion of HRI's required restoration demonstration and will, in any event, be reviewed by
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NRC annually and subject to adjustment as NRC deems appropriate. HRI's license application

satisfies the financial assurance requirements.
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III. CONCLUSION

For all of the reasons set forth above, HRI respectfully requests that the Presiding Officer

find in favor of HRI and against Intervenors on each of the issues raised by Intervenors in

connection with HRI's qualifications to obtain its license and HRI's compliance with applicable

financial assurance requirements.

Respectfully submitted this l1th day of February, 1999.

Anthony J. Thompson
Frederick S. Phillips
David C. Lashway
SHAW, PITTMAN, POTTS & TROWBRIDGE
2300 N Street, N.W.
Washington, D.C. 20037-1128
Tel.: (202) 663-8000
Fax: (202) 663-8007

ON BEHALF OF HYDRO RESOURCES, INC.
2929 Coors Road, Suite 101
Albuquerque, New Mexico 87120

Jeptha P. Hill
Law Office of Jeptha P. Hill
816 Congress Avenue, Suite 1100
Austin, Texas 78701-2443
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APR-SI-8 08s&4 FROMTDK-RADIATION CONTROL 10-612 e34 6854 PACE 3/3

K'K'WTEXAS DEPA1RTNIENT OF HEALTH

TD11 MEMO

TO: GENE FORRER
LICENSE FILE L02704

THRU: ROBERT
ARTHUR TATE4!Yr
RUTH MCBURNEY

FROM: OSCAR LESSARD 0 1,

SUBJECT: RELEASE FOR LURESTRICTED USE
BENAVIDES FACILITY
URI, BRUNI, TX

DATE: MARCH 13, 1998

The confirnatory close-out survey and analytical results for Benavides faciliry are attached (dated
August 30, 1994, prepared by Thomas Cardwell). The surveys and sampling were accomplished
in August 1993 by TDH.

Brad Caskey and Russ Meyer performed confirmatory surveys of the creek beds and concrete
blocks on January 14 and 15, 1998. One concrete block at tbe edge of "Pond B" had elevated
radiation readings. The block was transported to Rosita Project for decontamination and release
for unrestricted use. No other readings above background were detected.

The discharge area was found to have elevated radbim-226 levels during the survey and sampling
accomplished in August 1993. In January 1998, a survey of the discharge area was accomplished
and no readings above background were deteced. A soil sample was taken and results were
within regulatory limits. The discharge amea is not part of the licensed area.

Rcommend Benavides facility be released for unrestricted use.



APR-01-88 69,63 PROMsTDH-RADIATION CONTROL ID,532 e34 8864 PACE Zoe3

TO:

MaRu:

TEXAS DEPARTMENT OF HEALTH

MEMO

GENE FORRER
LICENSE FILE L02704

ROBERT FRJ~
ARTHUR TATE
RUTH MCBURNEY

OSCAR LESSARD 04-FROM:

SUBJECT:

DATE:

RELEASE FOR UNRESTRICTED USr
LONGORIA FACIMTY
URI, BRUNI, TX

MARCH 13, 1998

The confirmatory close-out survey and analytical results for Longoria facility are attached (dated
August 23, 1994, prepared by Thomas Cardwell). The surveys am sampling were accomplished
in April and May 1993 by TDH.

Brad Caskey and Russ Meyer performed confirmatory surveys of the creek beds on lanuary 14
and 15, 1998. No readings above background were detected.

Recommend Longoria facility be released for unrestricted use.
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z LJAS WATER COMMISSI '

Paul Hopkins, Chairman J. D. Head, General Counsel

John 0. Houchins. Commissioner Michael E. Field, Chief Examiner

B. J. Wynne,. Il, Commissioner Karen A. Ph. Wips, Chief Clerk

Allen Beinle, Executive Director

February 11, 1988 ff r

Mr. Mark S. Pelizza
Environnmental Manager
Uranium Resources, Inc.
12377 Merit Drive
Suite 750, LB14
Dallas, Texas 75251

Re: Restoration Determination of Production Ares No. 1 of the Longoria Mine Site,
Permit No. UR02222-011

Dear Mr. Pelizza:

The Texas Water Co-ission has received the restoration data for Production Area
No.-1 of the Longoria Mine Site. A review of the data indicates that Production
Area No. 1 has been restored i1n accordance with the specifications contained in
permit numiber UR02222-011 as required by 31 TAC Section 331.107. Your are hereby
authorized to cease any restoration activities, including monitoring, at
Production Area No. 1.

Within 120 days of receipt of this letter closure of the welifield shall be
accomplished in accordance with the approved plugging and abandonyrent plans for
this Production Area. Any inodifications to the plugging and abandonvent procedure
oust be approved in writing by the Co=ission.

Please notify the Co0= 1ss1on prior to courencing plugging activities to provide
the opportunity for T2C personnel to be present. If you have any questions
please contact Dale P. Kohler of the In Situ Uranium Mining Unit at (512)
463-8278.

Sincerely,

Director, Water Rights & Uses Division

DR: jt
cc: TWC Dist 11 Office - Weslaco

Mr. David Lacker - Texas Department of Health
Bureau of Radiation Control

P.O Box 13067 Capitol Station & 1700 North Conpess Ave a Austm, Texas 787' , 3067 & Atea Code 512 4t: 730



AS WATER COMMISSlrv

Paul Hopkins. Chairman J. D. Head, General Counsel

John 0. Houchins, Commissioner,-. / Michael E. Field, Chief Examiner

B. J. Wynne, 11, Cor~issioner Karen A. Phillips. Chbef Clerk

Allen Beinke, Execuiive Direcior

February 11. 1988

Mr. Mark S. Pelizza
Environmental Manager
Uraniun Resources, Inc.
12377 Merit Drive
Suite 750, L14
Dallas, Texas 75251. a: Restoration Determination of Production Area No. 2 of the Longoria Mine Site,

Permit No. UR02222-021

Dear Mr. Pelizza:

The Texas Water Co0ission has received the restoration data for Production Area 1o.

2 of the Longoria Mine Site. A review of the data indicates that Production Area

No. 2 has been restored in accordance with the specifications contained in perm•t

number UR02222-021 as required by 31 TAC Section 331.107. Your are hereby
authorized to cease any restoration activities, Including monitoring, at Production
Area No. 2.

WVihin 120 days of receipt of this letter closure of the vellfield shall be

accomplished in accordance with the approved plugging and abandonment plans for. this Production Area. Any modifications to the plugging and abandonvent procedure

ust be approved in writing by the Covmission.

Please sotify the Cormission prior to commencing plugging activities to provide

the opportunity for T67C personnel to be present. If you have any questions
please contact Dale P. Kohler of the In Situ Uranium Mining Unit at (512) 463-8278.

Sincerely,

Director, Water )Lights 6 Uses Division

DK :jt
cc: TWC Dist 11 Office - Weslaco

Mr. David Lacker - Texas Department of Health
Bureau of Radiation Control

P 0 Box 13M07 Captol Stat, 1700 Nomh Conreu Ave. Ausin,. Tesas 7871 3067 0 Atea Code 512 463 7X30



a eSWATER COMMISSI(

Paul Hopkins, Chairman J. D. Head, General Counsel
John 0. Houchins, Commissioner Michael E. Field, Chief Examiner
a. J. Wynne, uI, Commissioner Karen A. PhWips,.Chef Clerk

Allen Beinke, Executive Director

February 10, 1988

Mr. Mark S. Pelizza
Environmental Manager
Uranium Resources, Inc.
12377 Merit Drive
Suite 750, LB14
alias, Texas 75251

e: Restoration Determination of Production Area No. I of the Senevides Mine
.Site, Permit No. UR02312-011

Dear Mr. Pelizza:

The Texas Water Co•ission has received the restoration data for Production Area
No. I of the Renavides Mine Site. A review of the data indicates that Production
Area No. I has been restored In accordance with the specifications contained in
permit number UR•02312-011 as required by 31 TAC Section 331.107. Tour are hereby
authorized to cease any restoration activities., Including monitoring, at
Production Area No. 1.

6

Within 120 days of receipt of this letter closure of the vellfield shall be
accomplished in accordance with the approved plugging and abandonment plans for
this Production Area. Any modifications to the plugging and abandonment procedure
must be approved in writing by the Commission.

Please totify the Cotsission prior to commencing plugging activities to provide
the opportunity for TWC personnel to be present. If you have any questions
please contact Dale P. Kohler of the In Situ Uranium Mining Unit at (512)
463-8278.

Sincerely.

Director, Water Rights & Daes Division

DRK: jt
cc TWC District 11 Office - Veslaco

Mr. David Locker - Texas Department of Health
Bureau of Radiation Control

P.O. Box 13087CaeODIStatoim * lONortbCongeu Ave. * AustimTexas 787Il3067 * Ate& CadC SI? 463 WO3



tEXAS WATER COMMISSkvN

A. J. Wynne. M. Chairman.- / John J. Vay. General Counsel
John E. Birdwell, Commissioner Michael E. Field. Chief Hearings Examiner
Cliff Johnson, Commissioner Gloria A. Vasquez, Chief Clerk

Allen Beinke, Executive Director

May 16, 1991

Mr. Mark Pelizza
URI, Inc.
12377 Merit Drive
Suite 750, LB14
Dallas, Texas 75251

Re: Restoration Determination of Production Area No. 2 of the
Benavides Mine Site, Permit No. UR02312-021

Dear Mr. Pelizza:

The Texas Water Commission has received the restoration data for
Production Area No. 2 of the Benavides Mine Site. A review of
the data indicates that Production Area No. 2 has been restored
in accordance with the specifications contained in permit number
UR02312-021 as required by 31 TAC Section 331.107. Your are
hereby authorized to cease any restoration activities, including
monitoring, at Production Area No. 2.

Within 120 days of receipt of this letter closure of the
wellfield shall be accomplished in accordance with the approvedI plugging and abandonment plans for this Production Area. Any
modifications to the plugging and abandonment procedures must be
approved in writing by the Commission.

Please notify the Commission prior to commencing plugging
activities to provide the opportunity for TWC personnel to be
present. If you have any questions please contact Dale P. Kohler
of the Ground Water Section at 512/371-6322.

Sincerely,

Pruett, P. uP.!,[.LL.S
Director, Water Rights £ Uses Division

EMAY 17DI""
HDP/DPK/km

cc: TWC District Office #11 = Weslaco
David Lacker - Texas Department of Heal

Bureau of Radiation Control

P. 0. Box 13087 Capitol Station* 1700 North Congress Ave.* Austin, Texas 78711-3087. Area Code 512/463-7830



" S WATER COMMISSIr1.

B. J. Wynne. i1. Chairman Alien einIe, Eiecuve Director

Paul Hopkins, Commissioner Michael E. Field, Genea' Counsel

John 0. Houchins, Commissioner Brenda W. Foter, Chief Cieyk

June 5, 1989
r"7

Mr. Mark S. Pelizza
Environmental Manager
Uranium Resources, Inc.
12377 Merit Drive
Suite 750, LB]4
Dallas, Texas 75251

Re: Restoration Determination of Production Area No. 3 of theS Benavides Mine Site, Permit No. UR02312-031

Dear Mr. Pelizza:

The Texas Water Commission has received the restoration data for Production Area
No. 3 of the Benavides Mine Site. A review of the data indicates that Production
Area No. 3 has been restored in accordance with the specifications contained in
permit number URD2312-03] as required by 31 TAC Section 331.107. You are hereby
authorized to cease any restoration activities, including monitoring, at Production
Area No. 3.

Within 120 days of receipt of this letter closure of the wellfield shall be
actomplished in accordance with the approved plugging and abandonment plans for
this Production Area. Any modifications to the plugging and abandonment
procedure must be approved in writing by the Commission.

Please notify the Commission prior to commencing plugging activities to provide
the opportunity for 1WC personnel to be present. If you have any questions please
contact Dale P. Kohler of the In Situ Uranium Mining Unit at (512) 463-8278.

Sincerely,

Harry D. Pruett

Director, Water Rights & Uses Division

DPK:aa

cc: TWC District 11 Office - Weslaco URiIC
Hr. David Lacker - Texas Department of Health URIAU.

Bureau of Radiation Control U DALA

SJUN 91989)

Pý 0 Bos 13067 Capiol Station 0 1700 North Cohngess Ave. 0 Austin, Texas 7871) 3057 0 Aia Codc $12 463 7930



•IzXAS WATER COMMISSj%.A

Paul Hopkins, Chairman Larry R. Saward, Executive Director
Ralph Roming, Commissioner' Mary Ann Hefner, Chief Clrk
John 0. Houchins, Commissioner James K. Rouke, Jr., General Counsel

October 31, 1986

Mr. Mark S. Pelizza
Environmental Manager L -.-
Uranium Resources, Inc.
Suite 735, Promenade Bank Tower
1600 Promenade Center.Richardson, Texas 75080

Re: Restoration determination, Uranium Resources, Inc., Benavides
Mine Site, Permit No. UR02312-041, Duval County

Dear Mr. Pelizza:

The Texas Water Commission has received the three consecutive
sampling sets as required by 31 TAC Section 331.107. A review of
the restoration data indicates that Production Area No. 4 at the
Benavides Mine Site has been restored in accordance with the
specifications contained in permit number UR02312-041 and as
required by 31 TAC Section 331.107. You are hereby authorized to
cease any restoration activities including monitoring at this
production area.. Within 120 days of receipt of this letter, closure of the wellfield
shall be accomplished in accordance with the approved plugging and
abandonment plans submitted as part of the permit application. Any
modification to plugging and abandonment plans must be approved in
writing by the Commission. Please notify the Commission prior to
conducting plugging activities.

If you have any questions, please call Mr. Dale Kohler of the
Commission's Ground Water Conservation Section at (512) 463-8278.

Sincerely,

Larry R. Soward
Executive Director

cc: TWC District 21, Weslaco
Mr. David Lacker, Chief, Bureau of Radiation Control,

Texas Department of Health

P. O. box 13087 Capiol Station * Austin, Texas 78711 0 Area Code 512/463-7898
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TRC Form 12-1
(7/90) Page 1 of 10

Texas Department of Health

Bureau of Radiation Control

RADIOACTIVE MATERIAL LICENSE
Parsaia to the Texas Radiation Control Act and Texas Health Department regulations on radiation, and in reliance on statements and representations heretofore made by the
licensee. a license is hereob issued auorizing the licensee to receive, acquire, possess and transfer radioactive material listed below and to use such radioactive material
for the pur se) and at thplace(s) de-sbEted below. This license is subject to all applicable rules, regulations and orders of the Texas Department of Health now or hereafter
1t effect and to any conditions specific low,

LICENSEE This license is issued pursuant to and in accordance
with an application:

1. Name URI, Incorporated Dated: August 2, 1995
Attn: Mark Pelizza Signed by: Mark Pelizza

2. Address 12750 Merit Drive
Suite 1210, LB 12 3. License Number Amendment Number
Dallas, Texas 75251 L05091100
(972) 387-7777 PREVIOUS AMENDMENTS ARE VOID

L RADIOACTIVE MATERIAL AUTHORIZED 4. Expiration Date
I_ I September 30, 2005

5. Radioisotope 6.

A.
Form of Material

Any
7.

A.

Maximum Activity*

UnlimitedA. Uranium
(Natural)

B. Byproduct
material, as
defined in Title
25 Texas

Lkdministrative
p~ode (TAC)
§289.260(c)(4)

8. Authorized Use

A. In-situ mining and transfer of resin
slurry to authorized recipients.
Recovery incidental to operations,
restoration, decommissioning,
decontamination, and reclamation of the
in-situ mining project. Temporary storage
prior to transfer to authorized recipients
and/or authorized byproduct material
disposal facilities.
B. Recovery incidental to operations,
restoration, decommissioning,
decontamination, and reclamation of the
in-situ mining project. Temporary storage
prior to transfer to authorized recipients
and/or authorized by product material
disposal facilities. Disposal via injection
into a disposal well authorized by permit
from the Texas Natural Resource
Conservation Commission (Commission).

B. Any B. Unlimited

9. The individual designated to perform the functions of Radiation Safety Officer (RSO) for activities
covered by this license is Lillie Canales.

10. Radioactive material shall only be stored and used at:

Site Number
000

001

Location
Hebbronville-Vasquez Project which is located approximately 3 miles east
of the 7 Bar Ranch entrance, off S.H. 359, on unpaved ranch roads and
approximately 4 miles northwest of Hebbronville, Texas, on S.H. 359 in
southwestern Duval County.

Hebbronville-Waste Disposal Well-185 which is located approximately 3.5
miles north of Hebbronville, Texas, off S.H. 16 in southwestern Duval
County.
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Texas Department of Health

Bureau of Radiation Control d
RADIOACTIVE MATERIAL LICENSE

License Number Amendment Number

L05091 1 00

11. The licensee shall comply with the provisions of 25 TAC §289.201 [Texas Regulations for Control
of Radiation (TRCR) Part 11], §289.202 [TRCR Part 21], §289.203 [TRCR Part 22], §289.204
[TRCR Part 12], §289.252 [TRCR Part 41], §289.257, and §289.260. Further, the licensee shall
comply with the provisions of TRCR Part 13.

12. Eating, drinking, and/or smoking shall not be allowed in operational, storage, and/or maintenance
areas where contamination by uranium or byproduct material may occur.

13. All well fields, processing facilities, storage areas, byproduct material retention systems, and
14 irrigation areas shall be fenced to exclude livestock.

•4. Financial security shall be maintained until termination has been accepted by the Texas Department
of Health, Bureau of Radiation Control, Uranium Licensing Project (ULP) and the United States
Nuclear Regulatory Commission (NRC).

15. If historic or cultural properties are encountered during construction, operation, decommissioning,
or any other activities, the licensee shall cease work at the immediate vicinity of that site and shall
notify the State Historical Preservation Officer, the Advisory Council on Historic Preservation, and
the ULP. These agencies shall be afforded an opportunity to comment in accordance with
Protection of Historic and Cultural Properties (Federal Register Notice, Vol. 44, No. 21, January
30, 1979).

16. A. The licensee shall obtain all permits and licenses required by State and/or local authorities
prior to commencing any operations. Copies of all such permits, licenses, and their
respective amendments shall be provided to the ULP within 30 days of their receipt by the
licensee.

B. The licensee shall not begin any operations without the required Commission permit(s)
and/or authorization(s) and shall abide by the requirements of any Commission permit,
authorization, and/or rule. The licensee shall notify the ULP of any proposed modifications
to any Commission permit(s) and/or authorization(s) and of their final approval.

17. A. The licensee shall maintain records of the following for Texas Department of Health,
Bureau of Radiation Control, Division of Compliance and Inspection (DCI) review:
monitoring, sampling, and analyses programs; transfer, shipments, and disposal of
radioactive materials; program audits, inspections, surveys, and any other records required
by this license, the provisions of 25 TAC §289.201, §289.202, §289.203, §289.204,
§289.252, §289.257, §289.260, and the provisions of TRCR Part 13.

B. The licensee shall maintain all documents and records pertinent to operations associated with
this license at the 000 (Vasquez) site.

C. The licensee shall submit to the ULP each year, no later than March 1 for the period of
January 1 through June 30 and September 1 for the period of July 1 through December 31,
a report specifying the quantity of each principal radionuclide released to unrestricted areas
in liquid and in gaseous effluents (including particulates) during the specified semi-annual
period of operations.
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18. The RSO and/or other URI, Incorporated (URI) officials shall review and prepare a report on the

following areas of the radiation safety program at least annually:
A. health physics authority and responsibility;
B. operating procedures involving the handling, processing, and/or storage of radioactive

materials;
C. control of airborne uranium, and radon-222 and its progeny;
D. records of audits, inspections, and surveys conducted by the facility RSO (for timeliness and

the resolution of any problems);
E. personnel radiation protection programs, including employee exposure records and bioassay

procedures and results;
F. radiation safety training program and records;
G. respiratory protection program as specified in 25 TAC §289.202(x);
H. records of all required radiological surveys, sampling, wipe tests, inspections, and

environmental monitoring;
I. facility and equipment design, including ventilation rates within various portions of the

facility, fire control, laboratory design, and byproduct material storage locations; and
J. compliance for the previous 12 months with the provisions of 25 TAC §289.201, §289.202,

§289.203, §289.204, §289.252, §289.257, §289.260, and the provisions of TRCR Part 13,
any other applicable federal and state regulations, and the conditions of this license.

19. A. Visitors to locations other than administrative areas shall be escorted by personnel trained
in the facility's safety procedures. Visitors shall be instructed in the safety precautions
established for the facility.

B. All clerical and office support staff shall be given safety training which may be an abridged
version of that given to operations personnel. If any one of these employees transfer to
other duties, the employee(s) shall be given appropriate radiation safety training for their
new assignments.

C. Contract or temporary workers who may be exposed to radiation levels and/or atmospheres
containing airborne contamination greater than 10% of the limits specified in 25 TAC
§289.202 or who handle equipment which may be contaminated in excess of the limits stated
in 25 TAC §289.202(ggg)(6) shall receive radiation safety instruction similar to that given
to permanent operations personnel. Only job-specific safety instruction shall be necessary
for contract or temporary workers who have received full instruction during prior work
assignments at the facility.

D. All female employees shall be given instruction concerning prenatal radiation exposure.

E. Radioactive material shall be used by or under the supervision of individuals designated by
the RSO only after each user has successfully completed the licensee's radiation safety
training program.

20. A. Groundwater protection and monitoring shall be done in accordance with the provisions of
25 TAC §289.260(q)(9) and Commission permit(s).
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20. (Continued)

B. The licensee shall notify the DCI, within 1 working day by telephone, during normal
business hours, and within 10 days in writing, when an excursion, as defined by the
Commission, has been verified in a monitor well. Initial notification shall include copies
of the water sample analyses. During an excursion, the licensee shall provide analyses of
the affected well(s), if requested by the DCI, and shall notify the DCI when the affected
well(s) is(are) no longer experiencing an excursion.

21. A. Respirators made available for reissuance or reuse must show no removable contamination
in excess of 100 dpm/100 cm2 alpha, and/or in excess of 1,000 dpm/100 crm2 beta-gamma
(as determined by standard wipe or smear techniques), and no fixed beta-gamma
contamination in excess of 0.2 mR/hr above background on contact.

B. The licensee shall perform monthly surveys, or utilize passive Radon monitors changed on
a monthly basis, to determine the airborne concentration of radon-222 (Rn-222) and/or Rn-
222 progeny in working areas where concentrations may exceed 10% of the limits in 25
TAC §289.202(ggg). If airborne concentrations exceed 10% of these limits, surveys shall
be performed weekly until 4 consecutive weekly samples are below 10% of the limits.
These working areas shall include, as a minimum, the areas above the ion-exchange
columns and areas downwind of surge ponds/tanks and byproduct material retention
systems.

C. Before any work, including maintenance, repair, cleaning, dismantling or other such
activities, is performed within closed tanks which contain or have contained radioactive
materials, radiation work permits (or their equivalent) shall be submitted to the RSO. The
RSO may survey the interior tanks using radiological measuring and detection instruments
and wipe methods to determine if contamination is present prior to any work being
performed. If contamination exceeding 220,000 dpm/100 cm 2 is found or if the RSO does
not perform such a survey, then protective clothing and respiratory protection shall be worn
by employees during the performance of operations.

22. A. The licensee shall conduct surveys for fixed and removable alpha contamination, by
standard wipe or smear methods, at least monthly in all eating areas, shower and change
areas, administrative offices, control rooms, and laboratories. Surfaces which have
removable alpha contamination greater than the limits stated in 25 TAC §289.202(ggg)(6)
shall be decontaminated.

B. Gamma surveys shall be conducted quarterly at all work stations and vessels which contain
or have contained radioactive materials.

C. The licensee shall conduct a monthly visual inspection for dried uranium yellowcake to
determine possible areas of contamination within eating, shower and change, and
administrative areas. Any visible uranium yellowcake shall be removed immediately.
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22. (Continued)

D. Each employee (including temporary and contract workers) who works in areas where
contact with uranium or byproduct material is possible shall be surveyed before leaving the
work site. The worker's skin, clothing, and shoes shall be surveyed with an alpha
radiation-detection instrument for removable external alpha contamination. Removable
alpha contamination exceeding the limits stated in 25 TAC §289.202(ggg)(6) shall be
removed before the worker departs the site. Results of all worker surveys shall be
maintained in a log book at the survey location.

E. At least monthly, the RSO shall conduct an unannounced audit of each alpha survey location
to ensure that workers follow the survey and administrative procedures as stated in part Dof this condition.

23. A. All byproduct material retention systems, except for those which have been decommissioned
and do not contain any byproduct solids and/or fluid contaminated with byproduct material,
shall be inspected in accordance with 25 TAC §289.260(h)(6) and the following schedule
and procedures:
(1) daily inspections of freeboard:

(a) byproduct material retention systems with more than 4 feet of freeboard need
only be inspected weekly; and

(b) during major precipitation events, freeboard shall be inspected daily;
(2) daily inspections of piping for discharge and leaks, except for piping that has been

drained for decommissioning activities;
(3) weekly inspections for seepage and visible damage in the liner. If seepage or

damage in the liner is detected, the licensee shall initiate appropriate action to drain
the byproduct material retention system and repair the liner;

(4) weekly inspections of under drain monitor wells around any byproduct material
retention system to determine if fluid is present:
(a) If fluid is present, a sample shall be taken and radiological and chemical

analysis performed to verify whether or not a leak has occurred; and
(b) If a leak has occurred, the licensee shall initiate appropriate action to drain

the byproduct material retention system and repair the liner; and
(5) quarterly inspections for indications of embankment failure including vertical and

horizontal displacement, cracks, erosion, slumping, settling, and other significant
indications of deterioration.

B. The licensee shall notify the DCI within 1 working day by telephone, during normal
business hours, and within 10 days in writing of any conditions which are adverse to the
integrity of the byproduct material retention system. The licensee shall initiate immediate
corrective actions.

C. The licensee shall provide for stabilization and reclamation of any byproduct material
retention system(s) and the surrounding licensed area(s) in accordance with applicable
Agency, NRC, and any other applicable state and/or federal agency laws, rules, license,
and/or permit requirements.
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D. The licensee shall contact the Commission to determine whether registration and/or
permitting with the Commission is required for any existing or proposed on-site solid waste
pit(s) or byproduct material retention system(s). All on-site solid waste pit(s) or byproduct
material retention system(s) shall be registered and/or permitted by the commission (if
required) prior to use.

E. Inspection records of all currently and/or previously authorized byproduct material retention
systems shall be maintained for DCI review.

F. Prior to closure of any on-site solid wastepit and/or byproduct material retention system,
the licensee shall perform surveys to confirm that materials in the solid waste pit and/or
byproduct material retention system do not have contamination which exceeds the limits
specified by 25 TAC §289.202(ddd) and/or (eee).

G. Any on-site solid waste pit and/or byproduct material retention system shall be surveyed by
DCI personnel prior to final closure.

24. The licensee shall conduct the following facility maintenance inspection schedule:

A. daily inspections of the well field pumps, well heads, Remote Ion Exchange (RIX) units,
ion exchange columns, chemical makeup tank, sand filters, bleed lines, waste lines,
precipitation tank, and disposal well pressure;

B. weekly inspections of the surge tanks, pipelines, plant facility pumps, chemical storage
tanks, production storage tanks, sump pump, pond pumps, disposal well pumps, disposal
well pipelines, and fluid disposal volume;

C. semi-monthly inspections of monitor wells; and

D. monthly analyses of disposal fluid quality.

25. A. Prior to release by the DCI, licensed areas shall be reclaimed to conditions which will allow
unrestricted use consistent with its original use. Any soil exceeding the limits of 25 TAC
§289.202(ddd) shall be removed and disposed of as byproduct material, unless alternative
methods of disposal and/or processing are authorized, in writing, by the ULP.

B. Where background radiation levels for soils were not established before the soil surface was
disturbed, the background levels shall be established by sampling nearby locations which
have not been disturbed by uranium extraction activities. The background levels established
by this means are subject to approval by the ULP.

C. At the conclusion of in-situ mining, groundwater within any production zone aquifer shall
be restored to conditions specified in the appropriate Commission permit or other
authorizations. Furthermore, the licensee shall reduce the radioactive material
concentrations in the aquifer to levels consistent with pre-mining conditions. In no instance
shall the concentration of radioactive materials exceed that which would restrict the aquifer
to a lesser use than existed prior to the mining operation.
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25. (Continued)

D. The licensee shall submit or update, and maintain on file, a reclamation/closure plan no later
than 12 months following the issuance of this license.

E. Acceptance of the licensee's reclamation/closure plan does not preclude the DCI from
requiring additional decontamination or reclamation actions when deemed necessary to
fulfill federal or state requirements, or to improve site stability. Any changes, deletions,
or additions to the licensee's plan shall require ULP approval prior to their implementation.

6. A. Solid byproduct material shall be stored in strong, water tight, containers on curbed
concrete pads (or other impermeable surfaces of sufficient strength to resist damage),
designed to limit horizontal and/or vertical migration of contaminants from the storage
location. Each container shall be individually numbered and labeled with the date of its
closure and inspected monthly to insure its integrity. The contents of any container found
leaking or showing signs of corrosion or rust, which jeopardizes the integrity of the
container, shall be immediately repackaged and/or disposed of.

B. Metal containers shall be placed on pallets or runners and not be placed in direct contact
with the surface of the storage area.

C. Equipment, piping, and similar items and/or materials contaminated with byproduct material
which are not amenable to being packaged into a container shall be stored on curbed
concrete pads (or other impermeable surfaces of sufficient strength to resist damage),
designed to limit horizontal and/or vertical migration of contaminants from the storage
location, and/or sealed in a manner which prevents the horizontal and/or vertical migration
of contaminants from the storage location.

D. Solid byproduct material shall be disposed of by transfer to a licensed byproduct material
disposal site or other authorized recipients.
(1) Prior to disposal of solid byproduct material, the licensee shall furnish the ULP with

relevant terms and conditions of the agreement(s) with the disposal site operator(s).
(2) The licensee shall notify the ULP within 1 working day by telephone, during normal

business hours, and within 10 days in writing of any changes in the operation of the
disposal site which may affect the licensee s ability to dispose of solid byproduct
material.

E. All tanks containing liquid byproduct material, wastes and/or effluents shall be placed on
curbed concrete pads (or other impermeable surfaces of sufficient strength to resist damage),
designed to limit horizontal and/or vertical migration of contaminants, and sufficient to
contain 110% of the tank contents should a rupture occur. Curbs on pads shall be a
minimum of 6 inches high, measured from the surface of the pad.
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26. (Continued)

F. Any equipment, piping, and similar items and/or materials to be disposed of or released for
unrestricted use which is not identified as byproduct material shall be surveyed for
contamination if it has been associated with mining, production, field and/or laboratory
testing of uranium, and/or reclamation activities. Contamination shall not exceed the limits
specified by 25 TAC §289.202(ddd) and/or (eee). The surveys shall be performed using
radiation detection/measuring instruments, wipes, and/or sampling. Records of the surveys
shall indicate the date of the survey, material surveyed, individual performing the survey,
instruments used, and results of the surveys.

G. All reasonable efforts shall be made when handling and storing, for immediate reuse,
equipment, piping, and similar items and/or materials contaminated with byproduct
material, to minimize the horizontal and/or vertical migration of contamination.

H. Bulk containers, intended as transport containers, may be stored on site until fully loaded.
If a bulk container is not watertight and/or is open to the elements, it shall be covered with
a water resistant covering and placed on, a curbed concrete (or other impermeable surface
of sufficient strength to resist damage) pad designed to limit horizontal and/or vertical
migration of contaminants from the storage location.

I. Solid byproduct material shall not be stored for more than 2 years, without written
permission from the ULP.

27. A. The licensee is authorized to operate one RIX unit, the construction and location of which
is specified in letters dated May 8, 1998.

I B. No additional RIX unit(s) shall be placed in service until a license amendment has been
issued for the unit.

C. No less than 30 days prior to commencing construction of any RIX concrete pad(s) the
licensee shall submit or have on file with the ULP the following:
(1) baseline environmental samples from locations listed in condition 28 as follows:

a. air samples from Radon sample points;
b. soil samples as listed;
c. groundwater as listed;
d. surface water as listed;
e. spring and fall vegetation at Radon sample points; and
f. sediment as listed;

(2) detailed engineering construction plans, stamped, signed, and dated by a professional
engineer, currently licensed in the State of Texas, for the RIX unit(s) if the unit(s)
design deviates substantially from original design documents previously reviewed
and accepted by the ULP and on file with the ULP;

(3) detailed map showing the location(s) of the RIX concrete pad(s);
(4) detailed engineering construction plans, stamped, signed, and dated by a professional

engineer, currently licensed in the State of Texas, for the RIX concrete pad(s) if the
pad(s) design deviates substantially from original design documents previously
reviewed and accepted by the ULP and on file with the ULP; and

(5) adjustments to financial security as accepted by the ULP.
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27. (Continued)

D. No more than 30 days after commencing operation of any new RIX unit(s) the licensee shall
submit or have on file with the ULP "as built" plans, stamped, signed, and dated by a
professional engineer, currently licensed in the State of Texas, for the RIX unit(s) and the
RIX concrete pad(s).

28. The licensee shall, at a minimum, conduct the following environmental monitoring program:
7 i. Y

Sample Type Number Location Method Frequency Analysis Type'

Kir (Radon) I from each Upwind and downwind of the main Continuous Quarterly Rn-222
location plant site, each RIX unit and at the Track Etch

nearest residence or occupied
structure within 10 km of the main
plant site or any RIX unit.

Direct 3 Each Radon sampling location. TLD Quarterly Gamma exposure
Radiation (Minimum) (Or equivalent)

Process Fluids 1 for each Surge tanks in processing area and Grab Quarterly Rn-222, total
surge tank each RIX unit. uranium, total
and RIX unit Ra-226

Groundwater 1 from each Potable, livestock, and irrigation Grab Quarterly Natural uranium,
well water supply wells within the license Ra-226, gross

area. alpha, gross
beta2, pH,
conductivity

Monitor Wells 1 from each As required by the Commission. Grab As required by Chemical,

well the radiological
Commission

Surface Water3  1 from each Permanent impoundments, upstream Grab Quarterly Natural uranium,
impoundment and downstream, in surface waters Ra-226, gross
and 2 from passing through license area, alpha, gross
each stream impoundments adjacent to license beta2, pH,
(Minimum) area and subject to drainage from conductivity

license area, upstream and
downstream of where any waste
disposal pipeline crosses surface
waters.

Sediment 1 from each At surface water sampling locations. Grab Annually Natural uranium,
impoundment total and soluble
and 2 from Ra-226
each stream
(Minimum)

Soil 1 from each Each Radon sampling location. Grab Spring and Natural uranium,
location Fall Ra-226, Pb-210
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Sample Type Number Location Method Frequency Analysis Type'

Soil 1 Septic system drain field. Grab Prior to Natural uranium,
requesting Ra-226
license
termination

Sludge 1 Septic tank. Grab Prior to sludge
removal and
prior to
requesting
license
termination

Natural uranium,
Ra-226

Analysis is to be performed on all samples taken.
2 If gross beta exceeds 50 pCiIl, then analyze Pb-210 also.

In the case of seasonal, intermittent, and/or ephemeral pond(s) or stream(s) samples are only required if water is present in the pond(s) or flowing in the
stream(s). Sampling logs shall be annotated explaining condition of pond(s) and/or stream(s) if samples are not taken. All reasonable efforts will be made to
sample the pond(s) and/or stream(s) following a major precipitation event(s) which results in a restoration of the pond(s) or flow in the stream(s), not to exceed
the required sample frequency.

29. Except as specifically provided otherwise by this license, the licensee shall possess and use the
radioactive material authorized by this license in accordance with statements, representations, and
procedures contained in the following:

license application dated: August 2, 1995;

environmental and technical reports dated: May 17, 1991, and updated August 2, 1995 and March
8, 1998;

S operations plan dated: June 12, 1998;

letters to the Agency from URI dated: April 12, 1996 (updated March 8, 1998), May 2, 1996
(updated March 8, 1998), and November 20, 1996 (updated March 8, 1998); February 11, 1997
(updated March 8, 1998) and April 3, 1997 (updated March 8, 1998); December 18, 1997;
February 23, 1998, May 8, 1998, May 11, 1998, May 26, 1998, June 1, 1998, June 11, 1998, and
June 18, 1998 (4 letters).

The provision of 25 TAC §289.201, §289.202, §289.203, §289.204, §289.252, §289.257, and
§289.260 (as amended) and the provisions of TRCR Part 13 (as amended) shall prevail over
statements contained in the above documents, unless such statements are more restrictive than the
regulations.

FOR THE TEXAS DEPARTMENT OF HEALTH

4'COMMIZIONER OF HEALTH
DATEa'9
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1.0 PROPOSED ACTIVITIES

Uranium Resources, Inc. (URI) has been licensed to operate in situ uranium recovery facilities
in Texas since December 1974 (License Number's L02704 and L03653). The Vasquez facility
will be an 841.66 acre site, with a 453.83 acre buffer zone, located approximately 3 miles east
of the 7 Bar Ranch entrance, off S.H. 359, on unpaved ranch roads and approximately 4 miles
northwest of Hebbronville, Texas, on S.H. 359 in southwestern Duval County. The site will
utilize Remote Ion Exchange (RIX) units to extract uranium from process fluid. The resulting
loaded ion exchange resin will be transferred to a tractor trailer rig and transported to either the
Kingsville Dome or Rosita plants for processing. No resin will be processed at the Vasquez site.

2.0 SCOPE OF REVIEW

This Safety Evaluation Report includes the evaluation of the Vasquez Uranium Project Technical
Report (Application)dated; May 17, 1991 and updated August 2, 1995 and March 8, 1998; the
Vasquez Uranium Project Environmental Report dated; May 17, 1991 and updated August 2,
1995 and March 8, 1998; and Vasquez Uranium Project Operations Plan dated; June 12, 1998;
all signed by Mark L. Pelizza, and the following documents and correspondence submitted by
URI:

Uranium Resources, Inc., 1996. Letter of May 3, 1996, from Mark S. Pelizza, Vice President,
URI, to Texas Natural Resource Conservation Commission (Commission), responding to
Commission questions about the proposed Vasquez Project, as amended (NOD #1).

Uranium Resources, Inc., 1996. Letter of November 20, 1996, from Mark S. Pelizza, Vice
President, URI, to the Commission, responding to Commission questions about the proposed
Vasquez Project, as amended (NOD #2).

Uranium Resources, Inc., 1997. Letter of April 3, 1997, from Mark S. Pelizza Vice President,
URI, to the Commission, responding to Agency questions about the proposed Vasquez Project,
as amended (NOD #4).

Uranium Resources, Inc., 1998. Letter of February 2, 1998, from Mark S. Pelizza Vice
President, URI, to Eugene Forrer, TDH, responding to Agency questions about RIX technology
to be used at the proposed Vasquez Project, as amended (NOD #5).

Uranium Resources, Inc., 1998. Letter of May 8, 1998, from Mark S. Pelizza, Vice President,
URI, to Eugene Forrer, TDH, responding to Agency questions about RIX technology to be used
at the proposed Vasquez Project, as amended (NOD #6).

Uranium Resources, Inc., 1998. Letter of June 1, 1998, from Mark S. Pelizza, Vice president,
URI, to Eugene Forrer, TDH, responding to Agency questions about RIX technology to be used
at Kingsville Dome PAA-3 Project.
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3.0 AUTHORIZED ACTIVITIES

3.1 Facility Description

The applicant will employ a uranium Remote Ion Exchange leach/extraction circuit similar
to those that have been used at several other Texas in situ uranium recovery facilities.

All RIX units will be on concrete pads surrounded by concrete curbing and graded so that
any leakage will flow to the sumps. Any liquid within the sumps will be pumped into a
holding tank and then to the disposal well. The curbed pad and sumps have been designed
to hold 110% of the capacity of the largest tank. A sump pump is provided to remove any
accumulated liquid and transfer it to the waste disposal well.

3.2 Mining Operation

The anticipated period of operation is expected to be four to eight years.

The production zone will be within the Miocene Oakville Sandstone Formation which has
a thickness of 40 to 70 feet in the production area.

Well field operations will consist of a flow of approximately 1200 gallons per minute.
One to two percent of the total produced will be discharged into the deep waste disposal
well, thus maintaining a net withdrawal from the well field to guard against migration.

3.3 Monitor Wells

Consistent with existing Texas Natural Resource Conservation Commission and Texas
Department of Health (Agency) requirements, monitor wells will be sampled and samples
analyzed to verify containment of lixiviant within the well field. Corrective pumping will
be initiated should any migration occur.

3.4 Plant Operation

3.4.1 Uranium Production

Injected fluid will be natural groundwater fortified with a bicarbonate anion and
oxygen to oxidize and withdraw the uranium as a soluble carbonate from the ore
body. The uranium-bearing fluid will be pumped through columns containing an
ion exchange resin where the uranium ions in solution will be exchanged for
chloride ions on the resin. The fluid, stripped of uranium, will be refortified for
subsequent reinjection into the well field. Once the resin in an ion exchange
column is loaded with uranium, the column will be taken off line. "Loaded" resin
will then be off-loaded to a tractor trailer rig and transported to either the
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applicant's Kingsville Dome or Rosita (LO3653) plants for processing. Resin is
routinely transported between the Kingsville Dome and Rosita sites. Once the
resin has been stripped of the uranium it will be transported back to the Vasquez
Project for reloading into the column.

3.4.2 Waste Control

Any equipment, soil, and/or materials contaminated with byproduct material
generated at the Vasquez Project operations will be disposed of by transfer to an
authorized byproduct material waste facility. When possible equipment, soil,
and/or materials will be decontaminated and surveyed for release for unrestricted
use.

Liquid byproduct waste will be disposed of by injection in the waste disposal well.

3.5 Conclusions Concerning Authorized Activities

The licensing review staff has determined that the proposed authorized activities for the
Vasquez Project would not be inimical to public health and safety, nor have a long-term
detrimental impact on the environment, or the health and safety of the personnel and the
public.

4.0 ORGANIZATIONAL STRUCTURE AND ADMINISTRATIVE PROCEDURES

The responsibilities, minimum technical qualifications, and experience required for personnel who
will be responsible for developing and administering the Vasquez radiation and environmental
protection programs and the Quality Assurance (QA) Program will be as follows:

4.1 Vice President of Health, Safety and Environmental Affairs

The Vice President of Health, Safety and Environmental Affairs (VPHSE) will have the
ultimate responsibility and authority for the radiation safety, environmental compliance and
QA program at the Vasquez site in addition to off-site project development activities. The
VPHSE will provide corporate audit input to the Environmental Manager (EM) and
Radiation Safety Officer (RSO) to ensure that all radiation safety, environmental
compliance and permitting/licensing programs will be conducted in a responsible manner
and in compliance with all applicable regulations and permit/license conditions. The
VPHSE will report directly to the president of URI.

The VPHSE will possess a Bachelors degree in Engineering or Science from an accredited
college or university or equivalent work experience, and a minimum of five years
management experience in senior management of engineering and operations functions.
A Master's degree will qualify for two years work experience.
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4.2 Vice President of Production

The Vice President of Production (VPP) will be directly responsible for all operations,
including, implementing industrial and radiation safety, and environmental protection.
This includes all operating procedures, radiation safety programs, industrial safety
programs, environmental and ground water monitoring programs, associated QA programs
and routine and non-routine maintenance activities. The VPP will also be responsible for
compliance with all license conditions, regulations, and reporting requirements. The VPP
will have the responsibility and authority to terminate immediately any activity that is
determined to be a threat to employees or public health or the environment as indicated in
reports from the EM or RSO. The VPP will be a member of the ALARA Committee and
the ALARA Audit Team and will report directly to the president of URI.

The VPP will possess a Bachelors degree in Engineering or Science from an accredited
college or university or equivalent work experience, and a minimum of five years
supervisory experience. A Master's degree will qualify for two years work experience.
Work experience will include industrial process/production experience and industrial
process/ production management.

4.3 Environmental Manager

The EM is an optional position that will be filled at the discretion of the ALARA
Committee. In the absence of an EM, the EM responsibilities will be fulfilled by the
RSO. Alternatively, one of the site RSO's may be named EM. The EM will be
responsible for the development, administration and enforcement of all radiation
protection, environmental and ground water monitoring programs at the Vasquez site. The
EM will assist in the development, review and approval of sampling and analysis
procedures used at the Vasquez site, and aid in the technical evaluation of laboratory data,
as required. The EM will also be responsible for routine auditing of sampling QA/quality
control programs developed and used at the Vasquez site. The EM will develop and
administer radiation protection programs to ensure that (1) employees will be afforded the
optimum practical protection against radiation hazards, (2) exposure of employees to
radiation and radioactive materials will be maintained "As Low As is Reasonably
Achievable" (ALARA), and (3) all applicable regulatory requirements will be met. The
EM also will provide technical guidance and assistance to site personnel in the matter of
radiation protection. The EM will have the authority to terminate immediately any activity
that will be determined to be a threat to the employees or public health or the environment
as indicated in reports from the Vasquez RSO. The EM will chair the ALARA
Committee, be a member of the ALARA Audit team and report directly to the VPP.
Absent the EM position, the VPHSE will chair the ALARA Committee.

The EM will possess a bachelor's degree in the physical or biological sciences,
mathematics or engineering from an accredited college or university, and at least three
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years of experience in environmental compliance, permitting, applied health physics and
radiation protection. Experience will be industry related. A Master's degree will qualify
for two years work experience.

4.4 Radiation Safety Officer

The Vasquez RSO will be responsible for the daily supervision of the radiation safety and
environmental programs at the Vasquez site and will also fulfill RSO responsibilities at the
Rosita site. Responsibilities will include the development and implementation of all
radiation safety and environmental programs, ensuring that all records will be correctly
maintained and assist the VPP in ensuring compliance with Agency regulations and license
conditions. The RSO will be designated as the QA Coordinator. The RSO will conduct
training programs for the supervisors and employees with regard to the proper application
of radiation protection and environmental control procedures. The RSO will personally
inspect facilities to verify compliance with all applicable radiological health and safety
requirements and the QA Program. The RSO will be a member of the ALARA
Committee, assist management with the Annual ALARA Audit and report directly to the
EM.

The RSO will possess a Bachelor's degree in physical or biological sciences, engineering
or a related discipline from an accredited college or university and at least one year of
operational experience in radiation protection and technical supervision. Alternatively, a
high school diploma plus four years of relevant operational work experience in applied
radiation protection is acceptable. This position will also require 40 hours of formal
radiation protection training. A Master's degree in Health Physics will qualify for the
work experience and the formal radiation protection training.

4.5 Radiation Safety Technician

At least one Radiation Safety Technician (RST) will be present at the Vasquez site at all
times. The RST will conduct environmental and radiological surveys, collect air, water,
soil and vegetation samples, perform analyses, collect data for the radiation safety
program, perform calculations of employee radiation exposures, keep records, and conduct
various other activities associated with implementation of the environmental and radiation
protection programs. The RST will report all radiation protection data directly to the RSO
prior to submittal to the EM or VPHSE. The RST will be a member of the ALARA
Committee, assist management with the Annual ALARA Audit and report directly to the
RSO.

The RST will possess a high school diploma, or alternatively, an equivalent combination
of experience and training in uranium mill radiation protection. A Bachelor's degree in
physical or biological sciences, engineering or related discipline from an accredited college
or university with no experience will also be acceptable.
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4.6 Administrative Practices

The applicant has stated that any operating procedures written by management will be
reviewed by the RSO. These procedures will include all phases of the mining operation
which could involve exposure of employees to radiation.

4.6.1 Radiation Work Permit

Non-routine work or maintenance activities, for which there is no Standard
Operating Procedure (SOP), which may result in personnel exposure to radioactive
materials will be carried out in accordance with a Radiation Work Permit (RWP).
RWP procedures include contacting the radiation safety staff, measurements of
gamma radiation and Radon by the RSO or RST, determination of appropriate
protective equipment, including but not limited to: fall protection, respiratory
equipment, anti-contamination (anti-c) equipment, eyewear, foot wear, and
conditions in space to be entered (i.e., toxic gases or fumes, traction, etc.). The
RWP will be reviewed, discussed, and signed by the RSO, the employee's
supervisor, and the employee. Job supervisors will direct the work in such a
manner as to minimize employee exposure to radiation or airborne radioactive
materials. Air samples will be taken as necessary to evaluate the exposures of all
involved personnel.

4.7 Internal Inspection, Audits, and ALARA Programs

4.7.1 RSO Audits

The Vasquez RSO will conduct weekly inspections of all work and storage areas
including surge tanks, pipelines, RIX facility pumps, sump pumps, pond pumps,
disposal well pumps, disposal well pipelines, and fluid disposal volumes. The
Vasquez RSO or designated RST will conduct a daily walk-through inspection of
all work and storage areas of the facility to insure proper implementation of good
radiation safety procedures. The results of all inspections are documented and
maintained on the site.

4.7.2 Management Audits

The applicant's management will conduct annual audits of the radiation protection
and ALARA program, under the direction of the VPHSE. The Vasquez RSO will
accompany the audit team. This audit will consist of, but will not be limited to,
a review of the following areas:
(1) health physics authority and responsibility;
(2) operating procedures involving the handling, processing, and/or storage of

radioactive materials;
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(3) control of airborne uranium, and radon-222 and its progeny;
(4) records of audits, inspections, and surveys conducted by the facility RSO

(for timeliness and the resolution of any problems);
(5) personnel radiation protection programs, including employee exposure

records and bioassay procedures and results;
(6) radiation safety training program and records;
(7) respiratory protection program as specified in Title 25 of the Texas

Administrative Code (TAG) 25 Section 289.202(x);
(8) records of all required radiological surveys, sampling, wipe tests,

inspections, and environmental monitoring;
(9) facility and equipment design, including ventilation rates within various

portions of the facility, fire control, laboratory design, and byproduct
material storage locations; and

(10) compliance for the previous 12 months with the requirements of 25 TAC;
§289.201, §289.202, §289.203, §289.204, §289.252, §289.257, §289.260,
and the TRCR Part 13, any other applicable federal and state regulations,
and the conditions of this license.

4.7.3 Standard Operating Procedures

The applicant will establish SOPs for operational and non-operational activities
involving radioactive materials including quality related activities. Prior to
implementation of new or revised SOPs, they will be reviewed and approved by
the RSO and Plant Superintendent to ensure that proper safety and radiation safety
principles and practices have been included.

4.7.4 Administrative Control

All principal work assignments will be conducted in accordance with SOPs. SOPs
will include, but not be limited to, radiation safety, QA, transportation contingency
plan, planned maintenance, resin transfers at both the RIX and mother plant,
elution, slurry handling and drying.

Supervisory and management personnel will routinely observe their employees at
work, and thus will be able to ensure adherence to procedures. If employees are
found deviating from a procedure, they will be counseled by their supervisors and
instructed to adhere to the instructions. Follow up supervision will ensure the
success of the counseling session. All new operating procedures which may affect
radiation safety will be reviewed by the RSO. Review of all operating procedures
involving radioactive materials by the RSO will be performed at least annually to
ensure that radiation exposures will be maintained ALARA.
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Non-routine work or maintenance activities, for which there is no SOP, and that
may result in personnel exposure to radioactive materials, will be carried out in
accordance with a Radiation Work Permit (RWP).

4.8 Corporate Environmental Policy

The applicant has developed a Corporate Environmental Policy which states:

"URI, Inc.'s environmental policy reflects the Company's continual commitment to
environmental stewardship in all aspects of its business activities. The Company strives
to maintain high standards in its design, construction, operations, and restoration activities
to consistently operate in a manner that protects the environment. Through a rigorous
environmental compliance review procedure, the Company continuously evaluates all
aspects of its operations to ensure that it is operating safely, and in compliance with the
multi-level state, and federal regulations applicable to the in situ uranium mining process.
This system includes a review of environmental regulations which impact the exploration.
development, operation, and restoration/remediation activities of URI; the development
of safety, and environmental procedures, and regular internal audits of these areas to
assess compliance; the promotion of waste minimization techniques; the utilization of
environmental benign choices in operating strategies; providing leadership in
environmental awareness, and emphasizing employee involvement, and effectiveness in
safety, and environmental compliance on the job."

4.9 Corporate ALARA Policy

The applicant has developed a Corporate Environmental Policy which states:

"URI, Inc.'s ALARA policy reflects the same commitment stated- in the Corporate
Environmental Policy, with specific emphasis placed on maintaining occupational
exposures to employees, contractors, and visitors, from the radiological, and toxic hazards
of uranium, and its daughter products as low as reasonably achievable.

The Company strives to maintain high ALARA standards through engineering design,
hands on management, and employee training. It is recognized that a successful ALARA
program is the responsibility of everyone in the production of uranium; including
management, the RSO, and all workers. The Company continually evaluates, and
provides the necessary resources, and incentives to ensure ALARA goals are met."

4.10 Personnel Training

Appropriate levels of safety training will be provided to all individuals who are permitted
to gain access into a restricted portion of the location. The level of training will be
dependent on the visitor/employment status of an individual and the access to various
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locations allowed to each individual. Training will cover topics according to NUREG
1159, "Training Manual for Uranium Mill Workers on Health Protection from Uranium"
with the noted exception that the Vasquez is not a mill but an in-situ leach uranium mine.

4.10.1 Initial Training

Training will be mandatory for all new employees in order for them to understand
the potential problems of radiation exposure and their own personal responsibility
to adhere to all safety rules, particularly those concerning radiation safety, for their
own protection as well as the protection of others. Workers will be informed of
the procedures for making suggestions to improve radiation protection and the
importance of working together in order to lower radiation exposure.

New employees, for their own safety, will be made aware of the origin, location,
and operation of job categories that require the strictest possible compliance with
the Radiation Safety Program. New employees will be trained in all aspects of
radiation safety. This will ensure that all personnel can correctly apply radiation
safety protection as it relates to their primary duties and to temporary placement
in the plant area. A follow-up safety session will be conducted with each new
employee after their first three months of employment, and a written record
maintained. Thereafter, there will be annual refresher training for all personnel
by the RSO. Additionally, complete retraining in all aspects of radiation safety
will be conducted every three years. Testing for primary and refresher training
will be conducted, with a passing. grade being 70 or above, and a record
maintained on file.

4.10.2 Visitor Training

Visitor training will be minimal and visitors will be instructed as to the primary
hazard at an in-situ uranium mine, uranium ingestion and inhalation. Visitors will
be informed that the applicant performs routine surveys of the radiation levels and
surface contamination in any area that will be visited, and that safe conditions have
been documented in each of these areas.

4.10.3 Clerical and Office Support Personnel Training

Clerical and office support staff and non-operations technical staff will be
employees who typically do not work with radioactive materials. Their training
will be an abridged version of that given to the operation staff. Training and
testing will be documented within the employee's files.
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4.10.4 Operations Personnel Training

Personnel who work with radioactive materials will be provided operations
personnel training. In addition to clerical and office support staff training,
employees will receive continuous on-the-job training (OJT) from plant supervisors
and the RSO. All plant employees' job performance, with respect to radiation
protection, will be appraised annually by their immediate supervisor and the RSO
to determine if retraining is necessary. Training evaluation sheets signed by the
supervisor and the RSO will be placed in the employee's personnel file. A training
completion and Radiation Safety Rules form will be signed by the RSO and the
individual employee and included in the employee's personnel file. The supervisor
will be responsible for a continuous evaluation and OJT as necessary to ensure the
employee's exposure is maintained ALARA. Training and testing will be
documented within the employee's files.

4.10.5 Supervisory Personnel Training

Supervisors will receive all training received for operations personnel and
additional training which would be appropriate for supervisors including: ALARA
philosophy, contamination control and work practices. Supervisors will be
required to be competent in certain surveys that may be required prior to releasing
equipment in the absence of the RSO/RST and will be able to provide specific job
related training and evaluate their subordinates' performance. Training and testing
will be documented within the employee's files.

4.10.6 Prenatal Training

All female employees will be given instructions concerning prenatal radiation
exposure and controlling radiation dose in the case of pregnancy similar to U.S.
NRC Regulatory Guide 8.13, "Instruction Concerning Prenatal Radiation
Exposure." Training and testing will be documented within the employee's files.

4.10.7 Transportation Training

Drivers will be fully licensed by the state of Texas to operate a vehicle containing
hazardous materials, specifically they will be required to possess a commercial
driver licenses with an "X" endorsement for tank vehicles and hazardous materials.
The applicant will provide all drivers the Resin Transport Accident training
specified in §4.10.8 below. Training and testing will be documented within the
employee's files.
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4.10.8 Resin Transportation Accident Training

The applicant will select and train competent personnel to prepare for a potential
transportation accident. The team will be supervised by the VPP, EM, and Plant
Superintendent and must contain members from the Radiation Safety Department
and plant personnel. The team will have good knowledge of radiation safety as per
required in employee orientation. Further training in containment, recovery,
decontamination and the equipment needed to control such a spill will be given on
an annual basis. In the event of an accident, the team will have been adequately
trained and provided with the equipment to contain and decontaminate an accident
site.

4.11 Compliance History - Radioactive Material License No. L03653

4.11.1 Scope of Review

The review of the applicant's compliance history is based on the last inspections
performed by Agency personnel of the applicant's Rosita and Kingsville Dome
sites.

4.11.1.1 Rosita Site

The Rosita site was inspected on January 20, 1998 with the following
deficiency noted:

The Licensee's procedures require a gamma survey be done throughout the
mill quarterly. This was discontinued after the third quarter of 1996. The
RSO contended that since these areas were covered by area monitoring, a
gamma survey was redundant. This inspector agreed with this conclusion
but informed the RSO that until a license amendment was issued, this was
a violation of license condition 49.

4.11.1.2 Kingsville Dome Site

The Kingsville Dome site was inspected on January 19, 1998 with the
following deficiencies noted:

The Licensee failed to conduct weekly smear surveys within the yellowcake
dryer/packing areas, the walkways, railings, tools, and machinery. The
only documentation made available for review were records of weekly
surveys for the month of March 1997. At the time of the inspection, all
other documentation to verify that these weekly swipes were being
performed and analyzed, was not made available for review.
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The Licensee failed to provide documentation to verify that requirements
under the Operational Environmental Monitoring Program for radon
sampling for the third quarter of 1997 was conducted for the R-16 (Perez
residence site). On January 23, 1998 at 1501 hours, a facsimile from URI,
Inc., (Kingsville Dome Project) was received by the Agency. This
violation was resolved at the time of the inspection. The facsimile was
received within 24 hours of the conclusion of the inspection.

4.11.2 Historical Review

Further review of the applicants operating and compliance history reveals that the
majority of violations at the applicants sites have been minor and administrative in
nature. Additionally, the applicant has generally been cooperative in correcting
any deficiencies. In no case has the health and safety of personnel, the public, and
the environment been jeopardized.

4.12 Conclusions Concerning Organizational Structure and Administrative Procedures

The licensing review staff has determined that the proposed organizational structure and
administrative procedures are adequate to protect the health and safety of personnel, the
public, and the environment.

5.0 RADIATION SAFETY CONTROLS AND MONITORING

5.1 Airborne Effluent Monitoring Program

5.1.1 Airborne Uranium Particulate Monitoring

The Vasquez Project will only produce loaded ion exchange resin and no wet or
dry yellowcake so the possibility of airborne uranium during normal operations is
unlikely. However, there is a possibility that uranium particulates may become
airborne during maintenance, repairs, and/or other non-routine work activities.

Based on process knowledge, operational history, established procedures, and
experience the RSO will determine if area air samples, or breathing zone samples
will be utilized to determine airborne uranium particulate levels.

Before any work is performed within closed tanks, for which there is no SOP,
which contain or have contained radioactive materials an RWP will be completed
and the work will be carried out in accordance with the RWP.
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5.1.2 History of Radon Daughter Monitoring

Results of monthly monitoring at the applicant's Rosita plant show that radon
progeny concentrations, measured at the top of the ion exchange columns, are
routinely less than 2% of the regulatory limit. The Rosita plant facility consists
of upflow ion exchange columns that are open to the atmosphere. The Vasquez
RIX will consist of pressurized, downflow ion exchange columns that will be
closed to the atmosphere that will effectively eliminate the source of radon.

5.1.3 Airborne Environmental and Radon Daughter Monitoring

The applicant will maintain a continuous air-monitoring program, upwind and
downwind of each RIX plant, and at the nearest residence. These sampling
locations will consist of passive gamma, radon, and radon progeny monitoring
devices thatwill be changed out on a quarterly basis. Measurements will also be
made in locations and at times when there is a potential for the release of radon or
radon progeny.

5.2 Liquid Effluent Monitoring Program

The only liquid wastes that will be generated at the Vaquez project will be those associated
with the dewatering process of the loaded ion exchange resin, the well field bleeds, and
groundwater restoration. Liquid wastes will be disposed of in the deep waste disposal
well. All piping, tanks, and associated equipment will be inspected on a daily basis to
ensure any releases to the environment as a result of leaks will be minimized. In addition,
all pumps will be equipped with low and high pressure shutoff switches to minimize
releases to the environment.

At points where any waste pipeline's cross waterways, the applicant will establish an
environmental sampling program. Sampling will consist of water and sediment samples
upstream and downstream of where the pipeline crosses the waterway.

5.3 Personnel Radiation Exposure Monitoring

All new employees will authorize the applicant to request from previous employers all
records relative to occupational exposures to ionizing radiation. This will become a
permanent part of the employee's Radiation Exposure Record in the applicants' files and
will be kept current and available at all times.

During the period 1990 through 1995 at the applicant's Rosita and Kingsville Dome
projects, more than 90% of the personnel received less than 10 mrem/yr and all personnel
received less than 100 mrem/yr. Based on this, it is anticipated that the annual dose to all
workers at the proposed project will also be less than 10 percent of the five rem annual
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limit contained in 25TAC §289.202(f). To demonstrate this all personnel will be issued
TLD personnel badges on a quarterly basis for at least the first year of operations. After
the first year of operations, the quarterly monitoring data collected from these badges will
be reviewed to ensure that exposures have not exceeded the 500-mrem limit. If exposures
have not exceeded the 500-mrem limit then personnel TLD monitoring may be reduced
or eliminated.

5.4 Protective Equipment Measures

Employees who work within an RIX curbed area will be required to survey their clothing,
shoes, hands, face, and hair with an appropriate alpha survey instrument prior to leaving
the site. These surveys, will be documented, and maintained on the site. The RSO or
designee will perform unannounced spot check surveys for alpha contamination on workers
leaving the work area. These unannounced spot check surveys will be conducted on a
monthly basis. Appropriate anti-c clothing will be provided where needed.

5.5 Respiratory Protection Measures

The Vasquez Project will only produce loaded ion exchange resin and no wet or dry
yellowcake so the possibility of airborne uranium during normal operations is unlikely.
However, there is a possibility that uranium particulates may become airborne during
maintenance, repairs, and/or other non-routine work activities. If respiratory protection
is needed, the applicant will follow the recommendations of United States Nuclear
Regulatory Commission Regulatory Guide 8.151.

5.6 Uranium Bioassay Program

The Vasquez Project will only produce loaded ion exchange resin and no wet or dry
yellowcake so the possibility of airborne uranium during normal operations is unlikely.
However, there is a possibility that uranium particulates may become available for uptake
as airborne particulates or scale during maintenance, repairs, and/or other non-routine
work activities. Therefore, bioassays will be performed for all workers who are suspected
of having been exposed to airborne uranium, excessive levels of uranium, or ingested
uranium such as may occur when maintenance work is performed in contaminated areas.
The applicant's proposed bioassay program is consistent with the Agency's "Suggested
Bioassay Program for Uranium Processors." The applicant has addressed appropriate
action levels and will investigate and alleviate situations which may produce excessive
uranium levels in the urine. Laboratory analyses will be performed at an Agency-
approved laboratory.
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5.7 Instrumentation and Calibration

Radiation survey and contamination instrumentation used daily by the Vasquez Project
RSO will include ZnS scintillators, GM pancake probes, and Nal scintillators. Air
sampler filters and surface material swipes will be counted for alpha contamination using
a ZnS scintillator sample counter and for beta contamination using an end window GM
detector. Even though other detectors might be better suited for accurately measuring the
dose rate Nal detectors are utilized for monitoring external exposure since they are more
sensitive to gamma radiation and have a high efficiency for detecting lower levels of
gamma radiation. Meters used for direct surveys in work areas that have a high ambient
noise level will be used in conjunction with a headset. All radiation survey and
contamination instrumentation will be calibrated at least annually and after each repair at
a NAVLAP certified facility. The calibration records will be maintained on site.

The table below summarizes the types of radiation detection instruments that will be used
at the Vasquez site.

1. Alpha Filter Sample Counter*
* Scintillator: ZnS (Ag)
* Operating Voltage: 0.5-1.2 kV
* Weight: 1.9 kg
* Window: 0.4 mg/cm2
* Sample Holder: O-ring sealed stainless steel slide
* Sample Size: 2.54 cm diameter, 1.5 mm thick
* Tube Assembly: 3.8 cm diameter magnetically shielded photomultiplier tube
* Dynode String Resistance: 100 MW
* Compatibility: Model 177.

2. Pancake G-M Detector*
* Window: 1.7 mg/cm2 mica, 15 cm2 active, 12 cm2 open
* Operating voltage: 0.9kV
* Halogen quenched G-M
* Dead time: 80 us
* Construction: Al housing, optional Pb shield
• Weight: 0.5 kg
* Compatibility: Models 3 and 177.

3. End Window G-M Detector*
* Window: 1.7 mg/cm2 mica, 6 cm2 active, 5 cr2 open
• Operating voltage: 0.9 kV
* Halogen quenched G-M
* Dead time: 200 us
* Construction: Al housing
* Weight: 0.5 kg
* Models 3 and 177.

15



4. Alpha Scintillator*
* Scintillator: ZnS (Ag)
* Window: 0.8 mg/cm2 aluminized Mylar, 76 cm2 active, 50 cm2 open
* Tube Assembly: 3.8 cm diameter magnetically shielded photomultiplier
• Dynode String Resistance: 100 MW
* Operating Voltage: 0.5-1.2 kV
• Weight: 0.9 kg
* Compatibility: Model 177.

5. General Purpose Survey Meter - Model 3*
* Compatible Detectors: G-M, scintillation
* Threshold: 30 mV
* Weight: 1.6 kg
* Meter Dial: 0-2 mR/hr or 0-5k cpm
• Multipliers: xO.1, xl, xl0, and xl00
* High Voltage: Adjustable 0.2-1.5 kV

6. Alarm Ratemeter - Model 177*
* Compatible Detectors: G-M, scintillation
* Alarm Set: front panel with lock
* Reset: push-button to reset alarm
• Power: 120 VAC, 60 Hz single phase, and < 100 mA
* Battery: 6 V Pb-acid rechargeable, life of 50 hours in non-alarm condition
* Weight: 1.9 kg
* Meter Dial: 0-500 cpm, 0-1.5 kV
* Multipliers: xl, xl0, xl00, and xlk
* " Threshold: Adjustable 10-100 mV
* High Voltage: 0.2-1.5 kV
* Response: Fast - 4 seconds, Slow - 22 seconds for 10% to 90% of final reading

Instrument Manufacturer:

Ludlum Measurement
P.O. Box 810 - 501 Oak Street
Sweetwater, TX 79556

5.8 Conclusions Concerning Radiation Safety Controls and Monitoring

The licensing review staff has determined that the proposed radiation safety controls and

monitoring procedures are adequate to protect the health and safety of personnel, the
public, and the environment.
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6.0 ENVIRONMENTAL MONITORING

The environmental monitoring program is discussed in a Technical Review and will not be
repeated. The Technical Assessment Staff has determined that the proposed environmental
monitoring program is adequate to protect the health and safety of the public, and the
environment.

7.0 ACCESS CONTROL AND SECURITY

7.1 Access Control and Security

The applicant will control access to all persons entering the Vasquez restricted area. The
restricted area will include the facilities inside the fenced area, the RIX, and well fields.
Access to this area will be through the main gate.

Guests entering the Vasquez site will be required to log in at the main office and receive
visitor training. Contractors will be allowed access and receive appropriate training for
the work they will be performing.

7.2 Conclusions Concerning Access Control and Security

The licensing review staff has determined that the proposed access control and security
methods are adequate to protect the health and safety of personnel, the public, and the
environment.

8.0 EMERGENCY PROCEDURES

8.1 On-Site Procedures

During the radiation safety training course, employees will be given training on the
procedures to follow for radiological and non-radiological accidents, such as fire, personal
injury, spills, etc. Generally, employees encountering such emergencies should:
1. Prevent injury or loss of life to themselves or other employees;
2. Secure the area;
3. Notify their supervisor; and
4. Await further instructions.

In addition to taking appropriate action for the emergency, the supervisor will notify the
Project Superintendent and/or the RSO, who will notify other management personnel if
needed. At this time, the severity of the emergency will be determined and the appropriate
state agencies contacted, if required. Management personnel will participate in an
evaluation of the accident and coordinate any follow-up actions.
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8.2 Resin Transportation Accident Procedures

Drivers will be fully licensed by the state of Texas to operate a vehicle containing
hazardous materials, specifically they will be required to possess a commercial driver's
license with an "X" endorsement for tank vehicles and hazardous materials. The applicant
will provide all drivers the Resin Transport Accident training specified in §4.10.8 above.
Training and testing will be documented within the employee's files. Special instructions
for accidents will be verbally presented to the driver who will also carry written
instructions with the shipping papers. Additionally, a simple one page response letter (to
be used by persons encountering the accident, if the driver is unable to explain the nature
of the material and the preliminary containment procedures) will be with the shipping
papers detailing the nature of the hazard.

Accident analysis is discussed in the Process Engineering Technical Review and will not
be repeated. The Technical Assessment Staff has determined that the proposed accident
prevention and response plan is adequate to protect the health and safety of personnel, the
public, and the environment.

8.3 Conclusions Concerning Emergency Procedures

The licensing review staff has determined that the proposed emergency procedures are
adequate to protect the health and safety of personnel, the public, and the environment.

9.0 DECOMMISSIONING AND FINANCIAL SECURITY

Decommissioning and financial security requirements are discussed in the Decommissioning and
Financial Security Technical Review and will not be repeated. The Technical Assessment Staff
has determined that the proposed decommissioning and financial security plan are adequate to
protect the health and safety of personnel, the public, and the environment.

10.0 CONCLUSIONS AND PROPOSED AGENCY ACTION

Based on the material submitted with and to support the application and the applicant's safe
operating history of its current in-situ leach uranium mining projects, the licensing review staff
has determined that the proposed authorized activities for the Vasquez Project would not be
inimical to public health and safety, nor have a long-term detrimental impact on the environment,
or the health and safety of the personnel and the public, and proposes that the license be issued.
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Uranium Resources, Inc., 1998. Letter of June 1, 1998, from Mark S. Pelizza, Vice President,
URI, to Eugene Forrer, TDH, responding to Agency questions about RIX technology to be used
at Kingsville Dome PAA-3 Project.
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INFORMATION RELEVANT TO ENSURING
THAT OCCUPATIONAL RADIATION EXPOSURES AT URANIUM MILLS

WILL BE AS LOW AS IS REASONABLY ACHIEVABLE

A. INTRODUCTION

Paragraph 20.1(c) of 10 CFR Part 20, "Standards for
Protection Against Radiation," states that licensees should
make every reasonable effort to keep radiation exposures,
as well as releases of radioactive material to unrestricted
areas, as far below the limits specified in Part 20 as is
reasonably achievable. Regulatory Guide 8.10, "Operating
Philosophy for Maintaining Occupational Radiation
Exposures As Low As Is Reasonably Achievable," sets forth
the philosophy and general management policies and
programs that licensees should follow to achieve this
objective.

This guide recommends design criteria and administra-
tive practices acceptable to the NRC staff for maintaining
occupational exposures as low as is reasonably achievable
(ALARA) in uranium mills. However, some of the basic
processes at other types of uranium recovery facilities have
a similar potential for exposing workers to uranium and its
daughters. Therefore, the guidance provided in this guide
can be applied, as appropriate, to those facilities as well.

An existing NRC report, NUREG-0706, "Final Generic
Environmental Impact Statement on Uranium Milling"
(Ref. I), also provides detailed information for controlling
the radiation hazard and chemical toxicity of airborne
uranium and its daughter products in uranium mills.

This guide is directed toward occupational health
protection from radiologic and toxic hazards from airborne
particulates of uranium and its daughters. However, it is
also recognized that uranium mill workers will be exposed
to external radiation in addition to inhaled particulates.
Therefore, ensuring protection of mill workers from
external radiation hazards is also addressed.

Specific guidance regarding protection of the public
from radiologic and toxic hazards caused by materials in
effluents to unrestricted areas is beyond the scope of this

guide. This topic is mentioned only in connection with
actions that influence both occupational exposure and
ef flnent control. Some of the same controls that have been
shown to keep occupational exposures to airborne uranium
and its daughters ALARA also tend to keep releases of
these materials from the mill ALARA (see Regulatory
Guide 4.14, "Radiological Effluent and Environmental
Monitoring At Uranium Mills").

Any guidance in this document related to information
collection activities has been cleared under OMB Clearance
No. 3150-0014.

B. DISCUSSION

The principle of maintaining occupational radiation
exposures as low as is reasonably achievable is an extension
of an original recommendation of the National Committee
oil Radiation Protection (NCRP) (now the National Council
on Radiation Protection and Measurements) in its Report
No. 17 (Ref. 2). In this early report, the NCRP introduced
the philosophy of assuming that any radiation exposure
may carry some risk and recommended that radiation
exposure be kept at a level "as low as practicable" below
the recommended maximum permissible dose equivalent.
This philosophy is currently referred to as "as low as is
reasonably achievable" (ALARA). Similar recommenda-
tions to keep exposures ALARA have been included in
NCRP reports up to the present time (Ref. 3), as well as
in recommendations of the National Academy of
Sciences-National Research Council (Ref. 4), the Federal
Radiation Council (Ref. 5), and other independent scientif-
ic and professional organizations (Ref. 6). Therefore, NRC
has incorporated this basic radiation protection philosophy
from these recommendations into its regulations and
guides.

This guide provides a detailed supplement for uranium
mill licensees of the basic philosophy of Regulatory
Guide 8.10, which lists for all specific licensees the types of
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management commitments and radiation protection pro-
grams that would help to achieve the objective of maintain-
ing occupational exposures ALARA.

Regulatory Guide 3.5, "Standard Format and Content
of License Applications for Uranium Mills," outlines the
information that applicants should include in an application
for a uranium mill license. This regulatory guide describes
the details of an acceptable radiation protection and
ALARA program that an applicant should describe as
recommended in Section C.5, "Operations," of Regulatory
Guide 3.5.

C. REGULATORY POSITION

The principles and practices presented in this guide
should be used as guidance in developing the radiation
protection and ALARA program for a uranium mill for
appropriate sections of an application* for a new or renew-
al license. The recommendations of this guide are intended
to assist applicants in preparing license applications that are
acceptable to the NRC licensing staff and are consistent
with the philosophy of ALARA. Unique features not
addressed here will be specifically reviewed by the NRC
licensing staff.

A licensee's program for occupational protection against
uranium and its daughters will be considered consistent
with the ALARA philosophy if the uranium mill's operat-
ing policies and programs satisfy the following major
principles and practices.

1. ALARA PHILOSOPHY

A major purpose of the occupational radiation protec-
tion program at a uranium mill is to maintain radiation
exposure ALARA for all employees, contractors, and
visitors.

The implementation and effectiveness of a successful
ALARA program is the responsibility of everyone involved
in the processing of uranium ores. Responsibilities for
conducting a radiation protection and ALARA program are
shared by licensee management," the radiation safety
officer (RSO),*** and all mill workers.

1.1 Licensee Management

licensee management is responsible for developing,
implementing, and enforcing the rules, policies, and

*An application and a suggested format for its completion may
be obtained from the licensing staff of the Divison of Waste Manage-
ment Office of Nuclear Material Safety and Safeguards, U.S. Nuclear
EgUlaory Commimioc, Washington, D.C. 20555.

*0"Management" is defined here as those persons authorized by
the licensee of record to make policies and to direct activities of the
secovery facility.

$**The title "radiation safety officer" is used synonymously
with "radiation erotection manager" by many licensees and will be
ued in this guide to designate the qualified individual who Is
responsible for developing and supervising the radiation safety
ioporam; other titles are equally acceptable.

procedures necessary for an effective radiation protection
and ALARA program to ensure the health and safety of
workers.

licensee management should provide the following:

1. A strong commitment to and continuing support for
the development and implementation of the radiation
protection and ALARA program;

2. Information and policy statements to employees,
contractors, and visitors;

3. A periodic management audit program that reviews
procedural and operational efforts to maintain exposures
ALARA;

4. Continuing management evaluation of the health
physics program, its staff, and its allocation of adequate
space and money;

S. Appropriate briefings and training in radiation safety,
including ALARA concepts for all uranium mill employees
and, when appropriate, for contractors and visitors.

1.2 Radiation Safety Officer

The radiation safety officer (RSO) has primary respon-
sibility for the technical adequacy and correctness of the
radiation protection and ALARA program and has continu-
ing responsibility for surveillance and supervisory action in
the enforcement of the program.

The radiation safety officer should be assigned the
following:

1. Major responsibility for the development and admin-
istration of the radiation protection and ALARA program;

2. Sufficient authority to enforce regulations and
administrative policies that affect any aspect of the radio-
logical safety program;

3. Responsibility to review and approve plans for new
equipment, process changes, or changes in operating proce-
dures to ensure that the plans do not adversely affect the
protection program against uranium and its daughters;

4. Adequate equipment and laboratory facilities to
monitor relative attainment of the ALARA objective.

1.3 Mill Workers

Because a radiation protection and ALARA program is
only as effective as the workers' adherence to the program,
all workers at the mill should be responsible for the
following:

1. Adhering to all rules, notices, and operating proce-
dures for radiation safety established by licensee manage-
ment and the RSO;

)
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2. Reporting promptly to the RSO and licensee
management equipment malfunctions or violations of
standard practices or procedures that could result in
increased radiological hazard to any individual;

3. Suggesting improvements for the radiation protection
and ALARA program.

2. HEALTH PHYSICS ORGANIZATION AND ADMIN-

ISTRATIVE PROCEDURES

2.1 Health Physics Authorities and Responsibilities

The radiation safety officer at the mill site should be
responsible for conducting the health physics program and
for assisting the resident manager in ensuring compliance
with NRC's regulations and the license conditions applica-
ble to worker health protection.

.Generally, the RSO should report directly to the resident
anager on matters of radiation safety. The RSO should be

directly responsible for supervising the health physics
technicians, for overseeing the day-to-day operation of the
health physics program, and for ensuring that records
required by the NRC are maintained. The RSO should have
both the responsilbility and the authority, through appro-
priate line management, to suspend, postpone, or modify
any work activity that is unsafe or potentially a violation of
the Commission's regulations or license conditions, including
the ALARA program. It is recommended that management
delegate this responsibility and authority directly to the
RSO. The RSO may have other safety-related duties, such
as responsibility for programs of industrial hygiene and fire
safety, but should have no direct production-related
responsibility.

.2 Operating Procedures

Written standard operating procedures should be estab-
lished for all activities that involve handling, processing, or
storing radioactive materials. All such procedures should
include consideration of pertinent radiation safety practices.
Written procedures should also be established for such
activities as health physics monitoring, sampling, analysis,
and instrument calibration. An up-to-date copy of each
written procedure, including accident response and radio-
logical fire protection plans, should be kept accessible to all
employees. All written procedures involving radioactive
material control should be compiled in a manual that allows
documentation of each revision and its date.

To ensure that proper radiation protection principles are
being applied, written procedures for all activities should be
reviewed and approved in writing by the RSO before being
implemented and whenever a change in a procedure is
proposed. In addition, the RSO should review all existing
operating procedures at least innually to ensure the
procedures do not violate any newly established radiation
protection practices.

For work on nonroutine maintenance jobs where the
potential for exposure to radioactive material exists and for
which no standard written operating procedure already
exists, a radiation work permit (RWP)* should be used.
Such permits should describe the following:

1. The details of the job to be performed,

2. Any precautions necessary to reduce exposure to
uranium and its daughters,

3. The radiological monitoring and sampling necessary
before, during, and following completion of the job.

The RSO should indicate by signature the review of each
RWP prior to the initiation of work, and the work should
be carried out in strict adherence to the conditions of the
RWP. The RSO should designate a member of the radiation
safety office staff or a supervisory member of the produc-
tion staff who has received specialized radiation protection
training to review and sign RWPs when the RSO is not
available, e.g., during off shifts.

2.3 Surveillance: Audits and Inspections

It has been observed repeatedly that, if sufficient
management interest exists, exposure to hazardous materials
is reduced. Frequent management audit and inspection of
worker health protection practices at a uranium mill can
serve to provide management with the information necessary
to conduct an appropriate ALARA program.

2.3.1 Daily and Weekly Inspections

The RSO and the mill foreman should conduct a weekly
inspection of all mill areas to observe general radiation
control practices and review required changes in procedures
and equipment. The RSO or designated health physics
technician should conduct a daily walk-through (visual)
inspection of all work and storage areas of the mill to
ensure proper implementation of good radiation safety
procedures, including good housekeeping and cleanup
practices that would minimize unnecessary contamination.
Problems observed during all inspections should be noted in
writing in an inspection logbook. The entries should be
dated, signed, and maintained on file for at least 1 year.
The RSO should review all violations of radiation safety
procedures or other potentially hazardous problems with
the resident manager or other mill employees who have
authority to correct the problem. Also, the RSO should
review the daily work-order and shift logs on a regular basis
to determine that all jobs and operations having a potential
for exposing personnel to uranium, especially those RWP
jobs that would require a radiation survey and monitoring,
were approved in writing by the RSO, his staff, or designee
prior to initiation of work.

'The term "radiation work permit" is used by many licensees
and will be wsed throughout this guide; other terms such as "apecial
work perwit" are equally acceptable.
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2.3.2 Monthly Reviews

At least monthly, the RSO should review the results of
daily and weekly inspections, including a review of all
monitoring and exposure data for the month. The RSO
should provide to the resident manager and all department
heads for their review a written summary of the month's
significant worker protection activities containing (1) a
summary of the most recent personnel exposure data,
including bioassays and time-weighted calculations, and
(2) a summary of all pertinent radiation survey records.

In addition, the monthly summary report should specifi-
cally address any trends or deviations from the radiation
protection and ALARA program, including an evaluation of
the adequacy of the implementation of license conditions
regarding radiation protection and ALARA. The summary
should provide a description of unresolved problems and
the proposed corrective measures. Monthly summary
reports should be maintained on file and readily accessible
for at least 5 years.

2.3.3 Radiation Protection and ALARA Program Audit

Licensee management should have annual audits of the
radiation protection and ALARA program performed and
written reports on the audits submitted to corporate
management. All members of the audit team should be
knowledgeable concerning the radiation protection program
at the mill. In addition, one member of the team should be
experienced in the operational aspects of specialized
uranium mill radiation protection practices. The RSO
should accompany the audit team but should not be a
member.

The audit report should summarize the following data:

1. Employee exposure records (external and time-
weighted calculations),

2. Bioassay results,

3. Inspection log entries and summary reports of daily,
weekly, and monthly inspections,

4. Documented training program activities,

5. Radiation safety meeting reports,

6. Radiological survey and sampling data,

7. Reports on overexposure of workers submitted to
NRC, Mine Safety and Health Administration (MSHA), or
States,

8. Operating procedures that were reviewed during this
time period.

The report on the annual radiation protection and
ALARA audit should specifically discuss the following:

I. Trends in personnel exposures for identifiable cate-
gories of workers and types of operational activities,

2. Whether equipment for exposure control is being
properly used, maintained, and inspected,

3. Recommendations on ways to further reduce person-
nel exposures from uranium and its daughters.

2.4 Technical Qualifications of Health Physics Staff

2.4.1 Radiation Safety Officer

The RSO should have the following education, training,
and experience:

1. Education: A
sciences, industrial
accredited college or
tion of training and
radiation protection.
generally considered
study.

bachelor's degree in the physical
hygiene, or engineering from an
university or an equivalent combina-
relevant experience in uranium mill
Two years of relevant experience are
equivalent to 1 year of academic

2. Health physics experience: At least I year of work
experience relevant to uranium mill operation in applied
health physics, radiation protection, industrial hygiene, or
similar work. This experience should involve actually
working with radiation detection and measurement equip-
ment, not strictly administrative or "desk" work.

3. Specialized training: At least 4 weeks of specialized
classroom training in health physics specifically applicable
to uranium milling. In addition, the RSO should attend
refresher training on uranium mill health physics every 2
years.

4. Specialized knowledge: A thorough 'knowledge of
the proper application and use of all health physics equip-
ment used in the mill, the chemical and analytical proce-
dures used for radiological sampling and monitoring,
methodologies used to calculate personnel exposure to
uranium and its daughters, and a thorough understanding of
the uranium milling process and equipment used in the mill
and how the hazards are generated and controlled during
the milling process.

2.4.2 Health Physics Technicians

In addition to the RSO, there should be a minimum of
one full-time health physics technician at any full-scale
operating uranium mill. The health phylics technician
should have one of the following combinations of educa-
tion, training, and experience:

1. Education: An associate degree or 2 or more years
of study in the physical sciences, engineering, or a health-
related field,

Training: At least a total of 4 weeks of generalized
training (up to 2 weeks may be on-the-job training) in
radiation health protection applicable to uranium mills,
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Experience: One year of work experience usingQ rsampling and analytical laboratory procedures that involve
health physics, industrial hygiene, or industrial safety
measures to be applied in a uranium mill; or

2. Education: A high school diploma,

Training: A total of at least 3 months of specialized
training (up to I month may be on-the-job training) in
radiation health protection relevant to uranium mills,

Experience: Two years of relevant work experience
in applied radiation protection.

The health physics technician should demonstrate a
working knowledge of the proper operation of health
physics instruments used in the mill, surveying and sampling
techniques, and personnel dosimetry requirements.

I2S Radiation Safety Training

*e All new employees should be instructed by means of an
established course in the inherent risks of exposure to
radiation and the fundamentals of protection against
exposure to uranium and its daughters before beginning
their jobs. Other guidance pertinent to this course is found
in Regulatory Guide 8.13, "Instruction Concerning Prenatal
Radiation Exposure," and Regulatory Guide 8.29, "Instruc-
tion Concerning Risks from Occupational Radiation Expo-
sure." This course of instruction should include the follow-
ing topics:

1. Fundamentals of Health Protection

a. The radiologic and toxic hazards of exposure to
uranium and its daughters,

b. How uranium and its daughters enter the body
(inhalation, ingestion, and skin penetration),

c. Why exposures to uranium and its daughters
should be kept as low as is reasonably achievable
(ALARA).

2. Personal Hygiene at Uranium Mills

a. Wearing protective clothing,

b. Using respirators correctly,

c. Eating, drinking, and smoking only in designated
areas,

d. Using proper methods for decontamination (i.e.,
showers).

(7 ~ 3. Facility-Provided Protection

a. Ventilation systems and effluent controls,

b. Cleanliness of the work place.

c. Features designed for radiation safety for process
equipment,

d. Standard operating procedures,

e. Security and access control to designated areas.

4. Health Protection Measurements

a. Measurement of airborne radioactive materials,

b. Bioassays to detect uranium (urinalysis and in vivo
counting),

c. Surveys to detect contamination of personnel and
equipment,

d. Personnel dosimetry.

5. Radiation Protection Regulations

a. Regulatory authority of NRC, MSHA, and State,

b. Employee rights in 10 CFR Part 19,

c. Radiation protection requirements in 10 CFR
Part 20.

6. Mill Emergency Procedures.

A written or oral test with questions directly relevant to
the principles of radiation safety and health protection in
uranium milling covered in the training course should be
given to each worker. The instructor should review the test
results with each worker. The instructor should discuss any
wrong answers to test questions with the worker until the
worker understands the correct answer. Workers who fail
the test should be retested after receiving additional training.
These tests and results should be maintained on file.

Each permanent worker should be provided an abbre-
viated retraining course annually. Documented successful
completion of the retraining course should also be main-
tained on file. Retraining should include relevant informa-
tion that has become available during the past year, a
review of safety problems that have arisen during the year,
changes in regulations and license conditions, exposure
trends, and other current topics.

In addition, all new workers, including supervisors,
should be given specialized instruction on the health and
radiation safety aspects of the specific jobs they will
perform. This instruction should be in the form of individ-
ualized on-the-job training. Supervisors should be provided
additional specialized training on their supervisory respon-
sibilities in the area of worker radiation protection. Retrain-
ing should be conducted annually and documented. All
employees should sign a statement that they received job-
specific radiation safety training. The statement should
indicate the dates the training was received and it should be
cosigned by the instructor. Radiation safety matters of
concern that arise during plant operation should be discussed
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with all workers during regular monthly or bimonthly
safety meetings.

All visitors who have not received training should be
escorted by someone properly trained and knowledgeable
about the hazards of the mill. At a minimum, visitors should
be instructed specifically on what they should do to avoid
possible hazards in the areas of the mill they will be visiting.

Contractors having work assignments in the mill should
also be given appropriate training and safety instruction.
Contract workers who will perform work on heavily con-
taminated equipment should receive the same training and
radiation safety instruction normally required of all perma-
nent workers. Only job-specific radiation safety instruction
is necessary for contract workers who have previously
received full training on prior work assignments at the mill
or have evidence of recent and relevant radiation safety
training elsewhere.

2.6 Surveys

The RSO and radiation safety office staff are responsible
for performing all routine and special radiation surveys as
required by license conditions and by 10 CFR Part 20.
Acceptable survey methods are specified in Section C.l
of Regulatory Guide 8.30, "Health Physics Surveys in
Uranium Mills."

2.7 Respiratory Protection

The RSO and the radiation safety office staff are respon-
sible for the implementation of a respiratory protection
program, if one is needed. There should be adequate
supplies of respiratory devices to enable issuing a device
to each individual who enters an airborne radioactivity area.
Additional respiratory protection devices should be located

knear access points of airborne radioactivity areas. All
[irborne radioactivity areas should have controlled access.
Routine physical (medical) evaluation should be required of
those individuals who will use respirators. If the licensee
elects to take credit for protection factors the respiratory
protection program must meet, at a minimum, the require-
ments of § 20.103 of 10 CFR and should follow the
recommendations in Regulatory Guide 8.15, "Acceptable
Programs for Respiratory Protection," which are supported
in NUREG-0041, "Manual of Respiratory Protection
Against Airborne Radioactive Materials" (Ref. 7).

2.8 Bioassay Procedures

The RSO is responsible for implementing a bioassay
program. The frequency adopted and the type of analysis
should meet the recommendations in Regulatory Guide 8.22,
"Bioassay at Uranium Mills."

3. FACILITY AND EQUIPMENT DESIGN

General considerations for the design of uranium mills
and uranium ore processing equipment should not be based
solely on chemical process efficiency, but should also be
based on the relative potential for radiologic and toxic

hazards resulting from exposure of personnel to uranium
and its daughters. Major aspects of planning and design that
should be considered are discussed below.

3.1 Space Layout

Facility layout should be designed to maintain employee
exposures ALARA while at the same time ensuring that
exposure to other persons is not thereby increased. The mill
layout should provide for:

1. Safe access to process equipment and for routine
maintenance;

2. Adequate ventilation in all mill areas in which radio-
active materials might be spilled, suspended, or volatilized;

3. Isolation of yellowcake drying, packaging, and
shipping areas from other accessible mill areas;

4. Controlling access to the uranium mill proper and
the ability to secure or restrict entry to any airborne
radioactivity area;

5. Change rooms and shower facilities so that all workers
can remove any possible radioactive contamination before
leaving the site;

6. Dispersion control on radioactive materials moving
from contamination areas (e.g., crushers) to relatively
contamination-free areas (e.g., crusher control room);

7. Isolation of mill areas where there is a high poten-
tial for the dispersal of uranium as the result of a fire.

3.2 Access Control

Access to airborne radioactivity areas should be controlled
or restricted by the use of caution signs and operational
procedures, or security locks when permitted by fire
protection regulations.

3.3 Ventilation Systems

To the extent practicable, the facility ventilation systems
should accomplish the following:

1. As a minimum design objective, provide local exhaust
ventilation (such as chemical hoods) or general area ventila-
tion where concentrations of natural uranium and its
daughters may be present in excess of 25% of the values
given in Table I of Appendix B to 10 CFR Part 20.0 The
design ventilation rate (air exchange rateý should be suffi-
cient to maintain airborne concentrations of natural uranium
and its daughters to less than 25% of the mamimum permis-
sible concentration (MPC) given in Table I of Appendix B
to 10 CFR Part 20.

OThe figure 25% Is used here to encourage the use of ventilation
systems and other process controls in an effort to prevent the exis-
tence of airborne radioactivity areas as defined in I 20.203(d), and
according to ý 20.103(b)(1), "The licensee shall, as a precautionary
procedure, use process or other engineering controls, to the extent
practicable. to limit concentrations of radioactive materials in Sir to
below those which delimit an airborne radioactivity are...."

5
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2. In addition, establish a facility-specific, operational
ALARA goal for concentrations of natural uranium and its
daughters at less than 25% of the values given in Table I of
Appendix B to 10 CFR Part 20.

3. Design exhaust stacks so that exhausted air will
not enter air intakes that service any other mill areas.

4. Locate exhaust vents in a way that ensures compli-
ance with the requirements of § 20.106, "Radioactivity in
effluents to unrestricted areas," of 10 CFR Part 20, and
40 CFR, "Protection of Environment," Part 190, "Environ-
mental Radiation Standards for Nuclear Power Operations,"
for effluents to unrestricted areas, as well as ALARA
exposure considerations for the worker.

3.4 Fire Control

Because of the potential for loss of control of radioactive
material in the event of a fire, a facility should have adequate

rfighting equipment and workers should be trained in its
per use.

Provisions should be made for fire alarms, fire extin-
guishers, sprinkler systems, fire hydrants, water tanks, and
other general firefighting equipment. Emergency procedures
and training should include immediate fire control as a
.priority item. Design features should include automatic fire
detection and suppression equipment in high fire-potential
areas (e.g., solvent extraction area). In the event of fire,
there should be provision for drainage of solvent to sumps
or to outside lined ponds. Appropriate caution signs should
be posted in areas of fire hazard. Fire detection systems
should be checked weekly. Fire drills should be performed
at least semiannually.

3.5 Laboratory Design Features

Onideration should be given to providing different
W oratory facilities for metallurgical and bioassay analyses,

if they are both performed at the mill site. Owing to the
sensitivity required in performing bioassay analyses, pro-
visions should be made to ensure against cross-contamination
of uranium from mill ore samples. Laboratory equipment
and surfaces should be constructed of materials that are
easily decontaminated. Laboratory surfaces used for the
preparation of bioassay samples should be decontaminated
daily to less than 200 dpm a/100 cm 2 of total surface
contamination. All mill laboratories should provide adequate
general ventilation and exhaust fume hoods. Special atten-
tion should be directed to the design of air exhaust systems
that service ore sample pulverizing and grinding equipment.
The design of the laboratory should provide for the safe
handling, storage, and disposal of radioactive wastes resulting
from sample analyses.

3.6 Ore and Product Storage

C i Uranium mill plans should include the following:

I. Provisions for raw ore storage, fine ore bins, and
yellowcake storage in areas so that the material does not

cause unnecessary exposure to mill personnel and so that
material is not dispersed by wind and rain;

2. Adequate space in the yellowcake storage and
packaging areas to conduct initial surveys and spot smear
tests of yellowcake packages and to enable decontamination
of drums to avoid transporting a contaminated package
through other mill areas;

3. Locations for yellowcake storage and shipping areas

that minimize the handling time required prior to shipment.

3.7 General Equipment Considerations

General features applicable to equipment that will be
used for handling, containing, or contacting uranium and its
daughters are as follows:

I. Equipment that contains large volumes of uranium
bearing liquids should be designed with sumps or dikes to
contain the liquids in the event of leaks or spills;

2. Equipment should be designed for optimum ease
of carrying out procedures, especially routine maintenance,
to minimize working time where personnel are exposed to
radiation or radioactive material, and to maximize distances
of personnel from the source of radiation with which they
are working;

3. Appropriate caution signs and symbols should be
provided to meet the requirements of § 20.203 of 10 CFR
Part 20, as discussed in more detail in Regulatory Guide 8.30,
"Health Physics Surveys in Uranium Mills";

4. The use of semiautogenous methods for grinding
ore is recommended because of the significantly reduced
generation of airborne dusts.

4. CONTROL OF AIRBORNE URANIUM AND ITS
DAUGHTERS

One of the major inhalation hazards associated with
uranium milling facilities results from the resuspension in
air of uranium and its daughters. Therefore, properly
designed ventilation and dust control systems are needed
to ensure that exposure of workers is maintained ALARA.
There are, in general, four areas that present radiologic and
toxic hazards caused by airborne materials at a typical
uranium mill. These areas encompass (1) ore storage,
handling, and crushing; (2) ore grinding, leaching, and
concentrating processes; (3) yellowcake precipitation,
drying, and packaging; and (4) miscellaneous mill locations
as specified in Section 4.4. Appropriate design objectives
for ventilation and dust control systems recommended for
each of these generalized mill areas are given below.

4.1 Ore Storage, Handling, and Crushing Areas

Where ore is handled in the open, the objective should
be to minimize blowing of dust. Water sprinkling systems
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are recommended for use on ore piles when the ore moisture
content is less than 10%. If ore is crushed and transported
in the dry state (i.e., moisture content less than 25%), the
use of ventilation systems and dust collectors is recom-
mended. As ore travels along convevor belts to the grinder,
all drop points should have either hooded dust collectors or
dust suppressant systems, such as sprinklers or foam ejectors.
When crushers are used prior to grinding, it is recommended
that a hooded ventilation system be installed over all
external openings to the crusher. The use of wet scrubbers
or dust collectors is recommended for ventilation systems
that service ore storage, handling, and crushing areas of the
mill to prevent recirculation of contaminated air.

4.2 Grinding, Leaching, and Concentrating Process Areas

General ventilation systems are recommended to service
mill areas where any grinding method is performed to
ensure against the buildup of radon-222 and its daughters
and ore dust normally released in the grinding process. TheS ventilation rate should be adequate to maintain the con-
centrations of radon-222 or its daughters and natural
uranium from ore dust to less than 25% of the value speci-
fied in Table I of Appendix B to 10 CFR Part 20 as modi-
fied by the note to Appendix B. It is recommended that all
leaching and thickening tanks located in enclosed structures
be covered and vented directly to the outside atmosphere.
General ventilation systems for mill areas where leaching
and thickening tanks are located should be designed to
maintain natural urarium ore dust concentrations in air at
less than 19.0 jg/m3 of uranium. If the mill is so designed
that the solvent extraction (SX) concentration process
equipment is in enclosed structures, a general ventilation
system is recommended and should be designed to maintain
the airborne natural uranium concentration in air to less
than 50 lig/m 3 of uranium or 2.5 x 10.11 jICi/cm 3 (i.e.,
25% of the MPC for natural uranium). The use of wet

s tbbers on general ventilation systems that service areas
of the mill where grinding and leaching equipment are
located is recommended. Scrubbers are not necessary on
ventilation systems that service areas of the mill where
the clarification or solvent extraction equipment is located.

4.3 Precipitation, Drying, and Packaging Areas

General ventilation systems are required and should be
designed to maintain the concentration in air of yellowcake

near precipitation tanks, yellowcake thickeners, yellowcake
filters, and yellowcake repulp equipment to less than
50 jg/m3 of uranium in air or 2.5 x 10.11 pCi/cm 3 (i.e.,
25% of the maximum permissible concentration). The next
step of the recovery process involves the drying and packag-
ing of yellowcake. Since the potential for the release of
airborne yellowcake is much greater in dry form, it is
recommended that drying and packaging of yellowcake
should be performed in an enclosure that is separated from
other areas of the mill. Also, the drying and packaging
enclosure should be maintained under negative pressure. A
separate air suction ring system should also be used at each
yellowcake drumming station. Individual suction ring
systems need only be operated during periods when the
drum at that location is being filled. The exhausts for the
drying and packaging enclosure and the suction ring should
be vented through a wet scrubber. To ensure proper opera-
tion, the scrubber system on the concentrate drying and
packaging area should be checked every shift and docu-
mented, or automatic malfunction alarm or interlock
systems installed. Manometer readings or operational and
instrument checks should be recorded once per shift and
subsequently documented.

4.4 Miscellaneous Locations

Other important areas of the mill that have the potential
for containing hazardous levels of uranium and its daughters
in air include maintenance shops, rubber shops, metallurgical
and bioassay laboratories, and general laundries, if they exist.
Each of the above mill areas should be serviced by ventilation
systems designed to maintain air concentration of natural
uranium and its daughters to less than 50 ig/m3 or 2.5 x 10-11
ACi/cm 3 of uranium. Wet scrubbers are not necessary on
these systems, however, bag filters are recommended.

D. IMPLEMENTATION

Except in those cases in which an applicant or licensee
proposes an acceptable alternative method, this guide Pnd
Regulatory Guide 3.5, "Standard Format and Content of
License Applications for Uranium Mills"; Regulatory
Guide 8.15, "Acceptable Programs for Respiratory Protec-
tion"; Regulatory Guide 8.22, "Bioassay at Uranium Mills";
and Rernlatorv Guide 8.30, "Health Physics Surveys iw
Uranium Mills," will be used as the basis for evaluating
license applications and radiation safety and ALARA
programs of NRC-licensed uranium mills.

II

I
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RESUME

Joe H. Card

1. EXPERIENCE:
14 years experience in the nuclear industry with emphasis on the marketing / trading
financing of front end fuel cycle components. Directly involved in crafting / implementing industry
trade policies / legislation. Significant additional experience in international trading of
commodities and the establishment of long term international channels of distribution.

A. Senior Vice President, Marketing: Uranium Resources, Inc. (March 1989-Present):
Responsible for the marketing of company's uranium production to international base of
commercial nuclear utilities. Optimization of profit achieved through contract arbitrage
and brokering / trading activity.

-- President; Uranium Producers of America (Sept. 1992-Jan. 1994): Political
lobbying organization promoting the importance of a viable domestic uranium
mining industry. Directly involved in legislative issues such as 1992 Energy Policy
Act and USEC privatization legislation ( passed 1996).
-- Executive Vice President. Uranium Producers of America (Oct. 199 1-Sept.
1992): Chairman Litigation Committee; Led effort to introduce and successfully
conclude an anti-dumping investigation against the former Soviet Union. Directly
involved in all aspects of case including final settlement negotiations.

B. Marketing Manager, UG U.S.A., Inc.- subsidiary of Urangesellschaft mbH (Jan.
1985-March 1989): Responsible for trading of front end nuclear fuel cycle components to
international base of commercial nuclear utilities / analysis and formation of joint venture
projects. Additional profits achieved through introduction of contract arbitrage and
factoring services.
C. Marketing Manager. Mitsubishi International Corp. (July 1980-Jan. 1985): Responsible
for growth in import-export trade of a variety of commodities including agri-commodities,
textiles, chemicals, minerals etc. Emphasis on the establishment of multi-annual contracts
and financial assistance / joint venture formation with Southeast U.S. suppliers / buyers.
Fastest promoted American in company during tenure.
D. Zaone.Managff. Ford Motor Co.; Parts and Service Division (Dec. 1978-July 1980):
Responsible for Ford dealer liaison and the establishment of Motorcraft brand parts
warehouse distributors.

2. EDUCATION:

A. MBA, Marketing; Georgia State University (1978)

B. BBA, Finance, Cum Laude- University of Georgia (1975)



My name is Joe H. Card. I am Senior Vice President, Marketing for Uranium Resources,

Inc. I have reviewed the testimony of Mr. David Osterberg and find the information / data he

quotes in response to posed questions to be factual. However, he failed to appropriately model

this information / data to support his conclusion that the Crownpoint project would not be viable.

I utilize the same data sources quoted by Mr. Osterberg as well as additional sources to make sure

that an objective market analysis is possible. I then model this data to determine if an appropriate

level of demand for the Company's product exists or is expected to exist in order to form the

basis of an investment decision for a project such as Crownpoint. The result of this modeling

analysis proves that the Crownpoint project can be economically viable.

Before I explain the detail behind the modeling results, let me make a few key points

pertaining to the impact that the Crownpoint project will have on HRI's financial capability. First,

a license issued to HRI allowing the proposed mining activity is an a&st 4 positively impacting

HRI's net worth. Once licensed, the associated uranium reserve base becomes an asset that can be

valued in the market place. This is especially true of HRI in that it is part of a publicly traded

entity whose stock value is positively impacted by asset growth. The growth in asset basis

provides HRI the ability to attract capital (either debt or equity source) to help develop the

Crownpoint project for operation. Secondly, it must be understood that the licensing phase is

separate and distinct from the actual development phase. The development phase requires

significant infusions of capital. HRI cannot attract sufficient capital without first establishing a

demonstrably profitable sales contract base for a significant percentage of the operational output.

The licensing phase is arduous and, from a timing sense, quite unpredictable. Therefore,

contracting to sell the project's output on a predetermined delivery schedule as required by buyers

is virtually impossible prior to receipt of a license. Third, successful contracting is dependent

upon the existence of favorable market conditions as well as the license. HRI is no different than

any producer seeking to be a profitable entity. If market conditions do not exist, or are not

expected to exist to levels representing an acceptable rate of return on investment, the project

will not move forward. This decision process however, is distinct from the prior decision to seek a



license. It is only prudent that HRI (as well as other producers) maintain an inventory of licensed

properties in order to capture market advantages as they may appear.

As stated above, the market analysis I have completed indicates that the Crownpoint

project will be viable over the next decade. That analysis incorporates many of the same elements

quoted by Mr. Osterberg but sets them out in an aggregate, objective manner. The first model

element (see item 1. of the attached Market Analysis) analyzed is "uranium requirements" which

is a measure of commercial reactor fuel utilization. To be very conservative I averaged lower case

(worse case) data published in 1998 by the US DOE EIA (Energy Information Administration)

and the Uranium Institute. The result shows a decline in uranium needs from a high of 155.4

million lbs U308 in 2001 to a low of 142.6 million lbs U308 in 2010. This decline is in general

agreement with the trend indicated by Mr. Osterberg. However, his testimony dwells only on

specific examples or statements of others decrying the decline in the need for uranium. To support

his ultimate conclusion regarding the Crownpoint project Mr. Osterberg needed to take additional

steps to analyze, model, and understand the dynamics of the uranium market. Both the UI and

EIA data account for the factors identified by Mr. Osterberg that influence future demand.

Interestingly, subsequent to publishing their requirements data as utilized in the attached analysis,

EIA recommended meeting the goals set forth in the "Kyoto Protocol" (an international

conference concerning actions to be adopted to combat global warming which is caused by the

green-house effect associated with the burning of fossil fuels). According to EIA, for the US to

meet these goals it would not only need license extensions of existing reactors, but would need to

construct 41 new reactors.

The second model element ( see item 2. of the attached Market Analysis) analyzed is

"non-traditional supplies" which is comprised of Government stockpiles ( Russian HEU, US

HEU, DOE stock), USEC inventory sales and uranium savings from reprocessing of spent fuel.

The quantities reported for Russian HEU are the maximum quantities set forth in the Agreement

between Russia and the US and represent the largest single source of non-traditional supply (24.0

million lbs U308 equivalent per annum). USEC inventory sales represent the next largest block
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(approx. 61.4 million lbs U308 equivalent) as derived from USEC's prospectus dated June 29,

1998. According to USEC these sales may occur during the 2000-2005 period, thus average

annual sales during the period were utilized. DOE stockpile sales are as set forth legislatively in

the USEC Privatization Act and are subject to DOE's Secretarial determinations that such sales

may not have an adverse impact on the domestic mining industry or on the US / Russia HEU

Agreement. These determinations are still pending but for the sake of analysis significant sales per

annum were assumed. Please note that I have purposely ignored Quotas regarding the disposition

of Russian HEU in the US market. Rather, I treat this supply source as freely tradable.

The third model element (see item 3. of the attached Market Analysis) analyzes the

impact of primary production of uranium from currently existing mines and includes uranium

which can be supplied from excess Russian enrichment capacity utilizing tails material (waste

stream product). This data depicts the decline of production rates as uranium reserves are

exhausted at existing mines. The Ux Company (a well respected industry consulting / brokerage

entity) publishes this data and is, in my opinion, the most consistently accurate consultant in this

area. This analysis is critical to understanding the dynamics of the market place. New production

will not be introduced unless it is profitable for the producer to do so. As the next step in the

model will indicate, a primary supply shortfall exists that can only be corrected by providing the

primary producer an incentive to fill the gap in the form of higher prices for their product. As in

the second model element, I treat CIS production as freely tradable even though it is the subject

of US and European trade restrictions.

The fourth model element (see item 4. of the attached Market Analysis) analyzes the

differential between requirements for uranium and supplies of uranium (non-traditional plus

primary from existing facilities and tails re-enrichment). This step indicates a supply shortfall

ranging from a low of 33.2 million lbs U308 in 2000 to a high of 54.9 million lbs U308 in 2007.

Please note that this shortfall exists even though very conservative data cases were utilized for

determining demand (requirements) and maximum disposition of Government stockpiles was

assumed. Additional supplies from tails, reprocessing and USEC inventory disposition were also
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included. Part of the shortfall can be met by utilizing excess inventory held by utilities. This is

analyzed in the following step.

The fifth model element (see item 5. of the attached Market Analysis) analyzes how

utilities may use their reported excess inventory. According to the UI, at the end of 1999 utilities

will have approximately 96.6 million lbs U308 equivalent in this category. For sake of this analysis

an aggressive schedule of excess inventory drawdown is assumed which closes the shortfall in

2000 and reduces it significantly in the following few years. Excess inventory is distinct from

strategic and pipeline inventory. Strategic (sometimes referred to as preferred inventory)

inventory represents that level declared by utilities as being their desired level of inventory for

reasons such as supply assurance or price hedges or simply that level dictated by internal or

government policy. Most importantly, strategic inventories are a function of price. As market

prices rise (and therefore replacement cost) strategic inventories tend to increase.The inverse is

true as prices fall because of the perception of ample supply available from independent sources.

Interestingly, market prices have just begun to recover from a three year low thus we may witness

a move by utilities to retain more of their excess inventory as strategic which in turn helps prices

recover more quickly. This behavior is very evident among the secondary suppliers- namely

trading organizations. Most recently they have become buyers rather than sellers.

The sixth model element (see item 6. of the attached Market Analysis) indicates the net

result that excess inventory drawdown has on the supply shortfall. The net differential represents

the amount of primary production that must be supplied from new mines in order to reach a

supply / demand balance. Accordingly, new primary production is required in 2001 at a rate of

approximately 18.3 million lbs U308 rising to a per annum rate of approximately 50 million lbs

U308 from 2006 through 2010. As stated previously, this new production requires significant

investments of capital which simply will not be made unless satisfactory rates of return can be

demonstrated. To this end the Ux Company, in its October 1998 Market Outlook Report, stated

that "prices of at least $12 and possibly $15 or higher .... will be needed to stimulate sufficient

Western (world) production to meet the currently projected demand for it." In January 1999 the
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Ux Company published its forecast for expected market prices indicating that prices could range

from a low of $11 in 2000 to a high of $17 in 2008 (then-current US$).

Based on the above price range it is clear that the Crownpoint project is economically

viable. With projected production costs in the $11-$12 range the potential for a positive impact to

HRI's financial capability is present. It is interesting to note that market prices have already

recovered from a three year low of $8.75 to $10.50 in little over one month. The reason for this

surge is simply that market participants understand that low prices can not be sustained at levels

below primary production costs. This is not to say that prices will continue to improve in a

completely predictable or steady manner. Volatility will still occur. However, the trend toward

higher prices is clearly supported by the market analysis detailed above and HRI will be able to

take advantage of those higher prices to support its Crownpoint project.

The above analysis was completed on the basis of worst case data, yet it still clearly

depicts the need for new primary uranium production. Any improvement in the worst case

conditions underscores the fact that more primary production will be needed and market prices

will increase to stimulate that production. Any slowdown in the rate of market disposition of

non-traditional supplies and / or any increase in the actual demand for uranium from that depicted

in this analysis will significantly strengthen the need for Crownpoint production.

Before HRI can contemplate meeting this need however, it must first

receive a license. There is no reason, in terms of the financial impact to HRI, that should restrict

or prevent the issuance of that license.

Joe H. Card
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MARKET ANALYSIS

1. Uranium Requirements: 2000-2010 (million lbs U308)

-A-. Uranium Institute, 1998 Report:
1. lower:
2. reference:
3. upper:

-B-. EIA, 1998 Report:
1. lower:
2. reference:
3. upper:

2000
161.0
167.9
169.6

148.1
156.7
161.9

2010
165.0
183.5
208.7

120.2
149.2
171.9

%change
2.5
9.3
23.1

<18.8>
<4.9>

6.2

2. Non-Traditional Uranium Supplies: 2000-2010 (million lbs U308)
YEAR

'00 '01 '02 '03 '04 '05 '06 '07
RUSSIAN HEU

24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0
US HEU

2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6
DOE'S Russian HEU Stock

0 0 3.0 3.0 3.0 3.0 2.4 0
DOE'S US STOCK

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
USEC INVENTORY SALES

10.2 10.2 10.3 10.2 10.2 10.3 0 0
REPROCESSING

5.0 5.0 6.0 6.0 6.0 7.0 7.0 7.0

TOTAL
44.8 44.8 48.9 48.8 48.8 49.9 39.0 36.6

'08 '09 '10

24.0 24.0 24.0

2.6 2.6 2.6

0 0 0

3.0 3.0 3.0

0 0 0

7.0 7.0 7.0

36.6 36.6 36.6

Notes@ (1) max Russian HEU disposition depicted.(2) sales of US DOE stocks subject
to findings by DOE Secretary of no adverse market impact from such sales pursuant to
USEC privatization legislation. (3) USEC sales represent average annual inventory as
stated in their S-1 dated June 29, 1998.



3. Primary Production of U308: Existing Mines 2000-2010

YEAR
'00 '01 '02 '03 '04 '05 '06 '07 '08 '09 '10

WESTERN PRODUCTION (million Jbs U308)
54.0 49.8 34.7 34.7 34.7 34.7 34.7 34.7 34.7 34.7 34.7

NON-WESTERN PRODUCTION (million lbs U308)
16.6 15.5 14.7 15.0 14.6 14.6 14.6 14.6 14.6 14.6 14.6

TAILS REENRICHMENT
6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

TOTAL
76.6 71.3 55.4 55.7 55.3 55.3 55.3 55.3 55.3 55.3 55.3

4. Requirements I Supplies Balance: 2000-2010 (million lbs U308)

YEAR
'00 '01 '02 '03 '04 '05 '06 '07 '08 '09 '10

REQUIREMENTS (AVG. U1 I EIA- LOWER CASE)
154.6 155.4 155.4 152.9 151.3 147.9 148.4 146.8 148.6 142.6 142.6

SUPPLIES (ITEM 2)+EXISTING PROD. (ITEM 3)
121.4 116.1 104.3 104.5 104.1 105.2 94.3 91.9 91.9 91.9 91.9

SUPPLY SHORTFALL
33.2 39.3 51.1 48.4 47.2 42.7 54.1 54.9 56.7 50.7 50.7

5. Excess Utility Inventory Drawdown: (million lbs U308)

YEAR
'00 '01 '02 '03 '04 '05 '06 '07 '08 '09 '10
33.2 21.0 14.0 9.4 6.4 4.3 2.9 2.0 2.0 1.0 0.4

6. Required Now Primary Production: (million lbs U308)

YEAR
'00 '01 '02 '03 '04 '05 '06 '07 '08 '09 '10

NET DIFFERENCE, ITEM 4 - ITEM 5
0.0 18.3 37.1 39.0 40.8 38.4 51.2 52.9 54.7 49.7 49.7



7. Yearly Price Projections: Ux Company, Jan. 1999 (current US $/Ib U308)

Year: '00 '01 '02 '03 '04 '05 '06 '07 '08

Low -.11 12 13 13 13 14 14 14 14
High: 14 15 16 16 16 17 17 17 17

8. Summary Of Analysis:

The above analysis strongly suggests that URI's Crownpoint project is
economically viable during the next decade. A need for ne-w.primary production
is-clearly demonstrated even utilizing the lowest case industry projections for
uranium requirements and maximum disposition of non-traditional supplies.
Resulting projected market prices available for Crownpoint output are clearly
higher than expected associated production costs of between $11.32 and $11.83
per lb.

9. Notes I Explanations:

A. SOJRCES
1. THE GLOBAL NUCLEAR FUEL MARKET, SUPPLY and DEMAND

1998-2020. (the Uranium Institute Report, 1998)
2. ENERGY INFORMATION ADMINISTRATION" Nuclear Power

Generation and Fuel Cycle Requirements", May 1998
3. THE URANIUM EXCHANGE CO. "The Uranium Market Outlook",

October 1998 / January 1999
4. USEC PRIVATIZATION ACT; Section 3112
5. USEC "Prospectus" issued June 29, 1998

B. URANIUM SUPPLIES
1. Russian HEU: quantities determined per U.S. / Russia Agreement. 30

mts HEU per annum downblended to approx. 24.0 million lbs U308
equivalent. These are max annual deliveries per Agreement.

2. U.S. HEU: quantities estimated per UI Report 1998. (Sale subject to
restrictions of USEC PRIV. ACT).

3. DOE Russian HEU Stock: approx 14.4 million lbs U308 equivalent
available for sale pursuant to schedule / restrictions of USEC PRIV.
ACT

4. DOE US STOCK: approx 20 million lbs U308 equivalent available for
sale subject. to restrictions of USEC PRIV. ACT. Secretarial
determination regarding sale approval for up to 3.0 million lbs per year
is pending. Assumed sales to continue at this rate including up to 28
million lbs of stockpiled Russian HEU that nmy become DOE property.
(Congressional appropriation of $325 million approved for this purpose



pending resolution of private sector Agreement regarding commercial
disposition of future Russian HEU shipments.)

5. USEC INVENTORY SALES: approx. 61.4 million lbs U308 equivalent
for disposition during the 2000-2005 period.(per USEC Prospectus)

6. REPROCESSING: represents expected U308 savings through
processing of spent reactor fuel.

C. PRIMARY PRODUCTION of U308
1. WESTERN PROD.: Ux Co. projection through 2007; extended to cover

analysis period. Projection incorporates new data collected by Ux since
publication of their October 1998 Report.

2. NON-WESTERN PROD.: Ux Co. projection, includes China, Czech
Republic, Romania and CIS Republics.

3. TAILS REENRICHMENT: Company's best estimate - relatively new
source of "production" due to under-employment of Russian enrichment
capacity.

D. EXCESS UTILITY INVENTORY DRAWDOWN:
Depicts useage of inventory in excess of pipe-line stock and strategic
stock (sometimes reffered to as "preferred" stock). UI Report indicates
excess utility inventory to be 96.6 million lbs U308 at end of 1999. The
Company utilized a more agressive drawdown schedule than indicated by
UI - insuring a more conservative result. It should be noted that inventory
useage and policies regarding such useage are very price sensitive.
During market price downturns utilities tend to reduce strategic and
excess invetory levels, while tending to increase those levels during
periods of price increases.

E. NEW PRIMARY PRODUCTION:
The need for new primary production will be influenced greatly by the
actual liquidity of non-traditional supplies such as the Russian HEU. Any
slowdown in delivery of this product and that controlled by the US DOE
will quickly increase the need for new production. The Company agrees
however, that an associated price increase may be limited to the upper
price range as indicated in item 7. above. This limitation should prove to
be a barrier to the market entrance of less cost effecient producers. In
turn this should help limit future price volatility. The Company expects that
the future market will be dominated by (1), the larger conventional
producers that control high grade uranium deposits such as Cogema and
Cameco in Canada, / ERA and ODM in Australia, and (2) in-situ leach
producers that demonstrate inherently lower capital outlays than
conventional producers such as URI, PRI and Rio Algom in the U.S. and
the Beverly project in Australia.
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THE GLOBAL NUCLEAR FUEL MARKET

Table 2.4. Forecast gross uranium requirements (tonnes U) by country and area, three scenarios.
(Additional details are in Appendix HI.)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2010 2015 2020
Argentina Lower 162 149 149 149 149 149 149 99 99 99 99 99

Reference 162 149 149 149 149 149 149 149 149 99 99 99
Upper 162 149 149 149 149 149 234 149 246 246 196 196

Armenia Lower 44 66 69 72 73 74 74 75 75 72 0 0
Reference 44 66 69 72 73 74 74 75 75 72 0 0
Upper 44 66 69 72 146 148 148 150 150 144 72 0

Belgium Lower 1370 880 1050 1050 1050 1050 1050 1050 1050 1034 722 722
Reference 1370 880 1050 1050 1050 1050 1050 1050 1050 1034 1034 1034
Upper 1370 880 1050 1050 1050 1050 1050 1050 1050 1034 1034 1034

Brazil Lower 63 86 93 98 99 654 102 308 312 314 314 314
Reference 63 86 93 652 99 300 304 308 312 314 314 314

Upper 63 640 93 294 297 300 304 308 312 868 523 523

Bulgaria Lower 497 570 570 574 580 582 586 518 452 468 316 316
Reference 497 570 570 574 580 582 586 588 594 468 468 474

Upper 497 570 570 574 580 582 586 588 594 626 626 632

Canada Lower 1 126 1269 1299 1325 1342 1427 1510 1592 1682 1682 1592 1056
Reference 1 126 1269 1299 1325 1409 1495 1579 1661 1789 2003 2003 2003
Upper 1126 1269 1299 1391 1476 1563 1648 1767 1896 2003 2003 2003

China Lower 350 379 398 717 706 819 908 807 1315 1508 1.712 1726
Reference 350 379 718 717 831 1 014 1274 1726 1 854 2492 3556 4232
Upper 350 379 718 717 921 1014 1 590 1812 2254 3177 4778 5528

Cuba Lower 0 0 0 0 0 0 0 0 0 0 0 0
Reference 0 0 0 0 0 0 0 0 0 0 0 0
Upper 0 0 0 0 0 0 0 187 0 68 73 73

Czech Rep Lower 392 924 916 563 736 724 712 702 702 712 724 645
Reference 924 924 573 750 736 724 712 702 702 712 724 730
Upper 924 924 573 750 736 724 712 702 702 712 724 929

DPRK Lower 0 0 0 0 0 0 0 0 0 0 0 0
Reference 0 0 0 0 0 0 0 0 390 358 350 358
Upper 0 0 0 0 0 390 0 562 172 358 ,350 358

Finland Lower 536 560 569 569 559 549 525 525 525 530 530 0
Reference 536 560 569 569 559 549 525 525 525 530 530 336
Upper 536 560 569 569 559 549 525 525 525 744 744 550

France Lower 10152 10290 10383 10528 10567 10598 10641 10846 10890 11 141 10977 9960
Reference 10152 10290 10383 10528 10567 10598 10641 10846 10890 11 141 11287 10222
Upper 10152 10290 10383 10528 10567 10598 10641 10846 10890 11 141 11287 10746

Germany Lower 3884 3663 3753 3615 3817 3713 3565 3809 3809 3577 3237 2218
Reference 3884 3663 3753 3615 3817 3713 3565 3809 3809 3640 3621 3558
Upper 3884 3663 3753 3615 3817 3713 3565 3809 3809 3640 3621 3808

Hungary Lower 350 344 336 336 336 336 336 336 336 336 168 0
Reference 350 344 336 336 336 336 336 336 336 336 336 336

Upper 350 344 336 336 336 336 336 336 336 336 336 535

India Lower 211 268 228 311 262 336 287 361 312 587 720 882
Reference 260 219 301 262 336 287 361 312 386 587 794 1 072

Upper 260 268 252 336 287 361 361 435 857 911 1125 1 410
Indonesia Lower 0 0 0 0 0 0 0 0 0 0 0 0

Reference 0 0 0 0 0 0 0 0 0 0 0 0
Upper 0 0 0 0 0 0 0 0 0 0 324 332

Iran Lower 0 0 0 0 0 0 0 0 0 0 0 0
Reference 0 0 0 0 0 0 0 0 0 165 177 177
Upper 0 0 0 0 0 0 0 450 0 330 354 354

Japan Lower 7630 7473 7399 7366 7976 7494 7611 8296 8439 9173 7814 8209
Reference 7630 7473 7399 7882 7460 7619 8310 8441 8608 9810 11329 12371
Upper 7630 7473 7399 7882 7460 7619 8310 9285 9280 12118 13181 14076

Kazakhstan Lower 0 0 0 0 0 0 0 0 0 0 0 0
Reference 0 0 0 0 0 0 0 0 0 103 220 220

Upper 0 0 0 0 0 0 0 0 450 656 330 330
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Table 2.4. (continued).

1997 1998 1999 2000 2001 200_ 2003 2004 2005 2010 2015 2020
Korea Lower 1908 2219 2591 2206 2378 282B 2817 2987 3169 3141 4314 5070

Reference 1998 2591 2217 2393 2840 2823 .3000 3169 2889 3787 4880 6076
Upper 1998 2591 2217 2855 2840 3012 3183 3351 3533 4821 6076 7336

Lithuania Lower 270 330 348 360 360 360 360 180 180 0 0 0
Reference 270 330 348 360 360 30 360 360 360 180 .0 0
Upper 270 330 348 360 360 360 360 360 360 360 180 0

Mexico Lower 265 220 224 224 226 22S 228 230 230 238 238 238
Reference 265 220 224 224 226 225 228 230 230 238 238 238
Upper 265 220 224 224 226 226 228 230 230 238 238 238

Netherlands' Lower 98 98 92 92 0 81 0 0 0 0 0 0
Reference 98 98 92 92 0 81 0 0 0 0 0 0
Upper 98 98 92 92 0 81 0 0 0 0 0 0

Pakistan Lower 8 13 224 13 54 541 54 54 55 55 41 42
Reference 8 224 13 53 54 54 54 54 55 55 41 42
Upper 219 13 53 53 54 54 54 265 55 95 82 84

Romania Lower 96 94 94 94 94 94 94 94 94 94 94 94
Reference 96 94 94 94 94 94 94 94 94 188 272 366
Upper 96 94 94 94 94 94 178 94 188 272 376 470

Russia Lower 2842 3125 3173 3223 3650 389 3140 3731 3151 3615 2742 3195
Reference 2842 3125 3623 3948 3429 405 3529 4189 3908 4431 4297 4447
Upper 3292 4300 3323 3685 3744 4246 3988 4351 4333 5005 4931 5279

Slovakia Lower 351 498 498 494 493 4W, 724 387 392 394 202 206
Reference 351 498 498 730 493 590 588 582 724 594 598 412
Upper 351 498 734 494 594 590 824 582 920 788 598 412

Slovenia Lower 143 132 130 129 128 127 126 124 125 128 133 133
Reference 143 132 130 129 128 127 126 124 125 128 133 133
Upper 143 132 130 129 128 127 126 124 125 128 133 133

South Africa Lower 300 312 356 358 354 352 348 346 346 346 346 346
Reference 300 312 356 358 354 352 348 346 346 346 346 346
Upper 300 312 356 358 354 352 348 346 346 346 346 346

Spain Lower 1063 1756 1389 1515 1344 1541 1357 1524 1373 1451 1 333 1322
Reference 1063 1756 1389 1515 1344 1541 1357 1524 1373 1484 1457 1413
Upper 1063 1756 1389 1515 1344 1541 1357 1524 1373 1484 1457 1413

Sweden Lower 1483 1579 1580 1580 1490 141 1490 1490 1490 1490 1490 1490
Reference 1483 1579 1580 1580 1581 1581 1582 1582 1583 1585 1585 1585
Upper 1483 1669 1670 1670 1672 1672. 1674 1674 1676 1680 1680 1680

Switzerland Lower 590 588 577 578 578 517 516 446 445 374 374 190
Reference 590 588 577 578 578 577 576 576 575 503 374 374
Upper 590 588 577 578 578 577 576 576 575 573 804 732

Taiwan Lower 903 926 934 940 934 932 1 770 1 768 1161 1 390 1 374 1 636
Reference 903 926 934 940 934 932 1 770 1 768 1 161 2234 2684 2328
Upper 903 926 934 940 934 1776 1770 1161 1398 1862 2306 2798

Turkey Lower 0 0 0 0 0 0 0 0 0 0 0 0
Reference 0 0 0 0 0 0 0 0 0 0 370 334
Upper 0 0 0 0 0 0 0 0 0 0 338 668

Ukraine Lower 2024 1964 1874 1898 2304 1931 2490 2130 2309 2493 2595 2064
Reference 2024 1964 2423 1898 2466 2094 2270 2296 2309 2560 3223 3096
Upper 2024 1964 2423 2447 2247 2422 2435 2461 2858 2906 3396 3096

UK Lower 2432 2497 2461 2481 2467 2455 2383 2221 2066 1036 631 211
Reference 2432 2497 2461 2481 2487 2495 2443 2341 2226 1634 1229 1053
Upper 2432 2497 2461 2481 2487 2495 2505 2515 2522 2022 2299 2073

USA Lower 17367 19008 18864 18452 18092 17722 17244 16942 16863 15965 12527 10520
Reference 17367 19008 18864 18739 18565 1841718227 18109 18040 16785 15306 13959
Upper 17367 19008 18973 18985 18988 19025 19040 19078 19109 18590 17067 16960

World total Lower 58910 62280 62621 [61910 63198 6359663197 63978 63447 63 443 57359 52904
Reference 59581 62814 6308564593 63935 6492366018 67872 67467 70596 73 875 73738
Upper 60242 64471 63211 65223 65025 6774668656 71653 73124 8028 83988 87135
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Table 3.15. Utility inventories -,nd 1997 (tonnes U).

Total Skategic Non-

1K

C

{

Europe 62000 38'000

North America 12000 6000

East Asia 39000 25000

Total 113000 69000

strategic

24000

6000 ~

r44 0QJ L9

not affect reactor operations before new supplies can be found on
acceptable terms, and to allow for the lead times involved in the
various fuel cycle stages between the delivery of uranium
concentrates and the loading of fabricated fuel. Increased
flexibility in procurement schedules, and the ability to counteract
price and currency exchange rate fluctuations, are additional
motives.

Utility inventories can thus be considered as comprising three
main components. Firstly, there is the material held in the various
fuel cycle stages. This is called pipeline material, and can be
taken as around one year's forward reactor requirements. For this
exercise, it is excluded from the Institute definition of inventory.
Secondly, there is the material held for security of supply reasons,
which is termed strategic inventory. Many utilities hold sufficient
strategic inventory to cover one or more years of reactor
requirements.

Thirdly, there is the quantity of inventory accumulated beyond
what is needed for these first two purposes, referred to as "non-
strategic" inventory. This can have a significant effect on the
market, as it may be quickly consumed, or sold or lent to other
parties. It should also be noted that the level ofstrategic inventory
is not fixed, as it is subject to utility policy changes, such as
occurred in the early 1990s when many US and some European
utilities decided that they could safely rednce their strategic
holdings.

The Institute surveyed Western utilities on the magnitude of their
inventories, both strategic and total (excluding pipeline), at the
end of 1997 and the results are shown in Table 3.15.

The figures in the table have been produced directly from the
questionnaire, but a process of extrapolation has been used where
no response was received from individual utilities. This is the
same process used in previous Institute reports and involves
boosting the figures received by a factor reflecting the relative
generating capacity of the non-respondents. The weighted
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Table 3.17. Anticipated utiity inventory movements, 1998-2005 (tonnes U).

1998 1999 2000 2001 2002

Europe

North America

East Asia

Total

-2718 -2643

-777 -523

8 -192

--3487 -3358

-2787

-9

-246
-3042

-1 852 -1532 -654 -765

-1 009 -211 -214 -398

993 -3127 -194 -4393
-1868 -4870 -1394 -4353 -1168 -23540

Compared with previous UI surveys, there is some evidence to
suggest that East Asian utilities are now content to live with a

lower level of strategic inventory. The percentage seeking to hold
strategic inventory of 3 years or more of reactor requirements has
declined from 64% to 49% since the 1996 survey. Nevertheless,

inventory policies in this region remain conservative compared

with Europe and particularly North America.

An idea of the likely changes in utility inventories in the future
can be obtained by comparing utilities' expected uranium

procurements with their reactor requirements. The Institute
questionnaire asked utilities to state their forecast levels of
uranium procurements. These were then compared with stated
reactor requirements in the same years to provide an estimate of
likely inventory movements. As procurements are defined to
include the delivery of material from all sources other than the
inventory of the utility, this should provide a good estimate. Utility

estimates of reactor requirements were corrected for the expected
recycling of spent fuel within the ownership of the utility.

The result of this exercise for the years 1998-2005 is shown by
region in Table 3.17. The figures suggest that a further slow run
down of utility inventory is likely over the period. There is,
however, some evidence that utilities tend to overestimate their
future reactor requirements, so the actual reduction may not be as
great as indicated. The level of excess inventory indicated does

nevertheless show that a reduction of this order would be possible
without cutting into strategic inventories as currently stated by

utilities.

Producer inventories

Producers have traditionally stockpiled production for a number
of reasons, including peaks and troughs in delivery schedules,

speculation and the need for contingency supplies. Producers
have additionally often met contractual obligations by buying
and borrowing spot uranium for future delivery instead of

producing.
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further 38 t is described as ",ffspecification" material, but most is
expected to be used as reator fuel by the Tennessee Valley
Authority (a government-owned utility); although it will not be
sold as such, it will displace other uranium in the market. The
U-23 5 content of the US HEU varies, but is generally significantly
lower than that of the Russian material. The natural uranium
equivalent of the approximately 100 t of HEU described above is
about 13 200 tl. Testimate~dthat the equivalent

natural uranium displaced by US HEU will be roughly 1 000 tU
per annum over the forecast period.

Table 3.21 summarises the displacement of natural uranium by
ex-military HEU, showing the two cases for the Russian material,
with the assumed 1000 tU per annum from the US HEU included

in both cases. Annual data is given in Appendix VI and used in

Chapter 5.

Ex-military plutonium

The former Soviet Union is estimated to have produced about
150 t of military plutonium, now controlled by the Russian

government. A significant proportion of this material is likely to
be surplus to military requirements. One tonne of military
plutonium can be blended to form 20 tonnes of MOX fuel, which
displaces around 210 tonnes of natural uranium. As yet there are
no clear plans for the disposition of this material, although Russia
has made it clear that it regards it as a valuable energy resource
and intends to use it in its reactor programme. However, it is
expected to be at least several years before Russia is able to begin

using this material on a significant scale.

As noted above, 38 tonnes of military plutonium has been declared
surplus in the USA. The DOE has carried out a study of several
disposition options for this material. One of the preferred options
is to use the plutonium in MOX fuel for reactors, which would
have the potential to impact the commercial nuclear fuel markets.
However, if used in MOX fuel, the 38 tomes of surplus plutonium

would be equivalent to about 8 500 t of natural uranium, less
than half of US reactor requirements for one year.

Given the DOE's expectation that military plutonium disposition

will begin within 10 years and will take about 20 years to complete,
this would have only a minor impact on the commercial nuclear
fuel market. Even allowing for the possibility that further quantities
of US military plutonium could be declared surplus in the future,
the potential impact on the commercial nuclear fuel markets within
the forecast period is likely to .be insignificant. In any case, the
use of US surplus military plutonium may be politically linked to
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The publication, Nuclear Power
Generation and Fuel Cycle Report will
not be printed in 1998. This website
provides information and forecasts on
the U.S. and world nuclear and
uranium industries. The nuclear
capacity projections are consistent with
those in the International Energy
Outlook 1998 and the Annual Energy
Outlook 1998. Also, the nuclear
capacity and fuel cycle projections are
given through 2020. Fuel cycle
projections were developed using the
PC version of the International Nuclear
Model. The nuclear capacity
projections were derived by estimating
the completion dates for nuclear units
under construction and planned in each
country, by incorporating the capacity
upgrades, and by scheduled retirements
of currently operating units. In
addition, the estimated dates for unit
completion are based on an analysis of
historical construction performance,
regulatory issues, financial constraints,
and regional electricity demand.

The legislation that created the EIA
vested the organization with an
element of statutory independence. The
EIA does not take positions on policy
questions. Its responsibilities are to
provide timely, high-quality
information and to perform objective,
credible analyses in support of
deliberations by both public and private
decision makers. Accordingly, these

Table 1. 1996 Operable Nuclear Capacities and
Projected Capacities for 2000-2020, Reference
Case

Table 2. 1996 Operable Nuclear Capacities and
Projected Capacities for 2000-2020, High Case

Table 3. 1996 Operable Nuclear Capacities and
Projected Capacities for 2000-2020. Low Case

Table 4. Projeted World Annual Uranium1
Reauirements. 1998-2020

Table 5. Projected World Annual Uranium
Enrichment Service Requirements, 1998 - 2020

Table 6. Projected World Annual Spent Fuel
Discharge, 1998-2020

Table 7. Projected World Cumulative Uranium
Requirements, 1998-2020

Table 8. Projected World Cumulative Uranium
Enrichment Service Requirements, 1998 - 2020

Table 9. Projected World Cumulative Spent
Fuel Discharges, 1998-2020

Appendix A. Nuclear Power Technology
and the Nuclear Fuel Cycle

ADvendix B. The Analysis Systems

Appendix C. Projections for Nuclear
Generating Units, Reference Case, 1998
through 2020
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Table 4. Projected World Annual Uranium
Requirements, Reference Case, 1998-2020

(million pounds U308)
Year United Canada Eastern Western Far Other Total

F

I
T-

1998
1999

0ooo
2001
2002
2003
2004

2005
2006

2007

2008
2009
2010

-To MI
2012
2013
2014
2015
2016
2017

2018
2019
2020

States
46.1
47.0
46.0
48.1
46.8
44.8
42.1

39.3
42.4

40.9
42.2
40.4
38.3
37.1
33.3
33.1
28.6
29.1

24.8
27.6
23.1

25.7
22.6

3.3
3.4
3.4
3.4
3.4
3.5
3.5
3.4
3.5

3.6

3.7
3.4
3.4
3.3
3.1
2.9
3.1
3.1
2.9

2.7

2.6
2.5
2.5

Europe Europe East

20.7 54.4 26.4

22.1 52.2 29.0
22.7 50.6 30.5
21.5 50.8 30.7
22.6 50.5 32.8
22.1 50.6 32.4
22.5 49.2 33.6
21.0 48.4 34.3
20.6 46.9 35.0

21.6 46.0 37.3
21.2 44.7 37.2
20.7 44.4 38.3
19.4 43.2 39.5
21.3 42.4 38.9
21.8 40.7 41.5
20.5 40.8 39.3
19.5 39.8 41.4
18.8 38.3 40.0
19.6 39.2 39.4

18.4 37.2 40.5
17.6 37.5 42.0

16.6 33.0 41.4
16.0 33.3 39.1

2.7 153.6

3.0 156.6
3.7 156.7
4.0 158.5
4.8 161.0

4.6 158.1
4.6 155.5

4.6 150.9
5.0 153.5

5.3 154.6

5.3 154.2
5.4 152.6

5.4 149.2
5.7 148.7
6.6 146.9

6.7 143.3
7.1 139.4
6.6 135.9

7.1 133.1

7.3 133.8

7.6 130.4

7.5 126.7
7.4 120.9
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Projected World Annual Uranium
Requirements, High Case, 1998-2020

(million pounds U308)
Year United Canada Eastern Western Far Other Total

States Europe Europe East
1998 48.6 3.2 22.6 55.0 26.6 2.5 158.6
1999 48.8 3.7 23.2 53.0 30.3 3.5 162.5

"2000 48.6 4.0 22.7 51.5 31.3 3.8 161.9
2001 50.8 4.0 22.2 S1.I 31.7 4.5 164.4
2002 50.5 4.1 23.3 51.4 34.9 4.4 168.6
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L

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

49.4

49.7

47.9

48.6

48.0

45.9

48.2

45.4

47.8

42.3

45.2

42.3

46.0

40.2

41.7

41.2

40.4

39.6

4.0

4.0

4.1

4.3

4.3

4.1

3.9

3.8

3.6

3.5

3.4

3.6

3.5

3.3

3.2

3.3

3.2

3.2

24.3

24.1

23.0

22.7

23.2

23.5

23.6

23.1

23.1

23.5

23.8

24.2

24.1

24.4

24.9

24.9

24.7

24.5

51.7

51.5
51.2
50.3

49.4
48.7
49.8

50.0
50.0
48.6
48.9
48.9
48.4

47.7
46.8
47.6

46.3
46.4

37.2
39.5
38.5
39.5
39.8
40.9
40.4
43.0
45.2
47.6
48.3
50.2
52.5

54.0
55.0
58.6

58.4
59.1

4.9 171.5

4.7 173.4
4.8 169.5
5.6 171.0
6.1 170.9
6.9 169.9
6.5 172.4
6.6 171.9

6.4 176.1
7.1 172.6
7.7 177.3
8.2 177.3
8.4 182.8
8.7 178.3
9.0 180.6
9.6 185.2

9.7 182.8
10.1 182.9

5')

53!
--mbubm

40 ----------------------

-------------------------------.1-11-M.-M
23

0 r--
im xM

-US --Canada- Eastern Europe,•

-Other
I

Projected World Annual Uranium
Requirements, Low Case, 1998-2020

(million pounds
U308)
Year United Canada Eastern Western Far Other Total

1998

1999

2000
2001
2002
2003
2004
2005

2006

2007
2008
2009
2010
2011
2012
2013

States
44.7
45.5

42.7
41.5

38.1
33.2
29.3
25.5

28.5

25.6
26.2
23.2
22.4

19.6
17.0
13.6

3.0
3.1

3.1
3.2
3.2
3.2
3.1
3.1
3.2
3.3
3.3
3.1
3.0
2.7
2.4
2.1

Europe Europe East
19.1 55.3 25.3

20.8 51.3 28.1

21.0 49.0 29.3
19.8 49.1 29.4
21.1 49.1 30.6
21.2 48.8 30.8
21.2 46.8 31.2
20.2 45.5 31.0
20.3 43.8 31.3

20.2 42.7 33.0
19.5 40.5 33.5
19.1 39.7 33.4
18.0 38.7 33.5
17.4 38.5 33.5
16.8 36.5 33.0
15.3 35.2 32.2

2.4 149.8
2.8 151.7

RtqectedV~dftud LkariumR
199S2020

2.9 148.1
3.4 146.4

3.3 145.5
4.3 141.5
4.7 136.3
5.4 130.7

5.3 132.3

4.8 129.6
4.8 127.9
4.7 123.2
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USEC PRIVATIZATION ACT
Section 3112

SEC. 3112. URANIUM TRANSFERS AND SALES.

(a) Transfers and Sales by the Secretary .-The Secretary shall not provide
enrichment services or transfer or sell any uranium (including natural uranium
concentrates, natural uranium hexafluoride, or enriched uranium in any form) to
any person except as consistent with this section.

(b) Russian HEU .-(I) On or before December 31, 1996, the United States
Executive Agent under the Russian HEU Agreement shall transfer to the Secretary
without charge title to an amount of uranium hexaflnoride equivalent to the
natural uranium component of low-enriched uranium derived from at least 18
metric tons of highly enriched uranium purchased from the Russian Executive
Agent under the Russian HEU Agreement. The quantity of such uranium hexafluoride
delivered to the Secretary shall be based on a tails assay of 0.30 U235. Uranium
hexafluonide transferred to the Secretary pursuant to this paragraph shall be
deemed under United States law for all purposes to be of Russian origin.

(2) Within 7 years of the date of enactment of this Act, the Secretary shall
sell, and receive payment for, the uranium hexafluoride transferred to the
Secretary pursuant to paragraph (1). Such uranium hexafluoride shall be sold-

(A) at any time for use in the United States for the purpose of overfeeding;

(B) at any time for end use outside the United States;

[*H3-934]

(C) in 1995 and 1996 to the Russian Executive Agent at the purchase price for
use in matched sales pursuant to the Suspension Agreement; or,

(D) in calendar year 2001 for consumption by end users in the United States
not prior to January 1, 2002, in volumes not to exceed 3,000,000 pounds U

(3) With respect to all enriched uranium delivered to the United States
Executive Agent under the Russian HEU Agreement on or after January 1, 1997, the
United States Executive Agent shall, upon rcqucs of the Russian Executive
Agent, enter into an agreement to deliver concurrently to the Russian Executive
Agent an amount of uranium hexafluorid9 equivalent to the natural uranium
component of such uranium. An agreement executed pursuant to a request of the
Russian Executive Agent, as contemplated in this paragraph, may pertain to any
deliveries due during any period remaining under the Russian HEU Agreement. The

I



quantity of such uranium hexafluoride delivered to the Russian Executive Agent
shall be based on a tails assay of 0.30 U235. Tide to uranium hexafluoride
delivered to the Russian Executive Agent pursuant to this paragraph shall
transfer to the Russian Executive Agent upon delivery of such material to the
Russian Executive Agent, with such delivery to take place at a North American
facility designated by the Russian Executive Agent. Uranium hexafluoride
delivered to the Russian Executive Agent pursuant to this paragraph shall be
deemed under U.S. law for all purposes to be of Russian origin. Such uranium
hexafluoride may be sold to any person or entity for delivery and use in the
United States only as permitted in subsections (bX5), (b)(6) and (b)(7) of this
section.

(4) In the event that the Russian Executive Agent does not exercise its right
to enter into an agreement to take delivery of the natural uranium component of
any low-enriched uranium, as contemplated in paragraph (3), within 90 days of
the date such low-enriched uranium is delivered to the United States Executive
Agent, or upon request of the Russian Executive Agent, then the United States
Executive Agent shall engage an independent entity through a competitive
selection process to auction an amount of uranium hexafluoride or U

(5) Except as provided in paragraphs (6) and (7). uranium hexafluoride
delivered to the Russian Executive Agent under paragraph (3) or auctioned
pursuant to paragraph (4), may not be delivered for consumption by end users in
the United States either directly or indirectly prior to January 1, 1998, and
thereafter only in accordance with the following schedule:

Annual Maximum Deliveries to End Users

Year: (millions lbs. U308 equivalent)
1998 2
1999 4
2000 6
2001 8
2002 10
2003 12
2004 14
2005 16
2006 17
2007 18
2008 19
2009 and each year thereafter 20

(6) Uranium hexafluoride delivered to the Russian Executive Agent under
paragraph (3) or auctioned pursuant to paragraph (4) may be sold at any time as

2



Russian-origin natural uranium in a matched sale pursuant to the Suspension
Agreement, and in such case shall not be counted against the annual maximum
deliveries set forth in paragraph (5).

(7) Uranium hexafluoride delivered to the Russian Executive Agent under
paragraph (3) or auctioned pursuant to paragraph (4) may be sold at any time for
use in the United States for the purpose of overfeeding in the operations of
enrichment facilities.

(8) Nothing in this subsection (b) shall restrict the sale of the conversion
component of such uranium hexafluoride.

(9) The Secretary of Commerce shall have responsibility for the
administration and enforcement of the limitations set forth in this subsection.
The Secretary of Commerce may require any person to provide any certifications,
information, or take any action that may be necessary to enforce these
limitations. The United States Customs Service shall maintain and provide any
information required by the Secretary of Commerce and shall take any action
requested by the Secretary of Commerce which is necessary for the administ-ation
and enforcement of the uranium delivery limitations set forth in this section.

(10) The President shall monitor the actions of the United States Executive
Agent under the Russian HEU Agreement and shall report to the Congress not later
than December 31 of each year on the effect the low-enriched uranium delivered
under the Russian HEU Agreement is having on the domestic uranium mining,
conversion, and enrichment industries, and the operation of the gaseous
diffusion plants. Such report shall include a description of actions taken or
proposed to be taken by the President to prevent or mitigate any material
adverse impact on such industries or any loss of employment at the gaseous
diffusion plants as a result of the Russian lIEU Agreement.

(c) Transfers to the Corporation .-(1) The Secretary shall transfer to the
Corporation without charge up to 50 metric tons of enriched uranium and up to
7,000 metric tons of natural uranium from the Department of Energy's stockpile,
subject to the restrictions in subsection (c)(2).

(2) The Corporation shall not deliver for commercial end use in the United
States-

(A) any of the uranium transferred under this subsection before January 1,
1998;

(B) more than 10 percent of the uranium (by uranium hexafluoride equivalent
3



content) transferred under this subsection or more than 4,000, 000 pounds,
whichever is less, in any calendar year after 1997; or

(C) more than o00,000 separative work units contained in low-cmichld uranium
transferred under this subsection in any calendar year.

(d) Inventory Sales .-(]) In addition to the transfers authorized under
subsections (c) and (e), the Secretary may, from time to time, sell natural and
low-enriched uranium (including low-enriched uranium derived from highly
enriched uranium) from the Department of Energy's stockpile.

(2) Except as provided in subsections (b), (c), and (e), no sale or transfer
of natural or low-enriched uranium shall be made unless-

(A) the President detcrnines that the material is not necessary for national
security needs,

(B) the Secretary determines that the sale of the material will not have an
adverse material impact on the domestic uranium mining, conversion, or
enrichment industry, taking into account the sales of uranium undcr the Russian
HEU Agreement and the Suspension Agreement, and

(C) the price paid to the Socretary will not be less than the fair market
value of the material.

(e) Government Transfers --Notwithstanding subsection (d)(2), the Secretary
may transfer or sell enriched uranium-

(1) to a Federal agency if the material is transferred for the use of the
receiving agency without any resale or transfer to another entity and the
material does not meet commercial specifications;

(2) to any person for national security purposes, as determined by the
Secretary; or

(3) to any State or local agency or nonprofit, charitable, or educational
institution for use other than the generation of electricity for commercial use.

(f) Savings Provision .-Nothing in this subchapter shall be read to modify
the terms of the Russian HEU Agreement.

4



a PROSPECTUS (Subject to Completion)
Issued June 29, 1998

100,000,000 Shares

W USEC Inc.
COMMON STOCK

5oco cn Of the 100,000,000 shares of common stock (the "Shares") offered hereby, 90,000,000 Shres are being offered initially in the United

(n :a States by the U.S. Underwriters and 10,000,000 Shares are being offered initially outside the United States and to foreign persons by the
E 6 5 International Underwriters. See "Underwriters." All of the 100,000,000 Shares of USEC Inc. (the "Company" or "USEC")
E -. offered hereby are being offered and sold by the United States Government (the "U.S. GCvernment "), which is selling its entire

In -• interest in the Company. See "Selling Stockholder. " The Company will not receive amy of the proceeds from the sale of the
Shares by the U.S. Government; however, the Company will receive the proceeds. if any, received as a result of the

exercise of an over-allotment option granted by the Company to the U.S. Unders -iters. Any proceeds received by
-• .~the Company as a result of the exercise of the over-allotment option will be used to reduce indebtedness of the

Company and for general corporate purposes. Prior to this offering, there hw been no public market for
LU ) the common stock of the Company (the "Common Stock"). It is currently estimated that the initial

n 0 public offering price per Share will be between $13 % and $16/2. Sm "Underwriters" for aC 'tD
discussion of the factors to be considered in determining the initial public offering price.

St:r Application will be made to list the Shares on the New York Stock Exchane under the symbol "USU".

aZ The Company's Certificate of Incorporation sets forth significant restrictions f& foreign ownership of shares.
See "Description of Capital Stock - Foreign Ownership Restrictions."

.1 ~SEE "RISK FACTORS" BEGINNING ON PAGE 12 FOR INFORMATION THAT SHOULD BE

CONSIDERED BY PROSPECTIVE INVESTORS.

4THESE SECURITIES HAVE NOT BEEN APPROVED OR DISAPPROVED BY THE SECURITIES AND
EXCHANGE COMMISSION OR ANY STATE SECURITIES COMMISSION NOR HAS THE

s SECURITIES AND EXCHANGE COMMISSION OR ANY STATE SECURITIES COMMISSION
5:3 PASSED UPON THE ACCURACY OR ADEQUACY OF THIS PROSPECTUS. ANY

REPRESENTATION TO THE CONTRARY IS A CRIMINAL OFFENSE.
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.: PRICE $ A SHARE

(n Undmerriting
_ co Price to Disommus and Proceeds to

_ - Public Commissions (1) U.S. Government (2)

Per Share................................
E . Total(3) ................................... $ $ $

in

in a • (1) The Company, after the Privatization (as defined below), has agreed to indemnify the Underwriters against certain
c • liabilities. including liabilities under the Securities det of 1933, as amended. The U.S. Government will not provide any
2 E indemnification to the Underwriters and the U.S. Government will have no liabolity under the Securities .lct of 1933. as

amended. See "USEC Formation and Privatization - Certain Restrictions in Cennection with the Privatization.~

in (2) Before deducting expenses estimated at $5.0 million to be paid out of the Company's account at the U.S. Department of
Treasury (the "U.S. Treasury").

(3) The Company has granted the U.S. Underwriters an option, exercisable within 3@days of the date hereof, to purchase up to
an aggregate of 10,000,000 additional shares of Common Stock at the price to public, less underwriting discounts and.E .-- co~mmsstons, for the purpose of covering over-allotments, if any. If the over-allotment option is exercised in full, the total

Eprce to public, and underwriting discounts and commissions will be $ and S , respectively. The proceeds to
V0 ')'U.S. Government will not change by any such exercise, but if the over-allotment option is exercised in full, the Company witll

receive proceeds in the amount oft . See "Underwriters."
•_to

Z5 .=__ MORGAN STANLEY DEAN WITTER MERRILL LYNCH & CO.
C- _ Global Coordinator Co-Global Coordinator

J.P. MORGAN & CO.
E a) Financial Advisor

u The Shares are offered, subject to prior sale, when, as and if accepted by the Underwriters named
" " herein, and subject to the approval of certain legal matters by Davis Polk 4' Wardwell, counsel for

-, the Underwriters. It is expected that delivery of the Shares will be made on or about
-0 1998 at the office of Morgan Stanley ý' Co. Incorporated, New York, N. Y., against payment therefor

_ •2 in immediately available futnds.
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M.R. BEAL & COMPANY
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The following chart sets forth U' EC, SWU and natural uranium inventory, together with transfers that
USEC has already or expects to req;'eive/from the U.S. Government.

USEC SWU and Uranium Inventory and Expected Transfers ( ..

:-7-/ .

Z/"10

Inventories at M arch 31, 1998 .................................
Transfer of 45 metric tons of LEU .............................
Transfer of 3,800 metric tons of uranium .....................
Transfer of .8 metric tons of HEU ..............................
Transfer of 7,000 metric tons of uranium ........................
Transfer of 50 metric tons of HEU .............................

Separative
Work
Units

(thousands)

7,944
280

342

3,400

11,966

Uranium
as UF 6

(metric tons)

12,145
453

3,800
211

7,000
5,000

28,609 1
fj~ r ~

I.
The average annual price in the spot market for a kilogram of uranium as UF6, based on month-end data,

was $37.10 in 1997, $46.71 in 1996, $35.59 in 1995, $29.66 in 1994, and $30.59 in 1993.

Depending on customer requirements and other factors, the Company expects to retain the equivalent of
approximately 5,000 meltc ton of natural uranium to meet ongoing operational requirements, and would
anticipate, ovr time, selling the remaining inventory. USEC plans to sell this natural uranium gradually, as
uranium or together with SWU in the form of enriched uranium pro . he Company intends
to manage its sales of natural uranium so as to not significantly affect the U.S. natural uranium market. See
"Risk Factors - Natural Uranium Sales."

GDPs/Operations
(/ /0

The Company's GDPs at Paducah and Portsmouth are among the largest industrial facilities in the world.
The process buildings at the two GDPs have a total floor area of approximately 330 acres and a ground
coverage of about 167 acres. The GDPs are designed so that cells or groups of equipment can be taken off line
with little or no interruption in the process. In fiscal years 1995, 1996 and 1997, the GDPs produced
13.6 million SWU, 10.6 million SWU, and 10.3 million SWU, respectively, based on operating tails assays.
The Company's operations at the GDPs involve certain risks which are described in "Risk Factors - Risks
Associated with Enrichment Operations."

Paducah. The Paducah GDP is located in McCracken County in western Kentucky. The total site covers
750 acres and consists of four process buildings. The plant has been in continuous operation since
September 1952. Between 1971 and 1982, the plant underwent extensive improvements.

Paducah has been certified by the NRC to produce low enriched uranium up to 2.75% U235 and has a
design capacity of 11.3 million SWU per year. Uranium enriched at the Paducah GDP is shipped to the
Portsmouth GDP for further enrichment. The Company may seek approval to operate Paducah to produce
enriched uranium up to 5% U235, which would provide the Company with additional operating flexibility to
meet customer requirements. In order to ship enriched uranium to fuel fabricators from this facility, certain
modifications to the shipping and handling facilities at the Paducah GDP would be required.

The Paducah GDP is located near the New Madrid fault line. The Company has obtained a commitment
for property and business interruption insurance, including earthquake coverage, which will become effective
upon completion of the Privatization. The coverage limit under this all-risk policy will be less than the total
insurable value of the plants and is subject to a $5 million deductible.

Portsmouth. The Portsmouth GDP is located in Pike County in south central Ohio. The plant site covers
640 acres and consists of three process buildings. It was completed in 1956 and has been in continuous
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The ELA has i wn low case, but it is much lower than its reference case shown
here. er, we believe that this case, which calls for requirements to fall to al-
mo1 on pounds by 2006, to be unrealistic. It should be noted that subse-
quent to publishing its requirements projections, ETA C3•a Out with a study indicat-
ing the need for nuclear energy in the U.S. to combat global warnin&. Since much of
the reduction in EIA's low case comes from a decline of nuclear poweLin the United
States, the recent consensus of the need for U.S. nuclear power tends to render this
projection unlikely.

As illustrated in Figure 7, the cunxnt UxC base case forecast is somewhat lower than
the one in 1997. In all, the total reduction over the ten-year period is 29 million
pounds, an average of 3 million pounds per year, with most of this coming in the lat-

12 01998 UxC
12 0 1998 UxC
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I - The Changing Supply and Demand Picture
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This comparison suggests that prices of at least $12 and possibly $15 or higher. or
p, ices that are considerably hZ~ tha t~h0€ tr~y..will be needed to stimulate suf-
ficient Western production to meet the. c',n-ly myrrnfltUed demand for it. This as-
sumes all production goes as currendy planned/projected and exchange rates remain
the same.

&_0 z,,

The Uranium Market Outlook -4n 1999 2 - Spot Market

•a e Case Sceraro-i-t60% Prc

Since the October, 1998 report,
there are some sig'tificnt
changes to the Ba" Ca e price
forecast. First, the i'matic de-
crease in Western production as a
result of Cameco and ERA's an-

ibability

nounced cutbacks has an imme-
diate impact on the sp-
ply/demand balance and conse-
quently the low and high price
boundaries for the restricted mar-
ket. In 1999, the range shifts
from $8 to $10 as of October
1998, to $10 to $13 in this report.
As of this writing, the spot price

Table 8. Yearly Price Projections - Base Case
(Then-Current US$)

Restricted Price CIS Price
Year Low High Low High
1999 10 13 9 12
2000 11 14 10 13
2001 12 15 11 14
2002 13 16 12 15
2003 13 16 12 15
2004 13 16 13 16
2005 14 17 14 17
2006 14 17 14 17
2007 14 17 14 17
2008 14 17 14 17

is already over the $10 benchmark and still rising.
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Table 3. Projected Non-Western Production and Resources
(thousand lbs U308)

country R vs Grd 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

China
Various/Export 115 0.05 - 0.25 2,600 2,600 2,600 2,600 2,600 2,600 2,600 2,600 2.600 2.600

Czecb Republic
Dolni Rozinka 7 0.2 780 780 780 500 500 390 -- -

Kakmsaa
Various 580 0.02 -0.15 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000
lnkai 100 0.07 - - 450 910 910 910 910 910 910
Moynkum n/a 0.06 - 450 910 910 910 910 910

Ramaia
Feldiora 5 0.10-0.18 300 300 300 300 300 300 300 300 300 300

Priargunsky 280 0.17 5,000 4,000 3,000 2,000 - - - - -

Uzbekistan
Navoi 230 0.04 - 0.10 5,800 6,200 6,600 6,600 6,600 6,600 6,600 6,600 6,600 6,600

Vostochny 75 0.03-0.16 1,300 1,300 | 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300

Total Non-Western Prdocti 17,790 17,180 116,5W 15,750 14,660 15,010 14,620 14,620 14,620 14,620

a 1998 UC 7
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Source: The Uranium Market Outlook, January 1999

Table 1. Existing Mines & Processing Facilities - Current Plans

Project 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Australia

Ranger 8.900 8&800 8.800 11.000 - - - -

Olympic Dam 3,830 8.000 10,200 10.200 10.200 10,200 10,200 10.200 10,200 10,200
Canada
Cluff Lake 3.250 3.000 2,000 - - - - - -

Key Lake 14.000 7.500 1.000 -

Rabbit Lake 12.000 6.000 6,000 3,000

Other

France 1.300 1,200 1,100 1,100
Spain 660 660 660 -

Other 1,000 1.000 1.000 1.000 1,000 1.000 1.000 1,000 1.000 1.000
Africa

Gabon 1,800 700 -

Niger 8,600 8.600 8,600 8,600 8.600 8.600 8,600 8,600 8.600 8,600
Narnbia 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7.500 7.500 7,500
South Africa 2,800 2.800 2,800 .800 2.800 2.800 2.800 2,800 2,800 2.800

U.S.
Crow Butte 800 800 800 800 800 800 800 800 800 800
Cotter - - - - - - - - - -

IWC 250 500 750 1,000 1,000 1.000 1,000 1,000 1,000 1,000
IMC-.Amfico 1,000 100 0 0 0) 0 0 0 0 0
Rio Algom 1,000 1,500 1,500 1,500 1,500 1,500 1.500 1,500 1,500 1,500
PRI;Cameco 1.200 900 900 900 900 900 900 900 900 900
Plateau Resourc - - - - - - - - - -

URI 700

Malapai!COGEN: 350 350 350 350 350 350 350 350 350 350
Total Existing 70,940 59,910 53,960 49,750 34,650 34,650 34,650 34,650 34,650 34,650

Copyright 1999, The Ux Consulting Company. LLC
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The NEI Fuel Supply Forum: Growing Optimism for Nuclear Energy
A growing sense of optimism about

the future role of nuclear energy
emerged during 'NEs ' Nuclear Fuel
Supply Forum meeting held last week in
Washington D.C. Various speakers
stressed the need for educating the pub-
lic about the benefits of nuclear power in

U a deregulated cnviromncrit. Some high-
lights from that meeting are summarized
below.

Edw rd MCaffi NRC Comuis-
siontr, I ccTffthe mcIti wth a rccw
of the NR- oess over the last six

E •ý__.. T •e ts nldrevision of

_cEC se rcnewals, the learning experinceK pr.videdbhe Lousiana Energy Serv-
ices case, and the transfer of part owner-
ship of Seabrook as a test case. Next,
-tevn K-afl and Ted Gaish of NEI
provided the audience with updates to
the nuclear waste programmatic and
lcgislative issues. Kraft argued that not
moving on the ncw legislation would
result in over S56 billion in costs associ-
ated with existing fuel storage problems.
He pointed out that the 10 legal cases

that am pending against DOE for failure to hold to its
commitments would only be the start. He also reviewed
the positive results of DOE's viability assessment of a
long-term storage faclicy at Yucca Mountain. The
waste storage bill, introduced last year and passed in the
House but not the Senate, was reintroduced January 9'h
as H.R. 45. Carrish noted that while the objective of the
waste legislation is to move fuel from utilit. sites, many
of the Senators that voted against the bill last year have
reactors in their states, and perhaps missed the point that
a positive resolution of this bill would be in their inter-
ests.

Rilhard Myers of NEI discussed various point re-
lating to the need for nuclear energy in a competitive
marketplace. In his view. the industry's two main ob-
jectives should be to maintain the value of existing nu-
clear assets and to enhance the value of these assets over
the Iong term. Important factors for maintaining the
value are reform in license transfer procedures and the
protection of decommissioning funds. Enhancing the
value of nuclear assets can be achieved by gaining ex-
plicit economic recognition for the cmission-free char-
acteristia of nuclear energy. This hidden and often ig-
nored aspec of the vlue of nuclear energy should be
promoted in public and political arenas, Mye-s noted.

John Hcrczcg of the Department of Energy reviewed
the funding and projects that The DOFJNE programs
would be proviingitis ywar. He updated the uranium
program, noting that the current DOE invcntorics stand
at 23.8 million lbs U30ge (14.2 million from previous /f.
stocks and 9.6 million from Russian-origin material).
Ir-estressed that current plans anticigate no sales of in-
ventory, and specify that DOE will not take any action
itat would destabilize the uranium markeL

Angie Howard of NEI reiterated the message from
her presentation given at last summer's forum that, when
well informd., the U.S. public favors nuclear po-i.
She went on to say that the nuclear industry is still
fighting image problems and it should convey good
news to the public whcnever possible. She encouraged
everyone in the industry to take part in educating the
public, the nation and the world. One item that the pub-
lic should be better informed is the recommendations by
EIA concerning meeting the goals set forth in the Kyot
Protocol EIA points out that if the U.S. is Roine to
move toward these goals, it would not only need licemse
extensions of existing ractors, but would neied to -
struct 41 new reactors.

Stepping in for Joe Spetrini Donna Kinsella of DOC
updated the uranium trade issues with which Commerce
is currently involved. She led off with Kazakstan's ter-
mination of its suspension agreement as of January 11.
As a result of the termination, all Volume 13
shipments will be stopped by customs un- Issue 5
til importers post a bond at 115.82% of
the value of the shipment. With the Interet
agreement now terminated, the original %,. u'.c=
investigation from the early 1990s will be
rcsumcd. Additional information will be
allowed for consideration only if it per-
tains to the original time period. IfTe thAepkdy
Kazaks' actions are found to have aused d e U Cco

injury to the domestic industry, the duty COm ,y, LLC

will become permanent Kinsella also
noted, fifteen contracts involving the sale
of Russian 1fEU feed have been approved
to date, including a total of 2.5 million Weekly
lbs U,O6e for delivery this year. Tim UX Prices
Doyle of DOC summarized the existing U3 08
HEU feed procedures, detailed their re-
view processes! and highlighted revisions $10.50
that have been mnade o cliffy and sim.
plify the tracking process. Most ofthese
revisions were based on changes pro- CIS U308
posed by NEr s HEU Task Fore made $8.75
up of industry repr'sentatives. (Unch.)

Febniwy 1. 1999 *.I. The Ux Wickly
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'•-~ .NUCLEAR REGULATORY COMIMISSION
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•JC,•D LY. FOR: Chairman Ahearne

FRO : Howard K. Shapar
Executive Legal Director

THRU: William J. Dircks (Sigiflied)Wd•Pi
Acting Executive Director for Operations

SUBJECT: OELD LEGAL OPINION ON TWO QUESTIONS RELATING TO OPERATION
OF THE URANIUM MILL TAILINGS RADIATION CONTROL ACT OF 1978

Following your recent meeting with Governor Herschler of Wyoming, (which
capped a series of meetings and exchanges of letters-with the Governor and
other officials of the State), you asked for answers to the following
questions:

1. What is the extent, if any, of NRC's legal authority to impose license
conditions to protect groundwater.from contaminants which result from
licensed operations connected with.in-situ extraction of source material?

2. Has non-Agreement State authority over the non-radiological hazards of
uranium mill tailings been preempted by the Federal Government and, if
not, what, if any, authority is shared between the NRC and the non-
Agreement States.

The preemption issue, in particular, is extremely complex because of some
cumbersome and internally inconsistent statutory language that the Attorney
General of Wyoming has correctly likened to a "Brobdingnagian Knot.' Compre-
hensive legal analyses of each question are presented in the two attachments
to this memorandum. A summary of the conclusions is presented below.

Question 1. We conclude that the NRC has the legal authority to impose
groundwater protection conditions upon its in-situ extraction licensees
under the licensing and regulatory authority found in the Atomic Energy Act
of 1954, as amended by the Uranium Mill Tailings Radiation Control Act of
1978, as amended. (Mill Tailings Act.) This is so even though the defini-
tion of uranium mill tailings in our regulations (10 CFR 40.4 (a-i)) excludes qk&
underground ore bodies depleted by solution extraction. This is because the
potential interaction with groundwater is so integrally related to the
above-ground processing (which we do license) as to be properly the subject
of license conditions, just as, historically, we were able to regulate the
generation (but not subsequent use) of tailings from the conventional milling

Contacts: W. Parler 492-7527 (Attachment A)
G. Cunningham 492-7203 (Attachment B)

**1
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process. This specific authority reinforces the general authority available
under t.e National Environmental Policy Act to lrpose environmental ltcense
c..ndl tions.

Question 2. The second question presents extrearely difficult questions of
the proper construction of the Mill Tailings Act and.the so-called revedial
ariendmnts to it. The problem is compounded by the paucity of legislative
history.

A conclusion of preemption would man that the federal governwent has so
corpletely occupied thte field of rebulation over the nonradiological hazards
of uranium mill tatlings~that there is no room for ary exercise of non-
Agreement State authority In this area. Conversely, concurrent jurisdiction
would rean that non-Agreament States could exercise authority over the very

i ssame subject matter as the NRC - the nonradiological hazards of uranium
mill tailings - though such concurrent exercise of authority would have to
be consistent with the federal scheme of regulation. Wde note, however, that
even where there Is concurrent jurisdiction, the supruuacy clause of the
Constitution requires that particular state regulation must give way to
federal authority In the event of a conflict such that compliance with both
federal and state regulatory rquirments is Impossible.

Though the question is very close. we conclude that the better legal view is
that there is insufficient evidence of Congressional Intent to completely
and exclusively occupy the field to override the strong presurption against
imolied preemotion of historic state police powers to requlate matters
affecting the public health and safety. There is, therefore, in our view,
concurrent jurisdiction over the nonradiological hazards of uranium mill
tailings. This conclusion is somewat stronger with respect to the period
before Noverber 8, 10.81, because section 204(h)(1) of the Pill Tailings Act,
added by the remedial amendments, ooerates (according to the best Interpreta-
tion) to expressly peerve previously existing non-Agreerent State authority
over the non-radiological hazards of uranium mill tailings until that date.

This paper has been coordinated with the Office of the General Counsel.

Howard~ Shapar
Executive Legal Director

Attachments: As stated Distribution:

cc: Coeissioner Gillnsky Cunningham OELD R/File
Shapar Chron

Cornnissioner Kennedy EDO
Comilssioner Hendrie SECY-
Commissioner Bradford EDO R/File
OPE OELDO
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NRC's AUTHORITY TO IMPOSE CONDITIONS TO PROTECT GROUNDWATER

IN ITS LICENSES FOR THE IN SITU EXTRACTION OF

SOURCE MATERIAL IN NON-AGREEMENT STATES

This analysis deals with the question uf NRC's legal authority to impose

license conditions in its licenses for the in situ extraction of source

material to protect groundwater from contaminants which result from the

licensed activity in non-Agreement States.

In suninary, the NRC has the legal authority to impose such license conditions

under its licensing a-d regulatory authority in the Atomic Energy Act of

1954, as amended by the Uranium Mill Tailings Radiation Control Act of 1978.

This specific authority reinforces the general authority available under the

NJational Environmental Policy Act (NEPA) to impose environmental license

conditions.1/

The Factual Backgroind

Uranium oxide (U304 ) is processed from uranium ore by a series of physr-al

and chemical actions. The crnventional uranium oxide prodaction process is

1/ It is noted that other agencies may have egulatory authori:y in this
area under other Federal laws, tucn as tne 4source Conservatlon and
Recovery Act of 1976, 42 U.S.C. I 6901et seg., the Federal Water
Pollution Contrcl Act, 3. U.S.C'. j 1251 et seg. anC the Safe Drinking
kiter Act, 4' U.S.C. 1 30C et seq.

ATTACO'4TY A
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conducted in uranium mills i1,tich are generally located near uranium mines,

and the mills receive uranium ore either directly from mines or from inter-

mediate ore buying stations. Uranium ore is also processed by an in situ or

solution extraction process wtdm. ines uranium mining and milling into

essentially one operatiorn.Y This process, also called injection mining or

borehole leaching, involves (I) the injection of a leach solution (lixiviant)

through lined wells into a uranium-bearing ore body to form a chemical

compound with the uranium, (2) mobilization of the uranium complex formed,
It It

and (3) surface recovery of the solution bearing the uranium complex via

production wells. Uranium is then separated from the pregnant leach solu-

tion by milling unit operations at the surface.!/

w

Unlike conventional milling operations, In situ extraction requires no ore

mining, transportation, crushing, or grinding. Moreover, the solution

2_f In 1976, about 2% of the total uranium concentrate produced in the
United States resulted from in situ operations. U.S. NUCLEAR REGULATORY
COMMISSION, DRAFT GENERIC ENVIRONMENTAL IMPACT STATEMENT ON URANIUM
MILLING, at B-2 (NUREG-0511, April 1979). There is reason to believe,
however, that in situ extraction will become a significant means of
uranium extraction in the near future, especially In States like Texas
and Wyoming, where small pockets of uranium deposits are particularly
susceptible to in situ techniques. See U.S. NUCLEAR REGULATORY COM-
MISSION, TRANSCRIPT OF PUBLIC HEARING IN THE MATTER OF DRAFT GENERIC
ENVIRONMENTAL IMPACT STATEMENT ON URANIUM MILLING, 46 et seq. (Denver,
Oct. 1 1979) (statement of James Montgomery, Colorado Department of
Health).

3_/ U.S. NUCLEAR REGULATORY COMMISSION, FINAL ENVIRONMENTAL STATEMENT
RELATED TO THE OPERATION OF HIGHLAND URANIUM SOLUTION MINING PROJECT,
3-1 (NUREG-0489, Nov. 1978); Friedman, Environmental Problems Relating
to Uranium Mining and Milling, 11 NAT. RESOURCES LAW. 277 (1978).
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extraction process does not produce conventional mill tailings.4_ It does,

however, produce solid and liquid wastes that are similar to those of con-

ventional processes and that also require controlled disposal. Disposal of

wastes from in situ operations may be acconplished through management like

that used for conventional tailings piles or through deep well disposal,

also known as reinjection. As a general rule, thi most serious environmental

impact associated with solution extraction operation is potential contanina-

ion of the groundwater by these wastes.5/

Uranium milling, whether by the conventional or by the in situ process, has

always required a license under the Atomic Energy Act. The uranium oxide is

I

4/ Uranium ore usually contains only a very small fraction, often less
than 1 percent by weight, of useable uranium oxide. Consequently,
the milling process generates large amounts of waste tailings in the
form of sand-like material. These "mill tailings" contain traces of
the chemicals used to extract uranium from the ore and, more importantly,
most of the radioactivity naturally associated with the ore due to the
presence of radioactive decay products of uranium. See NRC Policy State-
ment on "Assessment of Environmental Impacts of Uranium Mills in Agreement
States,O 43 F.R. No. 81 April 26, 1978.

5/ U.S. NUCLEAR REGULATORY COMMISSION, FINAL ENVIRONMENTAL STATEMENT
RELATED TO THE OPERATION OF HIGHLAND URANIUM SOLUTION MINING PROJECT,
3-1 THROUGH 3-6 (NUREG-0489, Nov. 1978).
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source material which the Atomic Energy Act of 1954 requires a license for
its possession and use "after removal from its place of deposit in nature.-6/

During the two decades of licensing the processing of uranium ore, attention

has focused on the control over mill tailings from conventional uranium

milling, which, until the Atomic Energy Act was amended on November 8, 1978

by the Uranium Mill Tailings Radiation Control Act (UMTRCA),7-/ were not. hem.selves within the definition of source material (or any other material

licensable by the Co,,-rnission) and therefore the mill tailings themselves

were beyond the NRC's licensing jurisdiction.-

6/ "Source Material" is defined in seCtion liz of the Atomic Energy Act
of 1954, 42 U.S.C. § 2014z. Section 62 of that Act, 42 U.S.C. § 2092,

..generally, iequires a license for the transfer, receipt, possession
etc. of "any source material after removal from its place of deposit in
nature, except that licenses shall not be required for quantities of. source material which, in the opinion of the Commission, are unimportant'.
NRC is authorized to issue licenses to possess and use source material
resulting from uranium ore processing by Section 63 of the Atomic Energy
Act, 42 U.S.C. § 2093. Regulatory requirements for such source material
licenses are stated in 10 CFR Part 40 "Domestic Licensing of Source
Material." The conventional mining operation itself, however, is under
the jurisdiction of other agencies and departments. For example, the
Federal Mine Safety and Health Act of 1977 (Public Law 95-164, Novem-
ber 9, 1977) authorizes the Secretary of Labor to establish health and
safety standards for mine workers. Also, the Environmental Protection
Agency has authority for regulating certain environmental aspects of
mining under the Resource Conservation and Recovery Act of 1976.

2/ Public Law 95-604, 42 U.S.C. § 7901 et. seq.

8/ Prior to November 8, 1978 regulatory jurisdiction under the Atomic
Energy Act was exercised, however, over the generation of the tailings
on the premise that such generation was an integral part of the mill
operation.
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In 1972, however, the AEC published a regulation requiring the preparation

of an environmental impact statement, under the authority of the National

Envirc-'v-antal Policy Act (NEPA),9-/ for each license issued for uranium ore

processing. Subsequent to 1972 and until the enactment of the U1ITRCA, the

NRC licensed and regulated uranium ore processing in non-agreement states

under its licensing and regulation of source material authority in the

Atomic Energy Act as supplemented by NEPA. However, since the mill tailings

týe-selves were not r aterial licensable by NRC once the underlying source

material license for the processing of the uranium ore terminated, there was

no longer any legal basis for further NRC regulatory control of the mill

tailings. This was one of the problems addressed by the Congress in the

UMITRCA. That Act specifically expanded the Commission's jurisdiction in

this area and established a comprehensiye regulatory regime for the licensing

and-regulation of the tailings or wastes produced by the extraction or con-

centration of uranium or thorium from any ore processed primarily for its

Isource material content.

It is from this historical perspective that we now turn to consider the

question raised. We consider first the relevant authority available to the

Commission under the Atomic Energy Act, as amended by the UMTRCA. Then we

will examine the relevance of NEPA to the exercise of the NRC's licensing

authority.

9/ 42 U.S.C. § 4321. The procedures and guidelines for these statements
are set forth in 10 CFR Part 51 "Licensing and Regulatory Policy and
Procedures For Envirornmental Protection'.
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II. The Jurisdiction of the NRC Under the Atomnic Energy Act of 1954

A. The Atonic Energy Act, prior to its amendment by the UMTRCA.

For purposes of analysis, we begin with the relevant provisions of the

Atomic Energy Act, which were not affected by the UMTRCA.1 0/ There is no

r1easonable basis to question the clear and long-exercised legal authority

available to the NRC to license the processing of uranium ore which produces

source miaterial. In the exercise of this licensing authority, the NRC is

authorized to "govern any activity authorized pursuant to [the Atomic Energy)

Act... in order to protect health and to minimize danger to life or property."

42 U.S.C. § 2201i.(3). In addition, the Commission is authorized to "estab-

lishby rule, regulation, or order, such standards and instructions to

govern the possession and use of... source material.., as the Commission may

keem necessary or desirable... to protect health or to minimize danger to

life or property." 42 U.S.C. § 2201b.. Each license "shall be in such form

and contain such terms and conditions as the Commission may, by rule or

regulation, prescribe to effectuate the provisions of [the Atomic Energy]

Act..." 42 U.S.C. 5 2233. NRC may exercise this regulatory authority and

control over all integral parts of an activity, such as the extraction of

squrce ffaterial.Nfor which an NRC license is required by the Atomic Energy

Act.

10/ For purposes of the analysis at this point, we exclude the obligations
placed on NRC by NEPA. This matter is discussed subsequently, under
Part III.
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This application of the source material licensing and regulatory authority

of the Atomic Energy Act has been consistently followed by the NRC and its

predecessor for years. 11 /

B. The Atomic Energy Act as amended by the UMTRCA.

The UMTRCA established a remedial action program to stabilize and control

uranium tailings at inactive mill sites as well as a program for the regula-

tion of mill tailings during uranium or thorium ore processing at active

mill operations. 1 2 / Nowhere in the UMTRCA is there specific mention of in

situ extraction. In fact, it appears that the authors of the UMTRCA were

primarily concerned with the mill tailiggs and waste from conventional

uranium milling techniques, rather than in situ operations. 1 3/ Neverthe-

less, as we discuss below, the UMTRCA'did reinforce the NRC's licensing and

regulatory authority under the Atomic Energy Act in respects which are

applicable both to conventional milling and to in situ processing of uranium

or thorium ores to produce source material.

11/ See legal opinions which ar.e printed in the hearings, "Uranium Mill
Tailings Control Act of 1978," before the Subcommittee on Energy and
Power, Committee on Interstate and Foreign Commerce, 95th Cong., 2d
Sess., June 19, 20 and August 2, 1978, at pp. 204-207.

12/ UMTRCA, section*2, 42 U.S.C. § 7901 and H.Rep. 95-1480, Pt. 2 at 25, 29
(1978). Title I of the UMTRCA is concerned with the remedial action
program for inactive mill sites, and Title II with uranium mill tailings
licensing and regulations.

13/ See H.Rep. 95-1480, Pt. 2, at 25, 29 (1978), which discusses the hazards
associated with the enormous tailings piles generated in conventional
milling operations.
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1. The Statutory Language

Section 201 of the UMTRCA amends section lie. of the Atomic Energy Act by

expanding the definition of byýVoduct materal, a material over iihich the

,RC clearly has licensinga- ory jurisdiction under the Atomic

Energy Act (Section 81, 42 U.S.C. § 2111)D to include:-/

the tailings or wastes produ&ad by the extraction or concen-
tration of uranium or thorium from any ore processed primarily
for its source material content.

A literal reading of this definition would encompass the above-ground wastes

produced by any processing of ore primarily for its source material content.

The scant legislative history which is pertinent supports this conclusion.

(infra., p. 11).15/

14/ Section 11e.(2), 42 U.S.C. § 2014e.(2)..1_5/ For purposes of this analysis, there is no need to consider the question
of whether the depleted underground ore bodies left over from in situ
leaching fall within the definition of tailings or waste. An earlier
staff analysis concluded that the UMTRCA does not appear to require regu-
lation of the subterranean ore bodies depleted by the in situ extraction
process. See memorandum from Howard K. Shapar to the Commission, dated
May 7, 1979. This memorandum also concluded, consistent with the text
of this analysis, that the definition of byproduct material in the UMTRCA
covers the management of the wastes from in situ extraction that occur
above ground (including such _bet-•u-ithapare -n-injecte. Regu-
latory authority over the surface material is a sound legal basis for
imposing license conditions dealing with the poss4blI contamination of
groundwata•.•yu res-ldue-frow--that materUf311rm. thl-tn situ operations.

The NRC's definition of section lle.(2) byproduct material is consistent
with the foregoing. 10 CFR § 40.4(a-i) (1979). The regulatory defini-
tion repeats the statutory definition in section lie.(2) and adds these words:
"inc1zdlng discrete surface wastes resulting from uranium solution extrac-
tion processes. Underground ore bodies depleted by such solution extraction
operations do not constitute 'byproduct material' within this definition."
This definition could, of course, be revised if necessary to cover specifi-
cally the possible contamination of groundwater from in situ operations.



-9-

The UMTRCA also amended the Atomic Energy Act by adding a new section 84

(42 U.S.C. § 2114) which gives the NRC unambiguous regulatory authority over

the nonradiological as well as the radiological hazards associated with the

processing, possession and transfer of tailings or wastes as defined in

section 11e.(2) of that Act.16- The exercise of this authority must conform

with the applicable general standards published by the Administrator of the

Environmental Protection Agency (EPA) under new section 275 which was also

added to the Atomic Energy Act by the UMTRCA.I-Z/ Moreover, the Commission

must assuA that its general requirements for the management of tailings or

wastes (as defined in section 11e.(2)) are, to the maximum extent practi-

cable, at least comparable to requirements applicable to the possession,

transfer, and disposal of similar hazardous material regulated by the Admin-
D8

istrator of EPA under the Solid Waste Disposal Act, as amended.I-

16/ Section 84 provides in part: 'a. The Commission shall insure that the
management of any byproduct material, as defined in section 1le.(2),
is carried out in such manner as--

(1) the Commission deems appropriate to protect the public
health and safety and the environment from radiological and
nonradiological hazards associated with the processing and
with possession and transfer of such material".

17/ 42 U.S.C. § 2014a.(2).

18/ 42 U.S.C. § 2014a.(3).
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The new Section 275 to the Atomic Energy Act provides, ar- ong other things,

that the Administrator of EPA shall publish- 9=

standards of general application for the protection of the
public health, safety, and the environment from radiological
and non-radiological hazards associated with the processing
and with the possession, transfer, and disposal of byproduct
material, as defined in section 11e.(2) of this Act, at sites
at which ores are processed primarily for their source material
content or which are used for the disposal of such byproduct
material.

The UMTRCA also amended Section 274 of the Atomic Energy Act to provide for

additional criteria for the discontinuance by the NRC of its regulatory

responsibilities over byproduct material, as defined in section 11e.(2), and

the assumption thereof by an Agreement State.30 Although the Agreement

State area itself is beyond the scope of this analysis, included in the

requirements which an Agreement State must satisfy for NRC's jurisdiction to

e discontinued are:1--.

[require] compliance with standards which shall be adopted by
the State for the protection of the public health, safety,
and the envirordnent from hazards associated with such material
which are equivalent, to the extent practicable, or more
stringent than, standards adopted and enforced by the Commis-
sion and the Administrator of the Environmental Protection
Agency... * and

J9 Section 275 was added to the Atomic Energy Act by Section 206 of the
UMTRCA. The quoted language is from Section 275b.(I), 42 U.S.C. § 2022b.(I).

/ Section 204 of the UMTRCA amended Section 274 of the Atomic Energy Act
in several significant respects, the most relevant for present purposes
being the additional of a new section 274o.

11/ Section 274o.(2), 42 U.S.C. § 2021o.(2).
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[require procedures which] **.-.2 2

require for each license which has a significant impact on
the human environment a written analysis*** of the impact of
such license, including any activities conducted pursuant
thereto, on the environment, which analysis shall include -
*" an assessment of any impact on any water'"way and ground-
water resulting from such activities. (emphasi-s supplied).

2. The Legislative History

Soolloquies during the floor debate in the Senate reveal an understanding, at

least bet'ween the Senators involved, that the tailings or vastes from in

situ operations ordinarily are covered by the regulatory program of NRC

under the Atomic Energy Act as amended by the UMTRCA. In an exchange con-

cerning in situ operations, Senators Wallop and Hart made it clear that in

situ or solution extraction is within NRC jurisdiction, but may be appro-

priate for exemption from the land transfer requirements (Section 83) of the

T RCA:

Mr. WALLOP. Mr. President, I would like to obtain a clarifi-
cation from the distinguished Senator from Colorado, the
chalrman of the Nuclear Regulation Subcommittee, of several
points regarding title II of the bill as passed by the other
body. First, I understand that the other body revised the
bill to permit the Nuclear Regulatory Commission to exclude a
uranium mill tailings disposal site from the requirement of a
license if it determines that the site will not constitute an
unreasonable risk to the public health and safety. This is
the same discretionary authority now possessed by the Cornission
for other types of byproduct material. It occurs to me that
this discretionary authority to grant exemptions from cen-slm.j
would be particularly appropriate in the case of the so-caled•-
solution mining projects, in which uranium is brought to the
surface by means of a fluid solution and is extracted with
the remaining material pumped back below the surface. **"

_ Section 274o.(3)(c), 42 U.S.C. § 2021o.(3)(C)(ii).
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Mr. HART. The distinguished Senator from Wyoming is entirely
correct on each of the points he raised. The licensing
exemption authority for mill tailings disposal sites could be
exercised for sites where uranium mining and extraction is
lilzited to solution techniques. In fact, the Commission may
well exercise this exemption authority for other disposal
sites where such an exemption would not cmtitute an unreason-
able risk to public health and safety.*--

Senators Hart and Wallop also engaged in a discussion to the effect that

"so-called solution mining projects, in which uranium is brought to the

Purface by means of a fluid solution and is extracted with the remaining

material pumped back below the surface, would not generally be considered

for transfer status under the new section 83b" of the Atomic Energy Act,

which generally requires government ownership of land and tailings upon

termination of the milling operations. Senator Wallop expressed his

understanding that such projects would Rot generally be considered for

transfer status under section 83b. Senator Hart agreed, saying:-L-

Contrasted with conventional mining and milling methods which
cause significant supface disturbance and require extensive
reclamation, solution mining techniques allow for the recovery
of relatively small and widely scattered deposits of uranium
with minimal disturbance of the land and provide for waste
materials to be reinjected Into the original locations below
the land surface from which the uranium was removed. There-
fore, the necessity of transferring surface and subsurface
title may not exist where uranium mining and extraction is
limited to solution technioues.

These exchanges show that during the legillative process, these two Senators

understood that the regulatory program established under the UMTRCA would

apply to all aspects of in situ operations. These exchanges indicate that

23/ Cong. Rec., daily edition, October 14, 1978, at p S19037.

LJ Cong. Rec., daily edition, October 13, 1978, at p S18748.
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these Senators expected the NRC to regulate the wastes from in situ operations,

but believed that the requirerants (in Section 83) for the transfer to the

goverrvment of tailings and their disposal site from such operations would at

least appropriately be the subject of the license exemption authorized in

section 83b.2-J

There is also legislative history which is relevant in another context for

purposes of this analysis. Each of the House Comnittee reports on the

UMTRCA take note of the NRC's use of NEPA in regulating uranium milling:

"As already noted, the NRC now regulates these tailings at
active mills indirectly through its licensing of source
material milling under the Atomic Energy Act of 1954, largely

0

2_51-__Section 83b. of the Atomic Energy Act provides in pertinent part that:

"The Commission shall require... that prior to the termination of
any license (which results in the production of any byproduct
material, as defined in section lie.(2)]... title to the land...
shall be transferred to... the United States, or... the State in
which such land is located, at the option of such Statew....
'Unless the Commission determines prior to such termination that
transfer of titletosuciW-lant and-such byproduct material is not

Section 81 of the Atomic Energy Act (42 U.S.C. § 2111) authorizes
the Commission to exempt certain classes or quantities "of byproduct
material" from the requirements for a license set forth [in Section 81]
when it makes a finding that "the exemption.., of such material.., will
not constitute an unreasonable risk to the common defense and security
and to the health and safety of the public.'

If byproduct material as defined in section 11e.(2) is exempted from
licensing under Section 81, section 84 of that Act (42 U.S.C. § 2114)
authorizes the Commission to require the persons, officers, or instru-
centalities so exempted from licensing "to conduct monitoring, perform
remedial work, and to comply with such other measures as it may deem
necessary or desirable to protect health or to minimize danger to life
or property...."
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as a result of the m)ctient of the National Environmental
Policy Act of 1969.-

The Co .ission, in keeping with its responsibilities and
authorities under the Atomic Energy Act and the National
Environnental Policy Act, is the lead agency in regulation,
oversight, ý1 •,,anageiment of uranium mill tailings-related
activities.-

One of the committee reports goes even further, describing the NRC's environ-

mental duties under the UMTRCA as follows:

With respect to nonradiological matters, the NRC. ýrough its
environmental review under the NEPA mandate, wvou Impose -*K
controls consistent with those imposed by EPA on, milar
materials wtained in other solid wastes subject to EPA
authority.-'

Ill. NEPA Obligations

The NRC staff in its uranium mill (conventional and in situ) licensing

ractions has followed the practice of imposing conditions to mitigate health

and environmental impacts as shown to be reasonably necessary by the environ-

mental review process under NEPA. The Imposition-of such license conditions

is an application of Commission policy which is rooted in the interpretation

of the obligations placed on NRC by NEPA. Prior to NEPA the Commission's

26/ H. REP. 95-1480, Pt. 2, 95th Cong., 2d Sess., 28 (1978). There was
no Senate Comnittee report on Title II (Uranium Mill Licensing and
Regulations) of the UMTRCA. There is a Senate Conmnittee Report (S.Rep.
95-1266, Oct. 3, 1978) on remedial action program for inactive sites,
however.

27J H. REP. 95-1480, Pt. 1, 95th Cong. 2d Sess., 15 (1978).

28/ Id., at 16.
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regulatory responsibility was essentially confined to scrutiny of and pro-

tection against hazards from radiation and did not encompass consideration

of non-radiological environmental issues.32- Passage of NEPA, however, made

"... environmantal protection a part of the mandate of every federal agency

and department... [The Com,-ission] is not only pannitted, but compelled, to

take environmental values into account...' and to consider environmental

issues just as it considers other matters within its mandate. Calvert Cliffs'

Soordinating Comnittee v. A.E.C., 449 F.2d 1109, 1112 (D.C. Cir. 1971).

Shortly after the Calvert Cliffs' decision, the Commission issued new NEPA

regulations which, in pertinent part, required the preparation of an environ-

mental impact statement for each uranium mill licensed by it. The basic

issue, for purposes of this analysis, is whether NEPA authorizes the Commission

to Exercise the regulatory power it(unquestionab[y ha&,- the power to license

d regulate in situ operations - In a fashion that will minimize to the

tent practical the adverse envirornmental impacts which could result by the

contamination of groundwater from such oDerations. 2-- /iThis issue must be

resolved in the affirmative under the leading judicial interpretations of

NEPA.

/New Hampshire v. A.E.C., 406 F.2d 170, 175 (1st Cir, 1969), cert.denied, 395 U.S. 962 (1969).

ý The Commission, as stated previously in the text, has statutory aut;.•fity
to condition its licenses, 42 U.S.C. § 2233. Implicit in the power to
issue a license is the power to issue the license with reasonable conditions.

Regulations of the Council on Environmental Quality (CEQ) on "Implementing
National Environmental Policy Act Procedures,' provide that the "lead
agency shall include appropriate conditions in... permits or other
approvals.* (40 C.F.R. § 1505.3).
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Section 102 of NEPA, 42 U.S.C. § 4332, is a direction to all agencies that

".. to the fullest extent possible.., the policies, regulations and public

laws of the United States shall be interpreted and administered in accordance

with the policies [of NEPA)." The Supreme Court stated in Kleppe v. Sierra Club,

427 U.S. 390, 409 (1976) that:

... NEPA announced a national policy of envirommental protec-
tion and placed a responsibility upon the Federal Government
to further specific envlrormnental goals by 'all practicable
rraans, consistent with other essential considerations of
national policy.' NEPA § 101(b), 42 U.S.C. 4331(b).

As Judge Wright said in Calvert Cliffs', 449 F.2d supra at 1128: "Clearly,

it is pointless to 'consider' environmental costs without also considering

action to avoid them." If the Commission is to administer the Atomic Energy

Act, as amended, in accordance with the "national policy of environmental

protection", Kleppe, supra., then it must have the authority to use its

license conditioning power when necessary to protect the environment just as

even prior to NEPA, it used that power to protect against threats to radio-

logical safety. Cf. Calvert Cliffs', supra.

Where, as here, an agency has a "jurisdictional toehold" 3 1/ over a licensed

activity, its authority to use that power to protect the environment has

3J/ These words were used by Judge Leventhal in Henry v. F.P.C., 513 F.2d
395, note 33 on p. 407 (D.C. Cir. 1975). In Henry, the "jurisdictional
toehold" was based on F.P.C. jurisdiction over a tap and value inter-
connection. By contrast, the NRC exercises licensing and regulatory
jurisdiction over in situ operations which produce source material and
section 11e.(2) byproduct material. Thus, the decison in Kitchen v.
F.C.C., 464 F.2d 801 (D. C. Cir. 1972) which deals with a matter
(telephone exchange building) over which the FCC had never exercised
regulatory Jurisdiction is clearly inapposite here.
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been urequivocably recognized by the courts. For example, in Henry v.

F.P.A., supra. at 406-407, a case in which the F.P.C. (now FERC) had such a

."urisdictional toehold", Judge Leventhal wrote:

FEPA requires an integrated view of the environmental damage
that may be caused by a situation, broadly considered, and
its purpose is not to be frustrated by an approach that would
defeat a comprehensive and integrated 'consideration by reason
of the fact that particular... agencies have particular
occasions for and limits on their exercise of jurisdiction.

What is required is that the FPC, in deciding u:hether to
grant, deny or condition certificates of public convenience
and necessity for admittedly jurisdictional facilitieS, take
into account the environmental costs of the gasification
projects as a whole.

Similarly, the First Circuit decision in Public Service Co. v. N.R.C., 582

F.2d 77 (1st Cir. 1978) is in point. The utility in that proceeding

challenged the propriety of NRC's order to reroute transmission lines. The

Sourt, after agreeing that the Commission had the requisite jurisdiction

(under the Atomic Energy Act) over the transmission lines, Public Service Co.,

supra., note 7 at 81, and 85), rejected the view that NEPA permitted the

Commisslon to consider the environmental impacts of various transmission

lines routes, without acting to minimize those impacts. (Id., note 17 at

85). The Court said in this regard (Id., at 85-86):

Once having found that the Commission has jurisdiction over
the transmission lines, we think it clear that, under the
dictates of NEPA, it was obliged to minimize adverse environ-
mental impact flowing therefrom.*** The Co,rnission has
statutory authority to condition licenses.*** In this
instance, the Commission used one of its statutory powers in
the furtherance of NEPA. whose mandate the Commission nust
follow. The Conmission Is under a dual obligation: to pursue
the objectives of the Atomic Energy Act and those of the
National Environmental Policy Act. 'The two statutes and the
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regulations promulgated under each nmist be viewed in pan
[sic] materia' Citizens for Safe Power v. NRC, 524 F.2d 1291,
1299 (C.A.D.C., 1975).

IV. Conclusion

The NRC has licensing and regulatory jurisdiction under the Atomic Energy

Act over in situ operations which produce source material. Under that Act,

as amended, by the UWTRCA, the Commission has the responsibility and authority

to assure that byproduct material as defined in section 11e.(2), (i.e.

tailings or wastes produced by the extraction or concentration of uranium or

thorium from any ore processed primarily for its source material content),

is managed so as to protect the public health and safety and the environment

from radiological and nonradiological hazards associated with the processing

and with the possession and transfer of such material. Potential contaminants

of groundwater resulting from in situ operations are clearly within the

scope of the NRC's regulatory control under the Atomic Energy Act, as amended,

by the UMTRCA. Moreover, this regulatory authority reinforces the NEPA

authorization and directive for the Commission to exercise its licensing and

regulatory authority in a fashion that will minimize to the extent practical

the adverse environmental impacts resulting from the activities which it

licenses, one of which is in situ operations.

In view of the foregoing, the NRC is authorized to impose conditions in a

license for the in situ extraction of source material for the purpose of

controlling possible contamination of groundwater from residues which are an

integral part of that licensed operation.



THE EXTENT OF PREEMPTION OR CONCURRENT

JURISDICTION OVER URANIUM MILL TAILINGS

IN NON-AGREElENT STATES

Introduction and Overview

The question has arisen as to whether non-Agreement State authority over the

non-radiological hazards of uranium mill tailings has been preempted by the

Federal Goverrn.-ent and, if not, what, if any, authority regarding the regula-

tion of tailings is shared between the NRC and the non-Agreement States.

These questions have not been comprehensively addressed by the NRC since the

passage of the Uranium Mill Tailings Radiation Control Act of 1978.1/ The

extreme complexity of the issue has been compounded by the passage of the

2/
s6-called remedial amendments to the Mill Tailings Act-lz which, while clari-

fying that NRC was not to have concurrent jurisdiction with Agreement States

during the three-year period before all the Act's provisions become fully

effective, served to further confuse the situation with respect to non-

Agreement States. The impetus for the present analysis is the recent dis-

cussion, in a series of meetings and letters, with the Governor and other

officials of the State of Wyoming regarding the appropriate regulatory role

1/ Pub. L. No. 95-604, 92 Stat. 3021 (1978) [hereinafter "Mill Tailings

Act"].

2/ Pub. L. No. 96-106, §22.93 Stat. 799 (1979).

ATTACHMENT B
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of the State versus that of the NRC and the reestablishment of a cooperative

,Drking relationship between the two. 3 /

The scope of this analysis is limited to authority to regulate non-radiological

hazards of mill tailings since there appears to be neither confusion nor

controversy about the clear intent of Congress;'as expressed in the Atomic

Energy Act of 1954, as arended by the Mill Tailings Act, to provide for an

exclusive federal regulatory role over the radiological hazards of uranium

mill tailings. Though our analysis diverges from that of the Wyoming Attorney

General on other issues, there is complete agree-nent on this point.

This memorandum is organized to present first a discussion, in summary form,

of the preemption doctrine in order to provide an analytical framework.

This is followed by a detailed discussion of those provisions of the Atomic

Energy Act and the Mill Tailings Act which must be interpreted in order to

reach a conclusion as to whether there is preemption or concurrent juris-

diction over the nonradiological hazards of uranium mill tailings. Finally,

we conclude that the question is so close that the Commission could reason-

ably choose either interpretation, but that the better legal view is that

non-Agreement States and the NRC have concurrent jurisdiction to regulate

the non-radiological hazards of mill tailings, both before and after the

3/ Worthy of particular note are the February 27, 1980 letter from Gover-
nor Herschler to Chairman Ahearne and the December 1, 1979 memorandum to
Governor Herschler from Wyoming Attorney General John D. Troughton,
entitled "Proposed DEQ Regulations on Mill Tailings and In Situ Mining--
Jurisdiction of DEQ Relative to that of NRC" (hereinafter, "Opinion of
the Wyoming Attorney General').
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November 8, 1981 date upon which the Mill Tailings Act becomes fully effec-

tive. As will be shown, the case for concurrent jurisdiction before Novem-

ber 8, 1981 is based upon express Congressional preservation of state author-

ity; after that date it is based on absence of indications that Congress

intended to "occupy the field" so completely as to preclude the possibility

of concurrent state regulation. Even where the're is concurrent jurisdiction,

particular state regulation must, of course, give way to federal authority

in the event of conflict such that "compliance with both federal and state

regulations is a physical impossibility." Florida Lime & Avocado Growers, Inc.

v. Paul, 373 U.S. 132, 142-43 (1963).

The Preempt~on DoctrineA4/

The doctrine of preemption is based on Article VI of the Constitution,

Clause 2, which elevates federal law above that of the states. It provides:

This Constitution, and the Laws of the United States which shall
be made in Pursuance thereof; and all Treaties made, or which
shall be made, under the Authority of the United States, shall be
the supreme Law of the Land; and the Judges in every State shall
be bound thereby, any Thing in the Constitution or Laws of any
State to the Contrary notwithstanding.

Conversely, however, since the Federal Goverrynent is one of limited powers,

the Tenth Amendment to the Constitution preserves to the states all powers

4/ The doctrine of preemption is firmly established in a long line of
decisions of the Supreme Court. No attempt is made to cite them here.
For simplicity, the overview presented here is freely paraphrased from
the comprehensive summary of Supreme Court precedent set forth in
Northern States Power v. Minnesota, 447 F.2d 1143 (8th Cir. 1971),
aff'd mem. 405 U.S. 1035 (1912e
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not specifically delegated to the United States nor expressly prohibited to

the states. Accordingly, the starting point in any preemption analysis rust

be whether the Congressional enactment providing for federal regulation in a

particular field has been undertaken pursuant to the powers delegated to the

United States by the Constitution. Since the instant memorandum is prcompted

by confusion as to the proper interpretation of, the Mill Tailings Act rather

than its validity, this point need not be discussed further. In any event,

it appears clear that the constitutional power to regulate interstate commerce

provides adequate authority for federal regulation of uranium milling and

mill tailings.

Having established that the Federal Government has the power to regulate in

a given area, the inquiry must focus upon whether Congress has acted in a

manner so as to exclude the states from asserting concurrent jurisdiction

over the same subject matter. At the outset it should be understood that

the existence of concurrent jurisdiction means that the states may regulate

the very same subject as the Federal Government, i.e., the nonradiological

hazards of uranium mill tailings. This, may be by imposition of standards

more demanding (but not inconsistent with) minimum federal standards or by

regulation of aspects of the subject not addressed by the federal scheme.

Concurrent jurisdiction can exist only if "both regulations can be enforced

without impairing the federal superintendence of the field." Florida Lime &

Avocado Growers, Inc. v. Paul, 373 U.S. 132, 142 (1963).
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In cases where states have attempted to exercise concurrent jurisdiction the

first question is whether the two regulatory schemes present irreconcilable

conflict. -As previously noted, state regulation must give way in the face

of such conflict. In the instant situation, this inquiry too may be bypassed

because the problem is one of anticipation--is there room for the non-Agreement
3/

States- to assert regulatory authority over the non-radiological hazards of

uranium mill tailings in a manner w;hich does not conflict with the Mill

Tailings Act and the NRC regulations promulgated under that Act.,6-

In the absence of inevitable collision between state and federal regulatory

schemes, it must be determined whether Congress has manifested an intention

to exclude the possibility of concurrent state regulation. The Mill Tailings

Act does not contain language of "express preemption."/- Of course, if

5/ This paper focuses on the situation in non-Agreement States. In Agree-
ment States no doubt remains as to the preemption/concurrent Juris-
diction status. By virtue of the 1979 *remedial amendments* to the
Mill Tailings Act it is clear that Agreement States have exclusive
authority over all aspects of uranium mill tailings regulation until
November 8, 1981 (though they must meet the requirements of section 274o.
of the Atomic Energy Act as amended "to the extent practicable" during
this period). Thereafter, if these states have entered into amended
agreements in accordance with the Mill Tailings Act, they will retain
the exclusive authority (subject to the conditions of section 274o.).
Should they elect not to assume the exclusive Agreement State authority
over mill tailings, (i.e., not amend their agreements), they would
stand in the same position as non-Agreement States insofar as regula-
tion of mill tailings Is concerned.

Y/ To date, the process of development of NRC regulations to implement the
Mill Tailings Act has focused largely on the radiological hazards of
mill tailings.

7/ An example of such preemptive language is found in section 106(d) of
the Marine Protection, Research, and Sanctuaries Act of 1972, 33 U.S.C.
§ 461 (d) (1976), which states:

after the effective date of this subchapter, no State shall
adopt or enforce any rule or regulation relative to any activity
regulated by this subchapter.
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language expressly preserving state authority ware contained in the Mill

Tailings Act, the inquiry would also be at an end for there would clearly be

no preemption. W•hether or not such language is found or remains in the

Atomic Energy Act and the Mill Tailings Act as both have been amended is

a close question of the proper interpretation of those acts, including

particularly § 204(h)(1) of the Mill Tailings Act as amended, which will be

.discussed below.

Assuming that Congress has neither expressly preserved nor expressly prohib-

ited the exercise of state authority over a given subject matter, federal

pree.rnption may be implied in certain circumstances. Thus, the ultimate

question to be answered in this memorandum is this: Does the Mill Tailings

Act- impliedly preempt non-Agreement State regulation of the non-radiological. hazards of uranium mill tailings (a matter clearly subject to NRC regula-

tion), or are these non-Agreement States free to exercise concurrent juris-

diction to the extent that their laws and regulations are consistent with

those of the Federal Government?

Any discussion of the doctrine of implied preemption should be prefaced with

the caveat that this is an extremely confusing area of law. In discussing

the issue with regard to preemption in the nuclear field, one commentator

stated:

Although the general criteria for finding preemption are
easily stated, the application to particular cases has been,
to say the least, variable. Among other things, the decisions
display inconsistent treatment of the degree of conflict
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necessary to support a finding of preenption and reliance on
a broad range of presumptive factors--for example, the per-
''asiveness of the fe'eral scheme of regulation, the dominance
of the national interest in a particular field of regulation,
and the possibility that the state law might produce a result
inconsistent with the federal statute--as the basis for an
inference that Congress intended to occupy a field to the
exclusion of state authority. In one class of cases of
particular interest here, involving state statutes designed
to protect public health and safety, the Court has reiterated
the now familiar maxim that a federal* statute will not be
deemed to preempt state action unless there is a direct
conflic,/or a clearly mainfested congressional intent to that
effect.-

Although the tests for implied preemption are summarized in any number of

Supreme Court cases,!/ a clear and concise summary appears in the 8th

Circuit's decision in Northern States Power, dealing with preemption in the

nuclear field:

-. Key factors in the determination of whether Congress has, by
implication, preempted a particular area so as to preclude
state attempts at dual regulation include, inter alia:
(1) the aim and intent of Congress as revealed by the statute
itself and its legislative history . . .; (2) the pervasiveness
of the federal regulatory scheme as authorized and directed
by the legislation and as carried into effect by the adminis-
trative agency . . .; (3) the nature of the subject matter
regulated and whether it Is one which demands 'exclusive
federal regulation In order to achieve uniformity vital to
national interests. . . .; and ultimately (4) "whether,
under the circumstances of [a] particular case [state] law
stands as an obstacle to the accomplishment anfo•Xecution of
the full purposes and objectives of Congress. -

_/ Murphy & La Pierre, Nuclear "Moratorium" Legislation in the States
and the Supremacy Clause: A Case of Express Preemption 75-76 (Atomic
Industrial Forum, Inc., November 1975) (footnotes omitted).

9/ See, e.q., Rice v. Santa Fe Elevator Corp.. 331 U.S. 218 (1947); Ray
v. Atlantic Richfield Co., 435 U.S. 151 (1978).

12 Northern States Power Co. v. Minnesota, 447 F.2d 1143, 1146 (8th Cir.
1971) (footnotes omitted).
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A finding of Federal preemaption is the exception rather than the rule 11' and

the exercise of Federal supremacy is not lightly to be presumed.i--/ As a

general rule, "conflicting law, absent repeal or exclusivity provisions,

should be pre-empted . . . 'only to the extent necessary to protect the

achievement of the aims of'" the federal law, since "the proper approach Is

to reconcile 'the operation of both statutory schemes with one another

* rather than holding [the state scheme] completely ousted.'" 1-! This

approach is especially appropriate where the State authority subject to

preemption is an exercise of the "historic police powers of the State," such

as those powers designed to protect the public health, safety, or welfare.'- 5

In this connection, it must be noted that State police powers to regulate

environmental hazards and protect water supplies have been given consider-

able deference in Federal law. Various Federal statutes have given express

deference to State laws concerning water allocation.I--' The courts have

I./ Cosmetic, Toiletry and Fragrance Assoc. v. Minnesota, 440 F.Supp. 1216,

1220 (D. Minn. 1977).

121 Schwartz v. Texas, 344 U.S. 199, 202-203 (1952).

13/ Merrill, Lynch, Pierce, Fenner & Smith v. Ware, 414 U.S. 117, 127 (1973),
quoting Silver v. New York City Stock Exchange, 373 U.S. 341 (1963).

14 See, e.g., Rice v. Santa Fe Elevator Corp., 331 U.S. 218 (1977); Kelly
v. Washington, 302 U.S. 1, 10 (1937); Cloverleaf Butter Co. v. Patter-
son, 315 U.S. 148, 162 (1942); Florida Avocado Growers v. Paul, 373 U.S.
248, 259 (1963).

1 See, e.g., 43 U.S.C. §§ 383, 617 (1976).
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also recognized that the States have a legitimate police power interest in

environmental matters.A/ The States' inherent authorities concerning

matters re~arding 6ater quality and supply is of special significance in the

arid Western States where uranium milling occurs. Wyoming, for instance,

views itself as the trustee of the State's ý.'aters for the people.17-/ State

authority of this nature will not be preempted unless there is clear and

* manifest Congressional intent to do so.1

NRC/AEC Statutory Authority with respect to Uranium Mill Tailings

a. The Atomic Energy Act

Prior to enactment of the Mill Tailings Act, the Commission's authority over

uranium milling was limited to licensing the source material produced in the

milling process. Regulatory authority was asserted over the generation of

1./ See, e.j., Askew v. American Waterways Operators, 411 U.S. 325 (1973);
Steuart Transportation Co. v. Allied Towing. 12 ERC 2035'(8th Cir.
1979); Exxon v. New York City, 372 F.Supp. 335 (S.D. N.Y. 1974).

_.Z/ Hunziker v. Knowlton, 322 P.2d 141, 78 Wyo. 241, reh. den. 324 P.2d
266, 78 Wyo. 241.

1N De Canas v. Dica, 424 U.S. 351, 357 (1976); see also, Jones v. Rath
Packing Co., 430 U.S. 519, 525 (1977); Rice v. Santa Fe Elevator Corp.,
331 U.S. 218, 230 (1977). See generally, Catz & Leonard, The Demise
of the Implied Preemption Doctrine, 4 HASTINGS CONST. L.Q. 295 (1977).
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tailings because it was an integral part of the milling process,l-2 but no

other authority to regulate uranium mill tailings was claimed by the Commission.-

In a memorandum dated December 7, 1960, the AEC's Acting General Counsel

explored the issue of Commission jurisdiction over uranium mill tailings

under the Atomic Energy Act of 1954. The thrust of this memorandum was that

any potential health hazards posed by tailings-would be attributable to the

radium content--not the "unimportant"''--! quantities of uranium or thorium

19/ The Commission relied upon subsettions 161b. and i.(3) of the Atomic
Energy Act of 1954 to impose conditions upon the uranium miller's
license to receive and transfer source material. Specifically, these

- - provisions authorize the Commission to:

b. establi'sh by rule, regulation, or order, such standards
and instructions to govern the possession and use of
special nuclear material, source material, and byproduct
material as the Commission may deem necessary or desirable
to promote the common defense and security or to protect
health or to minimize danger to life or property.

i. prescribe such regulations or orders as it may deem
necessary . . . (3) to govern any activity authorized
pursuant to the Act, including standards and restric-
tions governing the design, location, and operation of
facilities used in the conduct of such activity, in
order to protect health and to minimize danger to life
.or property.

J Section 62 of the Atomic Energy Act of 1954 provides that u licenses
shall not be required for quantities of source material which, in the
opinion of the Commission, are unimportant.'
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r;-esent in the tailings.3-1  Since the Commission has no authority to regulate

radium in the tailings, the net result was the there was no AEC regulation

of uranium mill tailings.

As the NRC became increasingly concerned with the potential hazards of

uranium milling and mill tailings, however, it began to take a more agressive

role in regulating these matter: 22- in implementation of its responsibilities

under the National Environmental Policy Act of 1969. At the time the Mill

Tailings Act was passed, a cognizant congressional committee noted:

[ .T]he NRC now regulates these tailings at active mills
indirectly through its licensing of source material milling
under the Atomic Energy Act of 1954, largely as a result of
the enactment of the National Environmental Policy Act of
1969.- -

Onte the active milling operations ceased and the underlying Commission

source material license was terminated, there was 'no longer a 'clear legal

.j This memorandum (and a related one) were adopted as the position of a
subsequent AEC general counsel in 1971, and are reprinted in Use of
Uranium Mill Tailings for Construction Purposes; Hearings Before the
Subcomm. on Raw Materials of the Joint Comm. on Atomic Energy, 92d
Cong., Ist Sess. 19 et seee. (1971).

See also, memorandum from Howard K. Shapar, Assistant General Counsel,
Licensing and Regulation to John A. McBride, Director, Division of
Materials Licensing, entitled "Commission's Regulatory Authority over
Uranium Mill Tailings' (September 22, 1965).

2j See e._., U.S. NUCLEAR REGULATORY COMMISSION, FUEL PROCESSING AND
FABRICATION BRANCH, BRANCH POSITION ON URANIUM MILL TAILINGS MANAGEMENT
(May 13, 1977); U.S. NUCLEAR REGULATORY COMMISSION, ASSESSMENT OF
ENVIRONMENTAL IMPACTS OF URANIUM MILLS IN AGREO'IENT STATES, 43 Fed.
Reg. 17,879 (April 26, 1978).

H.R. REP. NO. 95-1480, Pt. 2, 95th Cong., Zd Sess. 28 kiv/t).
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basis for further Commission regulatory control of the mill tailings',

according to Dr. Hendrie", Chairman of the NRC. 2/

b. The M.ill Tailinos Act

The Mill Tailings Act was intended to fill this regulatory gap.25/ Title II

strengthens both the NRC and the Agreement State regulatory requirements

r~aarding uranium milling and mill tailings. This title of the Mill Tailings

Act amends the Atomic Energy Act of 1954 to provide direct NRC authority

over uranium mill tailings and wastes, now defined as "byproduct material"

under section 11e.(2) of the Atomic Energy Act.26-/ Other salient provisions

of title II include a scheme for Federal or State ownership of tailings

disposal sites once milling activities cease, authority for the NRC to

riquire bonding or other financial surety to ensure stabilization and

reclamation of tailings and milling sites by its milling licensees, and the

concept of national minimum standards for tailings management and disposal

to be established by NRC and EPA and to apply in both Agreement and non-

Agreement States.

Section 201 of the Mill Tailings Act amends section lie. of the Atomic

Energy Act of 1954 by adding a new category of byproduct material: "the

tailings or wastes produced by the extraction or concentration of uranium or

24/ Ld. at 29.

2_ SeLee H.R. REP. NO. 95-1480, Pt. I, 95th Cong. Sess. 12 (1978).

J 42 U.S.C.A. § 2014(e)(2) (1979).
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thorium primarily for its source n;aterial content. "-ZI In essence, this

expanded definition operates to place uranium mill tailings and wastes into

the existing regulatory scheme in the Atomic Energy Act of 1954. Section 81

of that Act, as amended, provides that--

[n]o person may transfer or receive in interstate commerce,
manufacture, produce, transfer, acquire, own, possess,
import, or export any byproduct material, except to the
extent authorized by this section [authorizing Commission
licenses or exemptions], section 82 [governing e 7 rts], and
section 84 [covering milling and mill tailings].L-J

The definition of section 11e.(2) byproduct material focuses on "tailings or-

wastes produced by the extraction or concentration of uranium, or thorium

from an ore processed primarily for its source material content''2-' so as to

exclude from NRC regulation mill tailings that contain uranium produced as a

side stream of an operation primarily intended to extract a mineral other

than uranium. 3 0-'

The scope of NRC's regulatory responsibility over section 11e.(2) byproduct

material is pervasive, as indicated by reference to the operative provisions

.?/Id.

.Lg/ 42 U.S.C.A. § 2111 (1979).

L/ 42 U.S.C.A. .§ 2014(e)(2) (1979) (emphasis added).

12/ As discussed in the accompanying memorandum regarding in-situ extraction
of uranium, the Commission's regulations further delimit the definition
of section 11e(2) byproduct material to include discrete surface wastes
resulting from uranium solution extraction processes, but to exclude
underground ore bodies depleted by such solution extraction operations.
10 CFR § 40.4(a-1).
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of the Mill Tailings Act. Section 205 of that Act adds a new section 84 to

the AtomicE-.ergy Act of 1954, outlining "Authorities of Co-mission Respecting

Certain Byproduct I:aterial." Under this section, the Commission must insure

that the management of section lle(2) byproduct material is "carried out in

such a manner as . . . the Commission deems appropriate to protect the public

health and safety and the environment from radiological and nonradiological

hazards associated with the processing and with the possession and transfer

of such material," (emphasis added) and conforms to the general standards

for tailings management prescribed by the EPA and the Commission.3-'-

Significantly, this marks the first time the Atomic Energy Act of 1954, as

amended, gives the Commission specific authority over nonradiological and

environmental matters.32/ Prior to enactment of the Mill Tailings Act, NRC

authority under the Atomic Energy Act of 1954 had been limited to radiological,

public health and safety, common defense and security, and antitrust matters,

although the agency was, of course, required to consider nonradiological

issues pursuant to the National Environmental Policy Act of 1969.1-/ The

proposed regulations implementing the Mill Tailings Act do not at this time

focus heavily on nonradiological environmental concerns. The regulations

3Y 42 U.S.C.A. § 2022(d) (1979).

/ Prior to the enactment of NEPA, it was held that the AEC lacked statutory
authority under the Atomic Energy Act of 1954 to deny or condition
licenses on nonradiological environmental grounds. New Hampshire v. AEC,
406 F.2d 120 (1st Cir. 1969), cert. den. 395 U.S. 962 (1969).

./ Calvert Cliffs' Coordinating Committee v. AEC, 449 F.2d 1109 (D.C. Cir.)
cert. den. 404 U.S. 942 (1971).
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rather emphasize traditional Commission concerns, such as radon emanation

from the tailings or wastes, but do to a lesser extent address certain newer

areas of interest, such as seepage of toxic materials into groundwater..L-I

It should be noted that the role of other agencies in the regulation of the

environmental hazards associated with uranium milling and mill tailings Is

not affected. Section 275e. of the Atomic Energy Act of 1954 (added by the

Mill Tailings Act) provides:

Nothing in this Act applicable to byproduct material, as
defined in section lle.(2) of this Act, shall affect-the
authority of the Administrator under the Clean Air Act of
1970, as amended, or the Federal Water Pollution Control Act,
as amended.

Under these acts the EPA Administrator is empowered to authorize state

iriplementatlon and enforcement of certain provisions of these acts. There

lis no indication of intent in the legislative history of the Mill Tailings

Act to take away this authority of the Administrator.!-J

Thus, EPA, and the states which administer these acts, retain permitting and

regulatory authority over air or water pollutants emitted by uranium milling

operations or tailings to the same extent as before passage of the Mill

Tailings Act,

/ 44 Fed. Reg. 50,021 (1979), proposing a new Appendix A to 10 C.F.R.
Part 40.

35 Indeed, the ultimate committee report stresses that the Mill Tailings
Act is not to affect the applicability of any of the environmental laws.
H. R. REP. NO. 95-1480, Pt. 2, 95th Cong.., 2d Sess. 46 (1978).



- 16 -

The NRC and the EPA are to set national Federal standards applicable in
both Agreement States and non-Agrner-.nt States.36/ The legislative history

of the Act-indicates that the intent is to insure that --

... ills located in a non-Agreement State are not subject to
different requirements than th . competitors which are
located in an Agreement State.-

To this end, the Agreement States must also, when Issuing uranium milling or

mill tailinGs licenses or regulations, follow procedures comparable to those

of the NRC.8-/ Similarly, Agreement State financial surety requirements

applied to milling licensees must be sufficient to ensure compliance with

those standards established by the Commission.3LJ

Another, possibly more significant, idicator of the NRC's predominance In

the area of uranium milling and mill tailing regulation is the NRC's retention

of authority over certain aspects of long term tailings management in Agreement

•States. This retention of authority over materials under Agreement State

regulation is a marked departure from the Agreement State program as originally

36/ 42 U.S.C.A. §§2114, 2022, 2021(o)(1979).

37 H.R. REP. NO. 95-1480, Pt. 2, 95th Cong., 2d Sess. 45 (1978).

38/ 42 U.S.C.A. §§ 2021(o)(1-3) (1979). The procedures include steps to
enhance public participation and an environmental review. Under 42
U.S.C.A. § 2021(j)(1979), the NRC must undertake periodic reviews
to ensure that the Agreement States are complying with these require-
ments, and a State's failure to comply may mean termination or
suspension of all or part of its agreement.

3V 42 U.S.C.A. §2201(x)(1979).
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enacted, which envisaged a clear separation of Commission and Agreement

State authority.!0/ Under sections 83c. and 275c. of the Atomic Energy Act

of 1954, as aT7cnded by the Mill Tailings Act, before any uranium milling

license (including an Agreement State license) may be terninated, the NRC

must have first made a deterTnination that all applicable requirements pertain-

ing to tailings stabilization and decontamination have been met.4-- Moreover,

under sections 83a. and b., the following authority is reserved to the

S Cc.-ission after !coverber 8, 1981: (1) the authority to establish such

terns and conditions as the Commission detennines necessary to assure that

the licensee complies with decontamination, decommissloning, and reclamation

standards the Commission may establish; 4 2- (2) the authority to require

transfer of title of the tailings and their disposal site to the Federal or,

at the option of the State, State government; 4 3 / (3) the authority to permit

use of surface or subsurface estates, or both, of land transferred to the

* United States or a State;4-/ (4) the authority to require transfer of tailings

jOJ According to the legislative history of the 1959 amendments to the
Atomic Energy Act of 1954 establishing the Agreement State program,

It is not intended to leave any room for the exercise
of dual or concurrent jurisdiction by States to control
radiation hazards by regulating byproduct, source, or
special nuclear materials. The intent is to have the
material regulated either by the Commission, or by the
State and local government, but not by both. S. REP. No.
870, 86th Cong., 1st Sess. 9 (1959).

J 42 U.S.C.A. §§ 2113(c), 2021(c)(1979).

±2j 42 U.S.C.A. § 2113(a)(1)(1979).

±3j 42 U.S.C.A. § 2113(b)(1)(1979).

.LA/ 42 U.S.C.A. §§ 2113(b)(1,7) (1979).
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and their disposal site connected with a mill that was in operation before

the effective date of the land transfer requirements of section 83 of the

Atomic Energy Act of 1954;L• / (5) the authority to require the Federal

agency or State having custody of the tailings and their disposal site to

under take monitoring, maintenance, and E-ergency measures as the Commission

may deem necessary;L46/ and (6) the authority to enter into arrangements to

ensure that tailings on Indian lands are properly monitored and maintained.4-Z/

What, if any, authority to regulate the non-radiological hazards of

uranium mill tailings has been left to non-Agreement States

a. The situation before November 8, 1981

The foregoing discussion makes clear that Congress intended the Federal

Government to assume a pervasive and preeminent role with regard to the

hazards of uranium mill tailing--both radiological and non-radiological.

The question of implied preemption then turns upon whether this role estab-

lished for the Federal Government so completely "occupies the field"4--- as

15_ 42 U.S.C.A. § 2113(b)(4) (1979).

16J 42 U.S.C.A. § 2113(b)(5) (1979).

1_7. 42 U.S.C.A. § 2113(b)(8) (1979).

L8/ The implied preemption standard of *occupancy of the field' (see,
e.g., Flordia Lime and Avocado Growers, Inc. v. Paul, 373 U.S. 132,
135 (1963)) is measured by the more detailed factors set forth in
cases such as Northern States Power v. Minnesota, 447 F.2d 1143
(8th Cir. 1971). See pp. 3-8, supra.
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to leave no room for concurrent non-Agree,•ent State r,;ulation. Before

attemptingto reach a conclusion on this, we will first examine the available

indicia as to whether Congress intended to preserve or preclude non-agreenent

state authority. Because one of the key (and most confusing) factors--section

201(h)(1) of the Mill Tailings Act as ar.mended--applies only until November 8,

1981, the situation must be examined separately*,for the periods before and

after that date.

It should be noted at the outset that the authors of the Mill Tailings Act

were generally careful to identify Agreement States when they wished to

distinguish between Agreement and non-Agreement States. For example, section

275d. of the Atomic Energy Act of 195,_ as added by the Mill Tailings Act,

re•ers to "States exercising authority pursuant to section 274b.(2) of this

Act." By implication, the failure to identify a provision as applying only

ýto Agreement States means that reference to "a State" or "any State" means

just what it says--either an Agreement or a non-Agreement State.5-0

It appears that certain authorities are available to any State under the

Mill Tailings Act. As described above, limitations on exclusive NRC authority

leave room for State regulation. The most salient of these limitations is

the definition of byproduct material in section 11e.(2), which leaves to the

States the regulation of tailings or wastes produced by the extraction or

49/ 42 U.S.C.A. § 2022(d) (1979).

50/ See 2A Sutherland, STATUTORY CONSTRUCTION, § 41.23 (4th ed., C.D. Sands
1975).
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concentration of uranium or thorium from ore not processed primarily for its

source material content, and allows the State authority over below-ground

(e.g., miining) aspects of in situ extraction. Also, by virtue of section 275e.

of the Atomic Energy Act of 1954,5L/ as added by the Mill Tailings Act, States

ray continue to exercise whatever authority they have to administer certain

provisions of the Clean Air Act or the Federal Water Pollution Control Act.

pOther authorities appear to be generally available to the States under the

Mill Tailings Act. Under section 83(b)(1) of the Atomic Energy Act of

1954,L- as added by the Mill Tailings Act, a State--apparently Agreement or

non-Agreement--may opt to take custody of tailings and their disposal site.

Similarly, under section 161x. of the Atomic Energy Act of 1954,L--/ as added

by the Mill Tailings Act, the NRC must, when imposing financial surety

requirements, take into consideration "other financial arrangements which are

r equired by other Federal agencies or State agencies and/or other local

governing bodies . . . . (Emphasis added.)

The remainder of the statutory provisions that might bear upon non-Agreement

State authority are extremely confusing, and to a certain extent, self-

contradictory. Two of them, relied upon in the opinion of the Wyoming

5V 42 U.S.C.A. § 2202(e) (1979).

52 42 U.S.C.A. § 2114(b)(1) (1979).

5/ 42 U.S.C.A. § 2201(x) (1979) (emphasis added).
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Attorney General as support for his opinion that non-Agreement States have

ccncurrent jurisdiction with the NRC over non-radiological hazards of

uranium mill tailings until November 8, 1981, may be discussed together at

the outset--section 274k. of the Atomic Energy Act of 1954 and section

204(g) of the Mill Tailings Act. (It will be recalled that section 274 of

the Atomic Energy Act authorizes and establishes the Agreement State program

and that section 204 of the Mill Tailings Act amends section 274 to provide

for Agreement State regulation of mill tailings).

Section 274k provides that:

Nothing in this section shall be construed to affect the
authority of any State or local agency to regulate activities
for purposes other than profection against radiation hazards.
(Emphasis added.)

PSection 204(g) provides that:

Nothing in any amendment made by this section shall preclude
any State from exercising any other authority as permitted
under the Atomic Energy Act of 1954 respecting any byproduct
material, as defined in section 11e.(2) of the Atomic Energy
Act of 1954. (Emphasis added.)

These two provisions operate to preserve State authority only as against

other provisions in sections 204 or 274, respectively, which apply to the

Agreement State program--not to any other NRC authority over milling or mill

tailings. Section 274k. of the Atomic Energy Act of 1954 and section 204(g)

of the Mill Tailings Act merely prevent anything in section 274, as ar'ended--

i.e., the Agreement State program--from affecting State authority over
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ncn-radiological hazards.5-A/ Sections 84 and 275 of the Atomic Energy Act

of 1954 (added by §§ 202(a) and 206a, respectively, of the Mill Tailings

Act) give NRC and EPA clear immediate authority over nonradiological (as

.,ell as radiological) matters, and are not limited by any reservation of

prior State authority in section 274k. of the Atomic Energy Act of 1954 or

section 204(g) of the Mill Tailings Act.

Thus neither section 274k. nor section 204(g) operates to preserve non-

Agreement State authority over the non-radiological hazards of uranium mill

tailings.

Most confusing is section 204(h)(1) of the Mill Tailings Act, which purports
a

to preserve prior State authority respecting section lle.(2) byproduct

material for the three-year period before the Act becomeý fully effective.

As originally enacted, section 204(h)(1) stated:

5 The Opinion of the Wyoming Attorney General fails to point out that
section 274k. of the Atomic Energy Act of 1954 and section 204(g) of
the Mill Tailings Act apply only to the Agreement State provisions of
section 274 and amendments thereto, making them of no value in reserving
State authority against sections 84 and 275 of the Atomic Energy Act of
1954:

(Congress'] failure to repeal Section 2021(k) of the AEA--the
judicial touchstone for decisions recognizing state regulatory
authority over non-radiological hazards--or to appeal [sic] or
amend Section 204(g) of UMTRCA--which preserves to the states
the authority over tailings pemitted them under the AEA prior
to amendments to the cooperative agreement section thereof--
leaves non-agreement states in essentially the same position
they were in with respect to tailings prior to 1978. (Opinion
at 9.)

It also appears to erroneously assume that sections 84 and 275 do not
take effect until 1981. (Opinion at 6.)
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On or before the date three years after the date of enactment
of this Act, notwithstanding any amendment made by this
title, any State may exercise any authority under State law
respecting byproduct material, as defined in section 11e.(2)
of the Atomic Energy Act of 1954, in the same manner, and to
the same extent, as permitted before the enactment of this
Act.

On its face, this provision would have preserved any State authority under

State law regarding tailings for the three-year period before the Mill

Tailings Act became fully effective in 1981. Read literally, this would

include authority over radioactive and nonradioactive hazards of mill tailings.

This was the understanding of the Commission, for when it suggested reamedial

amendments to eliminate concurrent NRC-Agreement State jurisdiction of

uranium mill tailings (but not change the situation in non-Agreement States),

its section-by-section analysis explained:

In non-Agreement States, the NRC would have immediate authority
to implement the regulatory program in Title II. Although
section 204(h)(1) preserves prior State authority for three
years, in case of conf~t between Federal and State law, the
Federal would prevail.-

Although the legislation as originally drafted by the Commission was intro-

duced by Senator Domenici and passed by the Senate,56/ it was subsequently

amended by Representative Udall to ensure that the new requirements of the

Mill Tailings Act pertaining to Agreement State regulation and licensing of

uranium milling and mill tailings would be applied to the maximum extent

5 Cong. Rec. S15,006 (Oct. 24, 1979) (statement of Sen. Domenici
incorporating NRC's section-by-section analysis).

L6d.__.,



practicable during the thres-yet: period before the Act t•comes fully

effective.5-7/ Section 204(h)(1) as amended reads in part as follows:

nuring the three-year period beginning on the date of the
enactment of this Act, notwithstanding any other provision of
this title, any State may exercise any authority under State
law (including authority exercised pursuant to an agreement
entered into pursuant to section 274 of the Atomic Energy
Act of 1954) respecting (A) byproduct material, as defined in
section 11e.(2) of the Atomic Energy Act of 1954, or (B) any
activity which results in the production of byproduct material
as so defined, in the same manner and to the same extent as
permitted before the date of enactment of this Act, except
that such State authority shall be exercised in a manner
which, to the extent practicable is consistent with the
reouire~nents of section 274o. of the Atomic Energy Act, 2 f
1954 (as added by section 204(e) of this Act) ....

Obviously the drafters of the Udall amendments to the remedial amendments

were not thinking in terms of preserving non-Agreement State authority over

mill tailings: they were intent upon making the Agreement States follow the

new requirements of the Mill Tailings Act to the maximum extent practicable.-

5_]/ Cong. Rec. H 9772 (Oct. 26, 1979) (statement of Rep. Udall).

58/ Pub. L. No. 96-106, § 22(b), 93 Stat. 799 (1979) (emphasis added).

L9 In explaining his amendment, which also amended section 204(e) to provide
that section 274o. "shall apply only to the maximum extent practicable
during the three year period beginning on the date of enactment of this
Act," Mr. Udall stated:

"My amendment changes the Senate Amendment to provide that
specified standards and procedures in the act would be
effective immediately to the maximum extent practicable.
Further the Nuclear Regulatory Commission is declared to
retain authority to assure that agreement States in exer-
cizing their licensing activities implement the require-
ments to the maximum extent practicable. (Empahsis added)
Cong. Rec. H 9772 (October 26, 1979).

Upon return of the measure to the Senate, Senator Domenici accepted
the Udall amendment and indicated his understanding that the new
language was to apply to the Agreemient States:

(FOOTNOTE CONTINUED)
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The result is a provision which does not admit of any reading which gives

full effec-t to all of the language used. Three possible interpretations,

each strained, appear possible.

(FOOTNOTE 59 CONTINUED)

Mr. President, I am willing to accept this modification to
my amendment. However, because this is a new addition to the
statutory language, some further explanation may be in order.
First, as the legislative history to the Mill Tailings Act
recognized, there may be several reasons why it is not prac-
ticable for a particular Agreement State to meet one.or more
of the new requirements of the act within the 3-year interim
period. For example, action by the State legislature may be
required to give the State regulatory agencies authority to
meet certain of the requirements, or action of the State legis-
lature may be needed to provide all the necessary funding to
meet the new requirements. .Because some State legislatures
meet infrequently, the time needed to accomplish any necessary
changes may vary considerably. Also, after NRC issues any
new substantive standards for the control of mill tailings, a
period of time may be required for the Agreement States to
incorporate the new standards into thier ongoing regulatory
programs. These are just a few examples of factors which
could make it not practicable for an Agreement State to meet
one or more of the new requirements during the 3-year interim

.period.

With regard to NRC's role during the interim period, this
amendment would not give the Commission any new authority
over individual State licensing determinations. Thus, the
Commission would not have the authority to issue, deny or
revoke licenses in the Agreement States. Rather, NRC's role
during the interim period will be to assist the Agreement
States in upgrading their regulatory programs to meet the new
requirements. One approach which has already been used effec-
tively in this process is the offer of NRC technical assistance
to the State on a consultant basis. Another useful tool Is
the grant program established by the Mill Tailings Act. The
amend ment provides an added directive to the Commission to
work In cooperation with the Agreement States to improve the
effectiveness of their regulatory efforts as soon as possible.

Cong. Rec. S. 14356 (October 29, 1979).
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First, the provision could be construed as applying to Agreement States

only. While this would give effect to the intention of the language added

by the remedial amendments (see footnote 59, supra) it would require reading

"any State" to mean "Agreement State," and would implicitly repeal the

earlier preservation, insofar as non-Agreement States are concerned, of

previously existing authority over the non-radiological hazards of tailings.

The sparse legislative history contains no indication that the Commission in

proposing the remedial amendments or the Congress in acting upon them intended

this latter result. Moreover, as previously noted, Congress was generally

careful to indicate clearly when references to Agreement States were intended.

Second, the provision could be read, in its entirety, as applying to all

states. The introductory reference to "any State" vould support such a

reading, but the necessary consequence, if the remainder of the provision is

Iread literally, would be that non-Agreerent States would be bound to apply

"to the extent practicable" other provisions which, when enacted, were

intended to apply only to Agreement States. Moreover in non-Agreement

States this obligation would endure only until November 8, 1981, where as in

Agreement States the requirements would become ever more stringent after

that date. The legislative history provides no support for such a result,

and no sound legislative purpose for such a scheme is apparent.

The third alternative is to read the general preservation of authority in

section 204(h)(1) as applying to any state and limiting the applicability of

the provision for compliance with the requirements of section 274o. "to the
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extent practicable" to Agreement States. In effect, this requires the

insertion of a phrase into the language added by Representative Udall so

that it reads along the following lines:

except that such State authority, when exercised by an Agreement
State, shall be exercised in a manner wTiTch T.

Such an approach to the interpretation of section 204(h)(1) would (a),

maintain the original reservation of authority to all states, as originally

•itended, (b) eliminate concurrent jurisdiction in AgrEement States, as

was clearly intended,--I/ and impose interim requirements only upon the

Agreement States, which is all that Congress appears to have actually con-

te-plated.621 The problem with this approach, obviously, is that it

requires reading into the statute words which are not there.

The-leading commentator on statutory construction observes that "words may

I be inserted in or added to a statute where that is necessary in order to

effectuate the legislative intent or manifested statutory meaning63-/ but

notes that the Federal Courts (in contrast to a great many State courts)

deny themselves that power.-41 The Supreme Court has said "Our problem is

§ See n. 52, supra, and accompanying text.

61/ Id.

§ See n. 55, supra, and accompanying text.

_•/ 2 A Sutherland, STATUTORY CONSTRUCTION, 47.38 (4th ed., C. 0.
Sands 1973).

§4J Id. at n. 4.
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to construe what Congress has written. After all, Congress expresses its

purpose In i:ords. It is for us to ascertain--neither to add nor to subtract,

neither to delete nor to distort." 62 Cases of Jam v. United States, 340

U.S. 593, 596 (1951). This pronouncement was made, however, in a case where

the Court was asked to reach a result \,hich would "distort the ordinary

meaning of the statute.' Id. at 600.

The Situation Before November 8, 1981--ConclusIon

Each of the three possible constructions of section 204(h)(1) present problems.

None will give full effect to all the parts of the statute; only the third

option will give full effect to the available indicia of legislative intent.

Though the question is extremely close, we believe that the better legal

view is to read the section as applying--as it says--to any state, thus

expressly preserving to non-Agreement States until November 8, 1981, authority

over the non-radiological hazards of uranium mill tailings. The attendant

difficulty of implementing the unintended and illogical requirement that

non-Agreement States implement the provisions of section 274o. "to the

extent practicable" can be obviated by adopting the third option presented,

or by exercising discretion in interpreting and enforcing the applicability

of that proviso to the non-Agreement States. In light of the manifest

legislative intent of the remedial amendments, it would not appear to be an

abuse of discretion for the Commission to decline to enforce the use of

274o. procedures by non-Agreement States during the short remaining life of

section 204(h)(1) (..e., to find that it is not practicable for non-Agreement

States to comply with these precedures until November 8, 1981).
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b. The situation after November 8, 1981

As we have seen, there is no provision in either the Atomic Energy Act of

1954 as amended or the Mill Tailings Act as amended which indicates an

express Congressional intent to preserve or prohibit non-Agreement state

authority over the non-radiological hazards of uranium mill taililngs after

November 8, 1981, the date on which section 204(h)(1) ceases to have effect.

Thus the question of concurrent jurisdiction versus implied preemption after

that date turns upon whether Congress has 'occupied the field." Like the

other questions examined in this paper, it is a close one.

The Case for total. preemption

The Mill Tailings Act creates a comprehensive Federal scheme that is designed

to establish a uniform national program for regulating the radiological and

non-radiological hazards of uranium mill tailings regulation. This intent

is woven through the overall regulatory scheme as described in detail at

pages 12-18, supra. For example, even in Agreement States, (which previously

were given all the Commission's authority over materials transferred pursuant

to section 274b. of the Atomic Energy Act of 1954), the NRC is given a lead

role in standard-setting and direct authority concerning long term tailings

management. Further evidence of the pervasive nature of the Commission's

authority over all of the hazards associated with uranium milling and mill

tailings may be found in the legislative history of the Mill Tailings Act
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which makes numerous references to the general intent to establish a uniform

Federal regulatory regime covering all aspects of uranium mill tailings

management.L--I

Indeed, the statutory provisions describing the role of the NRC in the regu-

latory scheme for uranium mill tailings are far.more detailed than those for

nuclear reactors.§6- Using the tests set forth in Northern States Power, it

is not difficult to argue that (1) in enacting the Iill Tailings Act, the

Congress intended to establish a Federal scheme to regulate all hazards

associated with uranium mill tailings.; (2) this scheme, w-hen fncorporated

into the Atomic Energy Act of 1954, Is sufficiently pervasive to oust State

regulation; (3) the subject matter--the long term hazards associated with

the nuclear fuel cycle--Is one that demands exclusive Federal regulation in

order to achieve uniformity vital to national interests; and (4) that State

law (which if left to reign freely would inevitably induce local variations

in the regulation of uranium mill tailings) does stand as an obstacle to the

purposes and objectives of Congress.

6V For example:

This section amends section 274 of the Atomic Energy Act to provide
for adherence by Agreement States to minimum Federal standards for
uranium mill tailings control, stabilization, and disposal. H.R.
Rep. No. 95-1480, Pt. 2, 95th Cong., 2d Sess. 44 (1978). (emphasis
added.)

66 Compare section 83 and 84 of the Atomic Energy Act of 1954, 42 U.S.C.A.
§ 2113, 2114 (1979) governing uranium mill tailings management with
sections 102 and 103 of the Atomic Energy Act of 1954, 42 U.S.C.§A. 2132,
2133 (1976) governing the licensing of nuclear reactors.

(
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Moreover, there is no completely convincing reason to distinguish between

radiological and nonradiological hazards for reasons of preemption. The

NRC's new responsibilities under the Hill Tailings Act regarding environ-

m.-ntal and nonradioactive hazards of uranium ,rilling operations and mill

tailings are made an integral part of the Atomic Energy Act's comprehensive

plan for Federal preeminence in nuclear regulation. Using the same logic as

was employed in Northern States Power,. one could conclude that the fact that

the Congress expressly gave Agreement States authorities over environmental

and nonradiological hazards associated with mill tailing6-./ must man that

67/ Section 274o.(3)(C) of the Atomic Energy Act of 1954, 42 U.S.C.A.
§ 2021(o)(3)(C) states that the Agreement States, when licensing
uranium milling operations or mill tailings, shall:

require for each license whith has a significant impact
on the human enviromnent a written analysis . . . of the

-- impact of such license, including any activities conducted
pursuant thereto, on the environment, which analysis shall
include--

(1) an assessment of the radiological and nonradiological
impacts to the public health of the activities to be
conducted pursuant to such license;

(ii) an assessment of any impact on any waterway and
ground water resulting from such activities;

(iii) consideration of alternatives, including alterna-
tive sites and engineering methods, to the activi-
ties to be conducted pursuant to such license; and

(0v) consideration of the long-term impacts, including
decommissioning, decontamination, and reclamation
impacts, associated with activities to be conducted
pursuant to such license, including the management
of any byproduct material, as defined in section
lie.(2) . . . . (emphasis added.)
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these authorities are no longer generally available under state police

poaers.--8/_ In short, this argurmnt holds that allowing non-Agreement States

to exercise concurrent jurisdiction over nonradiological hazards of uranium

mill tailings would be tantamount to allowing the non-Agreement States the

privileges in this regard allowed under the Agreement State program without

requiring an agreement and all the conditions aid safeguards that attach

thereto.

Thus, this argument goes, it is clear under the Mill Tailings Act that there

is a manifested congressional intent to preempt all residual State police

power authority over uranium mill tailings--radiological and nonradiological.

This intent is sufficient to overcome the presumption against preemption of

historic State police powers.6-1' As was stated in the United States v. City

of New York case, where such State law stands as an obstacle to.the accomplish-

ment of the full purposes and objectives of Congress, "the local legislation

is not insulated by its wisdom or nobility; for the purposes of the Supremacy

Clause, the merit of the local enactment is irrelevant."7!-/

H/ The additional buttressing argument can be made that by delineating
certain responsibilities the states were to retain, Congress had focused
upon the subject and decided that authority not mentioned was not to be
retained.

6 Ray v. Atlantic Richfield Co., 435 U.S. 151 (1978).
0 463 F.Supp. at 608, citin Franklin National Bank v. New York, 347

U.S. 373, 378-79 (1954).
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The case for concurrent jurisdiction

A convincing argur.-_nt can also be made, however, that while there is Federal

preemption of State authority over radiological hazards associated with

uranium mill tailings, there is concurrent NRC-State authority over the

nonradiological hazards (recognizing that, in the event of conflict, the NRC

authority is paramount). This argument for NRC preemption of State rlgula-

tory authority concerning radiological matters, with concurrent State-URC

jurisdiction over nonradiological and environmental matters, assumes that

radiological hazards of uranium milling and mill tailings should be treated

differently than nonradiological hazards for purposes of preemption.

Traditionally, only radiological matters have been held preempted in the

case law regarding nuclear preemption. The scheme of the Atomic Energy Act

of 1954 indicates that Congressional intent regarding preservation of State

authority over nonradiological matters, as evidenced by section 274k.,

although perhaps limited by the grantof Federal authority in this area by

the Mill Tailings Act, remains vital in terms of permitting concurrent

State-NRC jurisdiction over such nonradiological hazards..-./ Further, the

legislative history of the Mill Tailings Act indicates that radiological

_J/ 42 U.S.C. § 2021(k) (1976). As mentioned above, however, section 274k.
preserves States' authority over nonradiological matters only as against
other provisions regarding the Agreement State program--not as against
!iRC authorities over mill tailings.
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hazards .;ere of primary concern.2.-- At one point, a committee report

describingthe Mill Tailings Act specifically segregated NRC's nonradio-

logical duties, as follows:

With respect to nonradiological matters, the NRC, through its
environmental review under the NEPA mandate, would impose
control-s consistent with those imposed by EPA on similar
materials qqgtained in other solid wastes subject to EPA
authori ty.L-•

In addition, it can be argued the Mill Tailings Act does not provide a truly

comprehensive Federal scheme regarding nonradiological matters. More impor-

tantly, as discussed at pages 19-20 supra, certain authorities are available

to any state under the Mill Tailings Act. The definition of section 11e.(2)

byproduct material is somewhat vague ,(as indicated by NRC's need to clarify

it-in the definition in 10 CFR 40.4(a-1)). Further, the definition excludes

uranium mill tailings generated from a side stream of milling not done pri-

marily to obtain source material. Thus, the state police power does cover

some mill tailings identical to those described in section 11e(2) but for

their origin.

Other authorities reserved to the states are their continued exercise of

authority to administer certain provisions of the Clean Air Act and the

Federal Water Pollution Control Act, and the authority under section 83(b)(1)

jL2 H.R. REP. NO. 95-1840, Pt. 1, 95th Cong., 2nd Sess., 11 (1978). See
note 17, supra. Indeed, it is worth noting that the title of the Act
is the Uranium Mill Tailings Radiation Control Act of 1978. (Erphasis
added.)

1 Id. at 16 .(emphasis added).
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of the Atoiic Energy 'ct of 1954, as added by the Mill Tailings Act, to opt

to take custody of tailings and their disposal site. It is equally clear

that under-section 161x. of the Atomic Energy Act of 1954, as added by the

Mill Tailings Act, the NRC must, when imposing financial surety arrangements,

consider other financial arrangements which are required by state and local

governments.

khus it se&.rs that the various gaps in the otheruise pervasive Federal

scheme covering the nonradiological hazards connected with uranium milling

and mill tailings cause the argument for preemption in this area to fail.

As discussed in depth earlier, historic state police powers, such as those

at stake here, will not be found to be preempted absent a showing of clear

congressional intent to this effect. It can readily be argued in the instant

case, that the extent of federal authority over nonradiological hazards of

Sranium milling and mill tailings is Insufficient to overcome the presumption

against preemption, and that for this reason, the NRC and the non-Agreement

States would be able to exercise concurrent jurisdiction in this area.

The situation after November 8, 1981--Conclusion

The arguments for and against a conclusion that the Congress has so *occupied

the field" as to preempt the possibility of any non-Agreement State regulation

of the nonradiological hazards of uranium mill tailings are fairly evenly in

balance. Both legal and practical considerations, however, lead us to the

conclusion that the better view is that Congress has not preempted the
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field, and that the states may therefore exercise concurrent jurisdiction.

First is the practical consideration that the authority given to the NRC

(and the EPA) is extremely broad, and that any exercise of it will prevail

over any conflicting state regulatory action. In other i.ords, the federal

regulatory agencies have the power to ensure that state regulation in this

area cannot serve to frustrate the Congressional purpose. Second, while the

Mill Tailings Act provides for federal regulatory authority over the non-

radiological hazards of uranium mill tailings, the thrust of the legislative

history and the NRC implementing regulations is directed toward radiological

hazards. As a legal matter, this undercuts the argument that the field of

regulation of nonradiological hazards has been so fully occupied as to leave

no room for the states.

Applying the four tests enumerated in Northern States Power, supra, (and the

other preemption cases), we find the more persuasive view to be that (1) the

Mill Tailings Act and its legislative history do not provide clear evidence

of Congressional intent to oust non-Agreement States of all authority over

the nonradiological hazards of uranium mill tailings, (2) the federal regu-

latory scheme, while broad, is not all-encompassing, (3) the subject of

uranium mill tailings regulation does not demand 'exclusive federal regula-

tion in order to achieve uniformity vital to national interests," and (4)

concurrent non-Agreement State regulation of the nonradiological hazards of

uranium mill tailings need not *stand as an obstacle to the accomplishment

and execution of the full purposes and objectives of Congress.'

I
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HRI, INC.
(A Subsldiary of Uranium Resources, Inc.)

292 CooM Road NW 1270 Merit Drive PO. Box 777
Suite 101 Suite 1020, LB 12 Crownpoint, New Mexico 87313

Albuquerque, N.M. 87120-2929 Dallas, Texas 75251 Telephone, (505) 786-5846
Telephone: (505) 833-1777 Telephone: (972) 387.7777 Fax: (505) 76-.5•65

Fax: (505) 833-0777 Fax: (972) 387-7779

February 4, 1999

Mr. Bob Carlson
Project Manager
Office of Nuclear Material Safety & Safeguards
U.S. Nuclear Regulatory Comission
2 White Flint North
11545 Rockville, Pike
Mail Stop T-7J9
Washington,. D.C. 20852

Dear Mr. Carlson:

Per our discussion, please find attached information pertaining to Churchrock restoration costs.

First in reference to the attachment described in the June 13, 1997 submittal to Ms. Katherine Everette,
you asked for clarification as to what the "associated Churchrock Section 17 and 8 Feasibility Study"
was. This Feasibility Study is the computer run for Churchrock Yellowcake Slurry that was attached to
RAI 92/1. While several runs were submitted with RAI 92/1, the Churchrock Yellowcake Slurry run
contains the file code CHKRYCS.WK4 in the lower corner of each page. For you convenience I have
attached a copy.

Second, I have attached another correspondence to Ms. Everette dated September 11, 1997, which
includes an updated surety cost estimate for NMED. The assumptions are listed in that correspondence;
however, the estimate is only for the purpose of discussion at this time. It is worthy to note that 9 pore
volumes of restoration is contemplated and the nine pore volumes includes horizontal and vertical pore
volume increases of 1.5 and 1.3 respectively. I have attached support for this pore volume number. This
support is essentially identical to the support that was within RAI 59/1, Attachment 59-1 except it
includes a higher permeability (.25 vs, .21) and only the area in Section 8 is considered. The higher
permeability makes the water quantity greater and increases the estimated cost.

Please feel free to contact me with questions.

Vice President
Health, Safety and Environmenta] Affairs

cc: Dick Clement
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lIit, INC.
(A Suidbfy of Urwum Rosaw, V.)

29M Coor Road NW 127M Mart Drn P.O. Box T"
Sule 101 Su", 100. LB 12 CIPldn N" Meow IK7B313

A£bquUe, N.M. 9712-0. DOWNS, TIMn 7W51 Tupti. MM5) 78U&,•
- Tafthxw. (M0G) $34~1777 Thpan (972 w 2M67-77M FeiC 9M0 786.SVA

FO (W0S) 833-CMFIX(M 387.7779

September 11, 1997

eMs. Katherine Evererte
New Mexico Environment Department
Ground Water Section
Water Resources Specialist
PLO. Box 26110, Runnells Building
1190 St. Francis Drive, Second Floor
Santa Fe, Now Mexico 37502

RE: DP-SSS

Dear Ms. Everette:

Pleasc find attached restoration cost estimatcs for the Churchrock Section 8 in-situ mine. These
costs have.been provided in greater detail than those previously submitted (June 2. 1997).. Howemr, the assumptions are still similar; namely:

e Nime pore volumes of restoration as required by NRC.
e All capital expenditures sunk at the time restoration begins, (i.e.. plant. welfield restoration

equipment).
a Nominal waste accumulated at the end of the project.
* Water treatment by reverse osmosis (RO) and brine concentration.
* Ground water restoration completed in 60 months.

* Surface remediation completed after ground water is complete.
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Letter to Katherine Everette
September 11, 1997
Page 2 of 3

The compartive cost from the June 2, 1997 estimate versus the costs herein are listed below:

Labor
Auxiliary Costs
Enviromental
Plugging
Chemicals
Electrical & Water
Wellfield Hardware Maintenance
Plant Hardware Maintenance
Ancillary Plant Costs

Totals

ST SUMMARY COMPARISON
f62-97 ESt.
$2,164,068

191,778
156,200

1,130,030
180,000

1,575,992
276,192
240,000

S6,180,840

$2,617,010
170,620
576,097

1,208,167
228,000

2,321,145
409,475
163,500
323,050

$8,017,063

Notable differences from the June estimate include:

1. Labor - fully-manned staff for 76 months.
2. Environmental - addition of surface remediation costs and more funds for analytical.
3. Electricity - additional electrical consumption due to operation of brine concentrator.

As in the June 2, 1997 estimate, the cost estimate considers expenses that will be needed to
restore the Section 8 property, in total, at the very end of the mine life. With regard to the cost
estimate, this is the most conservative possible assumption. In reality, a certain amount of
restoration will be ongoing, and completed simultaneously with mining activities. To illustrate the
effect of phasing, HUR has listed cumulative totals at the bottom row of the budget sheets. From
these numbers, one can see that the cumulative cost to complete ground water restoration in the
first wellfield is $1,001,532. This restoration effort will be completed well before development is
finished at the property and a full $8,017,063 liability has been realized. The same principals will
bold for partial restoration- in second and third wellfields.

Other factors making the cost estimates conservative include:

1. Nine pore volumes of restoration - this is the conservative initial amount required by NRC.
We believe that after the field demonstrations are complete, the pore volume numbers will be
less. The estimate will subsequently be reduced.

2. HR= has assumed high electrical costs. Due to electrical deregulation, we believe that
electrical costs may be as much as half what was budgeted. Therefore, cost estimates may be
reduced.
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3. Brine concentration was assumed. If a disposal zone proves feasible, and a disposal well can
be used, electrical consumption associated with brine concentration wiD be essentially
eleminated.

For all the above reasons, the financial assurance plan will be subject to further refinement, both
up to the point that mining begins, and on a regular basis after additional information is available.
HI would propose to initially bond one-third of the project cost, with subsequent review, one
evemy twelve months.

Thank you for your attention in this matter. Please feel free to contact me with questions.

Vice President
Health, Safety and Environmnmal Affairs

MSP/dig
Encl.


