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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

Before Administrative Judges: Peter B. Bloch, Presiding Officer
Richard F. Cole, Special Assistant

IN THE MATTER OF

INTERNATIONAL URANIUM (USA) Docket No. 40-8681 -MLA-4
CORPORATION ASLBP No. 98-748-03-MLA

January 19, 1999
(Source Material License Amendment)

INTERNATIONAL URANIUM (USA) CORPORATION'S ("IUSA'S") REPLY
TO THE STATE OF UTAH'S BRIEF IN OPPOSITION TO IUSA'S

SOURCE MATERIAL LICENSE AMENDMENT 6

I. INTRODUCTION

International Uranium (USA) Corporation ("IUSA") submits this brief in response to the

State of Utah's Brief In Opposition To International Uranium (USA) Corporation's Source

Material License Amendment, dated December 7, 1998 ("Utah Brief'). In its brief, Utah asserts

that the Nuclear Regulatory Commission ("NRC" or "Commission") Staff erred in amending the

source material license for IUSA's White Mesa uranium mill near Blanding, Utah (the "Mill").

The license amendment Utah complains of, Amendment 6, allows IUSA to process as an

alternate feedstock at its Mill certain uranium-bearing material from the Ashland 2 site located in



Tonawanda, New York. See letter from J. Holonich to M. Rehmann Approving License

Amendment 6 with enclosures (June 23, 1998) (Attached as Exhibit 1). The Ashland 2 site is

administered by the Army Corps of Engineers ("USACE") under the Department of Energy's

("DOE's") Formerly Utilized Sites Remedial Action Program (FUSRAP).1

Amendment 6 to IUSA's license was approved by NRC Staff on June 23, 1998 pursuant

to the Commission's Final Position and Guidance on the Use of Uranium Mill Feed Materials

Other Than Natural Ores, 60 Fed. Reg. 49,296 (September 22, 1995) (the "Alternate Feed

Policy"). Among other things, the Alternate Feed Policy requires that a material processed as

alternate feed must be processed primarily for its source material content.2 Id.

Utah's brief raises a number of arguments intended to support the State's contention that

NRC Staff should not have approved Amendment 6 to IUSA's license. 3 However, the primary

thrust underlying the State's argument is simple: Utah seeks to displace NRC's jurisdiction and

impose its own regulatory program on the operations of IUSA's NRC-licensed mill by arguing

that the "primary purpose" for which IUSA is processing the Ashland 2 material is not for its

uranium content. Specifically, Utah argues that IUSA cannot be processing the Ashland 2

material primarily for its uranium content because (i) the economic value of the uranium IUSA

can expect to recover from the Ashland 2 material, in and of itself is less than the value of fees

' The FUSRAP program was established by the Atomic Energy Commission ("AEC") in 1974, to clean up and
control radioactive contamination at sites associated with activities that were previously carried out on behalf of the
Manhattan Engineering District, it successes the AEC and other related entities during the early days of the nation's
nuclear program. See generally U.S. Department of Energy, The Formerly Utilized Sites Remedial Action Program
(FUSRAP): Building Stakeholder Partnerships to Achieve Effective Cleanup, DOE/EM-0233 (April 1995).
(Attached as Exhibit 2).
2 Because they are key terms used often in this discussion and for ease of reference, we have highlighted the words

"primarily," "secondary," "side-stream," and "non-i Ie.(2) byproduct material" throughout this document.

3 In its prayer for relief, Utah asks the presiding officer to revoke Amendment 6 and to prohibit IUSA from further
processing any Ashland 2 material present at the Mill or received by the Mill in the future.
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the company will receive in connection with its processing of the material; and (ii) the average

concentration of uranium in the Ashland 2 material is "low."

In addition to its central assertion that IUSA is not processing the Ashland 2 material

primarily for its source material content, Utah raises a number of other arguments questioning

the validity of the Staff's licensing decision. The State argues that the Ashland 2 material may

constitute low level radioactive waste ("LLRW") and, as such, would be subject to State, not

NRC, regulation. The State contends that NRC's regulation of the tailings and wastes generated

from JUSA's processing of the Ashland 2 material would not adequately protect health and

safety in the State. And, finally, the State argues that NRC's decision to approve Amendment 6

was based upon an incomplete record and inadequate consideration of the record by NRC Staff.

When analyzed closely, however, all of the State's arguments depend on the resolution of

a single issue: what is meant by the phrase "processed primarily for its source material content"?

The answer to this question will determine whether the State or NRC has jurisdiction over the

ultimate disposition of the Ashland 2 material and may help resolve a jurisdictional issue that has

spawned considerable public controversy, not to mention substantial litigation. The State wants

to exercise jurisdiction because it is not satisfied with NRC's 10 C.F.R. Part 40 regulatory

regime and it wants to impose its own requirements on these materials. However, although Utah

is an Agreement State for the disposal of LLRW, it is not an Agreement State with respect to the

milling of uranium and the disposal of the resulting tailings and wastes. Thus, the only way for

the State to exercise jurisdiction over IUSA's milling of the Ashland 2 material and disposition

of the resulting tailings and wastes, without having the appropriate Agreement State authority, is

to argue that IUSA is not processing the Ashland 2 material primarily for its source material

content.
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IUSA will demonstrate that the State fundamentally misunderstands how NRC's

Alternate Feed Policy is intended to operate and completely misconstrues what the policy means

when it refers to materials being processed "primarily" for their source material content. In

particular, IUSA will demonstrate each of the following:

" First, under the Atomic Energy Act, 42 U.S.C. § 2001 et seq. (the "AEA"), as

amended by the Uranium Mill Tailings Radiation Control Act of 1978, Pub. Law No.

95-604 ("UMTRCA") and its amendments, a presumption is created that ore is

processed "primarily" for its source material content if it is processed for the

extraction or concentration of uranium in an NRC-licensed uranium mill that is part

of the nuclear fuel cycle. The phrase "processed primarily for its source material

content" is intended to distinguish between ores processed for the recovery4 of

uranium in licensed uranium mills that are part of the nuclear fuel cycle, on the one

hand, and ores processed for the recovery of uranium in secondary, or side-stream

operations at mineral or metal recovery facilities that are not part of the nuclear fuel

cycle, on the other hand;

" Second, the Alternate Feed Policy sets out procedures intended to ensure that

alternate feeds are processed primarily for their uranium content so that the resulting

tailings and wastes qualify as 11 e.(2) byproduct material under the AEA, as amended

by UMTRCA. The phrase, "processed primarily for its source material content,"

must have the same meaning when used in the Alternate Feed Policy as it has in the

4 In this document the terms "extraction" and "recovery" each mean "extraction or concentration" within the
meaning of the AEA.
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AEA, in order to ensure that tailings and wastes from processing alternate feed

materials will fall within the definition of 1 le.(2) byproduct material under the AEA.

Thus, NRC's use of the term "processed primarily for its source material content" in

the Alternate Feed Policy is directly and inextricably linked to Congress' use of the

identical phrase in the definition of 1 le.(2) byproduct material. In both cases it is

presumed that ore is being processed primarily for its source material content if it is

processed for the extraction of uranium in a licensed uranium mill that is part of the

nuclear fuel cycle.

* Third, unlike conventional ores, alternate feeds often are "wastes" generated from

some other entity's processing activities. As a result, alternate feeds can vary widely

in composition, so it is incumbent upon the licensee, and subsequently NRC, to

determine that there is uranium in the alternate feed, that it is reasonable to expect

that uranium will be extracted, and that there are no characteristics of the alternate

feed material that would prevent the mill from complying with the requirements

established in NRC's regulations at 10 C.F.R. Part 40 or that implicate concerns

regarding dual or overlapping jurisdiction. If it is not reasonable to expect uranium

will be extracted from the alternate feed and in fact uranium is not extracted then the

material would not be presumed to be processed primarily for its source material

content within the meaning of the AEA. Tests built into the Alternate Feed Policy

effectively ensure that a license amendment will not be granted if it is not reasonable

to expect that uranium will be extracted from a particular alternate feed material at a

licensed uranium mill (in effect, these tests ensure that the presumption that a

licensed mill is processing ore primarily for its source material content is not
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rebutted). If, based on these tests, the licensee and NRC staff conclude it is

reasonable to expect that uranium will be extracted from an alternate feed material,

the alternate feed material is presumed under both the AEA and the Alternate Feed

Policy to be processed primarily for its uranium content and the resulting tailings

would be 11 e.(2) byproduct material. If, on the other hand, the tests set out in the

Alternate Feed Policy indicate that it is not reasonable to expect that uranium will be

extracted from an alternate feed material, or if it is reasonable to expect that uranium

will be extracted from the material, a good faith effort is not made to extract the

uranium and no uranium is extracted, the presumption that the material is being

processed primarily for its source material content would be rebutted, the resulting

tailings may not be I1 e.(2) byproduct material, and processing the material might

implicate "sham disposal." In addition, as noted above, due to the varying

composition of alternate feed materials, the Alternate Feed Policy also contains

protections against disposing of materials that might jeopardize compliance with

10 C.F.R. Part 40 and disposing of certain hazardous wastes in the mill's tailings

impoundment, in order to avoid problems of overlapping jurisdiction that both the

licensee and NRC will seek to avoid in all circumstances.

* Fourth, Congress and NRC did not intend to require that an economic test or a

profitability test must be satisfied in order to conclude that a material is being

processed primarily for its source material content; neither did they intend to require

a certain minimum concentration of uranium or thorium in feed materials. In fact, the

contrary is true.
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Fifth, IUSA satisfies each of the two alternative tests set out in the Alternate Feed

Policy for determining whether a material is being processed primarily for its source

material content. Thus, without question, IUSA is processing the Ashland 2 material

primarily for its source material content and for no other primary purpose.

Finally, having established that IUSA is processing the Ashland 2 material primarily for

its source material content, and that the Ashland 2 material and the tailings and wastes generated

from its processing fall within NRC's jurisdiction and not the State's, the remaining arguments

offered by Utah, which assume State jurisdiction, fail on their face. Accordingly, IUSA

respectfully requests that the Presiding Officer deny the relief requested by the State and affirm

NRC Staff's decision to approve Amendment 6 to IUSA's license.

II. THE LEGAL FRAMEWORK CREATED BY UMTRCA

In order to understand the Alternate Feed Policy and NRC's application of the policy in

this matter, one must first understand the legal framework within which the policy was created

and must operate. At the core of this legal framework is the AEA, as specifically amended by

UMTRCA.

A. Creation And Objectives Of UMTRCA

Congress enacted UMTRCA in 1978 in response to growing concerns about the potential

health and environmental hazards presented by uncontrolled uranium and thorium mill tailings.

Thus, one of the central objectives of UMTRCA was to create under the AEA a comprehensive

program for the regulation of tailings and other wastes generated from uranium and thorium ore

processing activities both at active milling operations and, in particular, after termination of such

7



operations. Pub. Law No. 95-604 at 2(b)(2), 92 Stat. 3022. The centerpiece of this regulatory

program was a new category of AEA-regulated material, known as 11 e.(2) byproduct material,

which Congress created by amending the existing definition of "byproduct material" in

Section 11 of the AEA. Specifically, Congress amended the definition of "byproduct material"

to include the tailings and wastes produced by the extraction of uranium from any ore processed

primarily for its source material content. 5

This new class of material was (and is) unique among the materials regulated under the

AEA because it was defined not solely in terms of its radiologic characteristics, but instead was

defined broadly enough to encompass all wastes - including both radioactive and non-

radioactive wastes - resulting from uranium ore processing. As NRC has noted:

The definition of byproduct material in Section I1 e.(2) of the AEA
includes all wastes resulting from the milling process, not just the
radioactive components.

57 Fed. Reg. 20,525, 20,526 (May 13, 1992). Indeed, by developing such a broad definition of

I1 e.(2) byproduct material Congress sought to ensure that all wastes from uranium milling

operations would be regulated under UMTRCA's comprehensive regulatory scheme, and that

none of the wastes from these NRC-regulated milling operations would become orphaned and go

unregulated by the Commission. Thus, following a review of UMTRCA's legislative history, the

D.C. Circuit concluded:

5 Byproduct material is defied in AEA Section 11 e.(2) to mean "the tailings or wastes produced by the extraction or
concentration of uranium or thorium from any ore processed primarily for its source material content." 42 U.S.C.
§ 2014e.(2). Although this definition encompasses wastes produced as a result of activities directed at recovering
thorium as well as uranium, since IUSA's mill is licensed to recover uranium and not thorium this brief omits any
discussion of thorium, unless required by the particular context.
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It is clear from this exchange [in the legislative history] that the
definition of "byproduct material" proposed by [then NRC
chairman] Dr. Hendrie and adopted by Congress was designed to
extend the NRC's regulatory authority over all wastes resulting
from the extraction or concentration of source materials in the
course of the nuclear fuel cycle.

Kerr-McGee v. U.S. Nuclear Regulatory Corn 'n, 903 F.2d 1, 7 (D.C. Cir. 1990).

To complement the broad scope of waste materials encompassed within the definition of

1 1 e.(2) byproduct material, Congress, through UMTRCA, directed the creation of an equally

broad and comprehensive regulatory program intended to address all aspects of the management

and disposition of uranium mill tailings and related wastes. For example, Congress assigned to

the Environmental Protection Agency ("EPA") the authority to promulgate standards of general

applicability addressing both the radiological and non-radiological hazards of uranium mill

tailings and related wastes. For non-radiological hazards, these generally applicable standards

are to provide protection equivalent to that provided by EPA's Resource Conservation and

Recovery Act ("RCRA") standards. AEA § 275(b), 42 U.S.C. § 2022(b). UMTRCA calls upon

NRC to implement, through licensing, the standards of general applicability created by EPA. In

addition, Congress directed NRC to independently develop specific requirements and criteria

applicable to licensees that (i) the Commission deems appropriate to protect against both

potential radiological and non-radiological hazards associated with 11 e.(2) byproduct material,

and (ii) that are compatible with EPA's generally-applicable RCRA-based standards. AEA

§§ 84; 275(d), 42 U.S.C. §§ 2014; 2022(d).

To ensure long-term protection of public health, safety and the environment following

disposal, Congress included in UMTRCA the requirement that, following license termination,

title to and custody of uranium mill tailings and the land used for their disposal must be

9



transferred either to the federal government or to the State in which the byproduct material is

located (at the State's option) for long-term care and surveillance pursuant to a perpetual NRC

license. 42 U.S.C. § 2113. This long-term care and surveillance is financed by funds required to

be set aside by licensees prior to site closure. 10 C.F.R. Part 40, Appendix A, Criterion 10.

Prior to the enactment of UMTRCA, the AEC had concluded that uranium mill tailings

could not be classified as licensable source material, since their source material content was

below the licensable level (0.05%) stipulated in AEC's regulations, and, therefore, they were

outside AEC's statutory licensing authority and beyond its regulatory reach. See AEC General

Counsel Memoranda dated December 7, 1960 and April 25, 1960, reprinted in Uranium Mill

Tailings Radiation Control Act of 1978, Hearings on H.R. 11698, H.R. 12229, H.R. 12938, H.R.

12535, H.R. 13049 and H.R. 13650, Subcomm. On Energy and Power, House Comm. On

Interstate and Foreign Commerce, 9 5th Cong. (hereinafter "Uranium Mill Tailings Radiation

Control Act of 1978 Hearings ") at 343-44 (1978) (attached as Exhibit 3). A fundamental

objective of Congress in enacting UMTRCA, therefore, was to extend NRC's regulatory

jurisdiction to cover uranium mill tailings directly, and to establish a comprehensive regulatory

system for the safe disposal and long-term stabilization of tailings. See Kerr-McGee 903 F. 2d

at7.

In order to achieve regulatory control over the wide range of waste materials intended to

be covered by the definition of 1 e.(2) byproduct material, Congress had to ensure that an

equally broad range of material would qualify as "ore," so that wastes generated from processing

such ore would be covered under UMTRCA's regulatory program. Thus, Congress defined

I1 e.(2) byproduct material as the tailings and wastes produced by the extraction of uranium from

any ore. As NRC has noted, Congress used the term "any ore" to ensure that tailings and wastes

10



from a broad range of feed materials used in uranium milling operations would be covered by the

regulatory program applicable to 1 le.(2) byproduct material:

The fact that the term "any ore" rather than "unrefined and unprocessed ore" is
used in the definition of 11 e.(2) byproduct material implies that a broader range of
feed materials could be processed in a mill, with the wastes still being considered
as II e.(2) byproduct material.

57 Fed. Reg. at 20,532.

B. UMTRCA's Legislative History Shows That Neither Economics Nor Uranium
Profitability Control The Primary Purpose Determination

Contrary to Utah's assertions, UMTRCA's legislative history reveals that Congress did

not intend to require an economic or profitability showing in order to demonstrate that an ore is

being processed primarily for its source material content. Committee hearings prior to the

enactment of UMTRCA demonstrate Congress' focus on modifying the definition of "byproduct

material" in the AEA to encompass all wastes and tailings from uranium milling operations. The

definition that was ultimately incorporated into Section I1 e.(2) of the AEA was suggested by

then NRC Chairman, Joseph M. Hendrie, in a dialogue with Congressman Dingell.

Dr. Hendrie. [T]he Commission would suggest that the definition
of byproduct material in H.R. 13382 be revised to include tailings
produced by extraction of uranium or thorium from any ore
processed primarily for its source material content.

Mr. Dingell. I am curious about why you include in that the word
"processed" primarily for source material content. There are
other ores that are being processed that do not contain thorium
and uranium in amounts and I assume equal in value to those you
are discussing here.

Is there any reason why we ought not give you the same
[regulatory] authority with regard to those ores?

Dr. Hendrie. Mr. Chairman, the intent of the language is to keep
NRC's regulatory authority primarily in the field of the nuclear

11



fuel cycle. Not to extend this out into such things as phosphate
mining and perhaps even limestone mining which are operations
that do disturb the radium-bearing crust of the Earth and produce
some exposures but those other activities are not connected with
the nuclear fuel cycle. EPA is looking at those and those appear to
me to be things that ought to be left to EPA regulation under the
Resource Conservation Recovery Act and general authorities.

Uranium Mill Tailings Radiation Control Act of 1978 Hearings at 343 -44 (emphasis added) (See

Exhibit 3).

As this colloquy reveals, Congress' inclusion of the phrase "processed primarily for its

source material content" in the definition of 11 e.(2) byproduct material was not intended to

distinguish between feed materials based upon, in Congressman Dingell's words, the "amount"

or "value" or relative profitability of the source material that might be recovered. Instead, the

phrase "processed primarily for its source material content" was intended to distinguish between

ores that are processed in facilities that are licensed to be part of the nuclear fuel cycle and ores

that are processed in facilities outside the nuclear fuel cycle, which may recover uranium as a

byproduct of their operations or concentrate uranium in a waste stream. (e.g., at mills processing

phosphates, rare earths or other metals that are not licensed uranium mills). Certainly, Congress

did not intend to require that the economic value of recovered source material, by itself, exceed

all, or any, other economic values associated with the processing of a feed material in order to

demonstrate that the feed material is being processed primarily for its source material content.

C. UMTRCA's Legislative History Shows That Uranium Concentration In Ore Is
Irrelevant To The Primary Purpose Determination

Similarly, Congress, when it defined I1 e.(2) byproduct material, did not intend to

prescribe a minimum percentage of uranium or thorium that must be present in an ore before the

ore can be considered to be processed primarily for its source material content. Indeed, the
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opposite is true: Congress intended to include within the scope of 11 e.(2) byproduct material all

tailings and wastes from processing ores for their uranium content at a licensed uranium mill,

regardless of the concentration of uranium contained in the ore. Thus, as NRC has noted,

commenting on the legislative history of UMTRCA:

The definition of 1 le.(2) byproduct material as originally
presented in UMTRCA was:

The tailings or wastes produced by the extraction or
concentration of uranium or thorium from any
source material.

However, there was concern that tailings resulting from the
processing of ore containing less than 0. 05 percent uranium (the
minimum concentration that would still meet the definition of
[licensable] source material) would fall outside the definition. To
preclude that possibility, it was suggested that the words "any ore
processed primarily for its source material content" be substituted
for "any source material."

57 Fed. Reg. at 20,532 (emphasis added). Indeed, the legislative history reveals that in

committee hearings prior to the enactment of UMTRCA, Chairman Hendrie suggested Congress

modify the definition of 11 e.(2) byproduct material specifically to accommodate tailings and

wastes generated from the processing of ores containing less than 0.05% uranium.

The Commission is informed that there are a few mills currently
using feedstock of less than 0.05-percent uranium. As high-grade
ores become scarcer, there may be a greater incentive in the future
to turn to such low grade materials.

Since such operations should be covered by any regulatory regime
over mill tailings, the Commission would suggest that the
definition of byproduct material in H.R. 13382 be revised to
include tailings produced by extraction of uranium or thorium from
any ore processed primarily for its source material content.

Uranium Mill Tailings Radiation Hearings at 343 (emphasis added) (see Exhibit 3). Thus, as the

legislative history indicates, Congress modified the definition of 1 le.(2) byproduct material to

13



apply to "any ore" processed primarily for its source material content in a licensed uranium mill,

for the specific purpose of ensuring that all wastes from processing such ores, including ores

containing less than 0.05% uranium, would fall within the regulatory program established for

11 e.(2) byproduct material.6 Congress clearly intended that an ore could be processed "primarily

for its source material content" even if the uranium concentration in the ore is below 0.05%.

Consequently, even if the Ashland 2 material contains uranium concentrations at or below 0.05%

this does not in any way preclude a finding that IUSA is processing the material primarily for its

source material content.

D. UMTRCA Creates A Presumption That Ores Processed In A Uranium Mill That
Is Licensed As Part Of The Nuclear Fuel Cycle Are Processed Primarily For Their
Source Material Content

As demonstrated above, and contrary to Utah's assertion, the determination of whether a

feed material is being processed primarily for its source material content does not depend on the

relative profitability of recovering uranium from the feed material or on the concentration of

uranium in the alternate feed material. Instead, as the legislative history of UMTRCA and

NRC's interpretation of the statute indicate, the phrase "processed primarily for its source

material content" is intended to distinguish between ores that are processed at licensed uranium

mills that are part of the nuclear fuel cycle and ores that are processed at facilities outside the

nuclear fuel cycle (e.g., at mills processing phosphates, rare earths or other metals). Again, as

noted earlier, in testimony before Congress prior to the enactment of UMTRCA, Chairman

Hendrie explained the significance of the phrase "processed primarily for its source material

6 As it turns out, NRC and Congress were prescient in deciding to modify the definition of 1 le.(2) byproduct

material to accommodate the processing of ores containing below 0.05% uranium, since higher grade domestic
uranium ores are increasingly difficult to find.
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content" in the proposed definition of I1 e.(2) byproduct material. In Chairman Hendrie's words,

"the intent of the language ['processed primarily for its source material content'] is to keep

NRC's regulatory authority primarily in the field of the nuclear fuel cycle." Uranium Mill

Tailings Radiation Control Act of 1978 Hearings at 343-44 (emphasis added) (See Exhibit 3). In

other words, Congress wanted to ensure that the comprehensive program it had created for the

regulation of 11 e.(2) byproduct material would extend only to tailings and wastes produced as

part of the nuclear fuel cycle, and that waste materials created outside of the nuclear fuel cycle

would not be affected.7 Consequently, feed materials that are processed for the extraction of

uranium outside of the nuclear fuel cycle (for example in a secondary or side-stream process at a

phosphate recovery operation) are deemed not to be processed primarily for their source material

content, and, therefore, the tailings and wastes from such processing are not regulated as I Ie.(2)

byproduct material.

NRC has articulated a position in the context of the Alternate Feed Policy that is

consistent with the intent Congress expressed when it enacted UMTRCA: namely, that a material

will be presumed to be processed primarily for its source material content if it is processed for

the extraction of uranium in a licensed uranium mill that is part of the nuclear fuel cycle, rather

than in a non-fuel cycle facility as part of a secondary, side-stream recovery operation. For

example, in the preamble discussing the proposed Alternate Feed Policy, the Commission

indicates that an ore processed through a licensed uranium mill is processed as part of the nuclear

7 Congress' effort to limit the sweep of the regulatory system created under UMTRCA to apply only to tailings and
wastes generated in licensed facilities that are part of the nuclear fuel cycle is understandable, given the enormous
commitment of resources that must be made in order to become a mill that is licensed as part of the nuclear fuel
cycle, and the heavy burden of regulations that apply to such facilities. See discussion at p. 19, footnote 8, infra.
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fuel cycle and therefore will be presumed to be processed primarily for its source material

content as follows:

NRC staff has recommended a definition of ore as follows:

Ore is a natural or native matter that may be mined and treated for
the extraction of any of its constituents or any other matter from
which source material is extracted in a licensed uranium or
thorium mill.

Two major considerations that went into this proposed definition
of ore were:

1. It is broad enough to include a wide variety of feed materials.

2. The definition continues to be tied to the nuclear fuel cycle.
Because the extraction of uranium in a licensed mill remains the
primary purpose ofprocessing the feed material it excludes
secondary uranium side-stream recovery operations at mills
processing ores for other metals. Thus, tailings from such side-
stream operations at facilities that are not licensed as uranium or
thorium mills would not meet the definition of under 11 e.(2)
byproduct material.

57 Fed. Reg. at 20,532 (emphasis added). As the Commission explains, this stands in sharp

contrast to the status of materials processed in a non-fuel cycle mill:

Frequently, natural ores that are processed for rare-earth or other
materials have significant concentrations of radioactive elements.
Examples include copper, zirconium, and vanadium ores.
Sometimes the uranium is captured in a side-stream recovery
operation, in which uranium is precipitated out of the pregnant
solution before or after the rare earth or other metal. Although
this side-stream recovery operation is licensed by NRC, the
tailings (which consist of crushed depleted ore and the depleted
solution after recovery of metals and rare earths) are not Il Ie. (2)
byproduct material. This is because the ore was not processed
primarily for its source material content, but for the rare earth or
other metal.

Id. at 20,527 (emphasis added). In other words, an ore processed in a side-stream process to

recover uranium is not being processed primarily for its uranium content and, therefore, the
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tailings and wastes from such processing will not be regulated as I1 e.(2) byproduct material,

whereas an ore processed at a licensed uranium mill that is part of the nuclear fuel cycle can be

presumed to be processed primarily for its source material content because "the extraction of

uranium in a licensed mill remains the primary purpose ofprocessing the feed material... ".

The limited case law in this area also supports the conclusion that an ore is processed

primarily for its source material content so long as it is processed at a licensed uranium mill that

is part of the nuclear fuel cycle, regardless of the relative economic value of the source material

as compared to other components of the ore. In the Kerr McGee case, the United States Court of

Appeals for the District of Columbia was asked to review a decision by NRC regarding the status

of tailings produced at Kerr-McGee's West Chicago facility. The facility in question had

processed monazite ore starting in the 1930's. Initially the monazite was processed to recover

the ore's rare earth content, with only a fraction of the ore being processed for source material.

A number of years after this initial processing, however, the tailings from the rare earth

processing were reprocessed to recover their source material content. NRC determined that the

tailings and wastes from this reprocessing did not qualify as I Ie.(2) byproduct material because

source material was not the first (or presumably the most valuable) component for which the

monazite had been processed. Therefore, the Commission concluded, the ore had not been

processed primarily for its source material content.

The D.C. Circuit rejected this interpretation as being inconsistent with Congress' intent.

The court found that Congress had enacted UMTRCA to accomplish two objectives:

first, to close the gap in NRC regulatory jurisdiction over the
nuclear fuel cycle by subjecting uranium and thorium mill tailings
to the NRC's licensing authority; and second, to provide a
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comprehensive regulatory regime for the safe disposal and
stabilization of the tailings.

903 F.2d at 7. According to the court, NRC's interpretation would have recreated the regulatory

gap Congress had sought to close, because under NRC's approach, the determination of whether

a waste material constitutes 11 e.(2) byproduct material would be made "not on the basis of [the

material's] physical characteristics or relationship to the nuclear fuel cycle, but solely on the

objectives for which the ore is first processed." Id. The court concluded that NRC had too

narrowly construed the phrase "processed primarily for its source material content" when it

interpreted that phrase to mean that the extraction of uranium had to be the "first, chief or

principal reason for processing the ore." Id. The court noted that the term "primarily" has a

number of meanings, and it suggested that it might be more appropriate to interpret the term

"primarily" as used in the definition of 1 le.(2) byproduct material to require that an ore be

processed "substantially" for its source material content. Id.

The decision of the court in Kerr-McGee is instructive in that it once again underscores

the fact that the term "primarily" as used in the definition of I1 e.(2) byproduct material does not

mean "solely" or "only," much less "most profitable." There can be, and frequently are, other

good and substantial reasons associated with a transaction involving milling of alternate feed

material in a licensed uranium mill, including secondary or side-stream recovery of other

minerals (e.g., vanadium, tantalum) or the provision of recycling services for a fee, which at a

given point in time may be more valuable than the source. material extracted.

E. Conclusions Regarding UMTRCA

As amply demonstrated by the language and legislative history of UMTRCA, Congress

and the Commission carefully crafted a flexible definition of 11 e.(2) byproduct material to
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provide for the milling of a broad range of feed materials for their source material content and to

ensure that resulting tailings and wastes would be subject to the comprehensive regulatory

regime created for I1 e.(2) byproduct material under UMTRCA. By defining I1 e.(2) byproduct

material in terms of ore processed primarily for its source material content, Congress did not

intend to impose an economic or profitability test or a minimum concentration requirement on

the determination of what ores, when processed, will yield I1 e.(2) byproduct material. Instead,

Congress used the term "processed primarily for its source material content" to distinguish

between ores that are processed for the extraction of uranium as part of the nuclear fuel cycle

(i.e., in licensed uranium mills) and ores that are processed for the extraction of uranium outside

the nuclear fuel cycle (e.g., at mills processing phosphates, rare earths or other metals). In effect,

Congress created a presumption that ores processed for their uranium content as part of the

nuclear fuel cycle (in licensed uranium mills) are being processed primarily for their source

material content and that ores processed for their uranium content outside of the nuclear fuel

cycle (not in licensed uranium mills) are not processed primarily for their source material

content.
8

8 Indeed, as a practical matter, a facility likely would avoid assuming the substantial financial and regulatory
burdens associated with obtaining an NRC source material license and complying with the detailed criteria of 10
C.F.R. Part 40, Appendix A - including long term stabilization and financial assurance requirements - if it did not
intend to process feed material "primarily" for its source material content. As NRC has noted:

When construction of a [uranium] mill commences, nearly irrevocable
commitments are made regarding tailings disposal. Given that each mill
tailings pile constitutes a low-level waste burial site containing long-lived
radioactive materials, the Commission believes that prudence requires that
specific methods of tailings disposal, mill decontamination, site reclamation,
surety arrangements, and arrangements to allow for transfer of site and tailings
ownership be worked out and approved before a license is granted.

44 Fed. Reg. 50,015, 50,018 (August 24, 1979) (emphasis added). Thus, long-term control over the disposal and
stabilization of uranium mill tailings and related wastes was and remains a primary focus of the regulatory system
created by Congress and NRC under UMTRCA.

19



IUSA's Mill is a licensed nuclear fuel cycle facility. It is licensed pursuant to rules

promulgated by the Commission for the regulation of uranium recovery operations, and therefore

must comply with the rigorous requirements established in 10 C.F.R. Part 40, including

Appendix A. Consequently, IUSA's processing of the Ashland 2 material for the extraction of

uranium, should be presumed to be primarily for the Ashland 2 material's source material

content.

III. NRC'S ALTERNATE FEED POLICY

The Alternate Feed Policy was developed by NRC to establish a set of criteria to be used

in evaluating whether feed materials that are not conventional ores can be processed at uranium

mills such that the tailings and wastes generated from such processing will still be considered

11 e.(2) byproduct material. The Policy establishes four criteria that must be satisfied before

uranium-bearing materials other than conventional ores may be processed at a licensed uranium

mill. First, processing the alternate feed material (and disposal of the tailings and wastes

associated with such processing) must conform with the requirements of 10 C.F.R. Part 40.

Second, the alternate feed material must not contain any "listed" hazardous wastes (i.e., any

wastes listed under 40 C.F.R. §§ 261.30-33 or under comparable state law provisions) or residues

that constitute hazardous waste from any wastewater treatment process. Third, the alternate feed

material must qualify as an "ore." 9 And finally, the alternate feed material must be processed

primarily for its source material content. Much of Utah's argument centers upon this last prong

9 Consistent with Congress' intent to include a broad range of materials within the scope of the term "ore" (and,
thereby, to encompass a wide range of materials within the regulatory program for 1 le.(2) byproduct material), NRC
defines "ore" for purposes of the Alternate Feed Policy to mean: "a natural or native matter that may be mined and
treated for the extraction of any of its constituents or any other matter fiom which source material is extracted in a
licensed uranium or thorium mill. 60 Fed. Reg. at 49,296 (emphasis added).
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of the Alternate Feed Policy, the requirement that an alternate feed material be processed

primarily for its source material content. As the foregoing discussion demonstrates, this last

requirement and the one preceding (the requirement that the alternate feed qualify as "ore") are

really two ways of looking at the same question: whether a material is processed for its source

material content at a licensed uranium mill that is part of the nuclear fuel cycle. The first two

requirements set out above reflect the additional factors that must be considered when evaluating

alternate feed materials because of their potential qualitative differences from conventional ores.

(See discussion at p. 24, infra.)

A. The Relationship Between the AEA, as Amended by UMTRCA, and the

Alternate Feed Policy

As is evident from the discussion in Section II.A above, Congress' fundamental purpose

in enacting UMTRCA was to create a comprehensive system for regulating the management and

final disposition of uranium mill tailings and related wastes. Central to this regulatory system

was a new class of material known as 11 e.(2) byproduct material. In order to ensure that the

broad range of wastes generated at uranium mills would be encompassed within the regulatory

system it had created, Congress defined 1 le.(2) byproduct material broadly, to mean all wastes

from ores processed for their source material content. To ensure that this regulatory system

would be applied only to wastes generated as part of the nuclear fuel cycle, Congress defined

11 e.(2) byproduct material as wastes derived from ores that are processed primarily for their

source material content. Thus, Congress created a presumption that ores processed for the

extraction of uranium at licensed uranium mills that are part of the nuclear fuel cycle are

processed primarily for their source material content.
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NRC developed its Alternate Feed Policy in response to requests from licensees to

process materials other than conventional ores for the extraction of uranium. 57 Fed. Reg. at

20,531. The Alternate Feed Policy works to avoid the possibility that the tailings and wastes

from processing an alternate feed material might be subject to dual (or multiple) jurisdiction by

ensuring that the tailings and wastes from processing an alternate feed qualify as 1 le.(2)

byproduct material. It does this by requiring a uranium recovery licensee to demonstrate that it

will be processing the material primarily for its source material content. 60 Fed. Reg. at 49,297.

Thus, the requirement in the Alternate Feed Policy that an alternate feed be processed primarily

for its source material content is directly and inextricably linked to the definition of 1 le.(2)

byproduct material, to ensure that the resulting tailings qualify as 1 le.(2) byproduct material. As

NRC explained in the preamble to the proposed Alternate Feed Policy:

For the tailings and waste from the proposed processing [of an
alternate feed material] to qualify as I1 e.(2) byproduct material,
the ore must be processed primarily for its source material content.

57 Fed. Reg. at 20,530. The Commission Staff reiterated this point in its response to comments

on the proposed Alternate Feed Policy, where it succinctly explained that:

The purpose of the proposed [alternate feed] guidance is to ensure
that processing of alternate feed materials would only be permitted
if the resulting wastes meet the definition of I1 e.(2) byproduct
material.

U.S. NRC, SECY-95-211 (August 15, 1995), Attachment 3 at 18 (attached as Exhibit 4).l0

Consequently, when performing an evaluation under the Alternate Feed Policy to determine

'0 The Commission explained its concern that wastes from processing alternate feeds qualify as I Ie.(2) byproduct

material as follows:

If the alternate feed material does not meet the definition of ore, or is not
processed primarily for its source material, there are two concerns. The first is

Footnote continued on next page
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whether a material is being processed primarily for its source material content, it is absolutely

necessary to look to the statutory definition of I le.(2) byproduct material, and to evaluate what

Congress intended by the phrase "processed primarily for its source material content."

B. Some Alternate Feeds May Require Closer Scrutiny Than Conventional Ores

As demonstrated above, in Section II.D, Congress created a presumption under

UMTRCA that an ore is processed primarily for its source material content if it is processed for

the extraction of uranium in a licensed uranium mill that is part of the nuclear fuel cycle. Since

the phrase "processed primarily for its source material content" must have the same meaning in

the Alternate Feed Policy that it has under UMTRCA, this presumption is also implicit in the

Alternate Feed Policy." Indeed, as discussed previously, NRC has articulated a position in the

context of the Alternate Feed Policy that is consistent with the presumption that ores processed

Footnote continued from previous page

that complicated dual regulation of the tailings pile by both NRC and the
Environmental Protection Agency (EPA) under RCRA could result. The second
concern is that the requested activity might jeopardize the ultimate transfer of
the reclaimed tailings pile to the State or Federal Government for perpetual
custody and maintenance [because Section 83 of the AEA only requires the
government to take custody of Ile.(2) byproduct material and the land used for
its disposal, and there is no requirement for the government to take custody of
material that is not 1 l e.(2) byproduct material].

57 Fed. Reg. at 20,531. Thus, the requirement that alternate feed material be processed primarily for its source
material content within the meaning of the AEA, as amended by UMTRCA, was incorporated by NRC into the
Alternate Feed Policy in order to ensure that the tailings and other wastes associated with the processing of alternate
feed material would qualify as I I(e).2 byproduct material and could be disposed of in a mill's tailings impoundment
(along with the wastes from processing conventional ores), without altering the regulatory status of the tailings
impoundment.

"The AEA defines 1 le.(2) byproduct material to mean:

the tailings or wastes produced by the extraction or concentration of uranium or
thorium from any ore processed primarily for its source material content.

42 U.S.C. § 2014(e)(2) (emphasis added). By comparison, the Alternate Feed Policy requires that alternate feed
material (i) qualify as an "ore" and (ii) be processed primarily for its source material content.
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for the extraction of uranium in licensed uranium mills are processed primarily for their source

material content. See discussion at pp. 15-17, supra.

However, in developing its Alternate Feed Policy, NRC recognized that the physical,

chemical, and radiological characteristics of alternate feed materials may vary widely in

comparison to conventional ores. Accordingly, the Alternate Feed Policy sets out a number of

criteria intended to ensure that wastes generated from processing alternate feed material will

qualify as 11 e.(2) byproduct material and will not otherwise be subject to dual or multiple

jurisdiction. Thus, for example, the policy requires a licensee to ensure that processing an

alternate feed, and disposing of the resulting tailings and wastes, will not compromise a mill's

ability to comply with the regulatory requirements contained in 10 C.F.R. Part 40. See 60 Fed.

Reg. at 49,296.

Also, in order to avoid the possibility that wastes from processing an alternate feed might

be regulated as a mixed hazardous and radioactive waste, the Alternate Feed Policy provides that

an alternate feed material must not contain any listed hazardous wastes or residues that constitute

hazardous waste from any wastewater treatment process. 60 Fed. Reg. at 49,296-97. This

requirement recognizes that many alternate feed materials are the residues or wastes from other

processing activities that might, unlike conventional ores, introduce listed hazardous wastes into

the tailings and wastes generated from processing the materials.

Similarly, it is implicit in the definition of 1 le.(2) byproduct material, and in the

presumption that an ore is processed primarily for its source material content if it is processed for

the extraction of uranium in a licensed uranium mill, that uranium will be extracted from the ore.

In order to ensure that the presumption under UMTRCA is justified and that the proposed
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alternate feed material will be processed primarily for its source material content, and that the

resulting tailings will be 1 le.(2) byproduct material, it is necessary to determine, prior to finding

that a material may be processed as alternate feed, whether or not it is reasonable to expect that

uranium will be extracted from the proposed alternate feed material.' 2 This requirement

recognizes that, unlike conventional ores, alternate feeds can have wide variations in their

physical characteristics, and therefore it may not be reasonable to expect that uranium will be

extracted from every potential alternate feed. Hence, the co-disposal and certification tests in the

Alternate Feed Policy can assist in determining whether or not it is reasonable to expect that

uranium will be extracted from the proposed alternate feed at the mill."3

If it is reasonable to expect that uranium will be extracted (i.e., that the alternate feed

contains uranium and that the licensee will make a good faith effort to extract uranium from the

alternate feed) then, in evaluating the proposed alternate feed material, it is appropriate for the

licensee and NRC Staff to apply the presumption that the alternate feed material will be

processed primarily for its source material content and the resulting tailings will be 11 e.(2)

byproduct material. If, on the other hand, it is not reasonable to expect that uranium will be

12 It is important to note that this is a "reasonable expectation" test, which must be satisfied prior to finding that a
proposed alternate feed is acceptable for processing. So long as it is reasonable to expect that uranium will be
recovered, regardless of whether or not any uranium ultimately is recovered, the presumption that the alternate feed
material is being processed primarily for its source material content is satisfied. The conclusion that an alternate
feed may be processed is based on the reasonable expectation prior to finding that a proposed alternate feed is
acceptable for processing as alternate feed material and hence the materials are being processed for the primary
purpose of satisfying that expectation. This presumption can be rebutted if the licensee does not make a good faith
effort to recover uranium. interestingly, whether or not recycling of hazardous wastes under RCRA is considered
recycling rather than "sham recycling" similarly is based on the reasonable expectations of the parties or on the
actual results of the recycling. See infr'a at p. 28-29.
13 The Alternate Feed Policy does not expressly use these words. However, given that the fundamental purpose of

the Alternate Feed Policy is to ensure that all tailings resulting from the processing of alternate feed materials are
I le.(2) byproduct material, and given the presumption that a licensed uranium mill that is processing ore for the
extraction of uranium is presumed to be processing the ore primarily for its uranium content, the only determination
that remains to be made in order to conclude that the tailings from processing an alternate feed will qualify as

Footnote continued on next page
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extracted from processing the alternate feed material (and as a result the tailings may not qualify

as 11 e.(2) byproduct material), then the presumption that the alternate feed material will be

processed primarily for its uranium content would not be satisfied, and neither the licensee nor

NRC should permit processing of the alternate feed material. 14

This is what is contemplated as "sham disposal" within the context of the Alternate Feed

Policy, where the Commission states:

For the tailings and wastes from the proposed processing to qualify
as II e.(2) byproduct material, the ore must be processed primarily
for its source-material content. There is concern that wastes that
would have to be disposed of as radioactive or mixed waste would
be proposed for processing at a uranium mill primarily to be able
to dispose of it in the tailings pile as 11 e.(2) byproduct material. In
determining whether the proposed processing is primarily for the
source-material content or for the disposal of waste, either of the
following tests can be used [the policy then describes the co-
disposal test and the certification test]

60 Fed. Reg. at 49,297 (emphasis added). If it is not reasonable to expect that uranium will be

extracted from an alternate feed and in fact uranium is not extracted, the tailings will not qualify

Footnote continued from previous page

I I e.(2) byproduct material is whether or not it is reasonable to expect that uranium will be extracted from the
material.
14 Some examples of proposed alternate feed materials from which it may not be reasonable to expect that uranium

will be extracted include:

(a) Alternate feed materials that may be high in other radionuclides, such as radium or thorium, but that do
not contain uranium. Although the resulting tailings from the processing of such materials may be
essentially similar to the tailings that result from processing conventional ores, the inability to extract
uranium may preclude such an alternate feed material from satisfying the statutory requirements for the
tailings to qualify as 1 l e.(2) byproduct material.

(b)Alternate feed materials that do not contain any uranium that can be separated from various
contaminants or other metals in the feed materials.

(c) Alternate feed materials where there are not adequate considerations (e.g., financial, uranium content, or
any other considerations) that would make it reasonable to expect that the mill operator will make a good
faith effort to extract uranium by processing the material through the mill.
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as 11 e.(2) byproduct material under the AEA and hence would have to be disposed of elsewhere

as radioactive or mixed waste. 15 However, if it is reasonable to expect that uranium will be

extracted from a feed material, in which case the tailings from processing the material will meet

the statutory definition of 1 le.(2) byproduct material, the feed can be processed at the mill and

need not be disposed of in a LLRW or mixed waste disposal facility.

Sham disposal therefore occurs when a mill processes a proposed alternate feed even

though it is not reasonable to expect that uranium can be extracted from such material, and, in

fact, no uranium is extracted. This is because the tailings will not be 11 e.(2) byproduct material

under UMTRCA and therefore should properly have been disposed of in a LLRW or mixed

waste disposal facility. Under such circumstances processing the material through a uranium

mill would be considered a "sham" intended to avoid having to dispose of the material in a

LLRW or mixed disposal facility. Of course, if uranium is actually recovered, the tailings would

be 1 le.(2) byproduct material under UMTRCA and processing the alternate feed would not be

considered "sham disposal," even if at the outset a reasonable person might not have expected

that uranium could actually be extracted. In addition, it would also be "sham disposal" if it was

reasonable to expect that uranium would be extracted from a proposed alternative feed but a

good faith effort was not made to extract the uranium and no uranium was in fact recovered. 16

These are the only situations that could constitute "sham disposal" under the Alternate Feed

15 This would not be the case for I le.(2) byproduct materials or other materials that satisfy the Alternate Feed
Policy's co-disposal test, which provides an independent basis for concluding that an ore is being processed
primarily for its source material content since those materials, by definition, could be disposed of directly in a mill's
tailings impoundment. Thus, for example, I le.(2) byproduct material, which can be disposed of directly into a
licensed mill's tailings impoundment, can be processed as an alternate feed.
16 In these cases of "sham disposal," the presumption that on alternate feed material that is processed for the
extraction of uranium at a licensed uranium mill is being processed prhnarily for the extraction of uranium within
the meaning of the AEA, as amended by UMTRCA, cannot be relied upon, or if relied upon, would be rebutted.
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Policy because they are the only circumstances where the resulting tailings would not constitute

I Ie.(2) byproduct material.

It is interesting to note that the concept of "sham disposal" described above is consistent

with EPA's concept of "sham recycling." EPA has focused considerable attention on "sham

recycling," which the Agency has described as waste treatment or disposal masquerading "under

the guise of' recycling. 63 Fed. Reg. 28,556, 28,586 (May 26, 1998). In the context of mineral

recovery from mineral processing waste streams (which is closely analogous to uranium

recovery from alternate feeds), EPA has identified as "sham recycling" situations where

ostensibly desired minerals are not, in fact, recovered from the waste stream and situations where

there is no reasonable expectation that the desirable minerals be recovered. See 61 Fed. Reg.

2338, 2343 (January 25, 1996). Similarly, in the context of alternate feed material, provided that

a mill processing alternate feed is able to extract uranium or was reasonably expected to extract

uranium, it wold not be sham recycling under EPA's guidance.

Another indication of "sham recycling" in mineral recovery operations, according to

EPA, is where the material being recycled is substantially different, chemically, from the

customarily used raw material, and, in particular, where toxic constituents are present in the

material to be recycled in quantities "significantly in excess" of those normally found in the raw

material. The analogous concern with respect to "sham disposal" in the alternate feed context

would exist if the tailings and other wastes generated from processing an alternate feed material

differed substantially, in terms of chemical or radiological characteristics, from the tailings and

wastes already disposed of in the mill's tailings impoundments. However, as NRC has

suggested, in order for processing of an alternate feed material to conform with the requirements

of 10 C.F.R. Part 40, Appendix A, the wastes and tailings generated from processing such feed
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material must be substantially similar to 11 e.(2) byproduct material in terms of chemical and

radiological characteristics. See 57 Fed. Reg. at 20,529. Thus, so long as a licensee satisfies the

Alternate Feed Policy's requirement to demonstrate that processing an alternate feed will

conform with the requirements of 10 C.F.R. Part 40, Appendix A, this issue is not of concern.

Finally, the term "sham recycling" also implies disposing or recycling of a material in

order to circumvent regulation of the material. 61 Fed. Reg. at 2342. Clearly, this last issue is

not a concern with respect to the processing of alternate feed material at licensed uranium mills,

since the wastes and tailings generated from such processing are subject to the rigorous and

comprehensive regulatory regime established under 10 C.F.R. Part 40 for the disposal and long

term management of uranium mill tailings and related wastes. This regulatory regime requires,

among other things, that tailings impoundments (i) provide protection of public health and safety

without the need for active maintenance (i.e., relying solely on passive controls) for a period of

1,000 years, to the extent practicable, and for no less than 200 years; (ii) achieve levels of

protection against hazardous constituents in groundwater equivalent to those provided by RCRA;

(iii) incorporate a radon barrier to limit radon emissions to no more than 20 pCi/m2 /s; and (iv)

clean-up any soils on or off of the mill site contaminated by radionuclides (primarily from

windblown tailings) to meet the so-called 5/15 pCi/g radium in soil standard that allows

unrestricted use of such property. 10 C.F.R. Part 40, Appendix A. The regulatory regime also

requires that either DOE or the State take title to and custody of the tailings impoundment

following site closure, pursuant to a perpetual NRC license, to provide for long term monitoring

and surveillance. Id.
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C. The Primary Purpose Requirement In The Alternate Feed Policy

As indicated previously, the Alternate Feed Policy provides that in order to process an

alternate feed material, a licensee must demonstrate that the feed will be processed primarily for

its source material content. We have just discussed what this "primary purpose" requirement is

intended to mean and how it will be satisfied if it can be established that it is reasonable to

expect that uranium will be extracted from a particular proposed alternate feed. The Alternate

Feed Policy sets out two tests to be used in determining whether a proposed alternate feed

material will be processed primarily for its source material content (i.e., whether it is reasonable

to expect that uranium will be extracted from a material). These two tests are: (i) the

certification test, and (ii) the co-disposal test.

Under the certification test, the licensee must certify that the feed material is to be

processed primarily for its source material content and for no other primaty purpose. The

licensee must justify its certification with "reasonable" documentation, which can be based on

"financial considerations, the high uranium content of the feed material, or other grounds."

60 Fed. Reg. at 49,297. The co-disposal test evaluates whether the alternate feed material could

be disposed of directly into the mill tailings impoundment, consistent with NRC's policy on the

disposal of non-Il .e(2) byproduct material.' 7 The rationale underlying the co-disposal test is

straightforward: if an alternate feed material can be disposed of directly into a licensed mill

tailings impoundment without having to be processed through the mill first it can be presumed

that the mill operator is processing the alternate feed primarily for its source material content.

17 Final Revised Guidance on Disposal of Non-Atomic Energy Act of 1954, Section I le. (2) Byproduct Material in
Tailings Impoundments, 60 Fed. Reg. 49,296 (Sept. 22, 1995) (hereinafter referred to as the "Non-I le.(2) Disposal
Policy")
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Id. Importantly, the primary purpose requirement will be satisfied if either the co-disposal or the

certification test is met. It is not necessary to satisfy both tests.' 8

The Alternate Feed Policy specifically states that the determination of whether an

alternate feed material is to be processed primarily for its source material content, using either

the certification test or the co-disposal test, must be made on a case-specific basis. Id.

1. The Certification Test

If a licensee certifies that it will be processing an alternate feed primarily for its source

material content and for no other primary purpose, 19 that certification must be justified with

reasonable documentation. Under the Alternate Feed Policy, this justification can be based on

(a) financial considerations, (b) the high uranium content of the feed material, (c) or other

grounds. As discussed above, this test is intended to demonstrate whether or not there is a

reasonable expectation that uranium will be extracted from the proposed alternate feed material

(i.e., whether it is appropriate to apply the presumption under UMTRCA that ore processed in a

licensed uranium mill is processed primarily for its source material content). If it is reasonable

to expect that uranium will be extracted from the proposed alternate feed material at a licensed

mill based on any one of the grounds described above, then the proposed alternate feed material

will be presumed under UMTRCA to be processed primarily for its uranium content and the

resulting tailings and wastes will be I Ie.(2) byproduct material.

18 Notably, in its Technical Evaluation Report ("TER") and approval of the Ashland 2 Amendment, NRC staff
concluded that IUSA in fact satisfied both tests.
19 The inclusion of the phrase "and no other primary purpose" in the Alternate Feed Policy indicates that a licensed

mill may legitimately have one or more secondary purposes in processing an ore (e.g., to recover other metals such
as vanadium or tantalum, or to provide a recycling services for a fee), in addition to its primary purpose of
recovering uranium.
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a. Financial Considerations

Although the Alternate Feed Policy provides that a licensee's certification can be justified

on the basis of "financial considerations," the Policy does not specify or limit the meaning of that

term nor is it a mandatory component of a licensee's justification for certification. Neither, does

the Alternate Feed Policy certainly state anywhere that the term "financial considerations"

means, let alone is limited to, a comparison of the profitability of processing the alternate feed

material for uranium compared to the magnitude of a toll milling or recycling fee. Instead, for

the reasons discussed earlier, at pages 24-25, financial considerations as used in the Alternate

Feed Policy's certification test should be interpreted to mean any financial consideration that

supports the conclusion that it is reasonable to expect that uranium will be extracted from the

feed material. Some examples of financial considerations that lead to this conclusion include the

following:

(1) The Expected Incremental Cost of Processing the
Material for Uranium is Less than the Expected
Incremental Benefit of Producing Uranium from the
Materials

If the expected incremental cost of processing the alternate feed material is less than the

expected incremental benefit from producing uranium from the material, it is reasonable to

expect that uranium will be recovered from the material. In this context several points must be

considered. First, when looking at "financial considerations" it is appropriate to consider the total

economic impact on the licensee. There may be indirect cost savings associated with processing

alternate feed material, in the form of mill scheduling efficiencies and the like that create benefits

that can effectively be deducted from other costs of production. For example, if the mill were on

standby during the period that the materials were to be processed, the incremental cost of

processing the materials would not include the cost of certain categories of labor, utilities and
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overhead that would have been incurred anyway. If keeping the mill operating on a more regular

basis reduces employee training and retention costs (both in terms of time and effort and in terms

of operating inefficiencies to be expected during training) these types of benefits can be factored

against other costs of production in determining the true incremental costs of production. IN

addition, IUSA's Mill due to its size, historically has run conventional ores in campaigns

between which ore is stockpiled. To the extent that alternate feed materials reduce the standby

time between campaigns, operating efficiencies are increased and the benefit of these operating

efficiencies must be factored into the calculation of incremental benefit. Similarly, if running

alternate feeds reduces the time between conventional or mill runs the licensee can better assess

and adjust to commodity price fluctuations.

Similarly, there may be factors that increase the value of production. For example, there

may be commercial benefits to the production of U.S. origin uranium at a given time, such as

delivery into long term matched sales contracts at prices significantly higher than current or

expected spot prices or to allow production against expected royalties.

There can also be a net benefit to processing even low-grade uranium if it is easy and cost

effective to process a feed for uranium. Some alternate feeds have proven very easy to process

for uranium requiring little processing effort and cost. And finally, a toll milling, recycling, or

disposal fee can add to the net incremental benefit of processing an alternate feed.

In short, if the licensee determines that it is better off by processing the alternate feed

material for uranium than it is by not processing it, then it is reasonable to expect that uranium

will be extracted from the alternate feed material, in which case the presumption in the AEA, that
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the alternate feed material is being processed at the mill primarily for its uranium content, will be

applied.

(2) Other Valuable Metals That Can be Extracted as
Co-products

Often uranium is found in nature with other minerals such as vanadium, tantalum,

niobium, scandium, and zirconium. Depending on the type of processing that originally

generated the alternate feed material, the alternate feed may contain recoverable quantities of

these other metals in addition to uranium. IUSA's Mill has a secondary, side-stream recovery

circuit, originally designed to extract vanadium from the uranium/vanadium ores found in the

Colorado Plateau regions of Utah and Colorado, that makes it possible for the Mill to extract

other metals in addition to uranium from alternate feeds. If a licensee can process for other

metals and there is little incremental cost of also processing for uranium, it is reasonable to

expect that uranium will be extracted as well. Again, this is true regardless of any toll milling, or

recycling fee that may be paid to the mill operator. Also, depending on relative commodity

prices, the net value of the other metals may exceed the net value of the uranium, but this does

not make it unreasonable that uranium will not be extracted.

(3) Contractual Obligations to Process

The licensee may commit contractually with the generator of the alternate feed material

to process the material for the extraction of uranium, either to separate the unwanted uranium

from the metal or mineral that the generator wants returned after processing or to ensure that the

licensee satisfies the statutory presumption, thereby eventually extinguishing the generator's

34



potential long term liability for final disposition of the waste, since it becomes 11 e.(2) byproduct

material subject to 10 C.F.R. Part 40.

In addition, the licensee could have contractually committed to rebate a certain portion of

the regulatory fee based on the uranium contact of the material.

(4) Receipt of a Recycling Fee

In general in the United States, recycling a waste stream to extract valuable resources is

considered to be desirable and worthwhile; consequently, people are prepared to pay for

recycling services. One commentator on the Alternate Feed Policy noted:

In many cases, it is necessary to charge a fee to the customer to
make a recycling system economically viable; and yet, nobody
claims that these systems are "sham recycling" because the waste
"generator" is compelled to pay to support the recycling process.
For example ... used oil and used tires are almost never purchased
from the customer by recyclers; rather, the consumer pays to get
rid of them. Yet bottles, used oil and used tires that are
accumulated and are actually reprocessed and reused are clearly
being "recycled" despite the fact that the money is going in the
"wrong direction." ... . In fact, none of these programs involve
sham recycling. They involve real, bonafide recycling because
used materials are really being processed and valuable
components are really being recovered and reused...
Reclamation of source material wastes in uranium mills will serve
these same beneficial purposes.20

20 Letter from Anthony T. Campitelli, Cabot Performance Materials to Chief, Rules and Directives Review Branch,

U.S. Nuclear Regulatory Commission 7 (June 11, 1992) (Attached as Exhibit 5). In fact, virtually all forms of
recycling - including perhaps processing of such source material wastes as alternate feed - require some type of
subsidy or fee, because none of it is very profitable. In his article published in the New York Times under the title,
"Recycling Is Garbage," John Tierney pointed out that for every ton of glass, plastic and metal that the City of New
York recycles, it spends $200 more than it would spend to bury the material in a landfill. John Tierney, Recycling Is
Garbage, N.Y. Times, June 30, 1996 (Attached as Exhibit 6). Simply put, "recycling costs money."
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A commitment to process an alternate feed material for the extraction of uranium, together with

the payment of a recycling fee to the licensee is sufficient evidence that it is reasonable to expect

that the material will be extracted at the mill.

These are some illustrative examples of the types of financial considerations that are

relevant in determining whether it is reasonable to expect that uranium will be extracted from an

alternate feed material. Any one of these factors would be sufficient to justify a licensee's

certification, although no single one is required in order to justify the certification.

b. High Uranium Content of the Feed Material

The second factor identified in the Alternate Feed Policy as potentially justifying a

licensee's certification is the high uranium content of an alternate feed. 60 Fed. Reg. at 49,297.

Significantly, the Alternate Feed Policy speaks in terms of justifying a certification on the basis

of high uranium content, not high uranium concentration. The word content can mean content

per ton (i.e., concentration), or the total quantity contained in the entire volume of feed material

to be processed.

If an alternate feed material contains a high enough concentration of uranium, it is

reasonable to assume that uranium will be extracted from the feed material, and there is no need

to inquire further. There are also circumstances, however, where it is reasonable to expect that

uranium will be extracted from a large quantity of relatively low concentration alternate feed

material so long as the total quantity of uranium in the feed material is "high." This may be

particularly so where the composition of the feed material is relatively well-understood and
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where it would normally be expected that reprocessing would yield uranium, such as with

11 e.(2) byproduct material.

The Alternate Feed Policy does not specify what is to be considered a high uranium

concentration, so the licensee and NRC have wide discretion in interpreting what constitutes

"high" uranium content. See Bernstein v. Sullivan, 914 F.2d 1395, 1400 (10 th Cir. 1990).

However, for the reasons discussed previously, the concentration should be high enough so that

21it is reasonable to expect that uranium will be extracted from the feed material.

c. Other Grounds

In its response to comments on the proposed Alternate Feed Policy, the Commission Staff

stated that:

The licensee justification can be based on financial considerations,
on the high uranium content of the ore, or on any other grounds
that the licensee determines will justify that the proposed
processing is primarily for the uranium content of the material and
is not sham disposal.

SECY 95-211, Attachment 3 at 17 (emphasis added) (see Exhibit 4). In other words, the

certification can be justified on any grounds that the licensee determines will lead to the

reasonable expectation that uranium will be extracted from the feed material in a licensed

uranium mill, thereby ensuring that the resulting tailings are I1 e.(2) byproduct material.

Examples of such other grounds may include the following:

21 It would seem that if an alternate feed had a uranium concentration at least as high as the average grade of

uranium in conventional ores processed at the mill, it would be reasonable to expect that uranium will be extracted
from the material - particularly since there typically are no mining or transportation costs associated with milling
alternate feeds.
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* Contractual obligations with a generator of the alternate feed material to process the

material for the extraction of uranium;

" A pressing national or local need, which might strongly encourage a mill operator to

recover uranium from whatever source possible;

* The public policy considerations underlying recycling. Such recycling service

provides low cost environmental clean-up or consolidation of waste to as few sites as

possible. Recycling is a favored national environmental policy; furthering that

national policy is another ground upon which a licensee's certification that it is

processing a proposed alternate feed primarily for its source material content may be

justified;

" Processing alternate feeds may be beneficial to the overall operation of the Mill

process, and in fact enhance the value of other feed streams. For example, test work

has shown that combining alternate feed materials containing calcium fluoride with

conventional uranium/vanadium ores results in small increases in the leach recovery

rates. The alternate feed material provides the fluoride component and the contained

uranium. Also, materials with lower radionuclide content (including uranium) can

have beneficial impacts in tailings impoundments. Properly managed, the tailings

solids with lower levels of radioactive elements can act as a shield for the higher

levels of radiation present in wastes from processing higher grade ores. This

shielding also assists in lowering radon emanation from the tailings (the primary

public health concern associated with uranium mill tailings) and puts less of a
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performance burden on the final radon barrier, essentially increasing the factor of

safety in the design of the barrier; and

The licensee's past experience in processing similar types of alternate feed materials.

Indeed, when determining whether any justification provided to the NRC is sufficient

to support a certification, it is appropriate for the NRC to take into consideration the

past experience the mill has had in processing alternate feeds, and the level of trust

the NRC has in the licensee's and in the licensee's ability to successfully process

alternate feeds for the extraction of uranium.

d. Conclusions Regarding the Certification Test

In summary, the purpose of the certification test is to provide evidence to NRC to allow

the Commission to conclude that it is reasonable to expect that uranium will be extracted from a

proposed alternate feed material. We have provided above some examples of factors that might

support such a conclusion. No single factor is required; any grounds that support that conclusion

are sufficient to justify the licensees certification.

2. The Co-Disposal Test

The co-disposal test provides an alternative method for demonstrating that an ore is being

processed primarily for its source material content (i.e., that it is reasonable to expect that

uranium will be extracted from the alternate feed at a licensed uranium mill). Under the co-

disposal test, an alternate feed material will be presumed to be processed primarily for its source

material content if the feed material would be approved for disposal in a licensed mill tailings

impoundment consistent with NRC's Non-1 le.(2) Disposal Policy. 60 Fed. Reg. at 49,297. The
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rationale underlying this position is straightforward: if an alternate feed material can be disposed

of for a fee, directly into a licensed mill tailings impoundment without having to be processed

through the mill first, it can be presumed that the licensee milling this material must be

processing it primarily for its source material content. As NRC has explained:

The clearest way to show, beyond any doubt, that proposed feed
material would be processed primarily for its source material
content, is to show that it would be allowed to be disposed of in the
tailings impoundment in any case. Such a demonstration would
dispel any accusation of "sham disposal."

SECY 95-211, Enclosure 3 at 17 (see Exhibit 4).

IV. UTAH'S ARGUMENTS ARE WITHOUT MERIT

As demonstrated below, IUSA's processing of the Ashland 2 material satisfies all of the

criteria set out in the Alternate Feed Policy, including, most importantly, the requirement that the

alternate feed be processed primarily for its source material content. NRC Staff's decision to

approve Amendment 6 to IUSA's license was based on a reasonable and proper application of

the Alternate Feed Policy and was adequately supported by the administrative record.

Accordingly, the Staff's decision to approve Amendment 6 should be affirmed.

A. The State Of Utah Has Fundamentally Misconstrued The Meaning Of
"Processed Primarily For Its Source Material Content" As Used In NRC's Alternate
Feed Policy

1. Summary of Utah's Argument

Utah asserts that IUSA is not processing the Ashland 2 material primarily for its source

material content. Utah Brief at 3, 5, 9. The State makes two arguments to support this core

assertion. First, the State argues that IUSA is processing the Ashland 2 material primarily for the
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purpose of collecting a handling and disposal fee. Id. At 3, 9. It makes this assertion based on

calculations it has performed that purport to show that the revenue IUSA will generate from the

handling and disposal fees it receives in connection with the Ashland 2 material will be

substantially greater than the potential revenue IUSA will receive from the uranium it recovers.

The State argues that this disparity - the fact that the value of the uranium recovered from the

Ashland 2 material may not be as great as the value of the fees IUSA collects - requires the

conclusion that IUSA is not processing the Ashland 2 material primarily for its source material

content but instead is processing the material primarily for handling and disposal fees. Id. at 7-8.

In other words, according to the State, because the recovered uranium, in and of itself, is not the

most profitable aspect of IUSA's processing of the Ashland 2 material, IUSA is not processing

that material primarily for its uranium content.

The State's second argument is a conclusory one. According to the State, IUSA cannot

justify its certification that it is processing the Ashland 2 material primarily for its uranium

content based on "high uranium content," because the average concentration of uranium in the

Ashland 2 material is "low." Utah Brief at 10- 12.

As discussed below, the State's arguments regarding the uranium content and relative

profitability of the Ashland 2 material are wrong and in any event, are irrelevant in determining

whether IUSA is processing the Ashland 2 material primarily for its source material content.

2. Neither Congress Nor NRC Intended That An Economic Or Profitability
Test Be Imposed to Determine Whether A Material Is Processed Primarily
For Its Source Material Content

As demonstrated above in Section II.B, UMTRCA's legislative history reveals that

Congress did not intend to require an economic or profitability showing in order to demonstrate
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that an ore is being processed primarily for its source material content. There certainly is no

suggestion in the legislative history that the extracted source material must be the most profitable

aspect of the milling of an ore in order for the ore to be processed primarily for its source

material content. Instead, as discussed in Sections II.C and II.D above, Congress used the word

"primarily" to distinguish between ores processed in licensed uranium mills that are part of the

nuclear fuel cycle and ores processed in secondary or side-stream operations at facilities that are

not nuclear fuel cycle facilities. 22

Given its aim of sweeping a broad range of materials into the definition of I1 e.(2)

byproduct material (to ensure that all wastes and tailings from licensed uranium recovery

operations would be covered by UMTRCA's comprehensive regulatory scheme for 1 I e.(2)

byproduct material), it is difficult to imagine that Congress or NRC would have intended to link

the determination of whether a material qualifies as 1 le.(2) byproduct material (i.e., whether a

feed material is processed primarily for its source material content) to something so ephemeral as

the relative profitability of the uranium produced from the processed feed material. For example,

depending on normal market fluctuations, on any given day uranium might be the most

profitable mineral to be extracted from a feed material - whether conventional ore or alternate

feed -- while on the next day a different mineral present in the feed material (e.g., vanadium,

tantalum, etc.) might be more profitable than uranium. If Congress intended to link the

determination of whether an ore is being processed primarily for its uranium content solely to the

22 Similarly, there is no suggestion in the Alternate Feed Policy that NRC intended the term primarily to mean "most

profitable" when it provided that an alternate feed must be processed primarily for its source material content.
Indeed, a careful reading of the Alternate Feed Policy suggests just the opposite conclusion: a material may be found
to be processed primarily for its source material content regardless of the profitability of the source material that
may be recovered, financial considerations are only one of several different grounds for justifying a licensee's
certification under the Alternate Feed Policy. The co-disposal test does not involve any profitability considerations
whatsoever.
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relative profitability of extracting the uranium, mills would be put in the untenable position of

producing wastes which are regulated by NRC as 11 e.(2) byproduct material on one day and on

the following day producing wastes, from the same ore, which are regulated under a different

regulatory regime (e.g., RCRA), solely because fluctuations in the market price of uranium (and

corresponding shifts in the relative profitability of uranium as compared to other mineral values

in the ore) might cause the ore to be deemed to be processed "primarily" for uranium on one day

and "primarily" for a different mineral on the following day.

Similarly, adopting a profitability test such as Utah urges would ignore years of

established NRC precedent. Historically, licensed uranium mills processing conventional ores

have recovered other minerals in addition to uranium as part of secondary or side-stream

operations. Vanadium is a mineral that is typically recovered in such side-stream processes,

particularly when processing uranium ores from the Colorado Plateau. Often in the past, when

ores containing vanadium and uranium have been processed at the Mill, the value of the

vanadium contained in the ore (and the relative profitability of extracting the vanadium) has

exceeded the value of uranium recovered from the ore. However, neither NRC nor the State has

ever suggested that uranium ore processed under such circumstances is not being processed

primarily for its source material content, nor has NRC ever asserted that the tailings from such

processing do not qualify as I1 e.(2) byproduct material. Indeed, as discussed previously, the

D.C. Circuit has indicated that ores that are processed first to recover rare earths and later to

recover uranium or thorium may still be deemed to be processed "primarily" for their source

material content. See Kerr McGee, 903 F.2d at 7-8.

Given Congress' desire to create in UMTRCA a comprehensive, uniform, national

program for the long-term regulation and control of 11 e.(2) byproduct material (and given its
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intent to include within the definition of I1 e.(2) byproduct material the broad range of materials

generated as wastes from licensed uranium recovery operations), it is inconceivable that

Congress could have intended that a material's status as I1 e.(2) byproduct material (or as an ore

that yields 1 le.(2) byproduct material) would be so uncertain as to shift from one day to the next

based upon the market value of uranium.

Furthermore, tying the concept of I1 e.(2) byproduct material to a profitability test such as

that urged by the State leads to the absurd result that the determination of whether or not a

licensee's process wastes will be regulated as 1 1 e.(2) byproduct material could be based upon

the licensee's ability to negotiate favorable commercial terms with the generator of the alternate

feed material. For example, IUSA's predecessor accepted alternate feed materials for processing

at the Mill in the past without requiring fees of the magnitude associated with the Ashland 2

material. Under the profitability test urged by the State, the processing of this alternate feed

material in the past would have resulted in the creation of 1 le.(2) byproduct material (i.e., IUSA,

or its predecessor, would have been deemed to be processing the alternate feed material

primarily for its source material content) simply because IUSA, or its predecessor, was unable

to, or chose not to, negotiate handling and recycling fees as favorable as those IUSA negotiated

for the Ashland 2 material. It seems unlikely that Congress would have intended to have a

material's status as 1 le.(2) byproduct material hinge on the ability of a licensee to negotiate

favorable commercial contractual terms, yet this could be one result of the profitability test urged

by the State. 23

23 For example, in 1997 the Mill's license was amended to allow the processing of another DOE material, known as

the "Cotter Concentrate," as an alternate feed at the Mill. The Cotter Concentrate had been stored as a strategic
material in inventory at the Nevada test site. Originally, it had been anticipated that the material would undergo

Footnote continued on next page
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Utah's assertion that the value of the uranium must be the most profitable aspect of

processing conventional ores or alternate feeds, has no basis in the statute, the Alternate Feed

Policy, in case law or in NRC practice.

3. The State of Utah Misconstrues The Meaning of the "High Uranium

Content" Justification

Utah's second argument, that Ashland 2 material contains a "low" uranium content and

as such fails another possible justification under the Alternate Feed Policy, is similarly without

merit.

Based on its review of the history of the Ashland 2 site, the State of Utah concludes that

"the Ashland 2 Material probably contains very little recoverable uranium" (Utah Brief p. 10).

Nevertheless, the State of Utah estimates that the average grade of uranium in the Ashland 2

Materials ranges between 0.008% and 0.058%, yielding a total of approximately 8,000 to 70,000

pounds of yellow cake (Herbert testimony at p. 6-8).

Footnote continued from previous page

further processing for uranium extraction, to support the nation's nuclear weapons program. However, suspension
of large-scale weapons production eliminated the need for this material. This led DOE to contract with IUSA to
process the Cotter Concentrate to extract its uranium content, and to dispose of the tailings and related processing
wastes in the Mill's existing tailings impoundment. Significantly, the State of Utah did not object to IUSA's
processing of this alternate feed material, and ultimately, IUSA was able to recover approximately 60,000 pounds of
uranium from the Cotter Concentrate.

DOE has estimated that it saved approximately $3 million in disposal costs by recycling the Cotter Concentrate at
IUSA's Mill. O'Laughlin et al., Saving Time, Expense, and a Valuable Resource by Recovering Uranium From
Surplus DOE Strategic Material at a Conventional Uranium Mill, reprinted in Proceedings of WM'98, Tucson,
Arizona. This suggests that IUSA could have assessed DOE fees on the order of close to $3 million, had it chosen
to do so. Under Utah's theory, had IUSA in fact charged such a fee, the whole nature of ]USA's processing of the
Cotter Concentrate would have been altered, as would the legal status of the tailings and related wastes generated
from such processing. Specifically, IUSA would no longer be presumed to be processing the Cotter Concentrate
primarily for its source material content and the tailings and wastes generated from processing the material would no
longer be considered I I e.(2) byproduct material - even though IUSA would be processing exactly the same material.
This result makes no sense.
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The State of Utah misunderstands two points. First, as mentioned above, the Alternate

Feed Policy does not define what is meant by "high" uranium content, so licensee and NRC have

wide discretion in interpreting what constitutes "high" uranium content. As will be discussed in

Section IV.B. below, the Ashland 2 Materials should be considered to have "high" uranium

content within the meaning of the Alternate Feed Policy. In coming to its conclusion that the

Ashland 2 Materials probably contain very little recoverable uranium, the State does not set out a

standard for comparison, in order to reach that conclusion. Certainly 8,000 to 70,000 pounds of

uranium is a significant amount of uranium. If the State of Utah means that "high" uranium

content requires that the value of the uranium must be the most economic aspect of the

processing, then the State is confusing the "high" uranium content justification with its

interpretation of the "financial considerations" justification.

Second, the State appears to ignore the fact that even if one could argue that the uranium

concentration is not "high," the total uranium content can still be considered to be "high."

4. Utah Is Incorrect In Suggesting That IUSA's Processing Of The

Ashland 2 Material Might Implicate "Sham Disposal" Issues

Utah correctly points out that NRC, in the Alternate Feed Policy, states that potential

problems of "sham disposal" are eliminated if a licensee seeking to process an alternate feed

demonstrates that it will be processing the feed primarily for its source material content. Utah

Brief at 4. To the extent that Utah's discussion of "sham disposal" is intended to suggest that

IUSA's processing of the Ashland 2 material raises sham disposal concerns, that suggestion is

baseless.
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First, as IUSA has demonstrated, the mere fact that the value of the uranium recovered

from the Ashland 2 material may not be as great as other values associated with IUSA's

processing of the material does not preclude a determination that IUSA's processing of the

material is primarily for its source material content. Neither does the fact that the Ashland 2

material may not contain high concentrations of uranium. This is because neither Congress nor

NRC intended to impose a profitability test or a minimum uranium concentration requirement in

determining whether a material is being processed primarily for its source material content.

Indeed, NRC has expressly indicated that a finding of "sham disposal" cannot be based solely on

the economics or relative profitability of uranium recovered from an alternate feed material. In

its response to comments on the proposed Alternate Feed Policy, the Commission Staff stated

that:

We agree that a licensee certification may not be sufficient to
prevent sham disposal, but also agree that the economic aspects
may not be able to differentiate between legitimate uranium
processing and sham disposal. We therefore have expanded the
test to require both a licensee certification and justification. The
licensee justification can be based on financial considerations, on
the high uranium content of the ore, or on any other grounds that
the licensee determines will justify that the proposed processing is
primarily for the uranium content of the material and is not sham
disposal.

SECY 95-211, Attachment 3 at 17 (emphasis added) (see Exhibit 4).

This approach is similar to that recently adopted by EPA when addressing "sham

recycling" concerns in the context of mineral processing wastes. Specifically, the Agency

declined to adopt an economic test or a minimum concentration requirement for determining

whether such wastes are being processed to recover their mineral content or for sham recycling

purposes. According to the Agency:
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The main issue in this rulemaking was whether the Agency should
develop quantified criteria for use in assessing the legitimacy of
reclamation activities within the mineral processing industry. The
Agency proposed quantitative criteria including the potential use of
an ore grade cut off, normal operating range, efficiency standard,
and an economic test.

Industry commenters also rejected the proposed use of an
economic test because recycling need not be profitable to be
legitimate. They specifically pointed out the cases where recycling
was economical only relative to disposal, and yet, the company
was legitimately reusing the recycled materials.

For these reasons the Agency has declined to adopt any of the
proposed quantitative tests.

63 Fed. Reg. at 28,587.

As discussed in Section III.B. above, "sham disposal" within the meaning of UMTRCA

and the Alternate Feed Policy, is intended to mean situations where it is not reasonable to expect

that uranium will be recovered from an alternate feed material and in fact no uranium is

recovered, or where it may be reasonable to expect that uranium will be recovered from an

alternate feed material, a good faith effort is not made to recover the uranium and no uranium is

recovered. In these cases, the presumption that an alternate feed material that is processed for

the extraction of uranium at a licensed uranium mill is being processed primarily for the

recovery of uranium within the meaning of the AEA, as amended by UMTRCA, cannot be relied

upon or if relied upon, would be rebutted.

However, even the State's calculations indicate that IUSA is likely to recover between

roughly 8,000 to 70,000 pounds of uranium from the Ashland 2 material. Herbert Testimony at

7-8. Therefore, it is difficult to conclude that it is not reasonable to expect that uranium will be

extracted from the Ashland 2 material.
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Moreover, using RCRA's definitions of "sham recycling" as a comparison, the

processing of the Ashland 2 materials bears none of the indicia of "sham recycling" under

RCRA, described previously in Section III.B. above. First, it is reasonable to expect that

uranium will be recovered from the Ashland 2 material. Secondly, the tailings and wastes

generated from processing the Ashland 2 material are substantially similar to the tailings already

disposed of in the Mill's tailings impoundments and NRC Staff has determined that IUSA's

processing of the Ashland 2 material will conform with the requirement of 10 C.F.R. Part 40,

Appendix A. Finally, the tailings and wastes generated from IUSA's processing of the

Ashland 2 material will not escape regulation by virtue of being processed at the Mill, as they

will be subject to the same comprehensive regime for regulating the disposal and long term

management of uranium mill tailings and related wastes, under 10 C.F.R. Part 40, that already

applies to the tailings and wastes disposed of at the mill from processing conventional ores.

B. IUSA Has Provided NRC With Documentation Sufficient To Demonstrate That
IUSA Is Processing The Ashland 2 Material Primarily For Its Source Material
Content.

IUSA has provided NRC with documentation sufficient to demonstrate that IUSA is

processing the Ashland 2 Material primarily for its source material content. In fact, IUSA has

satisfied both the certification and co-disposal tests.

1. IUSA Has Satisfied The Alternate Feed Policy's Certification Test

Utah argues that IUSA cannot justify its certification that it is processing the Ashland 2

material primarily for its source material content because the handling and disposal fees IUSA

expects to receive from processing the Ashland 2 material will exceed the economic value of the
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uranium IUSA will recover and the alternate feed's uranium content is "low." Utah Brief at 7-10.

Neither of the State's arguments has merit.

a. IUSA Has Provided NRC Staff With Sufficient Evidence To
Justify Its Certification On Financial Grounds

In its brief, Utah offers several calculations that it uses to compare the revenue IUSA

could receive from handling and disposal fees imposed on the Ashland 2 material versus the

revenue IUSA might generate from the uranium recovered from the alternate feed material.

Utah Brief at 7-8. Utah uses these calculations, which are based on a number of assumptions

regarding the composition and physical characteristics of the Ashland 2 material and the nature

of the world market for uranium, to demonstrate that IUSA will receive substantially more

revenue from handling and disposal fees than it will receive from the sale of uranium extracted

from the Ashland 2 material (on the order of $4 million versus approximately $70,000 to

$600,000). Id. The State argues that this apparent disparity indicates that IUSA cannot use

"financial considerations" to justify its certification that it is processing the Ashland 2 material

primarily for its source material content.

The State assumes, without any basis, that when the Alternate Feed Policy speaks of

justifying a certification on the basis of financial considerations, those considerations must be

limited to the value or profitability of the uranium recovered from the alternate feed relative to

the magnitude of any recycling or processing fees. In fact, as discussed in Section III.C. l.a.

above, the Alternate Feed Policy does not limit in any way the specific types of "financial

considerations" that might justify a licensee's certification. Certainly, the Policy does not

require that the licensee demonstrate that the market value of the recovered source material

outweighs any other economic benefit that might flow from processing the alternate feed.
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In its license amendment application, IUSA provided NRC with considerable evidence to

support the conclusion that IUSA will receive a substantial economic benefit from processing

the Ashland 2 material to recover the material's uranium content. Even the State acknowledges

that the value of the uranium recovered from the Ashland 2 material, on its own, may total more

than $600,000. These anticipated revenues plus the additional economic advantages addressed in

IUSA's application for Amendment 6 represent a substantial economic benefit to IUSA

associated with its processing of the Ashland 2 material to recover uranium. In addition, IUSA

committed contractually to process the Ashland 2 materials at the Mill for the recycling of

uranium in consideration of receiving a recycling fee. Furthermore, IUSA has agreed to rebate a

portion of the recycling fee to USACE based on uranium content of the Ashland 2 material.

These factors alone provides a sufficient basis to conclude that it is reasonable to expect that

uranium will be extracted from the Ashland 2 material.

Thus, it was reasonable for NRC to conclude that there was a reasonable expectation that

uranium would be recovered from the Ashland 2 material and, therefore, that the Ashland 2

material would be processed primarily for its source material content. The State of Utah may

disagree with this conclusion; however, since the Alternate Feed Policy does not prescribe any

specific showings that must be made or standards that must be applied in order to justify a

certification based on financial considerations, NRC should have wide discretion in deciding

what constitutes reasonable documentation to justify such a certification. See Bernstein v.

Sullivan, 914 F.2d 1395, 1400 (10t Cir. 1990). Thus, any reasonable interpretation by the

Commission should be upheld. See, e.g., Udall v. Tallman, 380 U.S. 1 at 24 (1965).
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b. IUSA 's Certification May Also Be Justified On The Basis Of
High Uranium Content

Utah also argues that IUSA failed to justify its certification under the Alternate Feed

Policy on the basis of the Ashland 2 material's uranium content. Utah Brief at 10-12. Since

IUSA's certification was adequately justified on the basis of financial considerations, as just

discussed, no further justification is required in order to satisfy the Alternate Feed Policy's

certification test. However, the uranium content of the Ashland 2 material provides a second,

independent basis for justifying IUSA's certification.

In written testimony submitted with its brief, the State provides a range of uranium

concentrations that it estimates are likely to be found in the Ashland 2 material. The State's low-

end estimate puts the uranium concentration of the Ashland 2 material at 0.008 percent by

weight; the high-end estimate puts the uranium concentration at 0.058 percent by weight.

Herbert Testimony at 6-7. The State concludes from this that "the Ashland 2 material probably

contains very little recoverable uranium" and, therefore, IUSA's certification cannot be justified

on the basis of the uranium content of the alternate feed. Utah Brief at 12.

IUSA believes that the State's characterization of the uranium concentration in the

Ashland 2 material is misleading. As explained in IUSA's application for Amendment 6 and in

responses to NRC comments on the application, IUSA has estimated an average uranium

concentration in excess of 0.05 percent based upon data provided by the USACE. However, the

real flaw in Utah's argument lies not with the State's estimates of uranium concentration but

with the premise underlying the State's argument, which is that the uranium content of the

Ashland 2 material is "low."
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There are three flaws with Utah's argument. First, "high" uranium content is an

inherently relative concept, that will vary depending on whether one looks at uranium content

from the perspective of current market conditions (e.g., the uranium content of an alternate feed

as compared to conventional ores available on the domestic or international market), historical

values (e.g., the uranium content in an alternate feed compared to the highest average content in

conventional ores over the past 40 years), or anticipated trends (e.g., the uranium content in an

alternate feed as compared to the expected content in conventional ores over the next 20 years).

Generally speaking, the vast majority of conventional ore mined and processed in the United

States would not be classified as "high" grade in relation to ores available in other parts of the

world. Moreover, some estimates suggest that uranium concentrations as low as 17.6 parts per

million (i.e., 0.00176%) could lead to exposures of 25 mremry which would satisfy NRC's new

dose criteria for "unrestricted" use, and would require disposal or other types of remediation in

certain cases. The estimated average grade of the Ashland 2 material of 0.05% is approximately

28 times as high as levels estimated to satisfy the 25 mrem clean-up standard. By comparison, to

that standard is high.

Second, because the Alternate Feed Policy does not specify what constitutes "high"

uranium content, and does not provide any standards to be applied in evaluating whether a feed

material's uranium content is "high," NRC has discretion in determining what constitutes "high"

uranium content sufficient to justify a licensee's certification. See, Bernstein 914 F.2d at 1400.

Any reasonable interpretation by the Commission should be upheld. See, e.g., Udall v. Tallman,

380 U.S. 1 at 24 (1965). Compared to 0.00176%, .05% is "high." It is clearly "high" enough to

expect that uranium can be extracted from it. In fact, the Mill is currently purchasing

53



conventional ores for the extraction of uranium and uranium that contain average grades of

uranium of between 0.05 and 0.07%.

Finally, as discussed previously in Section III.C. 1 .b, the Alternate Feed Policy speaks in

terms of justifying a certification on the basis of high uranium content, not high uranium

concentration This distinction is significant. In its license amendment application, IUSA

provided NRC with sufficient evidence to support the conclusion that the Ashland 2 material

being processed by IUSA will yield a substantial quantity of uranium, even assuming arguendo

that the average concentration of uranium in the Ashland 2 material might not be characterized

as "high." Indeed, the State of Utah itself estimates that somewhere between roughly 8,000 to

70,000 pounds of uranium will be recovered from the Ashland 2 material being processed by

IUSA. (Herbert Testimony at 7-8.) Thus, even based on the State's analysis, it is evident that a

significant amount of uranium will be recovered from the Ashland 2 material by IUSA, and it is

well within NRC's discretion to conclude that the ability to recover such a substantial quantity of

uranium from the Ashland 2 material indicates that the material has a "high" uranium content.

Consequently, NRC could appropriately conclude, based on the total quantity of uranium in the

Ashland 2 material, that it is reasonable to expect that uranium will be extracted from the

Ashland 2 material and, therefore, that the Ashland 2 material will presumed to be processed

primarily for its source material content within the meaning of the AEA, as amended by

UMTRCA, and the Alternate Feed Policy.

c. IUSA 's Certification Can Also Be Justified On "Other
Grounds"

Under the Alternate Feed Policy, a licensee's certification that it is processing an

alternate feed primarily for its source material content can be justified "based on financial
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considerations, the high uranium content of the feed material, or [any] other grounds." 60 Fed.

Reg. at 49,297 (emphasis added). In addition, "[t]he determination that a proposed processing is

primarily for the source material content must be made on a case-specific basis." Id.

IUSA believes that its certification can be justified on a number of grounds in addition to

the financial considerations and uranium content issues just discussed. Specifically, these "other

grounds" justifying IUSA's certification include the following:

0 First, IUSA will be recycling substantial quantities of a valuable material. As already

discussed, even based on the conservative numbers calculated by the State, IUSA is

likely to recover between 8,000 to 70,000 pounds of uranium from its processing of

the Ashland 2 material. In all likelihood, if IUSA were not processing the Ashland 2

material this substantial quantity of valuable uranium would be lost to disposal.

Recovering and recycling such a substantial quantity of valuable uranium is an

important benefit, and provides an additional justification for IUSA's certification.24

This was perceived to be a benefit by USACE, the agency administering remediation

of the Ashland 2 site, which is one of the reasons why IUSA was chosen by USACE

and committed contractually to process the Ashland 2 materials for the recovery of

uranium;25

24 Indeed, as EPA has noted, recycling can be legitimate and beneficial even if it is not profitable. See generally, 63

Fed. Reg. at 28,556.
25 Thus, in its value engineering proposal for disposition of the Ashland 2 material, the USACE specifically listed

among the advantages associated with IUSA's processing of the material:

ADVANTAGES

1. Conforms to Congressional and regulatory mandates which encourage use of
recycling.

Footnote continued on next page
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" Second, by recovering uranium from the Ashland 2 material, IUSA's processing

makes the material less radioactive, thereby reducing the hazards associated with its

ultimate disposition and, in effect, making it safer for disposal. This was also

perceived to be a benefit by the USACE and hence is another reason that IUSA was

chosen to and contractually committed to process the Ashland 2 materials for the

recovery of uranium;

" Third, recycling the Ashland 2 material provides a benefit to the government, and

therefore to the public at large, by allowing the FUSRAP program to reduce its

inventories of unwanted materials and accomplish environment clean-up in a manner

that is environmentally sound, that is cost efficient, and that allows for the recovery of

a valuable product that would otherwise be disposed;

* Fourth, the Ashland 2 materials are II e.(2) byproduct materials that originated from

conventional ores and are therefore chemically, radiologically and physically similar

to the existing Mill tailings and should be expected to be able to be processed for the

recovery of uranium at the Mill; and,

Footnote continued from previous page

2. Reduces radioactivity of the material to be disposed of.

3. Recycles uranium and other minerals.

7. Actual cost savings for treatment and disposal versus cost of direct disposal
can only be greater than projected in this proposal, depending upon the actual
content of recoverable uranium or other minerals found in the waste stream.

See USACE, Value Engineering Proposal, Proposal No. C-11, originally included with IUSA's license amendment
application, by letter from Michelle R. Rehmann to Joseph J. Holonich (May 8, 1998). (A copy of the value
engineering report is included here as Exhibit 7)
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Finally, IUSA has a history of successfully extracting uranium from alternate feed

materials and has developed credibility with the NRC, not only for being technically

competent, but also for fulfilling its proposals to recover uranium from alternate

feeds.

These factors must be taken into consideration in determining whether or not the NRC

acted reasonably in relying on IUSA's justification of its certification. In order to justify its

certification, IUSA provided the Commission with "reasonable" documentation for NRC to

conclude that there is a reasonable expectation that IUSA will extract uranium from the

Ashland 2 materials

2. IUSA's Processing Of The Ashland 2 Material Satisfies The Alternate
Feed Policy's Co-Disposal Test

The co-disposal test provides an alternative method for demonstrating that an ore is being

processed primarily for its source material content. Under the co-disposal test, an alternate feed

material is presumed to be processed primarily for its source material content if the feed material

would be approved for disposal in a licensed mill tailings impoundment consistent with NRC's

Non-1 le.(2) Disposal Policy. 60 Fed. Reg. at 49,297. This is because a licensee that is

processing a feed material that could simply be disposed, for a fee, directly into a licensed mill

tailings impoundment can be presumed to be processing the feed material primarily for its source

material content.

It will be noted that the co-disposal test references NRC's Non-1 le.(2) Policy, by

providing that an alternate feed material will be presumed to be processed primarily for its

source material content if the alternate feed would be approved for disposal in the tailings pile
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pursuant to the Non-i le. (2) Disposal Policy. The Non-II e.(2) Disposal Policy was developed

by NRC to establish a uniform set of criteria to be applied in evaluating whether materials that

are radiologically, physically, and chemically similar to 11 e.(2) byproduct material, but that are

not regulated as 11 e.(2) byproduct material, can be disposed of in a licensed mill tailings

impoundment.26 As such, the Non-1 le.(2) Disposal Policy is applicable only to materials that

are not 1 le.(2) byproduct material. The policy is not directly relevant to the direct disposal of

materials that qualify as I1 e.(2) byproduct material.

Utah argues that IUSA has failed to demonstrate how its processing of the Ashland 2

material will satisfy certain of the criteria set out in the Non- 11 e(2) Disposal Policy. For

example, the State asserts that IUSA "has not provided any documentation of [Regional Low

Level Waste] Compact approval." Utah Brief at 13. In addition, the State notes that "Utah, as an

Agreement State with low level waste licensing authority, has not granted [IUSA] any exemption

from its regulations." Id. at 14 Finally, the State complains that "NRC staff made no attempt to

address further issues under this [Non-1 I e.(2) Disposal] guidance, such as a demonstration that

there are no CERCLA issues related to disposal of the Ashland 2 material." Id.

26 In developing its Non-I le.(2) Disposal Policy, NRC Staff determined that two classes of material - Special

Nuclear Material ("SNM") as defined in Section I laa of the AEA, and byproduct material as defined in AEA
Section 1 le.(I) -- were qualitatively too different from 1 le.(2) byproduct material to be evaluated for disposal under
the Non-1 le.(2) Disposal Policy. Accordingly, SNM and 1 le.(1) byproduct material are not evaluated for disposal
in uranium mill tailings impoundments under the Non-i le.(2) Disposal Policy. See 57 Fed. Reg. at 20,529. In
addition, the Commission Staff concluded that Naturally Occurring and Accelerator-produced Radioactive Materials
("NARM") also could not be approved for disposal into licensed uranium mill tailings impoundments because of
concerns regarding dual jurisdiction (i.e., because states, not NRC, regulate NARM and therefore disposal of
NARM in an NRC-licensed mill tailings pile might give rise to dual state/NRC jurisdiction over the materials in the
pile. Id.
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All of the factors raised by Utah relate to specific substantive requirements under the

Non-I l e.(2) Disposal Policy. 27 As NRC has explained, these criteria are designed to achieve two

ends: (i) to prevent the possibility of dual (e.g., NRC/EPA) jurisdiction over the materials present

in the tailings impoundment as a result of the placement in the impoundment of non-I Ie.(2)

materials subject to regulation by EPA or a State; and (ii) to ensure that the government

custodian (DOE or the State in which the impoundment is located) will accept title and custody

over the tailings impoundment following site closure, as provided for in Section 83 of the

AEA. 28 See 57 Fed. Reg. at 20,528-29. In other words, the substantive criteria of the Non-

11 e.(2) Disposal Policy are intended to address potential jurisdictional and site transfer concerns

that could arise from the placement of non-I e. (2) material into a licensed uranium mill tailings

impoundment containing I1 e.(2) byproduct material.

27 For example, the policy sets out the following substantive criteria that must be satisfied in order for non-1 le.(2)

material to be approved for disposal in a licensed mill tailings impoundment:

The non-I Ie.(2) material must not be subject to regulation under the Resource
Conservation and Recovery Act ("RCRA") or other U.S. Environmental
Protection Agency ("EPA") standards for hazardous or toxic wastes prior to
disposal;

Disposal of the non-I l e.(2) material must not implicate any issues under the
Comprehensive Environmental Response, Compensation and Liability Act
("CERCLA");

Disposal of the non-I l e.(2) material must not result in significant environmental
impact; and

Disposal of the non-i Ie.(2) material must comply with the reclamation and
closure requirements for tailings impoundments, set out at 10 C.F.R. Part 40,
Appendix A.

60 Fed. Reg.,at 49,296.
28This latter concern is triggered by the fact that Section 83 of the AEA only requires the government to take
custody of I1 e.(2) byproduct material and the land used for its disposal, and there is no requirement, under AEA
Section 83, for the goverrnent to take custody of material that is not 1 I e.(2) byproduct material
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However, as DOE has determined, the Ashland 2 material is I le. (2) byproduct

material.29 Therefore, the substantive criteria of the Non-i I e.(2) Disposal Policy, set out above,

are simply inapplicable, since those criteria are only intended to apply to non-I le.(2) byproduct

material. Indeed, I le.(2) material such as the Ashland 2 material can be disposed of directly into

a licensed uranium mill tailings facility (provided that the tailings facility's license permits such

disposal) without demonstrating compliance with any of the substantive criteria set out in the

Non-i Ie.(2) Disposal Policy. As NRC has itself noted in responding to comments on the Non-

I I e.(2) Disposal Policy:

If the material [being considered for disposal] can be shown to be
11 e.(2) byproduct material, it can be disposed of in a tailings
impoundment without meeting the requirements of this[Non-
lI e. (2) Disposal] policy.

SECY 95-211, Enclosure 3 at 4 (emphasis added) (Exhibit 4).o

Indeed, NRC has stated with respect to the Ashland 2 material specifically that:

Based on DOE's characterization [of the Ashland 2 material as
being I I e.(2) byproduct material], USACE could have opted to
remediate the [Ashland 2] site by disposing of the material in
question directly into a mill tailings impoundment authorized to
take material other than that generated as part of milling
operations...

29 This determination is entitled to deference, since DOE is granted specific authority under Title I of UMTRCA for

making determinations regarding the status of materials as "residual radioactive material" and "residual radioactive
material" is defined in UMTRCA to subsume I le.(2) byproduct material. See 42 U.S.C. § 7911. Moreover, DOE's
determination that the Ashland 2 material is I le.(2) byproduct material was concurred in by the ACE, which is
administering the Ashland 2 site, and by NRC. TER at 4 (see Exhibit 1)
30 It should be noted that this result is consistent with NRC's regulations in 10 C.F.R. Part 40, Appendix A, which

specifically allow, and indeed require, that I Ie.(2) material generated at in-situ leach ("ISL") or small heap leach
facilities be disposed of in a licensed uranium mill tailings impoundment. In fact, the license for IUSA's Mill allows
IUSA to accept I l e.(2) byproduct material from ISL sites for direct disposal, and IUSA has accepted and disposed
of such materials at the Mill. See 10 C.F.R. Part 40, Appendix A, Criterion 2.
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Letter from Richard L. Bangart, Director, Office of State Programs, to Paul J. Merges, Director,

Bureau of Pesticides and Radiation [New York Department of Environmental Conservation]

(Sept. 15, 1998) at 2 (attached as Exhibit 8).

Since the co-disposal test is premised on the notion that "the clearest way to show,

beyond any doubt, that proposed feed material would be processed primarily for its source

material content, is to show that it would be allowed to be disposed of in the tailings

impoundment in any case," SECY 95-211, Enclosure 3 at 17 (see Exhibit 4), the fact that the

Ashland 2 material could be disposed of directly into IUSA's mill tailings impoundment

(without having to satisfy the Non-1 Ie.(2) Disposal Policy criteria) provides conclusive proof

that the co-disposal test is satisfied and the Ashland 2 material is being processed primarily for

its source material content. 3'

31 In addition, NRC also included in its Non-I l e.(2) policy two additional criteria intended to address compliance
with existing regulatory regimes that could be applicable to certain types of non-I le.(2) material. Specifically, the
Commission required that:

* To the extent that the non-I l e.(2) material is regulated under the Low Level
Radioactive Waste Policy Amendments Act of 1985 ("LLRWPA"),
disposal of such material must be approved by the Regional Low Level
Waste Compact in whose jurisdiction the material originates, and by the
Compact with jurisdiction over the tailings impoundment in which the non-
I I e.(2) material is to be disposed; and

* The licensee must obtain an exemption from the requirements of 40 C.F.R.
Part 61, pertaining to the disposal of radioactive wastes received from
others.

57 Fed. Reg. at 20,529-60. Section 1 l e.(2) byproduct material, such as the Ashland 2 material, is specifically
excluded from regulation under LLRWPA. See 42 U.S.C. § 202 1b(9). Therefore, Compact approval is not required
for the Ashland 2 material to be disposed of in a licensed uranium mill tailings impoundment. Similarly, I I e.(2)
byproduct material that is disposed of in a licensed uranium mill tailings impoundment in quantities of 10,000 kg or
more, and that contains more than 5 millicuries of radium-226, is specifically excluded from regulation under Part
61 of NRC's regulations. 10 C.F.R. § 61.1(b). The Ashland 2 material satisfies these criteria (see Affidavit of
JoAnn Tischler at 7) (attached as Exhibit 9); consequently an exemption from Part 61 requirements also is not
needed to allow the Ashland 2 material to be disposed of in a licensed uranium mill tailings facility.

61



Consequently, Utah's assertion that "the NRC Staff's determination about the Co-

Disposal Test is completely unsupported" (Utah Brief at 14) has no merit.

C. IUSA's Processing Of The Ashland 2 Material Satisfies All Of The Criteria Set
Out In The Alternate Feed Policy.

IUSA has conclusively established that it is processing the Ashland 2 material primarily

for its source material content. In particular, IUSA has demonstrated that because it is

processing the Ashland 2 material through the primary circuit in a licensed uranium mill, IUSA

is entitled to a presumption that it is processing the Ashland 2 material primarily for its source

material content. In addition, IUSA has provided ample proof that it satisfied both the

certification test and the co-disposal test, thereby leading to the conclusion that it is appropriate

to apply the presumption in this case and that JUSA is in fact processing the Ashland 2 material

primarily for its uranium content. Thus, IUSA has clearly satisfied the most important of the

four criteria set out in the Alternate Feed Policy.

The State of Utah has not challenged IUSA's satisfaction of the remaining three criteria

in the Alternate Feed Policy. Nevertheless, it should be noted that IUSA has provided sufficient

evidence to demonstrate that those three remaining criteria are also satisfied. First, IUSA has

demonstrated and NRC Staff has concluded that the Ashland 2 material qualifies as "ore"

(indeed, since the definition of "ore" is so closely tied to the concept of processing primarily for

source material content, IUSA's satisfaction of the primary purpose test necessarily implies

satisfaction of the "ore" requirement). See Exhibit 1 at 4 (Attached as Exhibit 1). Second, IUSA

has demonstrated, NRC Staff concurs, and the State of Utah agrees that the Ashland 2 material

does not contain any listed hazardous wastes. (Exhibit 1 at 4); Letter from Fred Nelson (Counsel

for the State of Utah) and Frederick Phillips (Counsel for IUSA) to Hon. Peter Bloch, Oct. 26,
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1998 (attached as Exhibit 9). And finally, NRC Staff has concluded that processing of the

Ashland 2 material and disposal of the tailings and wastes from such processing will not

undermine IUSA's compliance with the requirements of 10 C.F.R. Part 40. (Exhibit 1 at 8.)

Therefore, IUSA has successfully demonstrated that processing the Ashland 2 material satisfies

all of the criteria of the Alternate Feed Policy.

D. The Ashland 2 Material Is Not LLRW

Utah asserts in its brief that the Ashland 2 material "may be" LLRW, and therefore

subject to regulation by the State, not NRC. (Utah Brief at 14-15.) To support this speculation,

the State offers two arguments.

First, Utah argues that since IUSA is not processing the Ashland 2 material primarily for

its source material content, waste from processing the material "may not" qualify as 11 e.(2)

byproduct material and, therefore, would be subject to the State's jurisdiction as LLRW. As

demonstrated, processing the Ashland 2 material at the Mill satisfies both of the tests developed

by NRC to establish that a material is being processed primarily for its source material content.

Consequently, under the Alternate Feed Policy, tailings and wastes from processing the Ashland

2 material will qualify as 1 le.(2) byproduct material that can be disposed of in IUSA's licensed

uranium mill tailings impoundment without invoking state jurisdiction. See discussion at pp. 21-

22, supra. There is no basis upon which to suggest that processing the material through the Mill
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might cause the tailings and other wastes to be considered anything other than I1 e.(2) byproduct

material.32

Second, the State argues that because the original 8,000 pounds of 11 e.(2) byproduct

material disposed of at the Ashland 1 site have subsequently been dispersed and mixed with soils

at the Ashland 2 site the material that is being excavated from the Ashland 2 site is no longer

1 le.(2) byproduct material and instead may be regulated as LLRW. (Utah Brief at 15-16.)

There is no foundation for this argument. The dispersal of 11 e.(2) byproduct material, and its

subsequent mixing with soils, does not convert that 1 le.(2) byproduct material into LLRW.

When 1 le.(2) byproduct material is dispersed and mixed with soils, the material retains its

character as 1 le.(2) byproduct material. For example, when uranium mill tailings at a licensed

mill tailings impoundment are dispersed by the wind, the tailings retain their character as 1 le.(2)

material. These so-called windblown tailings, and the soils into which they have been dispersed

are required to be retrieved and disposed of in the licensed tailings impoundment as 11 e.(2)

byproduct material. See, e.g., USEPA, Final Environmental Impact Statement for Standards for

the Control of Byproduct Materials from Uranium Ore Processing (40 C.F.R. 192), EPA pub.

no. 520/1-83-008-1 (September, 1983) at 9-14 to 9-16 (addressing clean-up standards for

windblown tailings) (attached as Exhibit 10).

For these reasons, the State's musings that the Ashland 2 material "may be" LLRW are

baseless and unworthy of further consideration. In any event, even if the Ashland 2 material are

32 Moreover, as we have seen, the Ashland 2 material already qualifies as 1 le.(2) byproduct material. As such, the

material can be processed through IUSA's mill under the authority of 10 C.F.R. Part 40 without invoking State
jurisdiction over either the Ashland 2 material itself or the tailings and other wastes generated in connection with its
processing. Indeed, when Congress enacted UMTRCA it specifically contemplated that I le.(2) byproduct material
would be processed in uranium mills, and that the resulting tailings and wastes would be disposed of in licensed
uranium mill tailings impoundments. See 42 U.S.C. §7918(b).
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classified as LLRW, this does not preclude them from being processed at the Mill primarily for

their source material content and the tailings disposed of as I1 e.(2) byproduct material in the

Mill's tailings impoundments. So long as the requirements of Part 40 are met and the LLRW

does not contain listed hazardous wastes or characteristic hazardous wastes from waste water

treatment residues, the LLRW can qualify as an alternate feed and the resulting tailings as

I1 e.(2) byproduct material. Moreover, as with the processing of conventional ores, so long as

the Ashland 2 material qualifies as alternate feed, the State (since it is not an Agreement State for

uranium recovery operations) has no authority over IUSA's processing of the material or its

disposal of the resulting tailings.

E. Approval Of Amendment 6 Would Not Undermine Policy And Guidance And
Would Not Harm The State Of Utah.

The State argues that NRC regulation of the tailings and wastes generated from IUSA's

processing of the Ashland 2 material under 10 C.F.R. Part 40 would not adequately protect

health and safety in the State. Utah Brief at 13. To the extent that the State wants to challenge

the adequacy of NRC's regulations governing I1 e.(2) byproduct material, the State has chosen

the wrong forum and is more than a decade too late to do so. NRC's regulations, and the EPA

regulations to which they were required to conform, were promulgated more than ten years ago.

Upon promulgation, those regulations were subjected to several court challenges in the United

States Court of Appeals. Utah's opportunity to challenge the sufficiency of NRC's mill tailings

regulations has long since passed; moreover, this licensing proceeding is not the appropriate

forum for such a challenge.

As a factual matter, the State's allegations regarding the inadequacy of the protection

afforded by NRC's regulation of the wastes from IUSA's processing of Ashland 2 material are
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incorrect, since they ignore the comprehensive system established under the AEA, as amended

by UMTRCA, for regulating uranium milling operations and the tailings and wastes produced as

a result of such operations. See supra at 7-11.

The State's generalized ruminations about IUSA subverting NRC and State regulatory

programs for LLRW by processing the Ashland 2 material are misguided. For the reasons

discussed at length above, the resulting waste from processing the Ashland 2 material is 11 e.(2)

byproduct material and must be disposed of in accordance with UMTRCA and its implementing

regulations set forth at 10 C.F.R. Part 40, including Appendix A. Contrary to the State's

assertions, IUSA's Mill is not operating as a "land disposal facility" but rather as a uranium

mill, licensed to process various uranium-bearing feeds and to dispose, in an NRC-regulated, on-

site containment cell, the tailings and other wastes generated from such processing.33

With respect to the State's concerns about harm, specifically harm to groundwater, that

may result from the regulation of the material by NRC, the State ignores several fundamental

facts. First, wastes generated by operations at the Mill are disposed onsite in impoundments that

are designed and constructed to minimize the potential for seepage of any fluids into the

subsurface soil, surface water, or groundwater in accordance with 10 C.F.R. Part 40,

Appendix A. The impoundment design incorporates natural and synthetic liners and a leak

3 3As discussed above, the operation of the Mill is authorized by an NRC source material license originally issued in
1979, and subsequently renewed, under 10 C.F.R. Part 40, which allows IUSA to process feedstocks for their
uranium content and to possess the waste generated from such milling operations. See Letter from R. Scarano, NRC
to R. Adams, Energy Fuels Nuclear, Inc. (Aug. 7, 1979) (issuing Source Material License SUA-1358); Letter from
R. Smith, NRC, to UMETCO Minerals Corp. (Sept. 26, 1985); and Letter from J. Holonich, NRC, to H. Roberts,
IUSA (March 14, 1997). The State cites William J. Sinclair, Director of the Division of Radiation Control, Utah
Department of Environmental Quality ("DEQ") and Robert F. Herbert, Geologist, DEQ for the proposition that the
Mill "as currently regulated does not satisfy the way in which Utah regulates land disposal facilities." Utah Brief at
14. For the reasons set forth above, the Mill need not meet the State's regulations for land disposal facilities as the
Mill is not a "land disposal facility" but an "operating uranium mill" that produces I1 e.(2) byproduct material as
waste which must be disposed of in accordance with UMTRCA and its Part 40 license.
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detection system that is monitored daily. See Environmental Assessment for Renewal of Source

Material License No. SUA-1358, Energy Fuels Nuclear, Inc., White Mesa Mill, dated Feb. 1997

(Renewal EA), at 15, 18; IUSA, LBP-98-21 at 11. The Staff concluded in its "Technical

Evaluation Report: Request to Receive and Process Ashland 2 FUSRAP Material," dated

June 23, 1998 (Exhibit 1), that (1) the feed material qualified as "ore," (2) no hazardous wastes

had been identified on the Ashland 2 property and confirmatory measures to guard against the

presence of listed hazardous wastes would be taken prior to shipment and upon receipt at the

Mill, (3) the Licensee had provided adequate certification that the material is being processed

primarily for recovery of uranium, and (4) there would be no significant increase in

environmental impacts particularly since the annual yellowcake production limit would not be

exceeded, tailings would be stored in an existing impoundment, disposal would increase the total

amount of tailings in the cell by only one percent, and the Ashland 2 material is similar in

composition to tailings currently stored in the impoundment. Id. Moreover, analysis indicates

that the tailings and related wastes generated from processing the Ashland 2 material are

substantially similar, chemically and radiologically, to the tailings and wastes already disposed

of in the Mill's tailings impoundment. In fact, the radioactivity is significantly lower than that

assumed in the Renewal EA for worker exposure or airborne environmental impacts, and the

organic content is two orders of magnitude lower than that assumed for the composition of

disposed tailings. See Affidavit of JoAnn Tischler at 6 (Attached as Exhibit 11).

Second, as the Staff noted in response to the petition filed by the State of Utah in a

pending case pertaining to another license amendment to accept alternate feed at the Mill (In the

Matter of International Uranium (USA) Corporation, Docket No. 40-8681 -MLA-5)

("Ashland I"), seepage from the White Mesa Mill tailings cells would have to travel through
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approximately 1,300 feet of low permeability rock before reaching the Entrada/Navajo aquifer

(the regional aquifer) and it is unlikely that potential seepage would ever impact the water

quality of that aquifer. See NRC Staff Response to Utah Request for Hearing, Dkt. No. 40-868 1-

MLA-5, n. 13 (Dec. 14. 1998).

Third, the State's reliance on the testimony of Sinclair regarding groundwater

contamination is misplaced. On page 5 of his testimony, Sinclair states: "it is my opinion that

the groundwater protection system in place at the White Mesa facility is inadequate to protect the

State's groundwater resources." Sinclair Testimony at 5. Sinclair's conclusion is based, in part,

on the affidavit prepared by Loren Morten, a member of Sinclair's staff, that attempts to describe

the groundwater protection system in place at the White Mesa Mill. See Affidavit of Loren

Morten, (Attached to State's Amendment to its Request for Hearing and Petition for Leave to

Intervene, dated Aug. 18, 1998). The State's claims are not grounded upon any evidence of

leakage at White Mesa over the 18 years of operation, but on a gross misinterpretation of

predictive modeling. See Affidavits of Loren Morten at ¶¶ 8-12 and S. Billin at 5-7 (attached as

Exhibit 12). The perched groundwater zone used to monitor tailings impoundment performance

cited in the Morten Affidavit is located in the Burro Canyon formation and is about 73 to 109

feet below the land surface in the area of the Mill. However, as pointed out above, any seepage

would have to travel through approximately 1,300 feet of low permeability rock before reaching

the Entrada/Navajo aquifer that supplies local drinking water. See Renewal EA at 9. Yields

from the Burro Canyon perched groundwater zone are low, and non-sustainable, and the water

quality is poor. See Affidavit of S. Billin at 12. Estimates using the 1994 Titan modeling, also

used by Morten, which were based on unrealistically conservative assumptions meant to predict

worst-case transport potential, including the total absence of the liner (i.e., total liner failure),
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show that, if such seepage scenarios were to occur, it would still take from 50 to 150 years for

moisture to travel from the bottom of the tailings disposal cell to the perched groundwater zone

in the Burro Canyon formation and more than 8,500 years for the seepage to travel in this

perched water zone to the downgradient edge of the Mesa, where it could seep into the

environment. Renewal EA at 16.

These hydrogeologic conditions described in the EA and the Titan report point to the

conclusion that it is extremely unlikely that any potential seepage from the impoundment would

ever impact the water quality of the regional aquifer, the Entrada/Navajo. This conclusion is

further confirmed by a review of data collected over the past 18 years of operation, and recent

detailed analyses of cell 3, including modeling based on actual site data, which indicate that there

is no probable cause to believe that tailings solution could impact even the perched groundwater

zone underlying the site, much less the deep Entrada/Navajo aquifer located 1,300 feet below the

site. Affidavit of S. Billin at 7-8. Based on these facts, the State's assertion that its groundwater

resources would be harmed as a result of the regulation of the Ashland 2 material by NRC is

unfounded.

Fourth, the tailings cells were constructed with state-of-the-art technology that continues

to provide adequate protection of groundwater resources. Affidavit of S. Billin at 6. Contrary to

the testimony of Herbert, the tailings impoundments were not designed and constructed using

"obsolete" technology. See Herbert Testimony at 9. In fact, the tailings cells were designed and

constructed in accordance with standards and requirements of the NRC, which approved both the

design and construction. Many years of intensive monitoring of the tailings cells have developed

a proven record of performance that attests to the quality of their construction and their

continuing protectiveness. This 18 year record of no impacts to groundwater quality allows a
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better forecast of future cell performance than if a new, unproven cell were to be constructed

today. Affidavit of S. Billin at 7. Construction inspection records indicate that the tailings cells

were built in accordance with NRC approved specifications and significant effort was exerted to

prevent any damage to the installed PVC liner. Affidavit of S. Billin at 4.

In addition, infiltration and groundwater flow modeling conducted by Knight Piesold

LLC, based on observations documented throughout the facility life, indicates that de minimis

quantities of fluid could permeate the PVC liner system and infiltrate the Burro Canyon bedrock

formation. These de minimis quantities are inherent to PVC liners according to EPA guidance

documents. See Knight Piesold LLC, Evaluation of Potential for Tailings Cell Discharge -

White Mesa Mill (Nov. 23, 1998) ("Knight Piesold Report") (attached as Exhibit 13). This

seepage, however, "would require more than 1,300 years to reach the perched water zone. Even

then, impacts to water quality are unlikely due to closure of the facility, regional changes in

groundwater hydrology, microfiltration by the low permeability liner and attenuating processes

occurring in slowly moving groundwater." Id. at 8. As impact to the perched water zone is

unlikely, the likelihood of impact to the Entrada/Navajo aquifer, some 1,300 feet below the site,

is even more remote. Id.

While Herbert is correct that the leak detection system employed at the Mill does not

have a secondary synthetic liner beneath the primary synthetic liner to divert and accumulate

leakage to the leak collection pipe, Herbert Testimony at 9, any leakage of significant quantities

should be detectable because construction documents indicate that the native sandstone below

the synthetic liner was ripped and crushed to a sand consistency and recompacted to form the

bedding layer for the PVC liner. The liner 6-inch thick bedding material was specified to have

hydraulic conductivity 1,000 times greater than the underlying formation. All areas of bedding
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have at least 6 inches of prepared material below the liner. This creates a permeable hydraulic

connection between the leakage collection pipes and all areas directly beneath the liner. Thus,

although no secondary synthetic liner is employed, the difference in hydraulic conductivity

serves the same purpose as a secondary liner would of forcing horizontal flow of any leakage to

the collection pipe where it may be observed during daily inspections. See Affidavit of S. Billin

at 9; see also, Exhibit 12.

Finally, relying on the testimony of Sinclair, the State claims it will suffer harm because

it has developed "its own siting criteria for radioactive and hazardous waste facilities, and by

approving sham disposal, the NRC is allowing the White Mesa Mill to snub the State's siting

criteria." Sinclair Testimony at 5-6. IUSA is a Part 40 facility regulated by NRC and is not

subject to State jurisdiction or siting requirements. Thus, although the State might suffer harm as

a result of being unable to collect fees from IUSA's operations (see Sinclair testimony at 5-6), it

cannot legitimately complain of any harm to health and safety. Utah's complaints of harm are

particularly ironic given its suggestion, in its petition to intervene in this matter, that the State

would not object to IUSA's processing of alternate feed materials if they have a higher

radioactive content than the Ashland 2 material. See State of Utah's Request for Hearing and

Petition for Leave to Intervene, Docket No. 40-8681 (July 23, 1998) at 16.

F. IUSA's License Amendment Is Based Upon A Complete And Adequately

Reviewed Record That Does Not Violate Due Process.

The State alleges that NRC's decision to approve Amendment 6 to IUSA's license was

based upon an incomplete record that was inadequately considered by NRC Staff. In addition,

the State asserts that NRC Staff violated "procedural due process" by failing to provide adequate

notice. The State's allegations regarding the incompleteness of the record and allegations
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concerning the inadequacy of the Staff's review of the record are factually and legally incorrect,

as well as being largely irrelevant. Moreover, the Staff did not violate any norms of "procedural

due process."

1. Procedural Due Process

The State asserts that NRC Staff "violated procedural due process by failing to provide

adequate notice of the receipt and approval of the Ashland 2 license amendment." Utah Brief at

19. It bases this claim on the fact that the NRC published a notice of IUSA's amendment request

in the Federal Register on November 3, 1998 "only after the State filed.., a request for Hearing

and Petition to Intervene." Id. The State is correct that the notice was published in the Federal

Register on November 3; however, this fact alone does not result in a violation of "procedural

due process." NRC regulations do not require the issuance of a notice in the Federal Register

following the grant of a materials license to an applicant. See 10 C.F.R. § 2.1205(d)(2). Thus,

NRC Staff has not violated "procedural due process," as notice is not required by the regulations

and, therefore, is not "process" that is due. In any event, the State has suffered no harm as a

result of the failure to publish the notice at an earlier date as it has been granted party status in

the proceeding.

2. The Record Is Adequate To Support The Decision Of The Staff

In support of the State's claim that the record is inadequate, the State asserts that NRC

Staff relied "solely on conclusory statements contained in the Record of Decision and the

Baseline Environmental Report instead of conducting a firsthand review of the Ashland 2

contaminants provided in Section 4.0 of the Remedial Investigation report ["RI"] and evaluating

them for potential hazardous wastes." Utah Brief at 20. Moreover, the State argues that "the
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hazardous waste determination in the [RI] was based on RCRA hazardous characteristic

determination, not listed hazardous waste constituents." Id. The State concludes by stating:

"[h]ad the NRC Staff adequately reviewed available contaminant data contained in the [RI], it

would have noticed that several chemical constituents were detected in the Ashland material that

could potentially be associated with listed hazardous wastes generated by oil refineries." Id.

Contrary to the State's claims, the record supporting the Staffs determination is adequate and

the State's concerns regarding listed hazardous wastes in the Ashland 2 material are unfounded.

The record supporting the decision of the Staff to grant the license to IUSA permitting

the processing of the Ashland 2 material is legally adequate generally. See e.g., Vermont Yankee

Nuclear Power Corp. v. NRDC, 435 U.S. 519, 534 (1977).

With regard to the adequacy of the record with respect hazardous wastes specifically, the

State is incorrect that the RI was based on RCRA hazardous characteristic determinations alone,

and not on listed waste constituents. The RI reflects the efforts of Bechtel, a DOE contractor, to

report sources of potential RCRA listed hazardous contaminants at Ashland 2. For example, the

Introduction "History" identifies process sources and annual generation rates of wastes known to

have been disposed by the Ashland refinery at the landfill area of the Ashland 2 site. None of the

waste streams identified in this section are RCRA listed sources. (See RI at 1-26.) The RI also

reflects the fact that Bechtel considered the source of refinery wastes other than those known to

be disposed of in the landfill portion of Ashland 2. Id. In addition to the discussion in the RI

regarding listed waste, NRC Staff reviewed the Radioactive Waste Profile Record (EC-0230)

Soil/Building ("Radioactive Waste Profile") which is part of the record. The Radioactive Waste

Profile states:
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Bechtel has no reason to believe, after historical research, personal
interviews, and physical inspection, that any of this waste stream
contains any amount of listed waste. Furthermore there have been
no spills of listed waste into this stream, none of this waste has
been generated as a result of the treatment, storage or disposal of a
listed hazardous waste, and no waste has been mixed with, or is
contained in, or commingled with this waste stream.

Radioactive Waste Profile at Attachment 1. Moreover, the Radioactive Waste Profile states that

the Ashland 2 material is 11 e.(2) byproduct material and does not contain listed hazardous waste.

Id. at 1-2.

Thus, the record supporting the Staff s determination is adequate and the State's concerns

regarding listed hazardous wastes in the Ashland 2 material are unfounded; NRC is not required

to itself repeat several years worth of site characterization, but is instead entitled to rely upon

reports and documentation developed by other qualified entities.

IUSA provided NRC with sufficient information to allow the Staff to come to its

decision, as evidenced by the fact that the State of Utah withdrew its concern that the Ashland 2

material could contain listed hazardous wastes.

3. The Staff Conducted An Adequate RCRA Review

The State argues that NRC Staff failed to conduct an adequate RCRA review to

determine whether listed hazardous waste may be present in the Ashland 2 material. Utah Brief

at 20. Pursuant to RCRA, it is the generator's role, not NRC's, to conduct a RCRA review. As

stated above, Bechtel developed the Radioactive Waste Profile which concludes that the

Ashland 2 material does not contain listed hazardous waste. The Radioactive Waste Profile was

part of the record NRC reviewed prior to granting the license amendment. Moreover, as further

evidence, the New York State Department of Environmental Conservation ("NYSDEC"), based
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upon its own Site Investigation ("SI"), review of supplementary characterization data generated

after the SI reports, and inspection of the site, determined that the Ashland 2 material does not

contain listed hazardous waste. See Letter from Stephen Hammond, P.E., NYSDEC to Don

Verbica, Utah DEQ, Oct., 1998 (attached as Exhibit 13); see also, Affidavit of J. Tischler at 4-5

(Exhibit 9).

Even assuming arguendo that the State is correct that the Staff's determination to grant

the license amendment was based on an inadequate record and failure to conduct an adequate

RCRA review to determine whether listed hazardous waste may be present in the Ashland 2

materials, the license amendment should not be revoked.

Because licensing boards and presiding officers have no authority to direct the Staff in

the performance of its safety reviews, Carolina Power & Light Co. (Shearson Harris Nuclear

Power Plant, Units 1,2,3, and 4), CLI-80-12, 11 NRC 514, 516 (1980); Recoil International

Corp. (Rocketdyne Division), ALAB-925, 30 NRC 709, 721-11 (1989), aft'd, CLI-90-5, 31

NRC 337 (1980), and the applicant has the burden of proof in this proceeding, the adequacy of

the Staff's review is not determinative of whether an action should be approved. Curators of the

University of Missouri, CLI-95-1, 41 NRC at 121. Even if a presiding officer or board

determines that the NRC Staff failed to conduct a sufficient review, to deny a meritorious

application for a license based on the Staff's error would be "grossly unfair." Id. Thus, the

"sole focus of the hearing is on whether the application satisfies NRC regulatory requirements,

rather than the adequacy of the NRC Staff performance." Id.

Importantly, as indicated above, the State of Utah withdrew its concern that the alternate

feed material could contain listed hazardous wastes. Thus, it would be "grossly unfair" to revoke
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the license amendment based on a failure of the Staff to create an adequate record with respect to

hazardous waste issues and to conduct an adequate RCRA review as the State has agreed that

listed hazardous waste in the alternate feed material is no longer at issue in this hearing.

In addition, as discussed above, operation of the Mill is authorized by an NRC source

material license issued under 10 C.F.R. Part 40, which allows IUSA to process feedstocks for

their uranium content and to possess the waste generated from such milling operations. In

processing the amendment request regarding material from the Ashland 2 site, the Staff

concluded that processing of the material would not result in (1) a significant change or increase

in the types or amounts of effluents that may be released offsite, (2) a significant increase in

individual or cumulative occupational exposures, (3) a significant construction impact, or (4) a

significant increase in the potential for, or consequences from, radiological accidents. IUSA,

LBP-98-21, slip op. at 12-13. The bases for these conclusions include that (a) the annual

yellowcake production limit would not be exceeded, (b) tailings from the processed material

would be disposed onsite in an existing impoundments (c) disposal of the tailings would increase

the total amount of tailings in the cell by only 1-2 percent, and (d) the Ashland 2 material is

similar in composition to mill tailing currently in the Cell 3 impoundment. Id. at 13.

Because the State has failed to present any facts demonstrating how the material from

Ashland 2 will be compositionally different from materials, whether from conventional ores or

alternate feed materials, previously or presently processed and disposed of at the Mill under the

existing license, or how the tailings represent an increased health or safety hazard, it has failed to

show how it will be harmed by the amendment or how the licensing amendment fails to satisfy

NRC regulatory requirements. See In the Matter of International Uranium (USA) Corporation,

46 NRC 55, 1997 NRC LEXIS 17, *3 (1997).
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Thus, even if the Staff's determination was based on an inadequate record and a failure to

conduct an adequate RCRA review, the license should not be revoked as it would be "grossly

unfair" to do so.

Finally, the State's claim that NRC failed to review whether its regulatory requirements

at the Mill are adequate to protect groundwater resources from contamination by alternate feed

materials is unfounded. The State's claim is based on its assertion that the "uppermost aquifer"

associated with the Mill is used as a groundwater resource and the bald assertion that the liner

system, the number of compliance monitoring wells, and the number and type of groundwater

monitoring parameters that NRC requires at the Mill are "totally inadequate to allow the disposal

of alternate feed material, such as the Ashland 2 material." Utah Brief at 17. The State is wrong.

The Staff conducted a thorough review of water rights in the area of the Mill in the Final

Environmental Statement (U.S. NRC, May 1979) and through its review of the Hydrogeologic

Evaluation of White Mesa Mill, Titan Environmental (July 1994). These reviews indicate one

water right downgradient of the Mill owned by L. Hawkins. This well was dry at the time of

drilling and has long been abandoned. One water right identified by the State as downgradient of

the Mill is, in fact, cross-gradient, where it could not be impacted by potential tailings cell

discharge. This well produced only limited, intermittent flows before being capped many years

ago. Affidavit of S. Billin at 10-11. Given these facts, it is unlikely that these water rights

represent a viable groundwater resource as they cannot dependably yield the water quantities

sufficient to sustain stockwatering, domestic or irrigation uses. Affidavit of S. Billin at 11-12.

In fact, the natural water quality of the perched water is not acceptable for irrigation or domestic

use. Affidavit of S. Billin at 12; Final Environmental Statement (U.S. NRC, May 1979);

Hydrogeologic Evaluation of White Mesa Mill, Titan Environmental (July 1994).
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The liner system, monitoring parameters and number of monitoring wells were all

developed in accordance with NRC requirements. Detailed statistical evaluations have shown

that the existing groundwater monitoring program, developed in concert with the NRC, is

adequate to detect potential impacts by tailings solution. Affidavit of S. Billin at 9. Eighteen

years of operation and monitoring have resulted in no indication that operation of the Mill has

impacted the water quality of the perched water zone or the deep Entrada/Navajo aquifer. See

Affidavit of S. Billin at 5.

V. CONCLUSION

This controversy centers upon the State of Utah's efforts to impose its own regulatory

requirements on IUSA's processing of the Ashland 2 material in IUSA's NRC-licensed uranium

mill, pursuant to a license amendment granted by NRC for the specific purpose of processing the

Ashland 2 material (Amendment 6).

Utah attempts to argue, in a number of different ways, that NRC acted inappropriately in

approving Amendment 6. First and foremost, Utah argues that IUSA failed to satisfy the criteria

set out in NRC's Alternate Feed Policy. The State contends that IUSA cannot satisfy the

Alternate Feed Policy's "primary purpose" requirement (i.e., that IUSA cannot be processing the

Ashland 2 material primarily for its source material content) for two reasons. First, the State

argues that because the value of the uranium IUSA will recover from the Ashland 2 material is

less than value of certain "handling and disposal fees" the Company will collect in connection

with the processing of the feed material, IUSA cannot be processing the Ashland 2 material

primarily for its source material content. Second, the State contends that IUSA's certification

that it is processing the Ashland 2 material primarily for its uranium content cannot be justified,
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because the average uranium concentration in the Ashland 2 material is low. In other words, the

State interprets the phrase "processed primarily for its source material content" in the Alternate

Feed Policy to mean that either (i) the value of the uranium extracted from an alternate feed must

be greater than any other aspect of processing the feed material, or (ii) the alternate feed material

must have a "high" uranium concentration.

IUSA has demonstrated that the State's interpretation of the "primary purpose"

requirement in the Alternate Feed Policy is incorrect, as follows:

First, the phrase "processed primarily for its source material content" as used in the

Alternate Feed Policy is intended to have the same meaning as the identical phrase as used in

UMTRCA.

Second, neither Congress nor NRC intended to require an economic or profitability

showing in order to demonstrate that a material is being processed primarily for its source

material content. Instead, the phrase "processed primarily for its source material content" is

intended to distinguish between ores processed for the extraction of uranium in a licensed

uranium mill that is part of the nuclear fuel cycle, versus ores processed for the recovery of

uranium in secondary, or side-stream processing operations in non-nuclear fuel cycle facilities.

Third, Congress and NRC, when they used the term "processed primarily for its source

material content" did not intend to prescribe a minimum percentage of uranium or thorium that

must be present in an ore before the ore can be considered to be processed primarily for its

source material content. Indeed, the opposite is true. The legislative history reveals that

Congress intended to include within the scope of I le.(2) byproduct material all tailings and

wastes from the processing of ores for their uranium content, regardless of the concentration of
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uranium contained in the ore. NRC did not intend anything different when it used the phrase

"processed primarily for its source material content" in the Alternate Feed Policy.

Fourth, Congress and NRC intended that ores processed for the extraction of uranium in

licensed uranium mills that are part of the nuclear fuel cycle would be presumed to be processed

primarily for their source material content. However, because of the variability of alternate feed

materials, NRC created in the Alternate Feed Policy a multi-part test to ensure that, with any

given alternate feed, it is reasonable to expect that uranium will be extracted, and therefore

appropriate to apply the presumption that the feed will be processed primarily for its source

material content. So long as these tests are satisfied, "sham disposal" is not a concern.

Fifth, the "certification test" set out in the Alternate Feed Policy will be satisfied if, on

the basis of financial considerations, considerations of uranium content, or any other

considerations a licensee can justify that it is reasonable to expect that uranium will be extracted

from an alternate feed. NRC has wide discretion in determining what constitutes adequate

justification in a case-specific manner; however, in appropriate cases adequate justification for

the expectation that uranium will be extracted from an alternate feed material can be based on

considerations such as: contractual commitments to recover uranium; the presence of other

valuable minerals to be recovered from the alternate feed, along with uranium; the receipt of a

toll milling, recycling or recycling fee; increased production efficiencies associated with

recovering uranium from the alternate feed, and so forth. In another proceeding involving

different parties, the Presiding Officer stated, perhaps rhetorically, that the petitioners in that case

had not demonstrated "why it would be improper to operate an unprofitable milling operation

that reduced the cost of waste disposal by recovering valuable yellowcake." There is nothing

improper about assessing a fee (or receiving other consideration) in order to offset the
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incremental costs of recovering uranium from an ore, and that to do so does not mean that the ore

is not being processed primarily for its source material content or that the mill is engaging in

"sham disposal."

Sixth, JUSA provided the Commission with sufficient documentation to justify its

certification that it is processing the Ashland 2 material primarily for its source material content

based on financial grounds, considerations of uranium content, and other grounds even though

satisfaction of an ore of these test would be sufficient.

Seventh, the Alternate Feed Policy's co-disposal test provides a separate and independent

basis for concluding that an alternate feed material is being processed primarily for its source

material content, and that a proposed material will satisfy this test if it would be approved for

direct disposal in a uranium mill tailings impoundment. We have demonstrated that, because the

Ashland 2 material is 11 e.(2) byproduct material it would be approved for direct disposal in

IUSA's mill tailings impoundment, and therefore would satisfy the co-disposal test.

Thus, Utah's assertion that IUSA is not processing the Ashland 2 material primarily for

its source material content is without merit, as are its suggestions that IUSA is attempting to

engage in "sham disposal."

With respect to Utah's remaining arguments that the Ashland 2 material might be LLRW,

that NRC's regulatory program is inadequate to protect health and safety in Utah, that there are

deficiencies in the administrative record and that there were inadequacies in NRC Staff's review

of the record, are baseless.
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Accordingly, for all of the foregoing reasons, the State of Utah lacks jurisdiction over the

Ashland 2 material, therefore, IUSA respectfully requests that the Presiding Officer deny the

relief requested by the State of Utah and affirm NRC Staff's decision to approve Amendment 6

to IUSA's license.

Respectfully submitted,

w ýt ýny f re O~f m "
Warren U. Lefirenbaum
David C. Lashway
SHAW PITTMAN POTTS & TROWBRIDGE
2300 N Street, N.W.
Washington, DC 20037
(202) 663-8000
Counsel to Licensee, International
Uranium (USA) Corporation
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*+o• UNITED STATES

- NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 2086-0001

June 23, 1998

International Uranium (USA) Corporation
ATTN: Ms. Michelle Rehmann,

Environmental Manager
Independence Plaza, Suite 950
1050 Seventeenth Street
Denver, Colorado 80265

SUBJECT: AMENDMENT 6 TO SOURCE MATERIAL LICENSE SUA-1358,
INTERNATIONAL URANIUM (USA) CORPORATION'S WHITE MESA
URANIUM MILL, BLANDING, UTAH

Dear Ms. Rehmann:

The U.S. Nuclear Regulatory Commission (NRC) staff has completed its review of International
Uranium (USA) Corporation's (IUSA's) request to amend NRC Source Material License
SUA-1358, submitted by letter dated May 8, 1998. Additional information was provided by
facsimile on May 27, 1998, and by letters dated May 29, June 3, and June 11, 1998. By these
submittals, IUSA requested that SUA-1358 be amended to allow the receipt and processing of
uranium-bearing material from the Ashland 2 Formerly Utilized Sites Remedial Action Program
(FUSRAP) site, near Tonawanda, New York.

The details of the amendment request are discussed in the NRC staffs Technical Evaluation
Report (TER) (Enclosure 1). In the TER, the staff documents the basis for its evaluation of
IUSA's amendment request, which the staff has reviewed in accordance with 10 CFR Part 40,
Appendix A, requirements and NRC staff guidance "Final Position and Guidance on the Use of
Uranium Mill Feed Material Other Than Natural Ores" (60 FR 49296; September 22, 1995).
Based on its review, the NRC staff has found the proposed amendment to be acceptable.

Therefore, pursuant to Title 10 of the Code of Federal Regulations, Part 40, Source Material
License SUA-1 358 is hereby amended by adding License Condition No. 10.10. All other
conditions of this license shall remain the same. The enclosed license is being reissued to
incorporate the above modification (Enclosure 2). An environmental review was not performed
since this licensing action is categorically excluded under 10 CFR 51.22(c)(1 1).

It is important to note that the material in question may be defined as 1 le.(2) byproduct material
as defined in the Atomic Energy Act of 1954. However, this material is not subject to NRC
regulation until it is received by IUSA, an NRC licensee, for processing for its source-material
content under IUSA's NRC license, because the material (uranium mill tailings) was produced
by an activity not licensed by NRC after November 8, 1978.

98062.0152 980623
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M. Rehmann -2- June 23, 1998

If you have any questions regarding this letter or the enclosures, please contact Mr. James
Park, the NRC Project Manager for the White Mesa mill, at (301) 415-6699.

Sincerely,

[Original signed by]

Joseph J. Holonich, Chief
Uranium Recovery Branch
Division of Waste Management
Office of Nuclear Material Safety
and Safeguards

Docket No. 40-8681
SUA-1358, Amendment No. 6
Case Closed: L51656

Enclosures: As stated (2)

cc: W. Sinclair, UT
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M. Rehmann - -2-

If you have any questions regarding this letter or the enclosures, please contact Mr. James
Park, the NRC Project Manager for the White Mesa mill, at (301) 415-6699.

Sincerely,

Joseph J. Holonich, Chief
Uranium Recovery Branch
Division of Waste Management
Office of Nuclear Material Safety
and Safeguards

Docket No. 40-8681

SUA-1358, Amendment No. 6

Enclosures: As stated (2)

cc: W. Sinclair, UT



- TECHNICAL EVALUATION REPORT

REQUEST TO RECEIVE AND PROCESS ASHLAND 2 FUSRAP MATERIAL

DOCKET NO. 4Q-8681 LICENSE NO. SUA-1358

LICENSEE: International Uranium (USA) Corporation

FACILITY: White Mesa Uranium Mill

PROJECT MANAGER: James Park

SUMMARY AND CONCLUSIONS:

The U.S. Nuclear Regulatory Commission (NRC) staff has reviewed International Uranium

(USA) Corporation's (IUSA's) request dated May 8, 1998, to receive and process uranium-
bearing material from the Formerly Utilized Sites Remedial Actions Program (FUSRAP)
Ashland 2 site, in the Town of Tonawanda, New York. IUSA provided additional information by
facsimile on May 27, 1998, and by letters dated May 29, June 3, and June 11, 1998.

The staff has reviewed IUSA's request against the September 1995 guidance pertaining to

alternate feed materials and finds the amendment request to be acceptable.

DESCRIPTION OF LICENSEE'S AMENDMENT REQUEST:

By its submittal dated May 8, 1998, IUSA requested that NRC Source Material License
SUA-1 358 be amended to allow the receipt and processing of alternate feed material (i.e.,
material other than natural uranium ore) at its White Mesa uranium mill located near Blanding,
Utah. The uranium-bearing material in question, weighing approximately 24,000 to 25,000 dry
tons, is located at the Ashland 2 FUSRAP site, in the Town of Tonawanda, New York, which
currently is under the management of the U.S. Army Corps of Engineers (USACE). IUSA
provided additional information by facsimile on May 27, 1998, and by letters dated May 29,
June 3, and June 11, 1998.

Site and Material Information

The material consists of uranium ore processing residues and contaminated soils associated
with activities conducted by the Manhattan Engineering District (MED) during the mid-1940s.
Approximately 8000 tons of waste products resulting from the processing of pitchblende (U0 2)
and domestic uranium ores at nearby facilities were disposed originally at a site known as the
Haist property (now called Ashland 1). In 1960, the Ashland I property was transferred to the
Ashland Oil Company.

1 1 Enclosure I



In 1974, Ashland Oil constructed a bermed area for two petroleum storage tanks and a

drainage ditch on the Ashland 1 property. Approximately 4600 m3 (6000 yd 3) of soil containing
MED-related residues and commingled inorganic constituents were removed from the site, with

an indeterminate quantity of these soils transported to the Ashland 2 site for disposal. These

residues and commingled inorganic constituents were placed in an area of the Ashland 2

property that adjoined an industrial landfill operated by Ashland Oil. This landfill, which was

closed and capped with clay soil in 1982, accepted general refuse and chemical and industrial

byproducts from 1957 to 1982.

During remedial investigation activities carried out by the U.S. Department of Energy (DOE)
in the late 1980s and early 1990s, the primary "constituents of interest" identified at the
Ashland 2 site were uranium, thorium-230, radium-226, and metals present in the ore filter cake

(aluminum, calcium, copper, iron, lead, magnesium, manganese, phosphorous, and vanadium).
Investigations further indicated that the MED-related radionuclides and associated metals
generally were confined to an approximately 20,000 m2 (4.9 acre) area between the two
branches of Rattlesnake Creek (DOE, 1996a).

Currently, the Ashland 2 property, which is owned by the Ashland Petroleum Company, is
vacant and largely overgrown with grass, bushes, and weeds. The property also contains
marshy areas that are hydrologically connected to the Rattlesnake and Twomile Creeks and
to the Niagara River (USACE, 1997).

Transoortation Considerations

Following excavation of the material at the Ashland 2 site, it will be shipped by train and
exclusive-use trucks from the Town of Tonawanda to the White Mesa mill in intermodal
containers. After being loaded and sealed at the site, the containers will be transported by truck
to a nearby intermodal rail terminal. The containers will be loaded on flatbed railcars and
transported cross-country to the final rail destination (expected to be either near Grand
Junction, Colorado; Cisco, Utah; or Green River, Utah), where they will be transferred to trucks
for the final leg of the journey to the White Mesa mill. It is expected that approximately
60 trucks per week will be used to transport the material from the final rail destination to the

* mill.

Trucks used to transport the material to the mill site will be radiometrically scanned upon arrival
to ensure that leakage has not occurred and that radiation levels are within appropriate limits.
The trucks will be scanned again prior to their release from the mill site restricted area. In

* addition, the intermodal containers used to transport the material will be properly closed,
cleaned (if necessary), surveyed, and documented before leaving the White Mesa site.

Although the material in question may meet the definition of 11 e.(2) byproduct material under
the Atomic Energy Act of 1954 (AEA), this material is not subject to NRC regulation until it is
received by IUSA, an NRC licensee, for processing for its source-material content under the

2



NRC license, because the material was produced by an activity not licensed by NRC after
November 8, 1978. Therefore, in addition, the material is not subject to NRC jurisdiction during
transport.

Handling and Processing at the Mill Site

At the mill site, the Ashland 2 material will be emptied from the intermodal containers and
stockpiled. It will be processed alone or commingled with conventional ores, and in the same
fashion as that used to process such ores. No modifications to the mill circuit will be necessary
to process this material.

The efficiency of airborne contamination control measures will be assessed while the material is
in stockpile. Airborne particulate samples and breathing zone samples will be collected in those
areas during initial material processing activities and analyzed for gross alpha. Sampling
results will be used to establish health and safety guidelines to be implemented throughout the
processing operations.

IUSA will provide appropriate personal protective equipment (coveralls, gloves, and respiratory
protection (if needed)) to individuals engaged in handling the material. Additional environmental
air samples will be collected at nearby locations to the material processing activities and
analyzed to ensure that the established contamination control measures are adequate and
effective.

TECHNICAL EVALUATION:

The NRC staff has reviewed IUSA's request in accordance with 10 CFR Part 40, Appendix A,
requirements and NRC staff guidance "Final Position and Guidance on the Use of Uranium Mill
Feed Material Other Than Natural Ores" (60 FR 49296; September 22, 1995). This guidance
(referred to hereinafter as the alternate feed guidance) requires that the staff make the following
determinations in its reviews of licensee requests to process material other than natural
uranium ores:

(a) Whether the feed material meets the definition of "ore;"

(b) Whether the feed material contains hazardous waste; and

(c) Whether the ore is being processed primarily for its source-material content.
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Determination of whether the feed material is "ore"

For the tailings and wastes from the proposed processing to qualify as 1 le.(2) byproduct
material, the feed material must qualify as "ore." In the alternate feed guidance, ore is defined
as

"... a natural or native matter that may be mined and treated for the extraction of
any of its constituents or any other matter from which source material is
extracted in a licensed uranium or thorium mill."

The proposed alternate feed material contains varying concentrations of uranium, ranging from
non-detectable to greater than 1.0 percent by weight, depending on the sample location. IUSA
believes that recoverable amounts of uranium are present, and that, on average, the uranium
concentration for this material will be approximately 0.05 percent or greater by weight. IUSA is
proposing to extract this uranium. Therefore, the material meets the definition of ore, because
it is a "matter from which source material is extracted in a licensed uranium or thorium mill."

Determination of whether the feed material contains hazardous waste

Under the alternate feed guidance, proposed feed material which contains a listed hazardous
waste will not be approved by the NRC staff for processing at a licensed mill. Feed materials
which exhibit only a characteristic of hazardous waste (i.e., ignitability, corrosivity, reactivity, or
toxicity) would not be regulated as hazardous waste and could therefore be approved by the
staff for recycling and extraction of source material. However, this does not apply to residues
from water treatment. Therefore, NRC staff acceptance of such residues as feed material
would depend on their not containing any hazardous or characteristic hazardous waste.

Remedial investigations carried by the DOE did not find listed hazardous wastes on the
Ashland 2 property (DOE, 1996a). In addition, it is the USACE's belief, based on process
knowledge and its own analyses, that the material contains no hazardous wastes (USACE,
1998). However, to guard against the potential for material containing such wastes being sent
to White Mesa for processing, ICF Kaiser, the USACE contractor charged with excavating the
material and preparing it for shipment offsite, will conduct confirmatory testing of excavated
materials prior to their shipment to ensure that listed hazardous wastes are not present. Any
material that testing indicates contains hazardous wastes will not be included in shipments to
White Mesa. Finally, as committed to in its June 11, 1998, letter, IUSA will conduct testing of
Ashland 2 material arriving at the site on a regular basis to confirm ICF Kaiser's determinations.

With respect to the possibility that industrial and chemical byproducts disposed at the former
Ashland Oil industrial landfill have affected materials to be excavated at the Ashland 2 site,
the staff considers that ICF Kaiser's sampling program and IUSA's confirmatory analyses will
minimize the likelihood that any impacted materials, if they exist, will be transported to and
processed at the White Mesa mill.
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Therefore, the NRC staff finds that the Ashland 2 material to be processed at the White Mesa
mill will not be hazardous waste or contain a listed hazardous waste. The staff has determined
also that the Ashland 2 material is not a residue from water treatment. This material consists of

wastes from the initial processing of uranium ores and associated contaminated soils.

Therefore, the NRC staff considers the uranium-bearing material acceptable for the extraction

of source material.

Determination of whether the feed material is being processed

primarily for its source-material content

To show that potential alternate feed material is being processed primarily for its source-
material content, a licensee must either (1) demonstrate that the material would be approved
for disposal in the tailings impoundment under the "Final Revised Guidance on Disposal of Non-
Atomic Energy Act of 1954, Section 1 le.(2) Byproduct Material in Tailings Impoundments;" or
(2) certify, under oath or affirmation, that the materibl is being processed primarily for the
recovery of uranium and for no other primary purpose. Any such certification must be
supported by an appropriate justification and accompanying documentation.

The licensee has provided a signed affirmation that the uranium-bearing material is being
processed primarily for the recovery of uranium and for no other primary purpose. IUSA states
that the uranium content of the material, in conjunction with the financial considerations
discussed below, makes processing the Ashland 2 material economically attractive to IUSA.

It is IUSA's intent to process the Ashland 2 material either alone or commingled with
conventionally-mined uranium ores during the same mill run. The licensee believes that this
arrangement will result in several benefits which directly influence the cost of processing:

The financial costs of stockpiling ore on the mill site will be reduced since ores will be
processed through the mill at a higher rate;

IUSA will be able to respond more quickly to changing market prices for uranium and
vandadium by reducing the time between mining of the ore and producing and selling
the product (i.e., U30, and V20.);

In processing the Ashland 2 material with the conventional ores, IUSA will be better able
to smooth out the variability in conventional ore production and delivery to the mill, and
thus run the mill for longer periods of time; and

IUSA will be able to retain trained mill workers for longer periods of time, resulting in a
more efficient workforce and a reduced fear of losing trained employees.
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The combination of these benefits, IUSA believes, will reduce the costs of processing the
Ashland 2 material, thus making the overall costs of running the mill economical to recover
the relatively low concentrations of uranium and other recoverable elements in the material.

In addition, the DOE, which managed the FUSRAP sites prior to the USACE, determined
previously that the Ashland 2 material meets the definition of 1 le.(2) byproduct material under
the AEA (DOE, 1995; 1996b). Therefore, the material could be disposed of directly in the White
Mesa tailings impoundments. As such, the material meets the co-disposal test in the staff's
guidance, and because it does, it can be concluded that IUSA will be processing the Ashland 2
material primarily for its source-material content.

It is important to note, however, that, although the material in question may meet the definition
of 1 le.(2) byproduct material under the AEA, this material is not subject to NRC regulation until
it is received by IUSA, an NRC licensee, for processing for its source-material content under the
NRC license, because the material was produced by an activity not licensed by NRC after
November 8, 1978. Therefore, in addition, the material is not subject to NRC jurisdiction during
transport.

Conclusions concerning alternate feed material designation

Based on the information provided by the licensee, the NRC staff finds that the Ashland 2
material is alternate feed material because: (1) it meets the definition of "ore," (2) the material to
be processed at the White Mesa mill will not be or contain listed hazardous wastes, and (3) it
is being processed primarily for its source-material content.

Other considerations

The NRC staff also has concluded that the processing of this material will not result in (1) a
significant change or increase in the types or amounts of effluents that may be released offsite;
(2) a significant increase in individual or cumulative occupational radiation exposure; (3) a
significant construction impact; or (4) a significant increase in the potential for or consequences
from radiological accidents. This conclusion is based on the following information:

a. Yellowcake produced from the processing of this material will not cause the currently-
approved yellowcake production limit of 4380 tons per year to be exceeded. In addition,
and as a result, radiological doses to members of the public in the vicinity of the mill will
not be elevated above levels previously assessed and approved.

b. No modifications to the mill circuit design are necessary to process the Ashland 2
material.

c. Tailings produced by the processing of this material will be disposed of on-site in an
existing lined tailings impoundment (Cell 3). The addition of these tailings (a maximum
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of 25,OQO tons) to Cell 3 will increase the total amount of tailings in the cell by one

percent, to a total of approximately 70 percent of cell capacity; therefore, no new
impoundments are necessary. The design of the existing impoundment, which includes
a leak detection system, previously has been approved by NRC, and IUSA is required

by its NRC license to conduct regular monitoring of the impoundment liners and of the

groundwater around the impoundments to detect leakage if it should occur.

d. In general, the Ashland 2 material is similar in composition to the mill tailings currently
disposed of in the Cell 3 impoundment, because it contains metals and other
parameters which are present already in the tailings. In addition, the amount of tailings
(a maximum of 25,000 tons) produced by processing the Ashland 2 material is not
significant in comparison to the total amount of tailings currently in the cell
(approximately 1.35 million tons). Finally, as stated previously, IUSA is required to
conduct regular monitoring of the impoundment leak detection systems and of the
groundwater in the vicinity of the impoundments to detect leakage if it should occur.
Therefore, the staff considers that any environmental impacts that could be associated
with the disposal of the Ashland 2 tailings will be minimal.

e. For the following reasons, it is not expected that transportation impacts associated with
the movement of the Ashland 2 material by train and truck from the Town of
Tonawanda, New York to the White Mesa mill will be significant:

The material will be shipped as "low specific activityn material in exclusive-use
containers (i.e., no other materials will be in the containers with the uranium-
bearing material). The containers will be appropriately labeled, placarded, and
manifested, and shipments will be tracked by the shipping company from the
Ashland 2 site until they reach the White Mesa mill.

On average during 1996, 370 trucks per day traveled the stretch of State Road
191 between Monticello, UT and Blanding, UT (personal communication with the
State of Utah Department of Transportation). IUSA anticipates an additional 60
trucks per week (or approximately 8.6 trucks per day) traveling this route to the
mill, representing an increased traffic load of only two percent. Shipments are
expected to take place over the course of a limited time period (three to four
months).

The containers and trucks involved in transporting the material to the mill site will
be surveyed and decontaminated, as necessary, prior to leaving the Ashland 2
site for White Mesa and again prior to leaving the mill site for the return trip.

f. The potential for employee exposures from the handling and processing of this material
is not expected to be any more significant than that normally encountered with the
milling of conventional uranium ores. Mill employees involved in handling the material
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will be provided with personal protective equipment (e.g., coveralls, rubber gloves),
including respiratory protection, if necessary. Airborne particulate and breathing zone
sampling results will be used to establish health and safety guidelines to be
implemented throughout the processing operations.

REFERENCES:

U.S. Army Corps of Engineers (USACE), 1998, "Record of Decision for the Ashland 1 (Including
Seaway Area D) and Ashland 2 Sites, Tonawanda, New York," April 1998.

USACE, 1997, "Proposed Plan for the Ashland 1 and Ashland 2 Sites, Tonawanda, New York,"
USACE/OR/21950-1029, November 1997.

U.S. Department of Energy (DOE), 1996a, "1996 BEMR: Ashland 2," available on the Internet
at <http://eagle.emweb.icx.net/bemr96/asho.html>.

DOE, 1996b, "Introduction to Formerly Utilized Sites REMEDIAL ACTION PROGRAM
(FUSRAP)," available on the Internet at <http:llwww.em.doe.gov/bemr96/fusrap.html>.

DOE, 1995, "Formerly Utilized Sites Remedial Action Program (FUSRAP): Building Stakeholder
Partnerships to Achieve Effective Cleanup," Office of Environmental Restoration,
DOE/EM-0233, April 1995.

RECOMMENDED LICENSE CHANGE:

Pursuant to Title 10 of the Code of Federal Regulations, Part 40, Source Material License
SUA-1 358 will be amended by the addition of License Condition No. 10.10 as follows:

10.10 The licensee is authorized to receive and process source material from the Ashland 2
Formerly Utilized Sites Remedial Action Program (FUSRAP) site, located near
Tonawanda, New York, in accordance with the amendment request dated May 8, 1998,
as amended by the submittals dated May 27, June 3, and June 11, 1998.

[Applicable Amendment: 6]

ENVIRONMENTAL IMPACT EVALUATION:

An environmental report covering the information identified in 10 CFR 51.45 was not required
from the licensee. The environmental impacts associated with the excavation of this material
and associated site cleanup activities were addressed previously by the USACE and found to
be not significant (USACE, 1998).

8



Because IUSA's receipt and processing of the material will not result in (1) a significant change
or increase in the types or amounts of effluents that may be released offsite; (2) a significant
increase in individual or cumulative occupational radiation exposure; (3) a significant
construction impact; or (4) a significant increase in the potential for or consequences from
radiological accidents, an environmental review was not performed since actions meeting these
criteria are categorically excluded under 10 CFR 51.22(c)(11).

9
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U.S. NUCLEAR REGULATORY COMMISSION

MATERIALS LICENSE

Pursuant to the Atomic Enerev Act of 1954. as amended, the Ener2.. Reorganization Act of 1974 (P

Federal Regulation's. Chapter !. Parts 30. 31. 32. 33. 34. 35. 36. 39. 40. and 70. and in reliance on staten
b\ the licensee, a license is hereby issued authorizing the licensee to receie. acquire. possess. and tran
material designated below: to use such material for the purpose(s) and at the place(s) designated belt

persons authorized to receive it in accordance with the reeulations of the applicable Part(s). This license
specified in Section 183 of the Atomic Energ, Act of 1954. as amended, and is subject to all applic
Nuclear Regulator\ Commission nov. or hereafter in effect and to any conditions specified below.

Licensee
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8. Maximum Amount that Licensee
May Possess at Any One Time
Under This License

I. 3. License Number
International Uranium (USA) Corporation
[Applicable Amendments: 2]

6425 S. Highway 191
P.O. Box 809
Blanding, Utah 84511

SUA

4. Expiration Date

5. Docket or
Reference No.

..A..--. . - 31

Byproduct. Source. and/or
Special Nuclear Material

7. Chemical and/or Physical
Form

Natural Uranium Any Unlimited

SECTION 9: Administrative Conditions

9.1

9.2

9.3

The authorized place of use shall be the licensee's White Mesa uranium milling facility, located
in San Juan County, Utah.

All written notices and reports to the NRC required under this license, with the exception of
incident and event notifications under 10 CFR 20.2202 and 10 CFR 40.60 requiring telephone
notification, shall be addressed to the Chief, Uranium Recovery Branch, Division of Waste
Management, Office of Nuclear Material Safety and Safeguards.

Incident and event notifications that require telephone notification shall be made to the NRC
Operations Center at (301) 816-5100.

The licensee shall conduct operations in accordance with statements, representations, and
conditions contained in the license renewal application submitted by letter dated August 23,
1991, as revised by submittals dated January 13, and April 7, 1992, November 22, 1994,
July 27, 1995, December 13, and December 31, 1996, and January 30, 1997, which are
hereby incorporated by reference, and for the Standby Trust Agreement, dated April 29, 1997,
except where superseded by license conditions below.

Whenever the word 'will" is used in the above referenced documents, it shall denote a
requirement. [Applicable Amendment: 2]

A. The licensee may, without prior NRC approval, and subject to the conditions specified in
Part B of this condition:

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

9806250154 980623
PDR ADOCK 04008681
C PDR

9.4

"2LE~ C, C,
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(2) Make changes in the procedures presented in the application.

(3) Conduct tests or experiments not presented in the application.

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

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

(2) There is no degradation in the essential safety or environmental commitments in 4
the license application, or provided by the approved reclamation plan.

,I

(3) The change, test, or experiment is consistent with the conclusions of actions
analyzed and selected in the EA dated February 1997.

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

permanent members, other than the three above-specified individuals, may be
consultants.

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

The licensee's SERP shall function in accordance with the standard operating procedures
submitted by letter dated June 10, 1997.

[Applicable Amendments: 3]
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9.5 The licensee shall maintain an NRC-approved financial surety arrangement, consistent with
10 CFR 40, Appendix A, Criteria 9 and 10, adequate to cover the estimated costs, if
accomplished by a third party, for decommissioning and decontamination of the mill and mill
site, for reclamation of any tailings or waste disposal areas, ground-water restoration as
warranted and for the long-term surveillance fee. Within three months of NRC approval of a
revised reclamation/decommissioning plan, the licensee shall submit, for NRC review and
approval, a proposed revision to the financial surety arrangement if estimated costs in the
newly approved plan exceed the amount covered in the existing financial surety. The revised
surety shall then be in effect within 3 months of written NRC approval.

Annual updates to the surety amount, required by 10 CFR 40, Appendix A, Criteria 9 and 10,
shall be submitted to the NRC at least 3 months prior to the anniversary date which is
designated as June 4 of each year. If the NRC has not approved a proposed revision to the
surety coverage 30 days prior to the expiration date of the existing surety arrangement, the
licensee shall extend the existing surety arrangement for 1 year. Along with each proposed
revision or annual update, the licensee shall submit supporting documentation showing a
breakdown of the costs and the basis for the cost estimates with adjustments for inflation,
maintenance of a minimum 15 percent contingency fee, changes in engineering plans,
activities performed and any other conditions affecting estimated costs for site closure. The
basis for the cost estimate is the NRC approved reclamation/decommissioning plan or NRC
approved revisions to the plan. The previously provided guidance entitled "Recommended
Outline for Site Specific Reclamation and Stabilization Cost Estimates" outlines the minimum
considerations used by the NRC in the review of site closure estimates.
Reclamation/decommissioning plans and annual updates should follow this outline.

The currently approved surety instrument, a Performance Bond issued by National Union
Fire Insurance Company in favor of the NRC, and the associated Standby Trust Agreement,
dated April 29, 1997, shall be continuously maintained in an amount not less than $11,469,859
for the purpose of complying with 10 CFR 40, Appendix A, Criteria 9 and 10, until a
replacement is authorized by the NRC.

[Applicable Amendments: 2, 3, 5]

9.6 Standard operating procedures shall be established and followed for all operational process
activities involving radioactive materials that are handled, processed, or stored. SOPs for
operational activities shall enumerate pertinent radiation safety practices to be followed.
Additionally, written procedures shall be established for non-operational activities to include in-
plant and environmental monitoring, bioassay analyses, and instrument calibrations. An up-to-
date copy of each written procedure shall be kept in the mill area to which it applies.

All written procedures for both operational and non-operational activities shall be reviewed and
approved in writing by the radiation safety officer (RSO) before implementation and whenever
a change in procedure is proposed to ensure that proper radiation protection principles are
being applied. In addition, the RSO shall perform a documented review of all existing
operating procedures at least annually.

9.7 Before engaging in any activity not previously assessed by the NRC, the licensee shall
administer a cultural resource inventory. All disturbances associated with the proposed
development will be completed in compliance with the National Historic Preservation Act (as

r
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amended) and its implementing regulations (36 CFR 800), and the Archaeological Resources
Protection Act (as amended) and its implementing regulations (43 CFR 7).

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

The licensee shall avoid by project design, where feasible, the archeological sites designated
"contributing" in the report submitted by letter dated July 28, 1988. When it is not feasible to
avoid a site designated "contributing" in the report, the licensee shall institute a data recovery
program for that site based on the research design submitted by letter from C. E. Baker of
Energy Fuels Nuclear to Mr. Melvin T. Smith, Utah State Historic Preservation Officer (SHPO),
dated April 13, 1981.

The licensee shall recover through archeological excavation all "contributing" sites listed in the
report which are located in or within 100 feet of borrow areas, stockpile areas, construction
areas, or the perimeter of the reclaimed tailings impoundment. Data recovery fieldwork at
each site meeting these criteria shall be completed prior to the start of any project related
disturbance within 100 feet of the site, but analysis and report preparation need not be
complete.

Additionally, the licensee shall conduct such testing as is required to enable the Commission
to determine if those sites designated as "Undetermined" in the report and located within
100 feet of present or known future construction areas are of such significance to warrant their
redesignation as "contributing." In all cases, such testing shall be completed before any aspect
of the undertaking affects a site.

Archeological contractors shall be approved in writing by the Commission. The Commission
will approve an archeological contractor who meets the minimum standards for a principal
investigator set forth in 36 CFR Part 66, Appendix C, and whose qualifications are found
acceptable by the SHPO.

The licensee is hereby authorized to possess byproduct material in the form of uranium waste
tailings and other uranium byproduct waste generated by the licensee's milling operations
authorized by this license. Mill tailings shall not be transferred from the site without specific
prior approval of the NRC in the form of a license amendment. The licensee shall maintain a
permanent record of all transfers made under the provisions of this condition.

The licensee is hereby exempted from the requirements of Section 20.1902 (e) of 10 CFR Part
20 for areas within the mill, provided that all entrances to the mill are conspicuously posted in
accordance with Section 20.1902 (e) and with the words, "Any area within this mill may contain
radioactive material."

Release of equipment or packages from the restricted area shall be in accordance with
"Guidelines for Decontamination of Facilities and Equipment Prior to Release for Unrestricted
Use or Termination of Licenses for Byproduct, Source, or Special Nuclear Material," dated May
1987, or suitable alternative procedures approved by the NRC prior to any such release.
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SECTION 10: Operational Controls, Limits, and Restrictions

10.1 The mill production rate shall not exceed 4380 tons of yellowcake per year.

10.2 All liquid effluents from mill process buildings, with the exception of sanitary wastes, shall be
returned to the mill circuit or discharged to the tailings impoundment.

10.3 Freeboard limits for Cells 1-1, 3, and 4A, and tonnage limits for Cell 3, shall be as stated in
Section 3.0 to Appendix E of the approved license application.

10.4 Disposal of material and equipment generated at the mill site shall be conducted as described
in the licensee's submittals dated December 12, 1994 and May 23, 1995, with the following
addition:

A. The maximum lift thickness for materials placed over tailings shall be less than 4-feet
thick. Subsequent lifts shall be less than 2-feet thick. Each lift shall be compacted by
tracking of heavy equipment, such as a Cat D-6, at least 4 times prior to placement of
subsequent lifts.

10.5 In accordance with the licensee's submittal dated May 20, 1993, the licensee is hereby
authorized to dispose of byproduct material generated at licensed in situ leach facilities,
subject to the following conditions:

A. Disposal of waste is limited to 5000 cubic yards from a single source.

B. All contaminated equipment shall be dismantled, crushed, or sectioned to minimize void
spaces. Barrels containing waste other than soil or sludges shall be emptied into the
disposal area and the barrels crushed. Barrels containing soil or sludges shall be
verified to be full prior to disposal. Barrels not completely full shall be filled with tailings
or soil.

C. All waste shall be buried in Cell No. 3 unless prior written approval is obtained from the
NRC for alternate burial locations.

D. All disposal activities shall be documented. The documentation shall include
descriptions of the waste and the disposal locations, as well as all actions required by
this condition. An annual summary of the amounts of waste disposed of from off-site
generators shall be sent to the NRC.

10.6 The licensee is authorized to receive and process source materials from the Allied Signal
Corporation's Metropolis, Illinois, facility in accordance with the amendment request dated
June 15, 1993.

10.7 The licensee is authorized to receive and process source material from Allied Signal, Inc. of
Metropolis, Illinois, in accordance with the amendment request dated September 20, 1996,
and amended by letters dated October 30, and November 11, 1996.

10.8 The licensee is authorized to receive and process source material, in accordance with the
amendment request dated March 5, 1997. [Applicable Amendments: 1]

H
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10.9 The licensee is authorized to receive and process source material from Cabot Performance
Materials' facility near Boyertown, Pennsylvania, in accordance with the amendment request I

dated April 3, 1997, as amended by submittals dated May 19, and August 6, 1997.
[Applicable Amendments: 4]

10.10 The licensee is authorized to receive and process source material from the Ashland 2
Formerly Utilized Sites Remedial Action Program (FUSRAP) site, located near Tonawanda,
New York, in accordance with the amendment request dated May 8, 1998, as amended by the
submittals dated May 27, June 3, and June 11, 1998. re

[Applicable Amendment: 6]
HA

SECTION 11: Monitoring, Recording, and Bookkeeping Requirements

11.1 The results of sampling, analyses, surveys and monitoring, the results of calibration of
equipment, reports on audits and inspections, all meetings and training courses required by
this license and any subsequent reviews, investigations, and corrective actions, shall be
documented. Unless otherwise specified in the NRC regulations all such documentation shall
be maintained for a period of at least five (5) years.

11.2 The licensee shall implement the effluent and environmental monitoring program specified in 1
Section 5.5 of the renewal application, as amended by the submittal dated June 8, 1995, and
as revised with the following modifications or additions:

A. Stack sampling shall include a determination of flow rate.

B. Surface water samples shall also be analyzed semiannually for total and dissolved
U-nat, Ra-226, and Th-230, with the exception of the Westwater Creek, which shall be
sampled annually for water or sediments and analyzed as above. A sediment sample
shall not be taken in place of a water sample unless a water sample was not available.

C. Groundwater sampling shall be conducted in accordance with the requirements in
License Condition 11.3.

D. The licensee shall utilize lower limits of detection in accordance with Section 5 of
Regulatory Guide 4.14 (Revision 1), for analysis of effluent and environmental samples.

E. The inspections performed semiannually of the critical orifice assembly committed to in
the submittal dated March 15, 1986, shall be documented. The critical orifice assembly
shall be calibrated at least every 2 years against a positive displacement Roots meter to
obtain the required calibration curve.

[Applicable Amendment: 5]

11.3 The licensee shall implement a groundwater detection monitoring program to ensure
compliance to 10 CFR Part 40, Appendix A. The detection monitoring program shall be in
accordance with the report entitled, "Points of Compliance, White Mesa Uranium Mill,"
submitted by letter dated October 5, 1994, as modified by the following:
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A. The leak detection system for all ponds will be checked weekly. If liquid is present,
it shall be analyzed for chloride, sulfate, selenium, and pH. The samples will be
statistically analyzed to determine if significant linear trends exist, and the results will be
submitted to NRC for review.

B. If a significant linear trend is indicated, the licensee will submit a proposed corrective
action for review and approval to NRC. The corrective action shall include a discussion
on delineation of the areal extent and concentration of hazardous constituents.

C. The licensee shall sample monitoring wells WMMW-5, -11, -12, -14, -15, and -17, on a
quarterly basis. Samples shall be analyzed for chloride, potassium, nickel, and uranium,
and the results of such sampling shall be included with the environmental monitoring
reports submitted in accordance with 10 CFR 40.65.

11.4 During extended periods of mill standby, eight-hour annual sampling for U-nat, Ra-226, Th-230
and Pb-210 may be eliminated if routine airborne sampling show levels below 10 percent of
the appropriate 10 CFR Part 20 limits.

During periods of standby, sampling frequencies for area airborne uranium sampling within the :j
mill may be reduced to quarterly, provided measured levels remain below 10 percent of the
derived air concentration (DAC). If these levels exceed 10 percent of the DAC, the sampling r
frequency should follow the recommendations in Regulatory Guide 8.30.

11.5 Calibration of in-plant air and radiation monitoring equipment shall be performed as specified A

in the license renewal application, under Section 3.0 of the "Radiation Protection Procedures
Manual," with the exception that in-plant air sampling equipment shall be calibrated at least
quarterly and air sampling equipment checks shall be documented.

11.6 The licensee shall perform an annual ALARA audit of the radiation safety program in

accordance with Regulatory Guide 8.31.

SECTION 12: Reporting Requirements

12.1 The licensee shall submit to NRC for review, by June 30, 1997, a detailed reclamation plan for

the authorized tailings disposal area which includes the following:

A. A post-operations interim stabilization plan which details methods to prevent wind and
water erosion and recharge of the tailings area.

B. A plan to determine the best methodology to dewater and/or consolidate the tailings
cells prior to placement of the final reclamation cover.

C. Plan and cross-sectional views of a final reclamation cover which details the location
and elevation of tailings. The plan shall include details on cover thickness, physical
characteristics of cover materials, proposed testing of cover materials (specifications
and quality assurance), the estimated volumes of cover materials and their availability
and location.

!W t_ -. t14 ttJP 9 II- T0
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D. Detailed plans for placement of rock or vegetative cover on the final reclaimed tailings
pile and mill site area.

E. A proposed implementation schedule for items A through D above which defines the
sequence of events and expected time ranges.

F. An analysis to show that the proposed type and thickness of soil cover is adequate to
provide attenuation of radon and is adequate to assure long-term stability, as well as an
analysis and proposal on methodology and time required to restore ground water in
conformance to regulatory requirements.

G. The licensee shall include a detailed cost analysis of each phase of the reclamation plan
to include contractor costs, projected costs of inflation based upon the schedule
proposed in item E, a proposed contingency cost, and the costs of long-term
maintenance and monitoring.

12.2 The licensee shall submit a detailed decommissioning plan to the NRC at least twelve (12)
months prior to planned final shutdown of mill operations.

FOR THE NUCLEAR REGULATORY COMMISSION

Dat .• - -oepholonich, Chief

Uranium Recovery Branch
Division of Waste Management
Office of Nuclear Material Safety

and Safeguards
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U.S. Department of Energy
1000 Independence Avenue, S.W.
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Additional information on the Formerly Utilized Sites Remedial

Action Program (FUSRAP) is available through the 24-hour-a-day

FUSRAP Public Access Line at 1-800-253-9759.

Additional information about FUSRAP, or other DOE

Environmental Management activities, is available through the

Center for Environmental Management Information at

1-800-7EM-DATA (1-800-736-3282).
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PURPROSE OF THIS BOOKLET

This booklet describes the U.S. Department of Energy's (DOE's) Formerly Utilized Sites Remedial
Action Program (FUSRAP). Stakeholders can read this booklet to learn more about the history of
FUSRAP and the ongoing and planned efforts to clean up FUSRAP sites. DOE encourages
stakeholder input into the FUSRAP decision-making process, and this booklet highlights
opportunities for stakeholder involvement in both national and site-specific FUSRAP issues.

This booklet contains six sections and four appendices:

:LSR.\P -T A GLANCE-describes how FUSRAP sites were created, the
importance of cleaning up these sites, DOE's objectives for the program, the types
of waste commonly found at FUSRAP sites, and progress in cleaning up FUSRAP
sites.

MIAVNAGING THE PROGRAM-briefly explains who manages and conducts
cleanup activities at FUSRAP sites, describes the Federal budget process by which
the amount of funding available for FUSRAP is determined each year, and provides
a map of the United States indicating where the 46 FUSRAP sites are located.

F L S RAP RU L ES A N D TOO LS-describes the Federal laws and regulations that
guide FUSRAP cleanup decisions and activities.

T E FL S RAP CL E A , P P ROC E S S-explains how FUSRAP sites are identified,

designated, and cleaned up.

'\\:OLVING STAKEHOLDERS IN FUSRAP DECISIONS-highlights major
stakeholder concerns at FUSRAP sites and describes how stakeholders can become
involved in decisions affecting FUSRAP.

, i N G TO THE F L-T-L R E-highlights some FUSRAP success stories and sets
the stage for future FUSRAP activities.

F, E N D IX 1-contains a site-by-site summary of FUSRAP activity

-- \,. !- 2-contains a summary of the cleanup evaluation criteria DOE uses
to develop and evaluate FUSRAP cleanup alternatives.

i'V:EN DI \ 3-Icontains a list of FUSRAP public information centers and other
sources for getting information about FUSRAP.

P E N. D i X 4--contains a glossary of key FUSRAP terms.

i



INTRODUCTION

The Department of Energy is committed to protecting public health and the environment by dealing with
the environmental legacy of the Cold War. This, in many ways, is as complex as the challenges faced by the
Department of Energy's predecessor agencies in developing and manufacturing nuclear weapons to fight
the Cold War.

The Formerly Utilized Sites Remedial Action Program (FUSRAP) cleanup, which is being conducted at 46
sites in 14 states, touches the lives of countless Americans. We have to date cleaned up 18 FUSRAP sites
and anticipate the cleanup of three more by the end of Fiscal Year 1996. The course of the ongoing andS future cleanups will be decided through broad public involvement-at both the national and local events.
We have created this booklet to foster sustained and informed public discussion on the critical issues and
challenges facing the cleanup of the formerly utilized sites.

Our hope is that this booklet will enable us to move forward together and succeed in this worthwhile
undertaking.

Thomas P. Grumbly,
Assistant Secretary for Environmental Management

U.S. Department of Energy

Hi
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. o.71ive ores., I fram such piaces as the Belgian Congo

r..ee s.-. ested. and Then packaged and shipped
o dine.**,-o.. -;is for further processing during World War

.. cc--e o,,-; energy acc-v.res continued at the
. - z, -.... , , .

The Legacy of Early Atomic
Weapons Production

LA
During the 1940s, 1950s, an(
1960s, work was performed a
sites throughout the United.
States as part of the nation's,.
early atomic energy program.
Some activity can be traced4*
back as far as the early days o0
World War II and the Manhattar•
Engineering District (MED),!
other sites were involved in>.ý
peacetime activities under thei
Atomic Energy Commissiori
(AEC). Both the MED and the,,
AEC were predecessors of the,`
current U.S. Department ofi•
Energy (DOE). r0

Generally, sites that became
contaminated during this early
period of the nuclear program
were cleaned up or released for
use under the cleanup guide-
lines in effect at the time.
Because those cleanup guide-
lines were not as strict as today's

.. -.. ... -:. - c, e g r iee ng.
.- - ~. .~X Vii:r-ty

-_=-,. ." 7 -a ouse

,-' ' " ••e .. ....- -• .q ted

. -ere

S"- . - . .. " ' .,..as

_ -. . - --"• .. . ;._. . ,,,•• c ~ "a., .•
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FUSPAýPAT ýA GLANC&ý.. ..

guidelines, small amounts of
* radioactive materials remained

at some of the sites. Then, when
the owners would demolish a
building or move materials,
waste sometimes spread,
primarily through the soil or air,
to other locations and onto
vicinity properties near some of
the sites.

Storage, sampling, assaying,
processing, or machining of
uranium ore and metal took
place at all FUSRAP sites.. Figure 1 shows how these
activities resulted in today's
FUSRAP sites.

During the 1940s, uranium ore
was shipped from the Belgian
Congo (African ores) or the
Western United States and
Canada. The Belgian Congo
ore was placed in temporary
storage. Most of the ore from
the Western United States and
Canada went directly into
processing.

From temporary storage, the
African ore either was sent
directly to a processing facility
or was sent to a sampling and
assaying facility prior to
processing. Once the ore had
been processed, it was sent to
either a uranium enrichment
facility or a uranium metal
machining plant.

Wastes from uranium pro-
cessing were sent to storage
and disposal facilities. En-
riched uranium was sent
directly to weapons devel-
opment sites, and machined

FIGURE 1
Material Flow at FUSRAP Sites

AFRICAN ORES TEMPORARYSTORAGE

ORES

Belgian Congo

MINING AND MILLING

Middlesex Sampling Plant, NJ
Baker & Williams, NY
Elza Gate, TN 4

Western U.S. and Canada

URANIUM ENRICHMENT

OTHER SITES

CONTAMINATED MATERIALS
Luckey, OH
Painesville, OH

RESEARCH
University of California, CA
CE Site, CT
Dupont & Company, NJ
Kellex/Pierpont, NJ
Albany Research Center, OR

PROCESSING

4'
WEAPONS

DEVELOPMENT

THORIUM TAILINGS PILES
SW.R. Grace & Company, MD
Maywood, NJ
Wayne Interim Storage Site, NJ

Acid/Pueblo Canyon, NM
Bayo Canyon, NM
Chupadera Mesa, NM

This figure shows the flow of uranium ore from the Belgian Congo,
Western United States, and Canada to storage, sampling,
processing, machining, or weapons development facilities
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ASSAYING AND SAMPLING

Granite City Steel, IL
Middlesex Sampling Plant, NJ
New Brunswick Lab, NJ

WASTE STORAGE/DISPOSAL

Shpack Landfill, MA
Latty Avenue Properties, MO
St. Louis Airport Site, MO
St. Louis Airport Vicinity

Properties, MO
St. Louis Downtown Site, MO
Acid/Pueblo Canyons, NM
Bayo Canyon, NM
Middlesex Municipal Landfill, NJ
Middlesex Sampling Plant, NJ
New Brunswick Lab, NJ
Ashland 1, NY

agara Falls Storage Site, NY
Niagara Falls Storage Site Vicinity

Properties, NY
Seaway Industrial Park, NY

URANIUM METAL MACHINING

uranium was sent to pro-
duction reactors-primarily
the Hanford Reservation in
Washington State in the 1940s
and the Savannah River Plant
in South Carolina in the 1950s.
These reactors produced basic
materials used in making
nuclear weapons. These re-
sulting materials were then
sent from the production
reactors to weapons develop-
ment facilities.

DOE began FUSRAP in 1974 to
study and clean up these sites.
If a site is a candidate for
FUSRAP, old records are re-
viewed, previous employees
are interviewed, and the site is
surveyed. If contamination is
found that is connected to MED
or AEC activities, cleanup is
approved under FUSRAP.
Congress also has added
specific sites to FUSRAP.

FUSRAP Legal Authority

Three Federal laws give. DOE
the authority to conduct
FUSRAP activities:

" The Atomic Energy Act of'
1954 (AEA) requires that /
public health and safety be
protected during all atomic
energy research and
production activities.

* The 1984 Energy and V

Water Development
Appropriations Act
established FUSRAP
projects at four specific
sites: Colonie, New York;
Wayne, New Jersey;

University of Chicago, IL
National Guard Armory, IL

k '(Downtown), MO ,
Li Products, NY

pPRODUCTION
REACTORS

9221
Seymour Speciality Wire, CT
Madison, IL
Chapman Valve, MA
Ventron, MA
General Motors, MI
Colonie, NY
Bliss & Laughlin Steel, NY
Alba Craft, OH
B&T Metals, OH
Baker Bros., OH
Associate Aircraft, OH
HHM Safe Company, OH
Aliquippa Forge, PA
C.H. Schnoor, PA

tnrcughout the United States. Each Of the 46 FUSRAP sites i.
•ssoc!cated with one or more of these activities.
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FUSRAP AT A GLANCE

Maywood, New Jersey;
and the Latty Avenue
Properties in Missouri.

0 The 1985 Energy and
Water Development
Appropriations Act
directed DOE to acquire
the St. Louis Airport Site
in Missouri, clean it up,
and then develop the
property as a disposal site
for waste from this site and
its vicinity properties, as
well as the Latty Avenue
Properties in Missouri.

The Importance of FUSRAP

Even though FUSRAP sites
have radioactive material
above current DOE cleanup
guidelines, none of the sites
pose immediate health risks to
the public or the environment
under current land uses.
FUSRAP site materials have
very low concentrations of
radioactivity, and people are
not exposed to them for long
periods of time.

In fact, under present conditions
at most FUSRAP sites, concen-
trations of radioactivity are so
low that the greatest annual
exposure to a member of the
public is about I to 2 millirems
per year. This is less than I
percent of the annual exposure
that a person receives from other
sources of radiation in their daily
lives. Figure 2 shows the major
sources of natural and artificial
radiation in a person's daily life.

Although materials at FUSRAP
sites are not a hazard under

current land uses, they will
remain radioactive for thou-
sands of years, and health risks
could increase if the use of the
land were to change. For
example, if a residence was built
on a contaminated area, radon
gas could accumulate in the
house. Persons breathing dust
particles or eating food grown in
the soil could also receive un-
acceptable exposure.

Under FUSRAP, each site is
cleaned up to a standard that
considers possible future uses
for the land. Highest priority
is given to cleanups that reduce
radiation exposure to the
public.

Cleaning up FUSRAP sites not
only eliminates potential health
hazards and protects the
environment, but may allow pre-
viously unusable or restricted
property to be returned to uses
that benefit the community. For
sites cleaned up to levels which

allow unrestricted land use,
people can live safely on the
property, drink water from the
on-site wells, or grow crops or
livestock for food.

FUSRAP Objectives

FUSRAP has five major objec-
tives:

N Find and evaluate sites
that supported MED/
AEC early atomic energy
program work and
determine whether the
sites need cleanup and/or
control;

" Clean up or control these
sites so that they meet
current DOE guidelines;

" Dispose of or stabilize
wastes in an environ-
mentally acceptable way;

* Complete all work so that
DOE complies with

FIGURE 2
Radiation Sources in Daily Life

Radiation inside the body
11%

Cosmic radiation - 8%

Nuclear industry - 0.05%

Other (fallout, FUSRAP~sites) - < 1 %

O Medical x-rays - 11%

Consumer products - 3%
Radon clear medicine - 4%

55% Rocks and soil
8%

U Natural Radiation [] Artificial Radiation

Source: U.S. Department of Energy, Oak Ridge
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FUSRAP Waste Handling Options

- - Jrv .czc.c7 j -'Se Sc 0S

AEC from the early 1940s
through the early 1960s. Most
of these sites were involved in
some way in processing or
handling radioactive material
ownedby the Government.
More than 400 sites have been
identified as potential candi-
dates for FUSRAP. Many of
these sites are covered by other
Federal cleanup programs or are
under the jurisdiction of other
agencies and, therefore, will not

I I _ - _ 1J_ "'r TCT A D

ccsc:......... .* ~ 0 vcre ro eýnsur"es ;SC!Cfiof Cf,
e~rieva .n ~h fcr -leeftu.

appropriate Federal laws
and regulations and State
and local environmental
and land-use requirements
(to the extent permitted by
Federal law); and

r Certify the sites for
appropriate future use.

DOE continues to improve its
FUSRAP objectives and modify
the scope of the program as it
learns from previous FUSRAP
cleanup activities.

..... ..-kPS tes

The waste at many FUSRAP
sites is like a sandy soil. Much
of this material resulted from
processing ore to recover
uranium and thorium. This
waste is a "by-product" material

known as 1le(2), as defined
under the Uranium Mill Tailings

Radiation Control Act of 19781 be cleanea up unaer rU ,-R.
Very low levels of uranium from Other sites require more detailed
the machining of uranium metal investigations, and in some
are found at several FUSRAP cases, radiological surveys. To
sites. This waste is known as date, 46 sites and their vicinity
low-level radioactive waste (see 'Properties have been included in
Glossary in Appendix 4). FUSRAP. More than 300 sites

have been eliminated from
The low-level waste at FUSRAP
sites is stored or disposed of
according to applicable Federal,
State, and local regulations and
DOE guidelines. Wastes may be
stored in containerized drums,
engineered containment struc-
tures, or shipping containers to
control leakage. DOE currently
uses commercial disposal
facilities and other Federal sites
to dispose of the waste.

FLSRAP n ,I P Progress

Since 1974, FUSRAP has iden-
tified several hundred sites that
were used to support the MED/

FUSRAP, because there is no
significant potential for radio-
active materials at the site, DOE
does not have authority to
conduct the cleanup, and/or
another government agency or
program has authority and is
responsible for cleanup.

DOE currently estimates that
all FUSRAP sites will be
cleaned up by the year 2016, at
a total cost of approximately
$2.5 billion.

I
9:ý_
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T: e -lbany Ve tail.-rg:cc ,-
% • C~~~erter in Oregon waso esCC,,n:

• • • r•,r~ng .•"nng Ono cc,"s, =e.

.4.: . •nocuCing urariun, ,>.". .......
z,,r~c, urnu S ,Ds "ar-,, - •,L-.c.n' e.

DOE does nor own mhe c-ace.-v au
Ss ,esponsible far cleoning uc ne c •-
taminotion. This site oons;sfe a'c
ouiidings on -5 acres ot ,"nd -
though the contamination .ev=s:

were not nigh of th~is sire. O
cleaned it up to reduce radiation ex-
posure to 'as low as reasonob..y
achievable" (ALARA) levels. C,'eanuo

A activities included scrubbing ana
sanding (see upper photo) and 'e-
moving a building and some nearby•'•soil (see lower photo), Nearly 3.7co

cubic yards of waste were oroduced
o- this site. The cleanup is complete.

.%0ýt
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MANAGING THE PROGRAM

Since it began in 1974, FUSRAP
has made significant progress.
Of the 46 sites shown in
Figure 3 on the following page,
18 sites have been totally
cleaned up, and partial cleanup
has taken place at 11 others. In
addition, more than 180
properties-residences, bus-
inesses or public lands-
associated with FUSRAP sites
have been totally cleaned up.
Six of the 46 FUSRAP sites are
listed on the National Priorities
List (NPL)-the U.S. Environ-
mental Protection Agency's
(EPA's) list of waste sites across
the country. The estimated
total volume of waste at the 46
FUSRAP sites is 2.3 million
cubic yards, roughly the
equivalent of covering 460
football fields with 3 feet of
waste. This volume of waste,
however, has very low levels of
contamination.

Appendix 1 to this booklet
gives a site-by-site summary of
FUSRAP activity, including
information on estimated
waste volumes and types.

A budget is a plan for setting
levels of spending, financing
spending, and managing funds.
Since developing a budget
involves choosing among alter-
native expenditures, a budget
also provides a plan of op-
erations and a description of
program goals and priorities.

By February of each year, the
President submits to the U.S.
Congress a budget for the
Fiscal Year (FY) starting on the
following October 1 (the
beginning of the Fiscal Year).
Preparation of the budget
begins about 18 months before
the Fiscal Year in which the
budgeted funds will be spent.
For example, for the FY 1997
budget, which is sent to the
Congress in early 1996, the
process began early in 1995.
Therefore, Federal agencies are
dealing with three fiscal year
budgets at the same time. For
example, in April of 1995 DOE
is deveioping its FY 1997
budget (known as the outyear
budget), has its FY 1996 budget
(called the President's budget)
working its way. through
Congress, and is spending its
FY 1995 budget (known as the
operating budget).

Figure 4 shows the FUSRAP
operating budget over time. The
FUSRAP budget has grown
steadily since FY 1993 as more
FUSRAP sites were identified
and cleaned up. However,
FUSRAP believes it has now
identified all FUSRAP sites that
would significantly affect the
cost or schedule of the program.

DOE anticipates cuts in its
FY 1996 environmental budget,
with further cuts looming in
FY 1997. These cuts are con-
sistent with general decreases
across the Federal Government,
and will impact the amount of
money available for FUSRAP
site cleanups. In developing its
FY 1997 budget, DOE is inviting
states, EPA, and other stake-
holders to participate in the
process. DOE is taking steps to
develop a meaningful '"bottom-
up" prioritization, through

FIGURE 4
The FUSRAP Budget

Cumulative No. of
Sites Completed

Cumulative No.
of Sites

11r II SI I I . I1 , I 1 9, 011 ,I ,I, 1t
171 171 "71 "11 J Id 11131 1 31d "I1 "I J _

FIGURE 4
The FUSRAP Budget80

C

C

601

50

/

304

20

10

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95

Fiscal Year
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FIGURE 3
FUSRAP-46 Sites in 14 States

Remedial Action Ongoing or Planned

Remedial Action Completed

Missouri Sites
+*. Latty Avenue Properties. Hazelwood
+0 St. Louis Airport Site, St. Louis

0 St. Louis Airport Site (Vicinity Prop.),
Hazel wood and Berkeley

St. Louis Downtown Site, St. Louis

New Jersey Sites
Du Pont & Company, Deepwater

+-i-t Maywood, Maywood
t Middlesex Sampling Plant. Middlesex
t New Brunswick Laboratory. New

Brunswick
+*t Wayne Interim Storage Site, Wayne

New York Sites
Ashland 1. Tonawando
Ashland 2, Tonowanda
Linde Air Products, Tonawanda
Seaway Industrial Park, Tonawanda
Bliss & Laughlin Steel, Buffalo

t Niagara Falls Storage Site. Lewiston
+t Colonie. Colonie

Ohio Sites
Associate Aircraft. Fairfield
B&T Metals, Columbus
Baker Brothers, Toledo
Luckey. Luckey
Painesville, Painesville

Additional Sites

CE Site, Windsor, CT
Madison, Madison, IL
Chapman Valve, Indian Orchard, MA
Shpack Landfill. Norton, MA
Ventron. Beverly, MA
General Motors, Adrian, MI

W.R. Grace & Company, Curtis Bay. MD

Completed Sites (18)

Kellex/Pierpont, Jersey City, NJ (198 1)
Acid/Pueblo Canyons, Los Alamos,

NM (1982)
Bayo Canyon, Los Alamos. NM (1982)
University of California, Berkeley,

CA (1982)
Chupadera Mesa, White Sands Missile

Range. NM (1984)
Middlesex Municipal Landfill, Middlesex,

NJ (1986)
Niagara Falls Storage Site Vicinity Prop.,

Lewiston, NY (1986)
University of Chicago, Chicago, IL (1987)
National Guard Armory, Chicago, IL (1988)
Albany Research Center, Albany,

OR (7991)
Elza Gate, Oak Ridge, TN (1992)
Seymour Specialty Wire, Seymour,

CT (1993)
Baker & Williams Warehouses, New York,

NY (1993)
Granite City Steel, Granite City, IL (1993)
Aliquippa Forge, Aliquippa, PA (1994)
C.H. Schnoor, Springdale, PA (1994)
Alba Craft, Oxford, OH (1995)
HHM Safe Co., Hamilton, OH (1995)

t DOE-Owned or leased Site + Assigned By Congress 0'NPL Site

4 NPL Site
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which stakeholders will work
with DOE to prioritize site
activities in a way that max-
imizes available resources.
With shrinking budgets, DOE
with its stakeholders must
develop creative approaches to
ensure that all legal require-
ments under enforceable agree-
ments are met without re-
ducing cleanup activities. DOE
is dedicated to working with
FUSRAP stakeholders to iden-
tify and use creative solutions.

. FUSRAP Roles and
Responsibilities

The Office of Environmental
Restoration, within the Office
of Environmental Management
at DOE Headquarters in
Washington, DC, develops
guidance and provides policy

advice to FUSRAP. Technical,
administrative, and financial
management of FUSRAP act-
ivities are the responsibility of
the DOE Operations Office in
Oak Ridge, Tennessee.

DOE hires companies from the
private sector to perform
FUSRAP activities. A project
management contractor con-
ducts site investigations and
cleanups. An environmental
services contractor helps DOE
plan site investigations, evalu-
ate cleanup alternatives, and
ensure that all FUSRAP activi-
ties comply with environmen-
tal requirements. Other con-
tractors independently verify
that FUSRAP activities have, in
fact, cleaned up the site or
property.

State and local governments
and property owners also play
key roles in FUSRAP. State
governments help decide ap-
propriate and acceptable dis-
posal s ites for FUSRAP wastes
and ensure compliance with
State regulations. Local gov-
ernments work to ensure the
protection of the community
and help inform the public
about cleanup activities. Prop-
erty owners may provide criti-
cal information about past ac-
tivities at FUSRAP sites. DOE
actively solicits input from
these and other stakeholders at
FUSRAP sites. Opportunities
for stakeholder involvement
are discussed later in this
booklet.

AT the Eiza Gate site in Oak Ridge. Tennessee, hign-
grade uranium ore from Africa and ore processing
residues were stored. This photogroph shows drifling at
the site to determine contamination levels. Cieanup
was compie ted in 1992.
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Federal Laws and Regulations

A number of Federal laws and
regulations guide every step of
the FUSRAP cleanup process-
from initial site identification
through final cleanup certifica-

* tion. It is typical for many
FUSRAP sites to fall under
several of these laws at the
same time, depending on the
type of waste and the actions

* required to clean it up. Because
so many different Federal laws
and regulations apply to.environmental cleanup, com-
pliance with these laws becomes
very complex. Under certain
circumstances, for example, the
act of digging up soil could be
affected by several major
Federal environmental laws.
While the focus of each Federal
law or regulation is different,
the goals are the same: to
protect human health and the
environment.

C ERCLA

The Comprehensive Environ-
W 'mental Response, Compensa-

tion, and Liability Act
(CERCLA) of 1980 (also known
as Superfund) is the main law
governing the cleanup of many
FUSRAP sites. Two types of
cleanups are conducted under
CERCLA: removal actions and
remedial actions. Removal
actions are short-term actions
taken to clean up, remove, and
monitor contamination. Re-
medial actions are the study,
design, and construction of
longer-term responses aimed at
permanently cleaning up a site.
As shown in Figure 5, the

CERCLA process for longer-
term cleanup actions has three
phases:

M Phase I: Conducting a
preliminary assessment/
site inspection;

* Phase II: Studying the site,
evaluating cleanup
alternatives, and selecting a
cleanup plan; and

* Phase III: Designing and
implementing the chosen
plan.

The preliminary assessment/
site inspection is used to decide
which sites should be added to
the NPL. Sites are scored based
on their impact to public health
and the environment, and
those sites that exceed a certain
Hazard Ranking System (HRS)
score are added to the NPL.

EPA oversees CERCLA activities
at most NPL sites. Cleanup at
FUSRAP NPL sites is guided by

Federal Facility Agreements
(FFAs) between DOE and EPA,
often with input from the States
where sites are located. DOE
integrates CERCLA activity
with other laws that apply to
the site. The FFA also sets
cleanup priorities; defines
responsibilities and inter-
actions; and establishes a
schedule for work at a site.

The NCP

CERCLA cleanups are guided
by the National Oil and
Hazardous Substances Pollu-
tion Contingency Plan, com-
monly referred to as the NCP.
As shown in Figure 5, the NCP
requires specific steps for
investigating and cleaning up
sites.

After an initial planning period,
workers begin a remedial in-
vestigation to identify the types
and locations of contamination
present at the site. At the same
time, a feasibility study is con-

10
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ducted that uses the results of
the remedial investigation to
formulate a range of cleanup
options. DOE evaluates these
options and recommends a
preferred alternative for clean-

ing up the site. Appendix 2
summarizes the NCP evaluation
criteria that DOE uses to develop
and evaluate FUSRAP cleanup
alternatives.

FIGURE 5
The CERCLA/NCP Cleanup Process

?Pe!irnincry Assessment. Site ;nspection

Continuous
Public

irvolvement

HRS Score and NPL Listing

V

Remedial Investigation (RI)

C: SiCbility StU:v .- S)

V

?,cposed Pcr

Record of Decision .:ROD)

Removal
Actions
At Any
Point to
Protect
Human
Health

Public Involvement
Throughout the
CERCLA/NCP Process

CERCLA and the NCP en-
courage public involvement at
all stages in the process leading
to a cleanup decision. The
public has an opportunity to
comment on the Proposed Plan
for the site, which summarizes
the results of the remedial
investigation and the analysis
of alternatives. To keep the
public informed, DOE also
uses various community out-
reach techniques, including
public information centers,
public meetings, and periodic
fact sheets. Key documents
used in making a site cleanup
decision make up an Admin-
istrative Record, which is
available to the public at a
location near the site.

After the comment period on
the Proposed Plan is closed,
DOE reviews all comments on
the plan and prepares a
Responsiveness Summary of
how comments were con-
sidered in determining the
final cleanup plan. The final
cleanup plan is known as a
Record of Decision or ROD.
DOE submits draft RODs to
EPA. For NPL sites, EPA
concurs or makes the final
decision on site cleanup after
considering input from the
State and the public. The
decision is final when the
regulators and DOE sign a
legally binding final ROD. For
sites that are not on the NPL,
DOE makes the final cleanup

"0

½--vclcI Design 'RD)

Y

Action (RA)

'urveillance and Maintenance (S&M)

V
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decision, also with input from
the public. A remedial design/
remedial action is then con-
ducted to carry out the decision
and monitor the cleanup.
Following the remedial action,
surveillance and maintenance
activities, such as ground water
and air monitoring, may be
conducted to ensure that the
remedy continues to work.

CERCLA/NEPA Integration .

The National Environmental j
Policy Act (NEPA) of 1969 sets
basic national policy on j
environmental protection.
NEPA established a process for
determining if a proposed
Federal action will have
significant environmental
effects.

Because many requirements of
CERCLA and NEPA are similar
or overlapping, FUSRAP sites
are cleaned up under an
integrated CERCLA/NEPA
process. Community relations
activities are combined under
the more comprehensive pro- j
visions of CERCLA.

Coordination of CERCLA and
NEPA requirements results in Du
decision making that involves usE
the public, as well as local, thE

we
State, and Federal agencies and co
Native American Tribal gov- bo
ernments. Site investigations, cO
analyses, and documentation
requirements of these two laws
are integrated to simplify
review, reduce paperwork, and
increase cost-effectiveness.

ring the late 1950s and early 1960s, the Granite City, Illinois, site was
ed to x-ray uranium ingots to detect metallurgical flaws. Cleanup at

site involved the removal of metal ductwork and vacuuming and
t scrubbing contaminated areas. The top photograph shows the
rner of the building used to operate betatrons before cleanup. The

ttom photograph shows the same area after the cleanup was
mpleted in 1993.

12
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RCRA

In addition to CERCLA and
NEPA, the Resource Conser-
vation and Recovery Act
(RCRA) applies to some
FUSRAP sites. RCRA estab-
lishes a "cradle to grave" sys-
tem for controlling hazardous
waste from the time it is
generated until its ultimate
disposal. Contaminated mate-
rials at some FUSRAP sites
contain both hazardous and
radioactive waste; this mixed
waste presents special chal-
lenges to FUSRAP. RCRA
provides requirements for how
the hazardous component of

mixed waste can be managed,
treated, and disposed. RCRA
also outlines a variety of
opportunities for stakeholder
involvement including public
comment periods on permits
and cleanup plans, public
hearings on cleanup plans, and
small informational meetings
to discuss RCRA requirements
for cleanup.

Other Environmental
Requirements

Each FUSRAP site is unique and
must meet the requirements of
many other environmental laws.
Some of these laws apply to

certain types of wastes or to
particular types of cleanup
circumstances. For example, if
digging up dirt releases con-
taminated dust particles into the
air, then FUSRAP must comply
with the requirements of the
Clean Air Act and its amend-
ments. Other Federal laws that
may apply to FUSRAP include
the Toxic Substances Control
Act, the Clean Water Act, and the
Safe Drinking Water Act. In
addition, there are many other
Federal, State, and local stan-
dards that may apply to a
FUSRAP site.

A ,'.a;C~r. sc.eciaiist explcirs radiation detection devices to students from Grace Hill
Cai.ege near The St. Louis sites in Missouri.
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Cleaning Up FUSRAP Sites

Although each site is different,
there are four general steps for
cleaning up FUSRAP sites.
These steps are: 1) preliminary
analysis; 2) radiological charac-
terization and designation as a
FUSRAP site; 3) engineering
and remedial action; and
4) verification of site conditions
and certification for future use.
Figure 6 outlines this four-step
process.

Preliminary Analysis

Preliminary Analysis leads either to
potential FUSRAP designation or
elimination.

The American Manufacturing
Company in Fort Worth, Texas tested
uranium for the AEC during the early
1960s. Records indicate that 30 tons
of Governmrnent-owned uranium

,,ere sh.;cped to This miil for testing.
ýOE has cuthor.ty for cleanup. A
eoru _z.urveyed the plant in
-erroeier •,94, and found no

The Philadelphia Navy Yard assisted

• - u - bv building and

nthermal diffusion
c'oduce enriched uranium

•q , oons. Since the
.-eense owns this

"::c:'vDC :5 esot have

." Or'up. This site was
• -- n 'urther con-

.'JSRAP site.

During the preliminary analysis
step, DOE identifies and locates
potentially contaminated sites
and determines, on a site-by-site
basis, whether DOE has author-
ity for cleanup. Sites are identi-
fied and located by researching
records and reviewing informa-

tion submitted by the public or
industry, and interviewing
stakeholders.

DOE does not include sites in
FUSRAP if: 1) DOE does not
have authority, 2) there is no
existing or potential radio-
active contamination, or 3) the
site is being cleaned up by
another program or agency. In
these cases, DOE documents
its findings, notifies other re-
sponsible agencies if the site is
contaminated or potentially
contaminated, and no further
action is taken.

Radiological Characterization
and Designation

Further Radiological Characteri-
zation can lead to FUSRAP
designation.

in the early 7940s The Cr-:.,on Sem-
Works (as the Oak Ridge ,eser.a,'fion
was then known) subcontrccted
with the Baker Brothers metal
fabrication shop in Toledo, Ohio. -o
machine uranium rods. Records
indicate that all uranium was
Government-owned and that the
Government received both the
finished rods and the scrap. Records
do not indicate that MED cleaned
up the site at the end of the uranium
work. Radiological surveys found

FIGURE 6
FUSRAP Process

Step 1: Preliminary Analysis
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J
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Step 3: Engineering and
Remedial Action
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Step 4: Verification and Certification
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THE FUSRAP CLEANUP PROCESS

7,ee-.o Ce c D7 a,n"rn,, e,qa ,ec ..it
._. *. •" :-r . ,- , ' C e z'e •

.•• . -.;- - '• - ..•; •,-,,. -= . -,,,.

"3 _ -* '-, . .. .'.:i " e.-'.= e .,.,

If existing documents and sur-
vey data do not clearly indicate
the need for cleanup but DOE
has authority, DOE performs a
radiological and/or chemical
survey. Findings of this survey
are summarized in a report that
describes the condition of the
site and compares the condi-
tion to current radiological
guidelines. All reports and
documentation are then evalu-
ated by DOE to determine
whether cleanup is necessary
to remove or reduce radioac-
tive material to levels that con-
form to current guidelines. If
cleanup is required, the site is
designated as a FUSRAP site,
and the process moves to the
engineering and remedial ac-
tion step.

u- ,ineeringand Remedial
A.c.ion

FUSRAP Remedial Actions include
removing and disposing of above-
guideline radioactive
contamination.

: ?g.. - .: !ronite City s.-=

3- " . ..... : .? • "•-••-:.•ng 7.har
.,- . .. -77 e enes.

2c~rg"'• .-,cws ",u•onth

_.:. 2 bring

C o'-er.0:s into an. ot of athe
S.,a g." . .ver. ecd ,fn the duct-.vo.k. c•• ,..n.ustrial vacuum

•O .ere,. .Is contents, and the

surrounding area. Ail moteroal
generated during the c'ecnup .,,,as
shaiped 7o a arivate dCspcSOi
.a-cfiry 'n Utah.

For larger FUSRAP sites, this
step includes planning and
implementing a Remedial
Investigation, which is the
process for defining the nature
and extent of contamination and
for generating the necessary
information to develop and
evaluate cleanup alternatives
and report results. This step also
includes developing a Feasibility
Study, which is the analysis of
alternative cleanup.actions.

The cleanup process for larger
sites includes preparing a Record
of Decision, hiring a cleanup
contractor, overseeing the
contractor's cleanup activities,
and preparing the site for any
necessary long-term surveillance
and maintenance.

Engineering designs are used to
guide selected cleanup. These
designs include developing
detailed cost estimates, work
plans, drawings, and cleanup
schedules. Radiological and
chemical measurements are
taken and documented through-
out the cleanup and at cleanup
completion to determine the
effectiveness of the cleanup.

The process for the majority of
smaller FUSRAP sites is less
complex and time-consuming.
For these smaller sites, DOE may
follow the procedures for
CERCLA non-time-critical re-
moval actions. Non-time-critical

removal actions still include
preliminary analysis and radio-
logical characterization, but the
engineering analysis and devel-
opment of alternative cleanup
approaches [known as the
Engineering Evaluation/Cost
Analysis (EE/CA)] is more
streamlined. If circumstances
warrant, an expedited removal
action may be conducted, which
does not require an EE/CA. The
verification and certification step
occurs at all FUSRAP sites.

Verification and Certification

Verification and Certification
documents the completion and
effectiveness of the cleanup
process.

Dur;ng the early;' 9COs. -,he Elza Gate
ste in Oak Ridge, Tennessee. .s,.
used by MED to stare c,,nc~ e -

(a h,,gh-grade uran.,um .ce. Z-
wastes from ore refining. .r -.

after cleanup and radiaaion s".-•; :-
the site was re/eased for un,esrc
use. DOE performed coironc'
surveys in 1987 and J9158 at -ne
recuest of the Tennessee Deoa.-
ment of Health and 7nvironmrent.
Contamination was found to ce
acove recent, more stnoea,"
guideiines. C,'eanup was con-
ducted in 1997 and 1992 and -. e
site was released for ý•.nrest.rc"6'÷"
use. An independenr exoe-"
surveyed the site after fina.0 C ,n . .

and verified that Ocl curre.t
guidelines were met. .Aec,-S.
surveys, and acher daCa -.v1.'e
placed in The official aoudio :.'e .T"ro
the site was aertied as cean.

An independent verification
contractor measures levels of
contamination following clean-
up and reviews the measure-
ments taken during the clean-
up. This contractor also re-
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THE FUSRAP CLEANUP PROCESS

views the technical and quality
• assurance procedures that

were used during cleanup. If
the measurements taken by the
independent verification
contractor show that the levels
of radioactive materials meet
established guidelines, and
DOE's review of cleanup
certification data determines
that the site cleanup was
successful, then the site is
certified as clean.

Certification includes publishing
a certification public notice and
establishing a docket containing
documentation that describes
cleanup activities. This notice
and file certifies that the cleanup
is complete and has been
successful, and describes any
continued limitations on future
use of the site. Following
certification, annual surveillance
and maintenance of the site, if
needed, is provided by DOE. The

whe

While stakeholder involvement pro;. activities occur at specific points the

in the cleanup process (such as con
public comment periods on the mat

Proposed Plan), DOE makes
every attempt to ensure that
stakeholder involvement is a
continuing activity designed to
meet the specific needs of
individual FUSRAP stakeholder
communities.

Colonie Site in New York is a DOE-owned/leased site
re uranium processing took place. Waste from 53 vicinity
Derties was stored inside the plant. This photograph shows
process of overpacking RCRA materials to ensure that
tents do not leak into the environment. Contaminated
erials were sent to a commercial disposal facility.
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INVOLVING STAKEHOLDERb IN FUSRAP DECISIONS

Importance of Stakeholder

DOE needs broad-based public
participation and support in
order to carrv out its environ-
mental programs. DOE's
activities directly affect public
health and safety and the
environment-for which DOE
must show stewardship and
respond to public interests.
Citizens have the right to
influence decisions about
matters that affect them, and
public participation require-
ments are found in many
environmental laws.

While DOE plans and conducts
FUSRAP cleanups, it does so
within a complex web of
organizations that have roles in
overseeing, regulating, fund-
ing, reviewing, and participa-
ting in FUSRAP activities.
These organizations, which
include the U.S. Congress, the
EPA and State regulatory
agencies, and citizen groups,
are key FUSRAP stakeholders.

-•-,&ioider and Public
.- ersee ,:ais and
&. •iect:.,e

DOE's overall goal is to create an
open and accessible FUSRAP
decision-making process that
results in decisions that:

I Address public values
and concerns;

* Are health and safety
conscious;

" Are environmentally
sound;

" Are technically and
economically feasible; and

" Can be implemented.

Providing for public participa-
tion and stakeholder involve-
ment in the FUSRAP decision-
making process is one way to
achieve this goal.

FUSRAP has several objectives
for its public and stakeholder
involvement program:

M Solicit help in identifying
FUSRAP sites, problems,
and issues;

M Solicit involvement in
identifying cleanup

approaches for addressing
FUSRAP problems and
issues and work toward
broad-based consensus
early in the cleanup
process;

" Increase understanding of
legal, regulatory, political,
technical, funding, and
resource constraints; and
the need to balance a
variety of interests and
considerations;

" Coordinate, integrate, and
communicate information
about FUSRAP participa-
tion opportunities;

" Provide a range of par-
ticipation opportunities
tailored to meet the needs

"0

FUSRAP Outreach Tools
and Techniques

DOE Gistens to community concerns and tailors its ourreach
activities to address those concerns. Specific FUSRAP outrecch
activities include:

N "ncreasing the presence of DOE personnel on site to
answer questions and guide cleanup efforts.

a Dversifvwng meeting opportunities, incluoing large town
meetings, one-on-one discussions, ond.small group
workshops.

N Expanding information centers at or near FUSRAP sites.

N Expanding the use of electronic communications to
idenrify community opinions and inform the public of
meetings and other involvement opportunities.

N Developing a college internship program for selected
FUSRAP sites.

N Sponsoring FUSRAP conferences and workshops on
technical and budget-related topics.
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INVOLVING STAKEHOLDERS IN FUSRAP DECISIONS

and interests of site-
0 specific FUSRAP

communities;

" Provide timely feedback
on how input was
considered during the
FUSRAP decision-
making process; and

" Meet the letter and spirit
of all laws, regulations,

0 and negotiated
agreements relating to
public and stakeholder
participation.

0 Getting Information and
Answers

DOE has formal public comment
periods at certain stages of a
FUSRAP cleanup. DOE en-
courages the public to use these
formal review periods to share
their ideas on FUSRAP site
cleanup. To help commenters
understand site activities and
history, DOE establishes an

, Administrative Record at a
W ocation near each FUSRAP site.

An Administrative Record is a
collection of documents that is
the basis for selecting a specific

0 cleanup approach.

Administrative Records can be
part of a Public Information
Center for larger sites (see
Appendix 3 for a list of
FUSRAP Public Information
Centers). In addition to tech-
nical cleanup documents,
Public Information Centers
often contain video presenta-

0 tions, site fact sheets, site
displays, and maps of FUSRAP

areas and survey results. These
centers also are used for
workshops, availability ses-
sions, and town meetings with
site project staff. Speakers for
schools and civic organizations
can be arranged through these
centers as well.

DOE has also set up a toll-free
long distance public access
number that is available in
areas where there are FUSRAP
sites. The public access num-
ber is answered in Oak Ridge,
Tennessee, by an answering
machine, which records calls
and takes messages. The
answering machine is checked
frequently and calls are re-
turned. The public access
number is one of the ways DOE
provides opportunities for the
public to receive site infor-

mation. Messages can be left
on the answering machine by
calling 1-800-253-9759.

FUSRAP Site Concerns

The major public concern at all
FUSRAP sites is the protection
of human health in the com-
munity. This concern leads
most citizens to want all
contaminated materials to be
dug up and shipped out of the
area. Communities may be
reluctant to accept protective
cleanup alternatives that
involve treatment or on-site
remedies.

DOE understands this dilemma
and wants to work with citizens
and regulators to make the best
choice for cleaning up each
FUSRAP site. Making the best

At the St. Louis Public Information Center, area residents gather
documents on cleanup activity.
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INVOLVING STAKEHOLDERS IN FUSRAP DECISIONS

choice, however, is dependent
upon many technical and
budget considerations.

In making sound decisions at
FUSRAP sites, DOE and its
stakeholders balance the need
to:

* Protect community health
and the environment;

* Achieve equity among
FUSRAP sites in a time of
decreasing budgets and
limited resources;

M Understand the technical
and cost uncertainties
associated with new and
emerging technologies for
treating FUSRAP wastes;

The Schnoor facility, which machined slugs from extruded uranium meal
in World War II, became a FUSRAP site in early FY 1992. As on act,".,e
industrial site, part of the operation had to be relocated to give cleanup,%
workers access to contaminated portions of the building-speciricodl;"
concrete flooring and underlying soils. The photograph above sho•.:
the final stages of restoration work underway. The cleanup._ .
coamceted in late FY 7994.

* Search for long-term
solutions-the permanent
disposal of wastes that are
currently placed in interim
storage piles; and

3 Reach timely consensus on
short-term and long-term
cleanup alternatives.

DOE is addressing these
concerns by developing strong
partnerships with its stake-
holders, increasing community
awareness of FUSRAP activities
and plans, expanding educa-

tional outreach opportunities,
and establishing broader site-
specific citizen groups.

FUSRAP National
Stakeholder Meetings

DOE is planning a series of
FUSRAP stakeholder meetings
in Washington, D.C., where
working groups will be formed
to address national FUSRAP
issues.

In addition to these meetings, the
Environmental Management

Advisory Board (EMAB) has set
up a special FUSRAP committee,
which will develop risk prin-
ciples for FUSRAP sites. These
principles will be discussed at an
EMAB public meeting in
Washington, D.C., and shared
later at FUSRAP National
stakeholder meetings.

Information on these meetings
and other opportunities to get
involved can be obtained from
the FUSRAP 24-hour public
access line at 1-800-253-9759.
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LOOKING TO THE FUTURE

FUSRAP Success Stories
40

Houses in Maywood, New

Jersey and Colonie, New York,
are now free of contamination.

A commercial property in
Rochelle Park, New Jersey, that
could not be developed be-
cause of contamination is now
the site of a nursing home that
provides jobs and tax revenues
to the community.

A recreation field in Wayne,
New Jersey, which sat idle for
years, is now back in use.

At the Niagara Falls Storage
Site in Lewiston, New York,
contamination has been con-
solidated from a 191-acre DOE-
owned site and about 25 ad-
jacent properties. The wastes
are contained in a disposal cell
designed to stop leakage into
ground water.

Thousands of cubic yards of
* contaminated material have. been removed from residential

and commercial properties and
stored at DOE-controlled and
monitored interim storage sites.

* The Future of FUSRAP

While FUSRAP has success-
fully cleaned up many sites
and vicinity properties, much
work remains. Many residen-

* tial and commercial properties
still require cleanup. In ad-
dition, interim storage piles of
wastes from properties already
cleaned up continue to concern__ local communities. Permanent

disposal sites are needed before
contaminated soil from the
interim sites can be removed.

Nearly 2.3 million cubic yards
of contaminated material
eventually will need to be
managed. The majority of this
material is in the States of
Missouri, New Jersey, and New
York. Selecting and developing
appropriate permanent dis-
posal sites is the biggest chal-
lenge facing DOE, the States,
and the people living in the
affected communities. DOE is

currently evaluating several
technologies for reducing
waste volume at FUSRAP sites,
and is looking at a variety of
disposal alternatives for
FUSRAP wastes. Through
FUSRAP National stakeholder
meetings and site-specific
public involvement activities,
DOE believes that FUSRAP
success stories will continue.
FUSRAP encourages stake-
holders to share ideas and to
work closely with DOE in
making sound FUSRAP clean-
up decisions.

Aliquippa Forge, added to FUSRAP in 1983, consisted mainly of an
abandoned foctory once used to convert uranium billets into rods. Late
in FY 7994, Aliquippa Forge became the 15th site to be completed by
FUSRAP. Work at the site involved removing contaminated ducts,

concrete flooring, soil, bricks, and turn-of-the-century furnaces. To reduce
volume and facilitate the transport of the contaminated brick and
concrete, a rock crusher, as shown below, was used in the last stages of
remediation. A rock crusher has been used at three FUSRAP sites to date.
In each case, DOE reached an agreement with State regulators to crush
concrete into a size suitable for use as base material under roadways
and buiiding foundations.
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APPENDIX 1 - PROFILE OF CURRENT FUSRAP SITES --

LocationSite Name

Misscuri

Latty Avenue
Properties

St. Louis Airport Site
(SLAPS)

SLAPS (Vicinity
Properties)

St. Louis Downtown
Site (SLDS)

DuPont & Company

Site Vicinity
Origin Properties

Waste
Types

Estimated
WasteDescription

t 1.-

Hazelwood I 211,000yd3

St. Louis

Hazelwood and
Berkeley

St. Louis

Deepwater

DOE-owned/leased site.
Properties are located .75 miles
northeast of SLAPS and include
2 NPL sites [Futura Coatings
and the Hazelwood Interim
Storage Site (HISS)] in
Hazelwood, and six Latty Ave.
vicinity properties in Berkeley.
HISS and Futura cover an 11.6
acre tract and are fenced to
prevent public access.

21.7-acre fenced tract approx.
15 miles from Downtown St.
Louis. No buildings. Waste is
tailings from high-grade uranium
ore processing. Owned by City
of St. Louis; Congress
authorized DOE to acquire title
for use as a waste disposal site.

The vicinity properties consist of
approximately 78 properties
along the transportation routes,
the Norfolk and Western
Railroad, the ballfield. and
Coldwater Creek. Waste is
tailings from high-grade uranium
ore processing.

45-acre industrial area in
eastern St. Louis near
Mississippi River with many
buildings. Waste is tailings from
high-grade uranium ore
processing.

700 acres on north shore .of
Delaware River where uranium
products research was
conducted in 1940s. One large
building, waste lagoon, central
drainage ditch, and waste burial
area.

2 NPL
sites;
Assigned
by
Congress

NPL site;
Assigned
by
Congress

DOE
assigned

DOE
assigned

DOE
assigned

6

See below

78

6

None

By-product
material.
Radium,
Thorium,
Uranium

By-product
material,
Radium,
Thorium,
Uranium

By-product
material,
Radium,
Thorium,
Uranium

By-product
material,
Radium,
Thorium,
Uranium

Uranium

II
i

'00

250 .000yd3

195.OO0yd3  1

246,000yd3

8,270yd3
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APPENDIX 1 - PROFILE OF CURRENT FUSRAP SITES

I 
I

Site Name Location
Site

Description:•"

eciti P O L FC RRN U riTin

New Jersey [cont'd]

Maywood

Middlesex Sampling
Plant

New Brunswick
Laboratory

SMaywood/

Rochelle Park

Middlesex

Wayne Interim
Storage Site

New Brunswick

Wayne

4

DOE-owned/leased site. This
site consists of the Maywood
Interim Storage Site (MISS) and
the Stepan Company property.
MISS is a 12-acre fenced lot with
a 2-acre interim waste storage
pile. The Stepan property, a 18-
acre fenced area adjacent to
MISS, contains an active
chemical production facility.

DOE-owned site. Bulk of
Belgian Congo uranium ores and
other uranium ores used by U.S.
was handled on 9.6 acres, 4
buildings, and 2 storage piles.
More than 70% of site is covered
with asphalt.

DOE-owned/leased site. 5.6
acres in densely populated area
30 miles from NYC and 60 miles
from Philadelphia. Laboratory
includes large main building, a
plutonium laboratory complex, a
hot-cell building, and 9 ancillary
structures.

DOE-owned/leased site. 6.4-
acre fenced site including an
office building, a warehouse, and
a 2.7-acre interim waste storage
pile. Waste is radioactively
contaminated surface and
subsurface soil and building
rubble from previous cleanup
actions.

10.8-acre site that is part of the
Ashland Oil Company Refinery. a
Waste is low-grade uranium
residues (approx. 8,000 tons) of
0.54% uranium found over 2/3 of
site to a depth of 1 to 5 ft.

NPL site;
Assigned
by
Congress

DOE
assigned

DOE
assigned

NPL site;
Assigned
by
Congress

DOE
assigned

None

None

23

None

Radium,
Thorium,
Uranium
(Mixed
Waste)

LLW
(Radium,
Thorium,
Plutonium)

By-product
material,
Thorium
Uranium,
Radium

By-product
material,
Radium,
Thorium,
Uranium

88,51 Oyd
3

4,500yd
3

109,000yd3

120,200yd3

Vicinity Waste Estimated
Properties Types Waste

83 By-product 395,000yd 3

material,
Thorium,
Uranium,
Radium

NJew York.

Ashland 1 Tonawanda

A-2



APPENDIX 1 - PROFILE OF CJRRENT FUSRAP SITES

1 Site 1 Vicinity Waste Estimated
Site Name Location Description 1 Origin i Properties Types Waste

New York jcont d]

Ashland 2

Linde Air Products

Seaway Industrial
Park

Tonawanda :115 acres of contaminated soil
,covered by vegetation at a non-
7operating facility. Contaminated
!soil from Ashland 1 disposed at

'Tonawanda
I
i

Tonawanda

Buffalo

Colonie

Ashland 2.

Bliss & Laughlin Steel

Colonie

135 acres bordered by
industries, businesses,
undeveloped land, and a golf
course. 5 buildings were used for
uranium separation and
conversion processes.

93 acres with no buildings and
little vegetation containing

approx. 6,000yd
3 of soil

excavated from Ashland 1 site.
Soil containing low-grade
uranium ore tailings is limited to
14 acres of the site.

A single large building with a
floor area of 12,000m 2.
Contamination is limited to a
300m2 floor area in the southeast
part of the building where

;uranium rods were machined
and straightened in 1952.

DOE-owned/leased site. 11
acres of fenced plant buildings
with uranium processing
equipment. All buildings and
some grounds are radioactively
contaminated. Mixed light-
industrial, commercial, and
residential area. Contaminated
waste from 53 vicinity properties
are stored inside plant.

DOE-owned/leased site. 191-
;acre fenced area where
radioactive low-grade residues
from the Linde site and portion of
high-grade residues from SLDS
are stored in an encapsulated
disposal design.

DOE
assigned

DOE
assigned

DOE
assigned

DOE
assigned

Assigned
by
Congress

DOE
,assigned

None

None

None

56

26

By-product
material,
Radium,
Thorium,
Uranium

By-product
material,
Radium,
Thorium,
Uranium

LLW
(Uranium)

LLW
(Uranium),
Mixed Waste,
Chemical

By-product
material,
K-65,
Radium,
Thorium,
Uranium

By-product
material,
i Radium,Thorium,
lUranium

71,000yd 3

117,000yd
3

,20yd 3

53,909yd3

205,000yd3

52,1lO0yd 3

Niagara Fails Storage
Site

Lewiston/
Youngstown/
Niagara Falls

A-3



APPENDIX 1 - PROFILE OF CURRENT FUSRAP SITES

1 Site Vicinity Waste Estimated [
Site Name Location Description Origin Propertiesý Types Waste

f

Ohio

Associate Aircraft

B&T Metals

Fairfield

0

Baker Brothers

S

Luckey

* ,f Painesville

Columbus

Toledo

One-story masonry block
structure 1 30ft. by 80ff. with
spotty areas of contaminated oil
where uranium metal machining
occurred.

Uranium machining occurred in
the northeast corner of the main
office building. Uranium billets
were extruded into rods during
1940s.

Commercial property consisting
of several brick buildings with
concrete floors. All machinery
and equipment for AEC work was
sold at auction. Contaminated
areas include four outdoor areas
and one isolated indoor area.

DOE owned, contractor operated
beryllium production plant in
1950's. 40-acre L-shaped site
with production building,
warehouse, transport systems,
utility buildings, and several
active and inactive lagoons and
spoil areas. Radioactivity
present in soil.

Former government-owned plant
for magnesium production.
Approximately 1,450 tons of
contaminated ferrous scrap
metal were shipped to the site.

Luckey

Painesville

DOE
assigned

DOE
assigned

DOE
assigned

DOE
assigned

DOE
assigned

DOE
assigned

DOE
assigned

None

None

None

None

None

None

LLW
(Uranium)

LLW
(Uranium)

LLW
(Uranium)

LLW,
By-product
material

By-product
material

LLW
(Uranium)

By-product
material,
Thorium

690yd3

1,500yd3

4,920 yd3

34,500yd
3

69,000yd
3

IOyd
3

36,000yd3

3r sies

Madiscn Madison, IL

W.R. Grace & Curtis Bay, MD
Company

*I

Large multistory metal building
with concrete floor where
uranium extrusion and rod
straightening occurred.

1 building and 4-acre landfill at
260-acre facility where 997.61
tons of thorium were processed
and wastes were buried. Ele-
vated radioactivity was measured
at disposal site and building, and
equipment exceeds surface
contamination guidelines.

I I I I I

*A-4



APPENDIXI1- PROFILE OF CURRENT FUSRAP SITES

Site Name

Other Sites 7cont'dj

Chapman Valve

Shpack Landfill

Ventron

General Motors

CE Site

Location
Site

Origin
Vicinity

PropertiesDescription
Waste Estimated I
Types Waste

ndian Orchard,
MA

.2 vacant buildings where large
quantities of uranium rods were
machined.

Norton/ Attleboro, 8-acre fenced site where trash
MA and other material associated

1with nuclear fill operations was
disposed. Contaminated with

,radioactive residues and
inonradioactive hazardous
;materials unrelated to DOE-
Isponsored work or work by DOE
predecessor agencies.

,Beverly, MA 100,000 ft2 building containing
!furnace and leaching facilities, a
Imixing room, a drying room, and
analytical laboratories.
Contamination of outdoor soils
and interior and exterior building
surfaces.

*Adrian, MI :44,500 ft2 of the main plant,
approx. 2,000 ft2 of office space,
'loading dock and storage area
:where thorium extrusion and
idepleted, natural, and slightly
;enriched uranium work was
Iconducted.

Windsor, CT 1 1,100-acre site comprised of
!more than a dozen buildings with
several smaller support facilities.

*Part of the site was used for
'reactor fuel development. DOE
!authority is for highly-enriched
luranium.

DOE
,assigned

!Added to
NPL in
1986; DOE
is not lead
!agency

DOE
assigned

DOE
iassigned

DOE
jassigned

.DOE
assigned

I

None

None

1

None

None

None

iLLW 1tO0yd3

!(Uranium)

LLW 9,370yd0
(,Uranium)

LLW j1,501yd&
(Thorium,
Uranium),
Mixed Waste

LLW i200yd2

(Uranium)

ILLW (Highly- TBD foll
Enriched site
Uranium) characte

ILLW 390vd3

owing

rization*.

• -,÷••, .- .- .,.~',..eted

Acid/Pueblo Canyons Los Alamos, NM ,1-acre area bounded by
residential subdivision and town
'of Los Alamos where deep
canyons were the discharge area
,for untreated radioactive liquid
.wastes from research.

I
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,,zx.-'. APPENDIX 1 - PROFILE OF CURRENT FUSRAP SITES

Af~
Site Vicinity Waste Estimated

site Name Location Description Origin Properties Types Waste

Cleanup Completed
[cont'd]

Alba Craft

Albany Research
Center

Aliquippa Forge

Baker & Williams
Warehouses

Bayo Canyon

Chupadera Mesa

Elza Gate

DOE
assigned

Oxford, OH

Albany, OR

Aliquippa, PA

New York, NY

Los Alamos, NM

White Sands
Missile Range,
NM

Oak Ridge, TN

Operating 25,000ff2 machine
shop where uranium slugs were
machined. Contamination was
found indoors (floor, roof support
beam, and drains) and in two
isolated spots outdoors that were
cleaned up.

45-acre partially fenced area
with 39 buildings where the U.S.
Bureau of Mines conducted
metallurgical operations involving
natural radioactive materials.

7.4-acre area with 19 buildings
where AEC operated a rolling
mill, two furnaces, and cutting
and extruding equipment for
converting uranium billets into
rods.

3 adjacent warehouses used to
store uranium concentrates
produced in Port Hope, Canada.
Each building is 9,200 ft2.

1.5-acre waste burial area 25
miles NW of Santa Fe and 62
miles NE of Albuquerque where
debris from D&D of buildings,
sewer facilities, and surface
areas was disposed. Site
originally used for experiments
using conventional high
explosives and radioactive
sources in conjunction with
nuclear weapons development.

Part of fallout area from first
atomic bomb test. Area is used
for cattle grazing and some
alfalfa and row crop production.

5 warehouse pads, 1 building,
and construction trailer where
high-grade uranium ore from
Africa and ore processing
residues were stored.

DOE
assigned

DOE
assigned

DOE
assigned

None

None

None

None

None

None

None

LLW
(Uranium)

Uranium,
Thorium,
Zirconium,
(Mixed
Waste)

Uranium

2,900yd3

3,743yd3

421 vd3

DOE
assigned

LLW
(Uranium)

LLW

None

By-product
material

13yd3

1,520yd3

None

7,750yd3

DOE
assigned

DOE
assigned

_______________ ___________ - ______________________ .1 ________ .1 L ________ .1
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APPENDIX 1 - PROFILE OF C, JRRENT FUSRAP SITES --

" Site 1 Vicinity I Waste Estimated
:.ccýon Description Origin Properties Types Waste

. I -

Granite City Steel

iHHM Safe Co.

National Guard
Armory

Kellex/Pierpont

Middlesex Municipal
Landfill

Granite City, IL Plant building with 1 0-ft thick
concrete walls and railroad track
where uranium ingots were x-
rayed and x-ray film developed.

i Two government-owned
betatrons (Magnetic Induction
Electron Accelerators) were in
plant.

,Hamilton, OH

Chicago, IL

:Jersey City, NJ

Middlesex/
Piscataway, NJ

.Lewiston, NY

Seymour, CT

A large rectangular building
where uranium slugs were
machined from uranium billets.
Contamination is located on the
third floor section of the
southeast corner of the building.

Armory was leased from State of
Illinois for uranium processing
and storage of radioactive
materials and returned to the
State in 1951.

Originally 43 acres and more
than 20 buildings. Remediation
of radioactive contamination was
in FY 1981; DOE maintains no
materials at the site.

Former landfill used for disposal
of nonradioactive wastes from
Middlesex Sampling Plant. 3
acres of contaminated wastes
from residues of uranium ore
sampling.

Remedial action was completed
on all but 3 vicinity properties.
These properties were not
remediated due to access
restrictions or to location on a
commercial hazardous waste
disposal facility.

60-acre site where 1 building
was used for developmental
extrusion of natural uranium
metal, uranium machining, metal
storage, and laboratory support.

DOE
assigned

DOE
assigned

DOE
assigned

DOE
assigned

DOE
assigned

DOE
assigned

DOE
assigned

None

None

None

None

2

26

None

I lall 1.1,11

LLW ,690yd 3

(Uranium)

LLW
IH I

1 yd3

LLW i24yd'
(Uranium) I

LLW .273yd3

(Uranium)

Niagara Falls Storage
Site Vicinity Properties

Seymour Specialty
Wire

LLW
(Radium,
Thorium,
Uranium)

By-product
material,
K-65.
Radium,
Thorium,
Uranium

LLW
(Uranium)

31,210yd3

50.000yd 3

37yd&
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APPENDIX 1 - PROFILE OF CURRENT FUSRAP SITES

~- ,- T
Site

Origin
Vicinity

Properties
Waste
Types

Estimated
WasteSite Name

Cleanup Completed
[cont'd]

C.H. Schnoor

Location Description
-4- 1' - .1. I

Springdale. PA

University of California Berkeley, CA

Concrete block building and
loading dock where extruded
uranium metal rods were
machined to produce slugs that
were used as feed material for
production reactors.

Gilman Hall was the site of
nuclear research involving
plutonium and uranium in the
1940s.

Seven buildings associated with
nuclear research and
development.

DOE
assigned

DOE
assigned

DOE
assigned

None

None

None

LLW
(Uranium)

LLW

LLW

686yd3

30yd3

45yd3University of Chicago Chicago, IL
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I
APPENDIX 2- CLEANUP EVALUATION CRITERIA

Overall Protection of Human Health and the Environment-
addresses whether an alternative provides adequate protection and
describes how risks are eliminated, reduced, or controlled through
treatment, engineering controls, or institutional controls.

Compliance With Federal and State Environmental Regulations-
addresses if a remedy would meet all of the applicable or relevant
and appropriate requirements of other Federal and State
environmental laws and/or provide grounds for receiving a waiver.

Long-Term Effectiveness and Permanence-addresses the amount of remaining risk and the
ability of an alternative to protect human health and the environment over time, once the cleanup
goals have been met.

Short-Term Effectiveness and Environmental Impacts-
addresses the speed with which the remedy achieves
protectiveness, as well as its potential to create adverse impacts
on human health and the environment during construction and
implementation of the cleanup.

Reduction in Toxicity, Mobility, or Volume Through
Treatment-addresses the anticipated performance of treatments
that permanently and significantly reduce toxicity, mobility, or
volume of waste.

[hnpiementabilitv-addresses the technical and administrative feasibility of an alternative
including the availability of materials and services required for the cleanup.

Cost--compares the differences in cost, including capital, operation, and maintenance costs.

State or Support Agency Acceptance--evaluates whether the
State agrees with, opposes, or has no comment on the preferred

0 ~alternative. This criterion is not evaluated formally until
comments on the Feasibility Study and Proposed Plan are
received.

Community Acceptance--addresses the issues and concerns the
C' public may have regarding each of the alternatives. This criterion

is not evaluated formally until comments on the Feasibility Study
and Proposed Plan are received.

A-9



APPENDIX 3 - FOR MORE INFORMATION

DOE maintains Public Information Centers
for FUSRAP at the following locations:

National FLSRAP Information Center

U.S. Department of Energy
P.O. Box 2001
Oak Ridge, TN 37831-8723
(615) 576-0948

Four Additional FUSRAP Information
Centers

DOE Public Information Center
9170 Latty Avenue
Berkeley, MO 63134
(314) 524-4083
FAX: (314) 524-6044
Hours: 9 a.m. to 2 p.m. weekdays

DOE Public Information Center
43 West Pleasant Avenue
Maywood, NJ 07607
(201) 843-7466
FAX: (201) 843-7560
Hours: 9 a.m. to 4:30 p.m. Monday,
Wednesday, and Friday

DOE Public Information Center
868 Black Oak Ridge Road
Wayne, NJ 07470
(201) 835-1666
FAX: (201) 835-3046
Hours: 9 a.m. to 4:30 p.m. Tuesday and
Thursday

DOE Public Information Center
810 Sheridan Drive
Tonawanda, NY 14150
(716) 871-9660
FAX: (716) 871-1192
Hours: 10 a.m. to 3 p.m. Monday,
Tuesday, Thursday, and Friday
12 p.m. to 5 p.m. on Wednesday

24-Hour Public Access Line - 1-800-253-9759

This public access number is answered in
Oak Ridge, Tennessee, by an answering
machine, which records calls and takes
messages. The answering machine is
checked frequently and calls are returned.

Center for Environmental Management
Information V 1-800-7-EM-DATA

(1-800-736-3282)

Trained information specialists staff this toll-
free telephone line, conduct research
necessary to respond to information
requests, and provide answers to your
questions. The Center's hours of operation
are weekdays from 9 a.m. to 7 p.m., Eastern
Standard Time.

"0
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APPENDIX4- FUSRAP GLOSSARY OF TERMS

Atomic Enerv .\ct iAE.-A): The Act of 1946
placed responsibility for production and control
of nuclear materials within a civilian agency,
originally the Atomic Energy Commission. The
Act of 1954 allowed the Atomic Energy
Commission to license private companies to use
nuclear materials to build and operate nuclear
power plants.

,to .nic E-ergy Commission (AEC): The
authority established by Congress to provide
civilian control of atomic weapons under the
Atomic Energy Act of 1946. The Act was
amended in 1954 to permit peaceful uses of
atomic energy. The AEC was dissolved by the
Energy Reorganization Act of 1974.

By-Product .Material: Includes wastes from the
processing of ores primarily to recover their
source material (uranium and thorium) content.

Decontamnination and Decommissioning
Dz&Dt: Decontamination is the removal of

contamination from facilities, soils, or
equipment by washing, chemical action,
mechanical cleaning, or other techniques.
Decommissioning is the process of removing a
facility from operation followed by
entombment, decontamination, dis-
mantlement, or conversion to another use.

The process of separating the
isotopes of uranium from each other. In the
United States, this is done using the gaseous
diffusion process. Enriched uranium has more
uranium-235 than natural uranium.

Hazardous Waste: A solid waste (which
includes solids, liquids, and contained gases),
or combination of solid wastes, that because of
its quantity, concentration, or physical,
chemical, or infectious characteristics may 1)
cause or significantly contribute to an increase
in mortality or an increase in irreversible or
incapacitating illness, or 2) pose a substantial
present or potential hazard to human health or
the environment when improperly treated,
stored, transported, disposed of, or otherwise
managed. Some wastes are listed as hazardous
under certain U.S. Environmental Protection
Agency regulations.

High-Level Waste: Material that remains
following the chemical reprocessing of spent
nuclear fuel and irradiated targets from reactors.
It contains a combination of transuranics and
fission products in concentrations high enough
to require permanent isolation.

Irradiation: Exposure to radiation of
wavelengths shorter than those of visible light
(gamma, x-ray, or ultraviolet). Irradiation is
used for medical purposes, for the destruction
of bacteria in foodstuffs, or for the sterilization
of medical instruments.

Isotopes: One of two or more atoms with nuclei
that have the same number of protons but a
different number of neutrons.

K-65: Highly concentrated radium waste from
processing high-grade uranium ore.

Lithium: A soft, silvery, highly reactive metallic
element that is used as a heat transfer medium
in thermonuclear weapons.

Low-Level Waste: Radioactive waste not
classified as high-level, transuranic, spent
nuclear fuel, by-product material, or uranium
mill tailings. Low-level waste typically has
small amounts of radioactivity in large amounts

. . The splitting of a heavy nucleus into
two roughly equal parts (which are nuclei of
lighter elements), accompanied by the release
of a relatively large amount of energy and
frequently one or more neutrons. Fission can
occur spontaneously, but usually is caused by
the absorption of gamma rays, neutrons, or other
particles.
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APPENDIX 4- FUSRAP GLOSSARY OF TERMS

of material. It is generated in every process
involving radioactive materials in DOE,
including cleanup projects.

Manhattan Engineering District (MED): The
U.S. Corps of Engineers name for the U.S.
Government top-secret program to produce an
atomic bomb for use during World War II. Also
known as the Manhattan Project.

Millirem: One thousandth of a rem. Rems are
a way to measure radiation according to the
ability of the specific radiation to do damage to
biological tissue.. Mixed Waste: Waste that contains both hazardous
wastes, and source, special nuclear, or by-product
material subject to the AEA (42 U.S.C. 2011 et. seq.).

Nuclear Fuel Cycle: The complete series of
steps involved in supplying fuel for nuclear
reactors. It includes mining, refining,
enrichment, fabrication of fuel elements, and
fuel use in a reactor.

Ore: A mineral or aggregate of minerals from
which a valuable constituent, especially a metal,
can be mined or extracted profitably.

Pitchblende: The principal ore of uranium, a
brownish-black mineral of uranite and uranium
trioxide with small amounts of water and
uranium decay products.

:,a utoni urM: A man-made, heavy, radioactive,
metallic element produced in reactors and used
in nuclear weapons. It can also be used to
produce power. It is a transuranic element.

R[adioactivitv: The rate at which radioactive
material is emitting radiation, given in terms of
the number of nuclear disintegrations occurring
in a unit of time. The common unit of radio-
activity is the curie, which measures the number
of disintegrations in one second of one gram of

*b radium.

Radium: A rare luminescent, highly radioactive
metallic element having 13 isotopes with mass
numbers between 213 and 230 of which 226 is
the most common.

Spent Nuclear Fuel: Nuclear reactor fuel that
has been irradiated to the extent that it can no
longer effectively sustain a chain reaction. Fuel
becomes spent when its fissionable isotopes
have been partially consumed and fission
products have accumulated in it.

Stakeholders: Anyone with an interest in DOE
activities, or anyone who may be affected by
DOE activities.

Thorium: A silvery-white metallic element with
13 radioactive isotopes only one of which,
thorium 232, occurs naturally. It is used in
magnesium alloys and isotope 232 is a source
of nuclear energy.

Transuranic Elements: Man-made elements
with an atomic number greater than 92,
including neptunium, plutonium, americium,
and curium.

Uranium: A heavy silvery-white metallic
element, radioactive, easily oxidized and having
14 known isotopes. The element occurs in
several minerals including pitchblende and
carnotite, from which it is extracted and
processed for use in research, nuclear fuels, and
nuclear weapons.

Vicinity Properties: Properties located nearby
FUSRAP sites that are contaminated with
radioactive materials from a FUSRAP site.

Zirconium: A lustrous grayish-white, strong,
metallic element obtained primarily from zircon
and used chiefly in ceramic and refractory
compounds as an alloying agent, and in nuclear
reactors.
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vavoid c:verlapping regulatory authority with its potential for con-
icting n (lard and heavier burdens on those who are regulated.
Sincv ,he NRC has authority to re late the site specific details

of uranium muii, it a ro irom e dpont of
efficier..cy and expertise that the NRC shoud nl. .-,,•,la thetr n and ui a 1 disposa of anis which we permitted to
be generated in the first place.

In view of the large-volume of tailings which milling operntnms
9generame, 1t is imporý Ma t have clear authority'to make
arrang.rments and commitments for their disposal at the start of
operation rather than leaving the problem for EPA to address after
the tailings have been generated. The EPA would establish ambi-:
ent environmental radiation standards for this new class of byprod- ./
uct m.:terial under Atomic Energy Act authorty transferred to
E iPA un.der kHeorgantiaiiun Plan No. 3 of i910. :

As i noted earlier, L?.rA has not exercised its authority over mill
tailings under the RCRA. The proposed legislation would not affect
EPA's authority under the RCRA other than as to the limited class
of new byproduct materials. aherefore, EPA would continue to
possess regulatory authority over other toxic or hazardous chemi- A
cals other a~h .n in tilngs.

As to the regulation o0 nonradiological hazards associated with
tailings, NRC has adequate authority under the Atomic Energy Act
and NF.?A to regulate source, special and byproduct material with

* respect to nonradiological but still hazardous characteristics.
In exercising the authority which H.R. 13382 would create, NRC

will consult with all interested Federal end State agencies, includ-
ing EPA, to assure that a consistent pattern of regulation uver
*rilltailings is achieved. The new authority would enable the Com-
mris3ion to continue its regulatory oversight after mill operations

L. have ceased.
This oversight is needed to insure that the long-term conse- ." ..

quences of its prior licensing do not pose a threat to public health
and safety. Because the radioactive materials of :major concern willbe licensable, the NRC, or an agreement State, would exercise ..:

continued oversight over the tailings disposal area whether under a
spcific license or not as part of its normal regulatory function.

At this point I would like to note some specific provisions of H.R.
. ... ..... 13382 which should be remedied in drafting a revised and compre-

hensive milltailings control bill. The new definition of byproduct
material contained in H.R. 13382 is linked to the Commission's
definition of source material, now codified at 10 CFR 40.4(h). This
definition excludes ores containing one-twentieth of 1 percent (0.05
percent) or less of uranium or thorium from the source material• ~~categor.'.:-

The g mmiion is informed that there a-re a few mills currently

:- using feedstock of less than 0.05-percent uranium. As high-grade
ores tbecome scarcer, there may be a greater incentive in the future

4 to turn to such low grade materials.
iSince such operations should be covered by any regulatory

regime over milltailings, the Commission would suggest that the
definition of byproduct material in H.R. 13382 be revised to include
tailings produced by extraction of uranium or thorium from any

- • .... ore processed primarily for its source material content.I .
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Mr. DINGELL. I am curious about why you include in that the
word "processed" primarily for source material content. There are
other ores that are being processed that do contain thorium and
uranium in amounts and I assume equal in value to those you are
discussing here.

Is there any reason why we ought not give you the same authori-
ty with regr.rd to those ores?

tMr. HENDRIE. Mr. Chairman, the intent of the language is to
keep NRC's regulatory authority primarily in the field of the nu-
clear fuel cycle. Not to extend this out into such things as phos-
phate mining and perhaps even limestone mining which are oper-
ations that do disturb the radium-bearing crust of the Earth and -

produce some exposures but those other activities are not connect-
ed with the nuclear fuel cycle, EPA is looking at those and those
appear to me to be things that ought to be left to EPA regulation
under the Resource Conservation Recovery Act and general au-
thoritiesJ

Mr. DINGELL. Your thesis is that we ought not however set up a
set of circumstances where we would leave some of these to fall :.
between the cracks and wind up being unregulated.

Mr. HENDRIE. I agree fully, Mr. Chairman, and I believe the way . : .

the language would cut here, as we recommended, would not leave
any crevasse between the two authorities. ?

Mr. DINGELL. That is my main concern.
Mr. HENDRIE. Section 4 of H.R. 13382 would add a new section to

the Atomic Energy Act, section 161x, authorizing the commission
to establish regulations to insure funds will be avaiiable for decom-
missioning and decontamination in conjunction with facilities or
materials licensed under this act.

We believe section 4 of H.R. 13382 should be modified to state
that this regulatory authority deals only with sites structures, and
equipment used in conjunction with milltailings. The intention
would be to leave unaltered for now the Commission's existing
authority over financial security arrangements for decontamina- "
tion and decommissioning related to other licensed activities.

I am submitting for the record a supplement which contains a
revised text of H.R. 13382 containing proposed language changes, a
section-by-section analysis of H.R. 13382, as revised, and some addi-
tional comments.

Mr. Chairman, this concludes my statement. I shall be happy to
try to answer any questions the Committee may have.

[Testimony resumes on p. 364.]
[Attachments to Mr. Hendries' prepared statement follow:]
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August 15, 1995 SECY-95-211

FOR:

FROM:

The Commissioners

James M. Taylor
Executive Director for Operations

SUBJECT: FINAL "REVISED GUIDANCE ON DISPOSAL OF NON-ATOMIC ENERGY ACT
OF 1954, SECTION 1le.(2) BYPRODUCT MATERIAL IN TAILINGS
IMPOUNDMENTS," AND FINAL "POSITION AND GUIDANCE ON THE USE
OF URANIUM MILL FEED MATERIALS OTHER THAN NATURAL ORES"

PURPOSE:

To obtain Commission approval of two final guidance documents related to the
Uranium Recovery Program (Attachment 1).

BACKGROUND:

Over the past several years, the U.S. Nuclear Regulatory Commission staff has
developed guidance on proposed activities, other than the normal processing of
native uranium ore, at uranium mills. On August 7, 1991, SECY-91-243 informed
the Commission of the staff's proposed approach for responding to applicant
requests to dispose of material other than Atomic Energy Act (AEA) of 1954,
Section 11e.(2), byproduct material in mill tailings impoundments. On
January 17, 1992, the staff provided revisions to the guidance proposed in
SECY-91-243, to address concerns raised by the Commission, in a Staff
Requirements Memorandum (SRM) dated September 20, 1991.

Contact: Myron Fliegel, NMSS
415-6629

TO BE MADE PUBLICLY AVAILABLE IN 5 WORKING
DAYS FROM THE DATE OF THIS PAPER
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The Commissioners 2

SECY-91-347, dated October 25, 1991, requested Commission approval of proposed
staff guidance on a related uranium recovery issue. This guidance defined
"ore" to encompass a broad range of uranium mill feed materials, but included
procedures to ensure that approval of a specific feed material would not be
given if the proposed processing were primarily to permit the disposal of the
feed material in a tailings impoundment.

In an SRM dated December 3, 1991, the Commission directed the staff to publish
the two proposed policy guidance documents in a single Federal Register
notice, for public comment. On April 30, 1992, the Commission approved a
federal Register notice combining the two guidance documents. The notice was
published in the Federal Register on May 13, 1992, requesting public comment
within 30 days. Additionally, copies of the Federal Register notice were sent
to the U.S. Department of Energy (DOE), the U.S. Environmental Protection
Agency (EPA), Agreement States, and Low-Level Waste Compacts, for review and
comment. The Federal Register notice (Attachment 2) provides an in-depth
discussion of the issues related to the guidance documents.

There were several requests for extension of the comment period. Staff
assured all such requesters that it would consider comments received after the
end of the comment period, to the extent practical. Staff received 24
letters, all of which it fully considered. Comments were received from
Federal agencies, States, industrial groups, NRC licensees, a member of the
U.S. Congress, a law firm, an environmental group, and an individual.

On October 28, 1992, in a separate initiative, an Advance Notice of Proposed
Rulemaking (ANPRM) on 10 CFR Part 40 was published in the Federal Reaister (57
FR 48749) for public comment. Two of the issues identified in the ANPRM were
the disposal of non-lle.(2) waste materials into tailings impoundments and the
use of alternate feed materials (i.e., the issues discussed the proposed
guidance documents published in the Federal Register on May 13, 1992).
Although the ANPRM addressed a much broader range of issues, some of the
comments received related to these two issues. However, these comments were
consistent with comments received on the May 13, 1992, Federal Register
notice. No new issues were identified, in the ANPRM comments, that would
result in reconsideration of the proposed guidance documents. The summary,
analysis, and response to those comments will be included in the document, to
be published by the Office of Nuclear Regulatory Research, addressing comments
on the ANPRM.

The NRC staff reviewed all the comments received on the proposed guidance
documents and carefully analyzed, categorized, and grouped them by subject
areas. Staff categorized comments, based on which guidance document was
addressed: Category A refers to comments on Part A of the guidance document,
pertaining to non-lle.(2) byproduct material; Category B refers to comments on
Part B of the guidance, pertaining to alternate feed materials; and Category C
refers to comments that are applicable to both Parts A and B. A summary of
the comments received and NRC staff responses are provided in Attachment 3.
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In reviewing the comments on the proposed guidance documents, NRC staff
identified 11 subject areas of issues raised by commenters: six in
Category A, four in Category B, and one in Category C.

There was an issue that delayed finalization of the guidance documents. In an
October 1992, mixed waste meeting between NRC, EPA, and DOE staff, EPA
identified potential inconsistencies in NRC's interpretation of the definition
of source material in conjunction with the exclusion of source material from
the definition of solid waste in the Resource Conservation and Recovery Act
(RCRA). In making its point, EPA cited the May 13, 1992, Federal Register
notice on the disposal of non-11e.(2) byproduct material. The staff had
delayed finalization of the uranium recovery policy guidance documents,
pending resolution of the source material definition issue. However, the
staff has now decided that these two policy guidance documents can be
finalized, independent of the source material issue, because the guidance is
not dependent on the interpretation of the definition of source material.

DISCUSSION:

In addition to minor editorial changes, the final "Revised Guidance on
Disposal of Non-Atomic Energy Act of 1954, Section 11e.(2) Byproduct Material
in Tailings Impoundments" contains three changes from the version published in
the Federal Register on May 13, 1992. First, Item 2 of the guidance has been
revised to exclude, from disposal in tailings impoundments, radioactive
material not regulated by NRC or an Agreement State under the AEA. The
guidance published in the Federal Register had excluded naturally occurring
and accelerator-produced radioactive material (NARM). Several commenters
requested a definition of NARM and pointed out that uranium would likely
qualify as NARM. The change in wording was made, since the intent always was
to preclude disposal of radioactive material not regulated by NRC or an
Agreement State under the AEA. In view of the elimination of reference to
NARM in the guidance, the phrase "non-lle.(2) byproduct material' has been
defined in a more narrow sense. The second change was that Item 4 of the
guidance has been revised to provide additional specificity to ensure that no
RCRA material is included in non-lle.(2) byproduct material. Finally, Item 9
of the guidance has been revised to require concurrence and a commitment, from
either DOE, or the State in which the tailings impoundment is located, to take
title to the site after closure.

The final "Position and Guidance on the Use of Uranium Mill Feed Materials
Other Than Natural Ores" contains two changes to Item 3b of the guidance, in
addition to minor clarifying editorial changes from the version published in
the Federal Reaister. First, the licensee certification with regard to RCRA
aspects of the proposed alternate feed material has been eliminated as
unnecessary, since Item 2 requires a licensee demonstration that the material
would not be regulated under RCRA. The second change is that the licensee
certification that the proposed feed material is to be processed primarily for
its source material content, has been expanded to require licensee
justification.
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After Commission approval, the staff plans to publish the final guidance
documents in the Federal Register and to implement the guidance. A proposed
Federal Register notice is provided in Attachment 4. As proposed in
SECY-92-138, and approved by the Commission on May 13, 1992, the staff used
the guidance on alternate feed materials in approving a license amendment
request from Umetco Minerals Corporation.

RECOMMENDATION:

The staff recommends that the Commission approve the two enclosed final
guidance documents.

COORDINATION:

The Office of the General Counsel has reviewed this paper and has no legal
objection.

These policies have been coordinated with the Agreement States by letter dated
May 14, 1992, which requested the Agreement States to comment on the policies.
The Agreement States' responses were varied and did not present a consistent
position on the policies. Their responses are included in the discussion in
Attachment 3.

Staff does not believe further coordination with the Agreement States on the
content of the final pol.icies is required since no significant changes have
been made to the policies and Agreement State comments have been considered.
The staff will distribute copies of the final policies to, the Agreement States
after these have been published.
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Commissioners' comments or consent should be provided directly to
the Office of the Secretary by COB Wednesday, August 30, 1995.

Commission Staff Office comments, if any, should be submitted to
the Commissioners NLT August 23, 1995, with an information copy to
the Office of the Secretary. If the paper is of such a nature that
it requires additional. review and comment, the Commissioners and the
Secretariat should be apprised of when comments may be expected.

DISTRIBUTION:

Commissioners
OGC
OCAA
OIG
OPA
OCA
Regions
EDO
SECY



FINAL GUIDANCE DOCUMENTS

FINAL REVISED GUIDANCE ON DISPOSAL OF NON-ATOMIC ENERGY ACT OF 1954, SECTION
11e.(2) BYPRODUCT MATERIAL IN TAILINGS IMPOUNDMENTS

I. In reviewing licensee requests for the disposal of wastes that have
radiological characteristics comparable to those of Atomic Energy Act
(AEA) of 1954, Section 11e.(2) byproduct material [hereafter designated
as "11e.(2) byproduct material"] in tailings impoundments, staff will
follow the guidance set forth below. Since mill tailings impoundments
are already regulated under 10 CFR Part 40, licensing of the receipt and
disposal of such material (hereafter designated as "non-11e.(2) byproduct
material"'] should also be done under 10 CFR Part 40.

2. Radioactive material not regulated under the AEA shall not be authorized
for disposal in an lle.(2) byproduct material impoundment.

3. Special nuclear material and Section 1le.(1) byproduct material waste
should not be considered as candidates for disposal in a tailings
impoundment, without compelling reasons to the contrary. If staff
believes that such material should be disposed of in a tailings
impoundment in a specific instance, a request for approval by the
Commission should be prepared.

4. The lle.(2) licensee must demonstrate that the material is not subject to
applicable Resource Conservation and Recovery Act (RCRA) regulations or
other U.S. Environmental Protection Agency (EPA) standards for hazardous
or toxic wastes prior to disposal. To further ensure that RCRA hazardous
waste is not inadvertently disposed of in mill tailings impoundments, the
lle.(2) licensee also must demonstrate, for waste containing source
material, as defined under the AEA, that the waste does not also contain
material classified as hazardous waste according to 40 CFR Part 261. In
addition, the licensee must demonstrate that the non-lie.(2) material
does not contain material regulated under other Federal statutes, such as
the Toxic Substances Control Act. Thus, source materiaV-physIc&i-lymixed
with other material, would require evaluation in accordance witW*W•C*
Part 261, or 40 CFR Part 76Y. (These provisions would cover material
such as: characteristically hazardous waste; listed hazardous waste; and
polychlorinated biphenyls.) The demonstration and testing should follow
accepted EPA regulations and protocols.

5. The lle.(2) licensee must demonstrate that there are no Comprehensive
Environmental Response, Compensation and Liability Act issues ^elated to
the disposal of the non-lle.(2) byproduct material.

"nnon-Ile.(2) byproduct material' as used here is simply an encompassing term for
source, special nuclear, and 1 le.(1) byproduct materials.

Attachment 1



6. The 11e.(2) licensee must demonstrate that there will be no significant
environmental impact from disposing of this material.

7. The 11e.(2) licensee must demonstrate that the proposed disposal will not
compromise the reclamation of the tailings impoundment by demonstrating
compliance with the reclamation and closure criteria of Appendix A of
10 CFR Part 40.

8. The 11e.(2) licensee must provide documentation showing approval by the
Regional Low-Level Waste Compact in whose jurisdiction the waste
originates as well as approval by the Compact in whose jurisdiction the
disposal site is located.

9. The Department of Energy (DOE) and the State in which the tailings
impoundment is located, should be informed of the Nuclear Regulatory
Commission findings and proposed action, with a request to concur within
120 days. A concurrence and commitment from either DOE or the State to
take title to the tailings impoundment after closure must be received
before granting the license amendment to the 11e.(2) licensee.

10. The mechanism to authorize the disposal of non-lle.(2) byproduct material
in a tailings impoundment is an amendment to the mill license under
10 CFR Part 40, authorizing the receipt of the material and its disposal.
Additionally, an exemption to the requirements of 10 CFR Part 61, under
the authority of § 61.6, must be granted. (If the tailings impoundment
is located in an Agreement State with low-level waste licensing
authority, the State must take appropriate action to exempt the
non-11e.(2) byproduct material from regulation as low-level waste.) The
license amendment and the § 61.6 exemption should be supported with a
staff analysis addressing the issues discussed in this guidance,

FINAL POSITION AND GUIDANCE ON THE USE OF URANIUM MILL FEED MATERIAL OTHER
THAN NATURAL ORES

Staff reviewing licensee requests to process alternate feed material (material
other than natural ore) in uranium mills should follow the guidance presented
below. Besides reviewing to determine compliance with appropriate aspects of
Appendix A of 10 CFR Part 40, the staff should also address the following
issues:

1. Determination of whether the feed material is ore.

For the tailings and wastes from the proposed processing to qualify as
11e.(2) byproduct material, the feed material must qualify as "ore." In
determining whether the feed material is ore, the following definition of
ore must be used:

2



Ore is a natural or native matter that may be mined and treated for the
extraction of any of its constituents or any other matter from which
source material is extracted in a licensed uranium or thorium mill.

2. Determination of whether the feed material contains hazardous waste.

If the proposed feed material contains hazardous waste, listed under
subpart D §§ 261.30-33 of 40 CFR (or comparable RCRA authorized State
regulations), it would be subject to EPA (or State) regulation under
RCRA. To avoid the complexities of NRC/EPA dual regulation, such feed
material will not be approved for processing at a licensed mill. If the
licensee can show that the proposed feed material does not contain a
listed hazardous waste, this issue is resolved.

Feed material exhibiting only a characteristic of hazardous waste
(ignitable, corrosive, reactive, toxic) would not be regulated as
hazardous waste and could therefore be approved for recycling and
extraction of source material. However, this does not apply to residues
from water treatment, so acceptance of water treatment residues as feed
material will depend on their not containing any hazardous or
characteristic hazardous waste. Staff will consult with EPA (or the
State) before making a determination of whether the feed material
contains hazardous waste.

3. Determination of whether the ore is being processed primarily for its
source-material content.

For the tailings and waste from the proposed processing to qualify as
lle.(2) byproduct material, the ore must be processed primarily for its
source-material content. There is concern.that wastes that would have to
be disposed of as radioactive or mixed waste would be proposed for
processing at a uranium mill primarily to be able to dispose of it in the
tailings pile as 11e.(2) byproduct material. In determining whether the
proposed processing is primarily for the source-material content or for
the disposal of waste, either of the following tests can be used:

a. Co-disposal test: Determine if the feed material would be approved
for disposal in the tailings impoundment under the *Final Revised
Guidance on Disposal of Non-Atomic Energy Act of 1954, Section
11e.(2) Byproduct Material in Tailings Impoundments," or revisions
or replacements to that guidance. If the material would be approved
for disposal, it can be concluded that if a mill operator proposes to
process it, the processing is primarily for the source-material
content. The material would have to be physically and chemically
similar to 11e.(2) byproduct material and not be subject to RCRA or
other EPA hazardous-waste regulations, as discussed in the guidance.

b. Licensee certification and justification test: The licensee must
certify under oath or affirmation that the feed material is to be
processed primarily for the recovery of uranium and for no other
primary purpose. The licensee must also justify, with reasonable
documentation, the certification. The justification can be based on
financial considerations, the high uranium content of the feed

3



material, or other grounds. The determination that the proposed
processing is primarily for the source material content must be made
on a case-specific basis.

If it can be determined, using the aforementioned guidance, that the proposed
feed material meets the definition of ore, that it will not introduce a
hazardous waste not otherwise exempted, and that the primary purpose of its
processing is for its source-material content, the request can be approved.

4
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Part A--Revised Guidam an Dbqxmd comments within 30 days. before
of Non-Atomic Ener Act of IN&. ganting the license amendment to the
Section 11e.(2) Bypro&O Materinn in 11e0() licensee. e
Tailings lmpoundmeas 10. The mechanism to authorize the

1. In reviewing Licensee requests for disposal of non-11 e.(2) byproduct
the disposal, of sowe material wastes material in a tailings impoundment is an
thathave radis o losal chaso rateri wstics amendment to the mill license under 10comparable to those of Atomic Enersi CFR Part 40. authorizing the receipt of

Act (AEA) of 1954. section 11e.(2) the material and its disposal. t
byproduct material (hereafter designed Additionally. an exemption to the t
as '11e(2) byproduct materiar) in requirements of 10 CFR Part Si. under

tailings impoundments. staff will follow the authority of I 61.6. must be granted. I

the guidance set forth below. Lcensing The license amendment and the 1 1.6
of the receipt and disposal of such non- exemption should be supported with a
AEA. section Ile.(2) byproduct material staff analysis paper addressini the.
[hereafter designated a "non-lne.(2) issues discussed in this guidance.
byproduct material") should be done NRC Staff Analysis of Diaspsal of Now-
under 10 CFR Part 40. Atomic Energy Act of 1354. Section

2. Naturally occurring and accelerator 1.(42) Byproduct Material in Tailings
produced material waste shall not be Impoundeats
authorized for disposal in an 1le.(2) 1. Introduction. byproduct material impoundment.

3. Special nuclear material and Recenty, the Nuclear Reauiatory
Section Ile.(1) product material waste Commission (NRC) received several
should not be considered as candidates requests to allow activities other thau
for disposal in a tailings impoundment. the normal procesing of native uranium
without compelling reasons to the o-_ at licensed a umlmll faciities.
contrary. If staff believes that such We have, in the past. received. and. in
material should be disposed of in a some cases. approved. similar requests.
tailings impoundment in a specific These requests have fallen into two
instance, a request for approval by the categories. The first category of requests
Commission should be prepared. is to allow the processing of feedstock

4. The 12e.(Z) licensee must material that is not usually thought of as
* " demonstrate that the material is nOt ore. for the extraction of uranium. and

subject to applicable Resource then dispose of the resulting wastes and
Conservation and Recovery Act tailings in the facility's tailings. pile. The
regulations or other U.S. Environmental second category of requests is to allow
Protection Agency standards for the direct disposal of non-Atomic
hazardous or toxic wastes prior to rer8 Act (AEA) of 1964. section
disposal. 11e.(Z) byproduct material ' hereafter

S. The 11e(2) licensee must designated as "non-lle.(2) byproduct
demonstrate that there are no mat'riali. that was not generated
Comprehensive Environmental onste. into tailingp piles.
Response. Compensation and ]Ubility In a t requests, the staff
Act issues related to the disposal of the has raised two policy concerns related
non-lie(2) byproduct material to tailings Pie The first concern is that

6. The Ile.(2) licensee must the requested activity might result in
demonstrate that there will be no complicated, duaL. or even multiple
significant environmental impact from regulation of the tailings pile, and the
disposing of this material. second concern is that the requested

7. The 11e42) lisosse musM activity might Jeopardize the ultimate
demonstrate that the pposed dispsal transfer to the United States
will not compromis the reclouamain of Government. for perpetual custody and
the tailings impoundmmst by maintenance. of the reclaimed tailings
demonstrating compliance with the pile.
reclamation and closumr miteri of This analysis addresses the econd
appendix A of 10 CFR part 40. category of requests, that Is. requests to

L. The Ile.[2) licensee must provide dispose of non-lie.(2) byproduct
documentation showing approval by the material in tallings piles. Issues relating
Regional Low-Level Waste Compact in to such proposal requestin rguatory
whose jurisdiction the waste originates consideration of commingling of tailings

as well as approval by the Compact in with
whose jurisdiction the disposal site is
located. Fo dw mosi o thi a ,YO, the WO

9. Th Department of Ener_. Ah 1.1*42uy bypmhda mw.-en wiu be 7 ued to .W to
-- . ; - -- %='- .-• -"•;.... • .. • • • that is swula" tol by

be informed of the Nuclear Regul meaving as defised in the ARA m uemeh 1164U2.
Commission findings and propoe :bu a sokg cmasidemed to be MA.21 6YpOOde
action. with an oppo unity to p i meneL

discussed. This analysis is limited to
options involving commingling with
existing tailings impoundments.

2. Background

The Uranium Mill Tailings Radiation
Control Act (UMTRCA) of i78
imended the AEA to specifically
nclude uranium and thorium mill
tailings and other wastes from the
process as radioactive material to be
icensed by NRC. Specifically. the
definition of byproduct material was
revised in Section lle.(2) of the AEA. to
nclude "... . the tailings or wastes
produced by the extraction or
:oncentration of uranium or thorium
from any ore processed primarily for its
source material content."

The definition of byproduct material a
in Section Ie.(2) of the AEA includes
al the wastes resulting from the milling
process, not just the radioactive
components. In addition. Title U of
UMTRCA amended the AEA to
explicitly exclude the requirement for
the Environmental Protection Agency
(EA) to permit 11s.(2) byproduct
material under the Resource
Conservation and Recovery Act
(RCRA). The desigation of 11e.42)
byproduct material contrasts
significantly with the situation for
source material., and other radioactive
materials controlled under the authority
of the AEA. This possibility for dual
regulation by both NRC and EPA can
become an issue when dealing with
mixed hazardous wastes. As a result of
U•MRCA. NRC amended 10 CFR Part 40
to regulate the uranium and thorium
tailis and wastes from the milling.
process. Thus. under normal operation.
all the taiig and wastes in an NRC or
Alemenot State licensed mill producing
uramum or thorium are classified as
"11e42 byproduct materida" and are
disposed of in tailings piles, regulated
under Part 40LTbey are not subject to
EPA rguilation, under RCRA. However.
the EPA Clean Air Act regulations still
result in direct EPA permit authority
over the mill Walg whether or not
they are commingled with non-lie (2)
bpoduct material waste.

The UMThCA also required and
provided for loon-term custody and
surveillance of the byproduct material
and the land use for its disposal. The
Department of Enerna (DOE) is the
Federal qency currently designated as

4 Hsicalitb. bypedua mawnl as defined in
Secuem t4zl o dde ALA mwW be insf•e t as
•1e421 bypedt mesen"e

meauna camass rly of the tedeec••-•e
0lmm e of so d ieete. abse i f 1han....

an cowfomttemoiesf t "we two 1100C 4049111.
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the -custodial agency. by the&AA
However. th,-%M5F spzifly
refermed =, to, fmU bv ,wodnct
maturei. WMTRCdAuimltm.a
provision. a nlowft I'=the! fser£
custody er'tiden.llhense hweventuml
long-term. custudy wsurd aamllam of
other materiaL evemnif theam-mena
no more radioecttse or toxMi than tie
uranium or dtorium tailings themselves.

3. The Caiega of Bequests for
Commin•gd Despon To & Addrawad

Some licensees have.- oposed to
directly dispose of radioactive waster in
existing urasi"m mill tailings sit. The
materials vary from tWhlongs from
extraction processes for metals and
rare-earth metals (such as copper.
tantalum. columblum. zirconkum) to
spent resins from water-ttetment
processes. However. because these
materials did not result from the
extraction. or.canrmamaon of uranium
or thorium, from am thel an not 11e.(2
byproduct material Man* of these
."orphaaed" wastes have elevated
concantzatons of source material. and
unless otherwmsexemptod. require
licensed coatmd. if ite materials excmd
the o.0s-percna licensable (content of
source material by weight) criterieonim
10 CFR Peit 40. Seme of the wastes
proposed for commingling contain
radioactive material not regulaed by
NRC that classify as naturally-occur-ing
and acceleratt-produced mdioachtve
material (NARIK and as such cannot be
easiLy disposed of, In most of the
proposals the staff has seen. disposal of
these materials In tailings
impoundments would not significantly
increase the effect an the public health.
safety. and environment. Because of the
relatively large volumes of these wastes.
low-level waste disposal optlons ane
limited. Them wastes are similer to
tailings in volume. radloactivty. and
toxicity. Therefore, mome waste
producer see the mill taln dispoWa
sites as providing en einoical Option
for such disposal.

Iryp of" w Beiv APoa djr
Disposal MAP "r/haW NO

' The NRC and the Arminumt States
continue to receive requests for the
direct disposaL of noa-ue4l) byproduct
material into uranium mill tailins pile
The following geneal, categories of non-
I.2.42) byprodactmateal illustrate the
requests submitted to NRC and the

* Agreement Sates for disposal into
uranium ma ,Ai,.pi.lml.ceAm
mdee auethet, esiabt-hesd by til K ofekra

461 Wine Wastes

To mine uranium or ether amu=
mamiaL eze frum undeqprund or opm.-
pit mines. operators frequently need to
dewater th* mine cavities Thia resuLt
in qeeottesof mine watin with
suspended or dissolvd conatktnew,
soma of which. ae source material. After
proceing the mine water to satsy
National Poilution Discharge
Elimination System or other nlese.
recpuzmonts. the resultant alean mie
wear is than discharged offaite..in some
cases. the ring water .eausul
rlte-cake or sludge. soidues exceed the
0.06-pa:eret licensable lmit ngr semr
metak Thee residues do not satisfy
the definition of 11e.(2) byproduca
maisrisL..because they do not sescit
from the. retaction or ao"scentimof
ur-nmim or th 'uum from amo

N=C and do Agreema States baa,
haem €concted by licen"e end waste
generars. that desire to disposeof sach
filter-sake ar sludge. iduep diauf W&
the mAin'pils at licensed wan
mill tailings sotes. NIC haes indicaae

ttmasch material does nm cnsaiwt
i.2l, byproduct mazariaL
4.2 Secondary Process Wstes

Fniquenty. natural ores that am
processed for rnes-earth or other metals
have significant concentations of
radioactie elements. Examples include
copper..ziconium. and vanedium. es.
Somedmes the uranium is captumrd in a
side-stem recovery operaton. in
which uranium is prcipitated out of the
pregnart solution, before or after the
rar earth or other metal. AlthouSh this
side-stem recovery operation is
licmsed by N=C. the thonp (whic,
comist of the crashed depleted oreeu
the depleted solution after macovtry of
metals and am earths) am not 1142J
byproduct materiaL This is because the
ore was not processed primarily far Its
source material content, but for the rare
earth or other metal If the talls snotain
"heter then 0.06 percent urmum and

thorium. they would be soure material
and would thus be licensable and have
to be disposed of in compliance with
NBC ngatumm. NRC has received
mqest fham NRC md A#emeant State
licensees to dispese of such tailings
(reutintg hom processes to extrmat
other metals) into licensed uranium mill

4.7 Fomaerty Utiliznd Sites Remedial
Actit Program RmSAP,

These sites primarily processed.
material such a monacnt sandL. to
extract thorium for commercial
aop•dlcooa Govrnmat coatnrcts
u I ed.b thorium. em atueual

used in the Manhattan Kegineming
Ditict and emoly Atomic EmmWr
CumMaioA proWNams. Wastes .euli•ng
from that processing and disposed-of at
these sites would qualitfy as .aa.(.}
byproduct maeril. However. it is not
clear that all the containiiated material
at these sites oesult from processing of
ore for thorium. At somte sts thrue was
also procemsing for carm earths and other
metals. The DOE which accepts
responsibility for the FUSRAP materials.
is imfsigainag oaposm for disposal and
control of them s. DOE
estimates it5 tint of L7 million cubic
yards of m-nzi- awlcated at sites in 13
Stats. Rmeat poopasams have
conr s msthe transportation of
FUSRAP materials from New Jesey to
taiing piles arummum. mills oroter
States. such as Utah. Washinon. and

4.4 NARM

Tho umwases me from &. wide rane
of operaeons. but at not geesrally
regulated by die ALAL Past requests for
disposal in,.maum mill tadpod pada
have included contaminated resins from
ion-exchange well-water pun"
operatdons. NEC has also received
inqiries regaig the disposal ot
constuction scurp and readum-
contaminated ol from old Commercial
operations. The individual States
usually adminisnte die reglufatouy

* responsibility oae AAR. but many
other Federal "andes hbe
juriedicti',l responsibilities related to
NARM These include- EPA. de
Comuer Pmduct Sa" Conmitesion.
the Depertnment of Health and Human
Services. and the Department of Labor.
Ther Is a Sta-licensed NARPA
dsposa fct in Cli Utah. licensed
to Envirocme of Utah. ho..

Two common elements run through
most of the requests we hae received
for direct disposal of non-lie.(z)
byproduct matel In tMng piles; the
material is of low specfic-actvity. and
the material is physically similar to
11e.(2) byproduct material. Most of the
requests are for bulk material like soil.
=ushed rock. or sludges. contaminated

with source material in relatively low
concentrations.

5. P.•em Smff Ca.ince
In response to a request from Region

IV, the Director of the Office of Nuclear
Materal Safety and Sdagusads (NMSS)
promded.guidance rot addressing
requests to allow the disposal of non-
lle.(ZI bjVduct ueciaL in. li•nsed
mill tadilg Imp dn . The staff
considkredthaithe-k p, of material
prois ha mfat disal caud be
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separated into two categories: (1)
NARM wastes; and (2) wastes generated
by operations regulated under the AEA.

In the guidance. the staff concluded
that it would not approve a policy of
allowing disposal of NARM wastes in
tailings impoundments. A major concern
was that NRC did not have authority to
regulate NARM. Lf States or EPA
became involved in regulation of
NARM. a situation with duplicative
jurisdiction with respect to the
commingled radioactive materials could
be created. Furthermore. the
Commission's authority, under section
s4c of the AEA. to approve alternatives
to requirements. if the-NARM wastes
were to violate standards. would be
impaired.

The staff viewed the other category.
wastes generated by operations
regulated under the AEA. as potentially
acceptable in a mill tailings
Srnpoundment. Each such proposal

Anhould be considered on a case-specific

Wbasis. The guidance identified four
findings that would have to be made
before NRC would authorize such
disposal.

As a result of this guidance, present
policy is that NRC will approve of
proposed disposals of source material
on their individual merits, and only if
the licensee can demonstrate the
following:

a. The disposal will have no
significant additional effects on public
safety and health. and the environment.

b. The disposal will not compromise
the reclamation of the talings
impoundment. In effect. disposal must
comply with the reclamation and closure• /riteria in part 40. appendix A

c. The disposal will not result in the
iling becoming subject to RCRA or the

wcomprehensive Environmental
Response. Compensation. and Liability
Act (CERCLA).

d. DOE or the State agrees.in
advance. to take title to the site. upon
completion of the reclamation.

The first two conditions are self-
evident and will not be discussed
further. The other two comditlmns can be
sufficient obstacles to any routine
decisions to allow such c-mming-ing of
byproduct and non-lle.(2) byproduct
materials under UMTRCA. and are
discussed. along with other Issues.
below.

a Major Issues
Although the technicaL economic and

societal advantages in some proposals
have appeared to encourage such
disposal of low specfic-activity
radioactive material into tadling pils.
significant statutory and regulatory
issues may complicate such disposal:

6.1 RCRA Authority and Mixed Waste
The NRC and Agreement State

licensed uranium and thorium milling
facilities do not fall under the
jurisdiction of RCRA. The AEA
explicitly excludes lle.(2) byproduct
material from RCRA permitting.
However, radioactive wastes that are
not lie.(2) byproduct material and
contain hazardous wastes are mixed
wastes and are not exempted from
RCRA. Commingling RCRA-regulated
wastes with tailings could result in the
application of the EPA RCRA
regulations and separate EPA-permitting
authority. The licensee would have to
comply with both EPA- and AEA-,elated
regulations.

NRC has revised the regulations in 10
CFR part 40 (including appendix A) to
conform to the appropriate portions of
EPA's RCRA regulations. The UMTRCA.
as amended. stipulates that regulations
for byproduct material be consistent
with the Solid Waste Disposal Act
(SWDA). On November 13.19U. NRC
conformed the regulations of part 40 to
the EPA standards containing the RCRA
provisions of the SWDA. However. if a
licensee disposes of source material
compounds or mixtures other than
uranium or thorium ores, in the tailings
piles, only the source material
component of that compound or mixture
would be excluded from the provisions
of RCRA. if the compound or mixture
qualifies as "hazardous." The bulk of
such material would come under the
purview of EPA RCRA regulations.
resulting in dual regulation of the
tailings impoundment. To preclude this
dual regulatory authority and the
complications resulting from it. including
potential conflicts in requirements. the
staff will not approve co-disposal of
non-lie.(2} byproduct material
containing hazardous constituents.
regulated under RCRA.
6.2 Custody and Title Transfer

UMTRCA. title M. section 202 (Section
83 of the AEA) stipulates that such tide
to the 11e.(2) byproduct material and to
the land used for the disposal of 11e.(2)
byproduct material shall be transferred
to either the United States Government
or to the State in which the land is
located. UMrRCA identifies DOE. or
any other agency so designated by the
President. to be the custodial agency for
the U.S. Government. However. at its
option, the State may elect to become
the custodial licensee of the site after
closure.

The NRC staff has two concerns
relating to this transfer.

a. Thelicensee for any site where the
materials would be commingled would

need strong assurances or permission
from either the State or DOE that the
commingling would not compromise the
eventual transfer of title and custody.

b. The license cannot be legally
terminated, unless the custody and title
have been transferred as stipulated in
Section 83 b(1)(A) of the AEA.
Commingling of wastes could
complicate this transfer and. hence. the
termination of the license.

Because of these concerns. NRC staff
wrote to DOE regarding its position on
such transfers. DOE's response of June
10. 1966. indicated its uncertainty
regarding authority to accept custodial
transfer of tailins sites, where
radioactive material not constituting
l1e.(2) byproduct material has been
commingled. In further correspondence.
of October 5. 196. and March 16. 1990.
the NRC staff requested more specificity
from DOE.

DOE's initial responses addressed the
general isue of DOE acceptance of a
Title n1 site containing non-lle.(2)
byproduct material DOE would have no
objection to such a transfer provided it
would not incur any additional costs
related to the non-lle.(2) byproduct
material. To ensure that there would be
no additional costs due to the non-
1le.(2) byproduct material DOE
suggested that NRC make the following
findings before transfer.
-That there is no adverse

environmental impact resulting from
the dispoal of these wastes (e.g.. that
the reclamation of the impoundment
will not be impacted or that there are
no groundwater restoration issues).

-There are no outstanding
environmental compliance issues
under any applicable environmental
law (e.g.. under RCRA or CERCIA).
These conditions will be met if the

first three conditions (a-c) discussed in
section & above am demonstrated.

By letter dated January 23.161. DOE
responded to five specific questions
NRC staff had raised. The questions
focused on the quantities and
concentrations of several categories of
non-lle.(2) byproduct material that DOE
would find acceptable to dispose of in
tailings impoundments without
jeopardizing tide transfer. DOEs
response stated that criteria for
determining acceptability should
consider three issues:

a. Concentrations of hazardous
constituents in the non-lie.(2) byproduct
materials.

Tables showing concentrations
typically found in tailings were
presented and the statement made that
acceptable concentrations could be
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selected from those tables. DOE also
recommended that df concentrations in
the non-11e.(2) byproduct natenal
exceed those "I * 4 adopted from the
tables for other wsource@) - - -, a risk
assessment be performed.

Thus. DOE described a procss. with
an ultimate resort to risk assessment.
that could be used to determine
acceptable concentrations of
constituents in non-lle.(2) byproduct
materials. The first demonastrion.
discussed in Section & above (that the
disposal have no significant additional
effects on public safety and health and
the environment), encompasses this
DOE consideration. Thus. this
consideration will be met if the 19a
staff guidance is adhered to.

b. Impact of the additional material
quantity (volume) of non-l1e.(2)
byproduct materials that the Title 1U site
would have to accommodate.. DOE stated that this determination
would have to be made on a site-specific
basis, considering cost. schedule, design
capacity of the impoundment, and the
impact of errors and uncertainties in
these projections and estimates. This
consideration will be satisfied by the
first two demonstrations discussed in
section 5 above.

c. Possibility that Radon-=n releases
from the disposal site would exceed the
limits specified in 40 CFR 192.32. as a
result of including non-lle.(2) byproduct
materials In the title 11 site.

The Radon-=n felease limits in 40,
CFR 192.32 are incorporated in Criterion
6 of 10 CFR part 40. appendix A. ThuL
this consideration will be satisfied by
the second demonstration discussed in
section 5 above.

Therefore, demonstration of the first
three findingp discussed in section 3
above (health and safety. compliance
with appendix A. and no RCRA
problems), should result in the fourth
finding (DOE acceptance of title) being
met. However, them is one remainig
concern related to DOEs acceptance of
title to tailings impoundments
containing non-11e421 bypeoduct
materiaL None of DOEs respmnse to
NRC on this question contaim an
unequivocal statement that. if NRC
determines that the above discnssed
concerns and criteria are satisfied. DOE
will accept title to such a site. For
example. in the letter of November I.
1990. DOE states "At this time. we
would interpose no objection if NRC
transferred " * "." At a meeting on
December 11, I=0. NRC staff disiussed
this issue with Do and a possible DOE
concurmence o individual NRC
decisions to allow non-11e42) byproduct
material disposals. DOE responded by
kner doted Dmber 24. 10M that i*Lm

concurrence would not be appropriate
or necessary. However. in order to
reduce the potential for future problems
with transfer to DOE. NRC staff will
notify DOE (with an opportunity to
provide comments) of each impending
decision to allow non-lle.(2) byproduct
material disposal in a tailings
impoundment.

6.3 Acceptable Wastes
As discussed in section 4 above. most

of the requests for commingling non-
114L(2) byproduct material in tailings
impoundments pertain to material
similar to uranium mill tailings and
wastes. These are usually bulk materials
like soiL crushed rock. or sludges
contaminated with low concentrations
of source material or NARM.

For the reasons discussed in section 5
above. the staff will not approve
commingling of NARM in tailings
impoundments. However. current staff
policy is to consider on a case-specific
basis. wastes generated by opemtions
regulated under the AEA. This would
allow consideration of byproduct, as
defined in section 11e41) of the AEA.
and special nuclear materials (SNM)
wastes. in addition to source material
waste, for disposal in tailings
impoundments. Recently. there have
been inquiries to the staff about disposal
of SNM-contaminated soils in tailings
impoundments. For the reasons
discussed below. NRC staff will not
normally approve disposal of 11.41)
byproduct material (hereafter referred to
as "byproduct materiasl") or of SNM in
tailins impoundments.

Appendix A of l0 CFR part 40
presents criteria for the disposal of
22e.(2) byproduct material. Thes
critei, to properly dispose of this
materiaL were developed based on the
physical chemical. and radiological
characteristics of the material. The basis
for most of the requests to commingle
non-le.24) byproduct material in
talinges impoundments is that the
proposed material is similer in
characteristics to 12e(2) byproduct
material. but does not meet the
definition. which is based on process
and history, rather than characteristics.
Because of this similarity to 11e.(2)
byproduct materiaL the criteria in
appendix A are appropriate to use. to
ensure safe disposal of this material.

This premm•is only valid for the
types of materials discussed in section 4.
that is. bulk material whose primary
radiological contamination is uranium.
thorium, and radium in low
concentrations Wastes contaminated
with byproduct material are sufficiently
different that this promise may not be
valil.

Soils contaminated with SNM may be
similar to 11e.(2) byproduct material in
physical chemical and radiological
characteristics. There are. however.
issues related to the disposal of
byproduct material or SNM.
contaminated soils in tailings
impoundments that preclude routine
approval, using the criteria in appendix
A of 10 CFR part 40. Possession of
byproduct material or SNM would have
to be licensed under 10 CFR part 30 or
70. respectively, and not part 40. For
SNM. the issues of criticality, material
control and soomuntability. and site
security might also have to be
addressed

For these reasons. the staff will not
approve the disposal of byproduct
material or SNM through the process
discussed in this guidance and analysis.
If there is a compelling reason. such as
an immediate health and safety concern.
to consider a specific proposed disposal
of byproduct material or SNM in a
tailings impoundment, approval of the
Commission will be required.

6.4 Regulatory Issues
There are two regulatory issues that

require consideration in developing this
guidance:

a. Inasmuch as the kind of material
under consideration is within the
purview of the States under the Low
Level Radioactive Waste Policy
Amendments Act of 1995 (LLRWPAA).
the explicit approval of both the
originating and the receiving Compact
should be obtained if the waste is going
anywhere but a designated Regional
facility. Although this is not specifically
a health and safety issue, it is an issue
that could cause problems for the
licensee and perhaps interfere with
ultimate reclamation of the tailings. As a
result, the policy should include a
requirement that the licensee's submittal
provide evidence of the Compacts'
approval of the proposed disposal.

b. The material being proposed for
disposal in tailin impoundments is
material subject to the Commission's
authority under the Atomic Energy Act.
It is mostly. if not all. soil contaminated
with uranium, thorium, and associated
radium (which is a decay product of
uranium and thorium) with radiological
characteristics similar to those of
tailings (11e.2) byproduct material). rlhe
disposal of such material is regulated by
10 CFR 20.301 (1o CFR 2o.2001 in the
new part 20M That section states that no
licensee shall dispose of licensed
material except by (a) transfer to an
authorized recipient as provided in 10
CFR part 30.40.90, 6L 70. or 7"A or (b)
disposal authorized pursuant to § 20-3o
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(20.•2=4) or part 61L Part 61 provides
regulations rar the dispoal of
radioactive wam received from oterm
while 1 20.=02 i=) alw for
disposal by a licesase of licmad
material in a maner not oo•rwiso
authorized in the r•eguats

Siam the material proposed for
dispose l in tailings impondmnt wil
be received hr lumemsoes other than
the mWounlment owner. 10 CR pert 61
is the appropriate regulation for such
disposaL Disposal under I X= he.
been used by licensees to dispose Of
their own wastes onsite. It does not
preclude disposal of radioecive weate
received from others. Section 202f (in
the new part 20). however. specificelly
limits disposals under dtt Part to
licensed material generated in the
licensee's activties, so it could not be
used for the disposals discuused in this
paper. The new Part 20 became effective
on June 20. I=. with dscretion by
licensees to defer implementation until
January 1. lIM (however. the
Commission has under consideration a
proposal to chang the discretionary
implementation date to January 2. 904).

Thus. in order to &How dmspsal of
non-lle.(2) byproduct material at a
tailings impoundment, eithw a part 61
review would have to be Pedormod and
a license under 10 CFR pact 61 would
have to be issued to the mill operator. or
an exemption to such a review and
license would have to be granted. The
part 61 license to allow disposal of the
non-lie.(2) byproduct material in the
tailings impoundment would be in
addition to the emendment to the peart 40
license authorizing receipt of the
material.

The basic obtectives of Parts 40 and
61 are the sane, protection of public
health and safety and the environment
by disposal that controls and isolate
the wastes for long periods of time. Peat
61.6 of title 10 allows for exemption
from the requirements of Part 61 if such
an exemption will not sudenger life or
property. In order to avoid Separate part
40 and 61 reviews and llcesmme for the
disposal of non-lle.(2) byproduct
material in tailings impoundmnts an
exemption under Part 61.6 will be
panted for each such proposed
commungling that meets all of the other
requirements discussed in this analyms.
The basis for such an exemption is that
the proposed di-posal will not endanger
life and property by virtoe of its meetin
the critera discusead in thi a9alysis
(which includes danoaanto that the
recamation and closure chiteria in
Waxkx A to pert 46 wig be m0t

7. Aaulta of Staff Aialysia
NRC staff identified the folowing

OM of action with reect to rwets
for di.ect dkoesel of nou1e.242J
byproduct material in taflhfs
impmundments:

L.Each proposal will be treeted on Its
individual merits.

2. The guidance discussed in sch
will be followed. Specdfically. far each
such co-disposal request. the staff will:

e. Reject the tequest if the non-lie.(2)
byproduct material is NARM waste.

b. Determine whether the requet is
for bulk material contaminated with low
concenstraous of sotree material. If the
roquest is for byproduct insmrial or
SN. determine if there ls oompolfi
reaso, such as en Immedtehealth nnd
safety concern, to want the reqaest. If
so a specific request for approvall by the
Commison will be prepare.

c. Deoermine whether the proposed
disposal will cause sinificant
additional effcts to publi safty.
health and the enironment.

4 De.terine whether the proposed
disposal will compromise the
reclamation of the tailins impowidment
by determining whether compliane
with the reclamation and closure criteria
stated in 10 CFR part 40. appendix A.
wll be ensured.

*. Not approve the request if the non-
11e42) byproduct material contains
hazardous constituents regulated under
RCRA.

f Notify DOM (with an opportunity to
provide comments) if the staff intends to
approve the proposed dispal

g. The licensee must prvide
documentation showing p val by the
Regional LLW Compact in whom
jurisdiction the waste originates es well
as approved by the Compact in whom
jurisdiction the disposal site is located.

3. Approval of the request will be
eccomplished through an amendment to
the part 40 license of the impoundment
owner.

Pert S-pes OWd kleuwo oeVa Use
of U im - Peeo Mod terts OCer Then
Nab" 0om

Staff reviewing licanse requests to
prnce alternate feed material (material
other than natural om) in uranium mills
should follow the guidance presented
below. Besides reviewmng to determine
compliance with approprate aspects of
appendix A of 10 CFR part 40. the staff
should also address the following issues:

1. Determination of WheLher the Feed
Material !s Ore

For the tailings and wastes from the
mqpeed pcing to qualify as I1e421

byproduct materaL the feed mtesnar
must qualify s -ore.- In determining

w'ed mbe feed materiel is ore. the
followint dsetiem of ore mnm be used:

Ore in a tudl or ntive matter that
may be med and treated for thees ction of any of id cititnents or
any other matter inm which ce
moteal is oezacmd in a licnsed
urnmo or thomom mill.
2. Determnationa of Meother tbe Feed
Material Is Mixed Waste

Nob to Fedul sisr notia e
redls: For furter explanation of this

m sx lsue, m e the discussio
section of tt3aff A•nal.ym that
follows.

if the psmposed eed material were
hazmadous or mixed waste. it would be
subject to EPA regulation under RCRA.
To avowd the ,omplexitaes of NRC/VA
dual regulation. such feed material will
net be upProed for procesng at a .
licensed mill. If the licensee can show
that the propoted feed material would
no be a hazardous or mixed waste, if
not propo1ed forroc at the mill
tids Issu is reoved.

Feed material exhibiting only a
characteristic oa hazardous waste
(Wtntable. coMrrive, reactive, toXic)
would not be regulated as hazardous
waste and could therefore be approved
for recycling and extaction of source
material However, this does not apply
to residues fomn water teattmnt, so
acceptance of such residues as feed
material wil depend an their not being
hazardous or mixed waste. Additionally.
if proposed feed materia contained a
waste listed under Subpart D (261.30-3)
of 40 C0 It would be a hazardous
waste and should not be approved.
I fe"mihNt of Whether ft Or is
Beim Procesed Adamorfyjbr lIfSoeure-MoteriI o/testt

For the taili and waste frm the
proposed processng to qual as 12e42)
byproduct material. dt ore mut be
prmcssed, primnuady for its surce-
material contnt. There is concern that
wastes thatwould have to be disposed
of as mdioacve or mixed waste would
be proposed for processing at a uranium
mill primarily to be able to dispose of it
in the Wtahp pie as 1e.(2) byproduct
materiel. In determining whether the
proposed processing was primarily for
the source-materal content or for the
disposal of waste. either of the following
tests can be used:

a. Co-d&ips tost. Determine if the
bed material would be approved for
dispos in th tailings impoundmmt
under the guidm co ained I the July
v m. n earneasa from Hush L
T mpeouto a bort D.Matin. or
sumde~M viinl 4ea4. as desbed
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in Pert A of this notc). ff lt-would' "t "
can be concluded that if a mill operator
propom to proem It. the prooeift is
prmarily for the source-mater-al
content. The material would have to-be
physically and chemically similma to
11e42) byproduct material and not be
subject to RCRA or other EA
hazardous-waste reagulationa. as
discussed in Part A.

b. Licensee cm-fication teeL If the
license cartifies under oath or
affirmation that the feed materiaL (1) is
being reclaimed or recycled in accord
with RCRA. or does not contain RrA
hazardous waste; and (2) is to be
processed primarily for the recover, of
uranium and for no othe primary
purpose. It can be accepted.

If it can be determined. usin the
aforementioned guidanceo that the
proposed feed material meets the
definition of ore, that it will not
introduce a hazardous waste not
otherwise exampted. and thet the
primary purpose of its procnesn is for
its source-material content. the request
can be approved.
NRC St•ff Analysis of the Use of
Uranium bil Feed Matoeial Othr
"Thn Natual Ores
1. Introduction

The Nuclear Regulatory Commission
(NRC1 and Agreement States have
received. and in some cases approved.
requests to allow a uranium mill to
process feed material that was not
natural (native raw) uranium Or and
dispose of the resulting waste in the
facility's impoundment in them
cases. the feed mtrial was generally
either processing wastes from other
extraction procedures or the residues
from mine-water treatment. These
requests were handled on a case-by-
case basis. and approvals wer based
on the interpretation that the prpo
feed material was refined or prcessed
ore. This designation of the fee
material as ore is crtical to the
determination of disposal methods. Th
stems from the deftkm uindor section
11e.(2) of the ABA. which limits
byproduct material OIR to "ore
processed prmaMy for its source
material content."

I the alternate feed material does not
meet the definition of ore. or is not
processed primarily for its sourc
material. the m two contcens. The
first is that complicated. dual replation
of the taiing• pile by both NRC and the
Environmental Protection Aency (EPA)
under RCRA could resulL The second
concern is that the mrquestet activity
might 0epardie the ultimate transfer of
the reclaimed tailiqnp WnpouMndt In

the State or Federal Government for
perpetual custody and maintenance.

During the past three years. several
additional requests for approval of
alternate feed materials have been
received. Decisions on those requests
are pending until development of a
generic agea•cy position. The analysis
addresses the need for e definition of
the term "ore" as used in the definition
of byproduct material in the Uranium
Mill Tailings Radiation Control Act of
13S8 (U•MRCA). and for riteria to
determine if mill-processing wastes from
alternate feed material will meet the
requirements for byproduct material
under a 0 CFR part 40 license.

,Z Rod gro nd
The UMTRCA amended the ARA to

include uranium and thorium mill
tailings and other wastes from the
milling process as material to be
licensed by NRC. Specifically. the
definition of byproduct material was
revised in section lie of the ASA by
addh

And (2) the tailings or wastes p•dued by
the e, 'xc or concntrmeti of uranium or
theulum bum any ore Ied prmarit fur
its m inaterial Content.

Such byproduct material Includes all
the wastes resultig fr the millivg
parocess not just the radioactive
components. In addition. itie B of
UMTRCA amended the AEA to
explicitly exclude the requirement for
EPA to permit 11e.(2) byproduct material
under the RCRA The definition and
RCRA exemption of Le42) byproduct
mateial contrasts significantly with the
situation for source material and low-
level radioactive waste (U.W). when
only the radioactive component is
regulated under the authority of the
ARA. EPA has to address hazardous
constituents m those materials
separately.

As a result of U1WfRCA. the NRC
amended 10 CFR Part 40. to regulate the
uranium and thorium tailings and
wastes from the milling processes. Thus.
unde normal operation. all tailings and
wastes in an NRC or Agreement State
licensed mill producing uranium or
thorium are classified as ""le.(Z)
byproduct materiaL" and are disposed
of in tailings piles regulated under part
40. They m not subject to EPA
regulation, under RCRA. However. if
material that did not qualfy as 1le.(2)
byproduct matenal was placed in a
mills9 talh impoundment. any
hazardous consituents it contained
Could lead to regulation by EPA.

T7e UMTRCA also requird either the
United Stes. or the State in which the
byproduct material has been disposed

oa to maintain lon4-term custody of. and
surveillance over. the byproduct
material and the land used for its
disposal. The AEA currently designates
the Department of Energy (DOE) as the
Federal "custodial agency." However.
the UWMTRCA specifically referred only
to 11e42) byproduct material, and
contains no provision allowing for the
transfer of custody or tide of any other
material. While the application of
section 151(b) of the Nuclear Waste
Policy Act could m0ot this issue in a
specific cae. it does not provide a legal
basis for avoiding the labeling of a
taiings disposal impoundment as either
a mixed waste facility or a low-level
waste disposal facility with the complex
regulatory burdens these labels carry.
One of the purposes of the guidance is to
avoid these consequences.

The term "alternate feed materials" is
used to indicate sources of uranium or
thorium (throughout this analysis
refeenc to uranium mills or ore
should be taken to apply to thorium
mills or ote. also), for a mill that am not
natudul ore (ore is not defined in the
ARA nor in UbMCA). NRC staff has
approved requests. in the form of license
amendments. to allow processing of
alternate feed materials in uranium
mills. Thew rquested license
amendments generally were to alow the
mill to use feed materials that were
either processing wastes such as those.
derived through the extraction of other
elements. or the residues from mine-
water treatment.

The following are examples of license
amendments approved in the past:

1. Procssit Wastes From Other
Operations

The Rio Algom (Lisbon uranium mill
in Utah has had its source-material
license amended several times in the
period frm 1Il2 to 19o. so the mill
could receive alternate feed materials.
The mill was authorized to use
processing wastes from: a uranium
hexaluoride conversion facility. a
niobium-tantalum.recovery facility, and
from an ytuiud-linthanides recovery
facility. The materials were
radiiolopcaly consistent with the
existing tailinp. but. in the first
example. the fluoride was in higher
concentration (greater than one percent)
than in the eisting talngs. In 1987.
NRC also authorized the Quivira Mining
Company to proem ra finate sludge
from a urnium hexafluoride conversion
plant. The uranium content of these
wastes (the yttrium-lunthanides wastes
averaged 117 pecent and the uranium
hexafluadde waste streams 0.6 to 6.7
percent) was higher than the average
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natural an procesued in the Wited
States.
2. Wastes From Treatment of Mine
Water

Same amae have to be dewaterad as
the shafts or pits all with aound-enter.
This water often contains dissolved
constituents as a resul of flow through
and c•ntuat with ore bodies. It iast
therefore be traoed before it can be
discharged ofbte. Treatmen is often
via ion-exchange columns which
concentrate high levels of uranium on
resins or the eluate. Several mills
(Western Nuclear Inc- Split Reci.
Wyom"g and Atlas Minerals Carp..
Moab. Utsh) have obtained like
amendmenes and proceseed these
residues/wastes through the mill.

The NRC staff approved the
processing of these alternate fed
matrials. cousidaeing dthm to be
refined and processed ore.rhis
designation a ore is eseential so that
the residue hfm uranium p•essng can
quality as 12s42) byproduct material for
the reasons stated ealier. Wiuh this

Neir theA EA nort• CFR part 40
conmins a definiftin of "we" as it
appears in the definition of 110421
byproduct materil. Tbe w- "unrefined
and unprocessed oae" is. however.
defined separately in part 40. in relation
to the examption in 10 CFR 40.13(b) for
source material in ore, as:

OhN n I9 autWul f1m1 PAW to ury
wuommg. such as gridin. rtinto W
bfeliatsf or mfmnn

The fact that the term Nay ore".
rather than 'unreftned and unprocessed
om," Is used in the definition of lle.(2)
byproduct material implies that a
broader range of feed materials could be
processed tn a mill with the wstes- .t-!
being considered as le.(2) byproduct
material.

Legislative history confirms the
validity of a broad interpretation of Ile
term "any ore." The definition of 11e.(2)
byproduct material am originally
presented in UfIRCA was:

The - r was prmd I bdh
extractifo or Concentration of teleueum o
thorium frhm any souce materea.

interpremaon, the resistant milling Hove, them was a macem tat
wages were iegmatel, cUled as tailings mreuing from the procenssi of
1e4.2) byproduct material. ore containing Ieo than OMG percent

However, because there is nu a uranium (the iiu concentratiom
definition of ore in 10 CQR Peat 40 and that would still meat the definio of
because of the po4ential pokiy bom source material) would fall outside the
involved in approvithe promssig of definition. To preclude that posibility, it
feed material otbhr then natural as. de was suuested that the words "any re
staff has put recent requests an boKl processed primarily for its source
pending establishment of an agency material contn" be substituted for
position. "any source materiaL"
3. Discussion In its decision in a case involviag

whether certain material in and ar the
Uranium mills were designed and West Chicago. linois, facility of Ken.

operated to process natural uranium- McGee hmical Corporation (Per-
bearing rock (i.e. ore). usually mrtied McGee Corporation v. NRC. M93 F2d 1
nearby. in order to produce uramum (in (D.C. Cir. MlU) was l1&(Z) byproduc
the form of yeilowcake). There usually mater•l or source material. the United
was no question of other feed material States Cout of Appeals arrived at a
or what constituted ore. However, there broad interpretation of the definition of
have been occasions when other byproduc material in which the concept
material has been pro osed for of ore is not resaurc to native rocL. It
processing at uranium mills, also cited Chairman Henrie's

Mill tailings that meat the definition of testimony before Conmress that led to
1ie.(2) byproduct material must be the wardiing that now exsts. in the AEA.
stabilized in accordance with the defining 11e42) byproduct material as
criteria in appendix A of 10 CFR part 40. establishing that a broad reading of the
but are not subject to separate definition was in line with
regulation as LLW or as hazardous Congrssional expectatio.
waste under RCRA. The wastes and The previous discussion leads to th
taiings Produced in a uranium mill conclusion that the term "ore" in the
proceusin twiium-bearing rock from definiton of e.(2) byproduct material
neRb ames wouMl nes the definition can be applied to a broad spectrum of
of 11s421 bypodi ma1111 aL Hoeve.r. feed materas from which uranium or
it i mU obvio, from the definution thorium is extractd. In view of the
aloin. whether waste@ ProdUe from fotuqua, NRC staff has recommended
Praousst feod MtmaiI that is a definition of ore " follows
;e,_mhtom the defiiinn frof le t, .M is o rierl or,.ve matter that may
earth seam the •aa• od tle.() be fnad sad um t . time mmusaict ea
bywouct mseid. MV as to maa, O My CWMnr

froint wib sormce matensi a eetrwcwd m a
Lausead urnum atr Lhouum a•JL

•two meer lMdsi s tnth went .1

into this proposed definition of ore were:
1. It is bried enouh to include a wide

variety of feed materials.
. Tihe definition antnues to be tied

into the nuclear fuel cycle. Because the
extraction of uranium in a lhcnsed mill
remains the primary purpose of
processing the feed material It axcedes
secondary urnium side-stream
ecovemy opelsdems at mills processing

om far otwr metals. Thus tailings from
amas sideaream operations at facilities
that am ret liceased as umnimm or
tbwmni milSs. would nit meet the
definiltan of 11.l4) byproduct materiaaL

Although • Intent of Conrems in
definiq 2e421 bypt material
appears to beve bees to enmcpls.the
wastes froe au feed material processed
primaril fo Its mm• e-raudl content.
two -ngoc issues meslt from the

aproe defisiftuon , ofoe
Slum sme of tie bed material could

mcnai beardum components. in
addition to source material. the f&st
signeifiat Issue i whethr mtiW that
would othierwis have to be disposed of
as hazardous waste can be processed in
a uranium mill and disposed of in the
tailings impoundment as 1le.64
byproduct maserial. If suc feed material
were at processed at a uranium mill. it
•would be clssified as mixed waste
(radioactivity regulaed mnder ASA. plus
hazardous waste regulated by EA) and
would dius have to be disposed of in a
mixed weeta focility.

To detmime If tIm feed material
would he regulated as hazardous waste.
on amut first determine if it mets the
definition of solid wast, SIM
hazardous Waste is a subset of sold
waste. under RCRA. The EPA
reuluations that implemented RCRA
state (0 €FR .1..Ml.4) that solid
wste is any discarded mteral not
excluded in th regulations and includes
recycled material. A material is recycled
if it is reclaimed. Reclaimed is defined
as. ... processed to recover a usable
product *. " Since aternmte feed
material would be reclaimed at the mill.
it would be considered solid wasts. It
also would be classified as byproduct.
which EPA define as. .. not one of
the primary products of a productive
process0 " However. 40 CFR
2=42€3) provides that byproducts that
exhibit udy a characteristic of
hmzrdous waste (fitable. corrosive.
reactive, toic) and that am being
reclaimed am sot reuilated as
hasrdow woote. To support due
-radmed" pw i. at mum be
damemeated 1Wa the is a keown
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market for the miueerial sad processed primarily to convert what
documentation provided. s as would have been LLW or mixed waste
contracts siwing that a so pet into 11e.[2) byproduct material would
uses the material as an inrediet in a not meet the definition of l1e.(Z)
production process. An exception to this byproduct material.
exemption ia ddg from a water Therefore, as part of its review of a
treatment planL so residues im mine- licensee proposal to process material
water treatment would snt qualfy. other than natural ore. the staff would

Since feed materal is being used as have to determine whether the
an ore from which a useable produc processing was primarily for the source-
(uranium) is to be extracted. is is being material content or for the disposal of
reclaimed and thua would meet the EPA waste.,This determination would have
exemption to reguauto a£s to be made on a rase-speciflic basis, but
characteristic hazardous waste. eyxApt either of the following tests can be used.
if it were mine-water treatment resides. 1. Co-disposol test: if the feed material

The p-oposed feed material would would be approved for disposal in the
still be hazardous waste if it contained a tailg• impoundment. under the
waste listed under subpart D (part •guidance contained in the July 27'. 198&.
261.30-.331 of the EPA regulatiom. It is jmemorandum from Hugh L Thompson
unlikely that feed rmateinal for uranium - to Robert D. Martin. or subsequent
mills would contain such substances. revisions it can be concluded that if a
Assurances need to be provided that mill operator proposes to proam it. the
these proposed feed materials do not procu•s is primarily fo the source-
contain RCRA or TSCA listed hazardous material contea. The material would

owastes. have to be pIhyiially and diesacaDlyConstituents with hardous similar to 11e.(2) byp•rduct mterial encharacteristics that were feed not be such to RCRA or other EPAmaterials processed at a uranium mill hazardous-waste regulations, as
would eventually end up in the ta"inP discussed in this notice.
impoundment as 11e.(2) byproduct 7. Licesee cortfic'te tsa It the
material. As suds. they would be licensee cerries under oath or
regulated under appet A of w0 C affirmation that the feed material (1) ispart 40 which provide for monitoring being r, d a recycled i, accord
and control of hazardous costrituents, with RCRA. or does not contain RCRA
Thus. the ultimate fate of haserdous* cnsttuets hatmigt b muaim hazardous waste: and (2) 15 to beconstituets thal migt be i aanm ' processed primarily for the recovery of
regulatory oversight, uranium and for no other primary

The second signifkcant issw that most purpose. it can be accepted.
be addressed is the potential of 4. Reesus of Staff Anlysis
converting material that would have to The staff has determined to issue
be disposed of as LLW or mixed waste
into ore. for processing and disposal as guidance on hle defdftioe of atr and on

* • lle.(2J byproduct material. T the ioues reatid to feed material that
possibility of converting such wa•es to could be consedired w•atecarAthouh
11e.{2) byproduct material con be very Agency guidanc does aet rru the
attractive to owners of sch materiaL weight of a repilation. the stallff
This is because of the high c of concludes that the time and resourcs
disposing of LLW end especm'Uy of required for rulemakin8 on the definition
mixed waste. An ownw of such materisl of oan would =4 be justiied in thiscould pay a mill operator muetasially instance. Thare are oly a few mil thatcoless to po ilos at for its 'ba ntest are in active or standby status and thatand dispose of the itfor its 118.42) would be able to process alternate feeda byproduct mati1a than to d )f material, and it is estimated that thei the material as wia at en a~pmprote Agenc would receve only one or twot acility. Utah officta t Ie aready . such requests a year. However. the staff
expressed c am -sbai dispnali wiu inlude the definition of ore the lex
(i.e.. converting a mil ino a LLW time amendmnents to 10 CFR Part 40 ame

* disposal site). proposed.
The pr•posed deinitios of on would Issuance of the Pidance would also

include any material ftm which Orc assist Agpremant States. As a polic. th
material is extracted mi a lIcaNe mill Agreement States are not requred to
and wouMd thus sm to allow such adopt Ols guidance ass matter of
sham dispoala, Howeve the defilitifs compatibility. However. if n Agremale
of 11.42) byproduct mnotaial requiree Stale Apltements a imlar PICy.. Ut
that the oe be Pocesed State w* hve *sme ft licy t
priymasY I" its seace materal NRC l e am Wio pO4lO1thcoten ed them W,,no wam pemait SO& t p10mt Ieen an d1 = 'hd i M nel tht wan a reqid ka 1C

Is5.isa(a) prior to the State terminatingthe license.
Dated at Ruckville. Maryland. this 7th day

of May 9K02.
For the Nuclear Regulatory Comnmission.

John Sunmeier.
Chief. Uranium Recovery Broanc. DOi.. Isw' of
Low.Level Waste .Manogement and
Decommrsstong. Office of Nuclear Mfaoereal
Safety and Sofegua rds.

(FR Doc. 92-11215 Filed 5-12-92: 8:45 aml
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The U.S. uclear RegulatorqCommissiowlA(the Comimissiod3 is
considering 4suaance of an alivendinent
to Faciliity C~retin Liaceesi No, NPW-
29. issued to ap htrinu. a
(hae leeero wrto the Grand
Gulf Nucleoa Station. l for l tated in
Clafboorto County. Mis~ssippi,

The proposed imendmient wosld
weas& the trip snPoo=a 1 .f for cirtuit
breakers fo the utpprhem POOLmakeup (SM -U vslvds.
Sin respr.to n R Genric Letter U9-
ie. the lcensme has'enttifled the needto replace four valv actuators for the

SPtAU valves with jarpr actuators.
During the design 0 0 proems. it was
date ---ined that too reqw'ird larger
valve atuato • toal• uld requime
circuit breakers =wt higll* trip,
(tpoint•tlesd t Coetpints arespca4d in thfI pcftions

(S.and the h~aue must request a 7$
change to t the =s oflhe higher

trip setpoint, Allow•ig for ae standard
3041ay Fdal Regfster notio would
delay appro, a of the requested change
beyond th ahdld and of ýhe current
refuelin o~talc The staff coinludes
that the liqknsoo has PrOvided"An
acceptebl basis for its ieques %and that

Beo isaneoftoprops-i
license Amendment. the Comnris~iori
will hse amade findingg requiradiby the
Atomi, Energy Act of 1IM4 As sjsnded
(the At) and the commissiofla

T10~ ~ m~aiso as deW prfe e
dat *Mthotat 11110 Moi~daet

hrYO e n~o 910aft basal Os
cousiderufti under the Commin55iOti
repaltfinS IVt C" 3.m this moans
that oea io of the fadity In-Wtlth fth PesPesd
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U. S. Nuclear Regulatory Commission
Staff Response to Public Comments

on

"Revised Guidance on Disposal of Non-Atomic Energy Act of 1954,
Section lle.(2) Byproduct Material in Tailings Impoundments"

and

"Position and Guidance on the Use of Uranium Mill Feed Materials
Other Than Natural Ores"

INTRODUCTION

The U. S. Nuclear Regulatory Commission staff developed two proposed guidance
documents: "Revised Guidance on Disposal of Non-Atomic Energy Act of 1954,
Section 1le.(2) Byproduct Material in Tailings Impoundmentsm; and "Position
and Guidance on the Use of Uranium Mill Feed Materials Other Than Natural
Ores." These documents and their associated staff analyses (hereafter
referred to as *Staff Analysis") were published in the Federal Register on
May 13, 1992, and public comments were requested on the proposed guidance.

Twenty-four letters were received in response to the notice. Comments were
received from Federal agencies, States, industrial groups, NRC licensees, a
member of the U.S. Congress, a law firm, an environmental group, and an
individual. As expected, the comments varied significantly, depending on the
affiliation of the commenter. Several commenters indicated that the proposed
guidance provided too much flexibility, while other commenters believed that
the guidance was too restrictive. Some commenters supported the guidance,
while others thought it needed major modifications.

All of the comments were carefully reviewed, categorized, and grouped by
subject areas. Comments were categorized based on which guidance document was
addressed: Category A addresses comments on Part A of the guidance document,
pertaining to non-lle.(2) byproduct material; Category B addresses comments on
Part B of the guidance, pertaining to alternate feed materials; and Category C
addresses comments that are applicable to both Parts A and B. The following
major comment groups were identified:

Category A - Disposal of Non-lie.(2) Byproduct Material

Al. Types of material to be allowed for disposal
A2. Relation of non-lle.(Z) byproduct material to low-level waste
A3. Mixed waste issues
A4. Transfer of title and custody
AS. Uranium mill tailings impoundments as disposal sites
A6. Other disposal topics
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Category B - Alternate Feed Material

B1. Definition of ore
B2. Mixed waste determination for feed material
B3. Determination that material is to be processed primarily for source

material
B4. Other feed material topics

Category C - General Comments Applicable to Both Guidance Documents

Cl. Comments Applicable to Parts A and B

The comments in categories A, B, and C are summarized and discussed in the
following responses to comments. Included in each comment topic are: (1) a
list of commenters that presented one or more issues; (2) a summary of the
comments and issues raised by the commenters; .(3) discussion and response to
the comments by NRC staff; and (4) any modifications made to the guidance in
response to these comments.

The numbers in parentheses after the name of the commenter were assigned by
the NRC staff during the comment review and refer to a specific comment.

RESPONSES TO COMM ENTS

A1.O Types of Material to be Allowed for Disposal

A1.1 Commenters

Umetco Minerals Corp. (3-1, 3-2, 3-3, 3-4)
Fuel Cycle Facilities Forum (5-2, 5-3, 5-4, 5-5)
Don & Hiller for Envirocare of Utah, Inc. (6-7)
Colorado Department of Health (9-1)
Office of the Governor, State of Wyoming (11-7)
Rio Algom Mining Corp. (13-1, 13-2)
American Mining Congress (14-5, 14-6, 14-8)
Washington Department of Health (16-2)
Utah Department of Environmental Quality (20-4, 20-5, 21-4, 21-5)

A1.2 Summary of Issues

Eight commenters expressed opinions on various types of material that should
be authorized for disposal in tailings impoundments. A mill operator and two
industrial groups expressed agreement that several types of materials
identified In the Staff Analysis should be permitted in tailings impoundments.
Several comenters opposed aspects of the policy that would either exclude or
severely restrict other types of waste for disposal.

Six commenters expressed opinions on the prohibition of naturally occurring
and accelerator produced (NARM) waste from tailings impoundments. Wyoming and
Utah agreed that NARM wastes should not be allowed in impoundments. Colorado
and Washington, Rio Algom, and the American Mining Congress (AMIC) argued that
NARM wastes and mine wastes should be permitted in tailings impoundments.
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Wyoming agreed with the policy to allow disposal of lle.(1) byproduct material
(normally considered "byproduct material") or special nuclear material only
when the Commission determines that there are compelling reasons to do so,
while Utah objected to even the possibility of such disposals.

Rio Algom, Envirocare, and the AMC expressed the opinion that NRC should more
clearly define the materials that would or would not be allowed to be disposed
of in tailings impoundments. They were primarily concerned with defining and
identifying NARM wastes and differentiating them from mine wastes and other
radioactive wastes that would be permitted in impoundments.

A1.3 Discussion and Response to Comments

NARM wastes: The policy excluded NARM wastes because of concerns related to
NRC's regulatory authority over those materials and over sites containing
those materials. This was discussed in the Staff Analysis. To clarify what
material will be permitted in impoundments, rather than define NARM, the
policy has been revised to indicate that only radioactive material regulated
by NRC under the Atomic Energy Act (AEA) will be permitted.

l1e.(1) byproduct and special nuclear material: The staff agrees with Utah
that it is unlikely that there would be any circumstances where it would
approve disposing of 11e.(1) byproduct material or special nuclear material in
an 11e.(2) byproduct material tailings impoundment. Nevertheless, staff seeks
to have the flexibility to allow such a disposal if special circumstances
warrant. In any case this disposal would require specific Commission
approval.

A1.4 Modifications to the Guidance

Item 2 of the guidance has been revised to state that radioactive material not
regulated under the AEA, rather than NARM, shall not be authorized for
disposal in a tailings impoundment.

A2.0 Relation of Non-lle.(2) Byproduct Material to Low-Level Waste

A2.1 Commenters

Umetco Minerals Corp. (3-1, 3-2, 3-3, 3-5)
Fuel Cycle Facilities Forum (5-1, 5-2, 5-3, 5-4, 5-6)
Don & Hiller for Envirocare of Utah, Inc. (6-1, 6-8)
Crain, Caton & James for Rhone-Poulenc Inc. (7-1)
Office of the Governor, State of Wyoming (11-5)
Rio Algom Mining Corp. (13-3, 13-4)
American Mining Congress (14-7)
Utah Department of Environmental Quality (20-8, 21-8)

A2.2 Summary of Issues

Seven commenters responded to Item 8 of the guidance in Part A of the Federal
Register notice (FRN), which requires approval of the disposal by the Regional
Low-Level Waste (LLW) Compact in whose jurisdiction the waste originates, as
well as the one where the disposal site is located. Wyoming and Utah agreed
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with the requirement. The Fuel Cycle Facilities Forum supported the
requirement of LLW Compact approval, except for several categories of waste
that both it and Rio Algom contended should not be subject to such approval,
because of their similarity to 11e.(2) byproduct material. Rio Algom
expressed the opinion that LLW Compact approval should not be required when
the non-lle.(2) byproduct material and the impoundment where it is to be
disposed of are owned by the same company.

Rhone-Poulenc opposed the requirement of LLW compact approval as unnecessary
and restrictive, stating that Compacts would have economic incentives to
disapprove such disposals and force such wastes into their LLW disposal sites.

Envirocare raised several issues related to the Low Level Radioactive Waste
Policy Amendments Act of 1985 (LLRWPAA). It objected to the language in the
Staff Analysis, which did not clearly state that Compact approval is required
by law. It stated that approval of the Governor of the State in which the
disposal impoundment is located should be required, in addition to approval by
the Compact. It also stated that the guidance should authorize the State or
Compact, in which the impoundment is located, to charge or collect fees
applicable to disposal in a LLW facility, under the LLRWPAA.

Five commenters responded to Item 10 of the guidance, which discusses the
regulatory mechanism to authorize disposal of non-lie.(2) byproduct material
in tailings impoundments. Umetco, Rio Algom, and the Fuel Cycle Facilities
Forum supported the position that an exemption to the requirements of
10 CFR Part 61 be granted under 10 CFR 61.6. The AMC stated that a joint
10 CFR Part 40 and Part 61 license would be redundant. Envirocare stated that
the guidance should expressly provide for a hearing to address the propriety
of the Part 61 exemption and other issues that may need to be addressed.

A2.3 Discussions and Response to Comments

LLW Compact approval: As stated in the staff analysis, LLW Compact approval
is required because non-lle.(2) byproduct material suitable for disposal in an
11e.(2) byproduct material impoundment would likely be LLW and within the
purview of the States, under the LLRWPAA. The origin of the material (e.g.,
mine waste, secondary process wastes, etc.) is irrelevant to this issue,
unless the material can be shown to meet the definition of byproduct material
under Section l1e.(2) of the AEA. If the material can be shown to be 11e.(2)
byproduct material, it can be disposed of in a tailings impoundment without
meeting the requirements of this policy. Similarly, ownership of non-11e.(2)
byproduct material is irrelevant to the issue of whether it is LLW and thus
within the purview of LLW Compacts.

We agree that there may be economic incentive for a LLW Compact not to approve
disposal of non-11e.(2) byproduct material in an impoundment, thus forcing it
to the Compact's LLW facility. In any event, as discussed above, under the
LLRWPAA, the material would be within the purview of LLW Compacts.

LLRWPAA issues: We agree with Envirocare that the requirement in the guidance
for approval by LLW Compacts stems from the LLRWPAA, as stated in the staff
analysis. Since the guidance is clear on the requirement, we see no need to
revise it or add a statement tying it to the LLRWPAA. Gubernatorial approval,
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however, does not follow from the LLRWPAA and therefore, will not be added to
the guidance. There have been several legislative proposals for such
gubernatorial approvals in recent years; NRC has gone on record as considering
these proposals unnecessary, and they have not been supported by the U.S.
Congress.

The issue of fees and surcharges should be worked out between owners of
non-lie.(2) byproduct material, impoundment operators, and LLW Compacts. NRC
will neither expressly authorize nor prohibit them. (However, NRC fees and
other charges will be handled similar to that for any other mill license
amendment.)

Joint Part 40 and Part 61 license: We agree with the AMC that a joint Part 40
and Part 61 license would be redundant and do not anticipate such a joint
license. An exemption to Part 61 (and to a Part 61 license) will eliminate
the need to issue such a joint license.

Conduct public hearing on Part 61 exemption: We do not agree that the
granting of an exemption to Part 61 under 10 CFR 61.6 should require a
mandatory hearing. However, since the mechanism for authorization of a
disposal of non-lle.(2) byproduct material in a tailings impoundment is an
amendment to a Part 40 license (per Item 10 of the guidance), there would be
opportunity for a hearing, in accordance with 10 CFR 2.1205.

A3.0 Mixed Waste Issues

A3.1 Commenters

Cabot Corp. (4-7, 4-8)
Don & Hiller for Envirocare Inc. (6-3,. 6-10)
Colorado Department of Health (9-2, 9-3)
American Mining Congress (14-4)
Texan Department of Health (17-1, 17-2)
Utah Department of Environmental Quality (20-7, 21-7)
Office of Environmental Restoration, U.S. Department of Energy

(23-4)

A3.2 Summary of Issues

Three commenters responded to Item 5 of the proposed guidance, which states
that the licensee must demonstrate that there are no Comprehensive
Environmental Response Compensation and Liability Act (CERCLA) issues.
Envirocare and Colorado indicated that meeting the requirement is difficult,
if not essentially impossible. Cabot Corp. requested that NRC clarify its
concerns on this issue.

The AMC, Colorado, and Cabot Corp. recommended that NRC and the Environmental
Protection Agency (EPA) work together to formulate consistent, non-overlapping
mixed waste regulations and cooperate on the design and review of mixed waste
disposal facilities, so that mixed waste disposal could be allowed in tailings
impoundments. Envirocare Inc. recommended that EPA be given the opportunity
to comment on the propriety of the disposal of non-lle.(2) byproduct material
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and the propriety of relying upon Part 40, Appendix A for the management of
the combined waste materials.

Four commenters specifically addressed NRC's guidance in relation to EPA's
regulations. Texas requested a list of constituents and their limiting
concentrations (and analytical methods) so Resource Conservation and Recovery
Act (RCRA) waste could be differentiated from byproduct waste. Texas also
stated that the phrase in Part A, Section 6.1 of the FRN, "...containing
hazardous constituents regulated under RCRA," is ambiguous and should be
replaced by "...containing waste streams classified as hazardous under RCRA."
Utah said there must be a sampling protocol for incoming shipments, to ensure
that no RCRA wastes were disposed of. The Department of Energy (DOE) was
concerned that the tailings impoundment should not be subject to any of EPA's
regulations and that there be only one regulator at a site.

A3.3 Discussion and Response to Comments

CERCLA issues: NRC staff realizes that demonstrating that there are no CERCLA
issues related to the proposed disposal could be difficult. However, the
staff's concern is that sufficient documentation must exist to provide
reasonable assurance that CERCLA remedial action will not be mandated later at
tailings impoundments. The acceptance of only radioactive non-lie.(2)
byproduct material, regulated under AEA, will assist in providing that
assurance.

Federal inter-agencv cooperation: The NRC staff agrees that more inter-agency
coordination with EPA to resolve mixed waste issues is needed, and NRC will
continue to work with EPA, as resources permit, to resolve significant issues.

Relation to EPA regulations: The guidance is general and is not intended to
provide all implementation details. Guidance exists in other documents
regarding concentration limits and procedures for sampling and testing.

The phrase in the staff analysis, "... the staff would not approve co-disposal
of non-lle.(2) byproduct material containing hazardous constituents regulated

D under RCRA," was intended to convey the concept that the staff would not
approve co-disposal of non-lle.(2) byproduct material that would bring the
tailings impoundment under the purview of RCRA.

NRC staff considers that the tailings impoundments should not be subject to
any additional EPA regulation as a result of the co-disposal of non-lie.(2)
byproduct material [tailings are already subject to regulation under 40 CFR
Part 192 and other EPA standards; in addition, tailings are subject to EPA
regulation under Superfund]. Item 4 of the guidance, however, does refer to

_> RCRA regulations or other EPA standards for hazardous or toxic wastes. To
further ensure that RCRA hazardous waste is not inadvertently disposed of in
mill tailings impoundments, Item 4 has been revised to indicate that the
1le.(2) licensee also must demonstrate, for waste containing source material
as defined under the AEA, that the waste does not also contain material
classified as hazardous waste according to 40 CFR Part 261 or polychlorinated
biphenyl according to 40 CFR Part 761. Thus, source material physically mixed
with other constituents, would require the classification in accordance with
40 CFR Part 261, or 40 CFR Part 761. (These provisions would cover material
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such as: characteristic hazardous waste; listed hazardous waste; and
polychlorinated biphenyls.) The demonstration and testing should follow
accepted EPA regulations and protocols.

A3.4 Modifications to the Guidance

Item 4 of the guidance has been revised to provide additional specificity to
ensure that no RCRA material is included in the non-lie.(2) byproduct
material.

A4.0 Transfer of Title and Custody

A4.1 Commenters

Don & Hiller for Envirocare of Utah, Inc. (6-2)
Colorado Department of Health (9-4)
Office of the Governor, State of Wyoming (11-1)
American Mining Congress (14-9)
Washington Department of Health (16-1)
Utah Department of Environmental Quality (20-6, 21-6)
Office of Environmental Restoration, U.S. Department of Energy (23-1)

A4.2 Summary of Issues

When a mill tailings site owner has completed reclamation and decommissioning,
the licensee must transfer title of the 11e.(2) byproduct material and the
disposal site to DOE or the State where the site is located. DOE or the State
will then become responsible for the care and maintenance of the site, under
the general license in 10 CFR 40.28. Two commenters expressed doubt that DOE
had authority to accept title to the non-Ile.(2) byproduct material at a
disposal site. Envirocare noted that the discussion in the Staff Analysis
cited Section 83 of the AEA as the authority for the transfer, but that
Section 83 only discusses transfer of 11e.(2) byproduct material. Utah stated
that there are no other statutory requirements for the Federal government to
take long-term custodial care of non-lle.(2) byproduct material and that doing
so may be outside the scope of the AEA.

Two States asked for clarification or guidance on the technical findings that
need to be made for DOE to take title to a tailings impoundment in which
non-lie.(2) byproduct material has been disposed of. Colorado asked for
guidance on elements that need to be addressed, stating that Sections C and D
of Paragraph 5, "Previous Staff Guidance,' offered no such details.
Washington asked for clarification of the statement that there be no
groundwater restoration issues and whether this applied only to non-lle.(2)
byproduct material disposal, or to previous (11e.(2) byproduct material)
disposals at the site.

Two commenters expressed opinions on the mechanism to ensure DOE acceptance,
for perpetual custody, of an lle.(2) byproduct material site in which
non-Ile.(2) byproduct material has been disposed of. Wyoming proposed that
the policy continue the requirement, contained in the previous guidance, that
DOE (or the State in which the site is located) agree in advance to accept
title to the specific site. Alternatively, Wyoming suggested that the
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licensee be required to provide financial surety of the same kind required of
an operator of a LLW disposal facility. The AMC stated that providing DOE
with an opportunity to comment on each proposed action to allow disposal of
non-11e.(2) byproduct material is unnecessary. AMC stated that there are a
number of ways of obtaining generic DOE approval and concurrence short of
requiring specific approval for each license amendment and suggested that the
Chairman of the NRC work out an alternate approach with the Secretary of
Energy.

DOE requested 120 days, rather than the 30 days in Item 9 of the policy, to
comment on a proposed license amendment to allow disposal of non-11e.(2)
byproduct material in an impoundment.

A4.3 Discussion and Response to Comments

Authority for DOE to take title to non-11e.(2) byproduct material: We agree
with Envirocare and Utah that the Uranium Mill Tailings Radiation Control Act
(UMTRCA) (and Section 83 of the AEA) do not discuss transfer of radioactive
material, other than 11e.(2) byproduct material, to DOE. However, UMTRCA does
not preclude DOE from accepting an 11e.(2) byproduct material disposal site
that also contained other radioactive material. DOE has agreed to accept
custody of such sites, provided that NRC makes specific findings, as discussed
in the Staff Analysis. Additionally, Section 151 (b) of the Nuclear Waste
Policy Act of 1982 authorizes DOE to assume title and custody of low-level
radioactive waste and the land on which it is disposed of. Since the
non-lie.(2) byproduct material that would be allowed to be disposed of under
this policy would be LLW (which is the reason that approval by LLW Compacts is
required), DOE does have authority to accept title and custody of an .11e.(2)
byproduct material site in which such non-lle.(2) byproduct material has been
disposed.

Clarification of technical findings: We agree with Colorado that the
discussion in 5. Previous Staff Guidance does not offer details on the
technical elements that need to be addressed to allow DOE to accept a site
with non-lle.(2) byproduct material. Section 6.2, "Custody and Title
Transfer" discusses findings that NRC must make to satisfy DOE and concludes
that those findings will be satisfied by various technical reviews that are
part of an NRC licensing review process. However, the policy and the Staff
Analysis paper do not, and are not intended to, actually present guidance on
technical elements of those reviews.

The statement related to groundwater restoration issues is in the context of
disposal of noa-lle.(2) byproduct material in tailings impoundments. However,
Appendix A of Part 40 requires licensees to clean up groundwater contamination
at lle.(2) byproduct material disposal sites irrespective of whether
non-11e.(2) byproduct material is disposed at the site, so the statement on
groundwater restoration issues is valid for all lle.(2) byproduct material
sites transferred to DOE.

DOE/State apDroval of disposal: The NRC staff agrees with Wyoming that an
explicit, advance commitment from DOE or the State, to take title to a
tailings impoundment in which non-lie.(2) byproduct material has been disposed
of should be required, to preclude future problems of title transfer. The
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guidance has been revised to include a concurrence by the State or DOE, within
120 days of the request, to take title to the impoundment after closure.

A4.4 Modifications to the Guidance

Item 9 of the guidance has been modified to include, within 120 days, a
concurrence by DOE or the State in which the tailings impoundment is located.

A5.0 Tailings Impoundments as Disposal Sites

A5.1 Commenters

Cabot Corp. (4-8)
Don & Hiller for Envirocare of Utah, Inc. (6-5, 6-6)
American Mining Congress (14-2)
U.S. Representative Wayne Owens, Utah (15-1, 15-2, 15-3)
Utah Department of Environmental Quality (20-2, 20-3, 21-2, 21-3)

A5.2 Summary of Issues. Three commenters expressed opinions on the technical merits of disposing of
non-lle.(2) byproduct material in tailings impoundments. Congressman Owens
stated that tailings impoundments were never designed for, and are unsuitable
for, disposal of radioactive waste. In contrast, the AMIC stated that tailings
impoundments are among the most attractive places to dispose of radioactive
waste materials similar to uranium tailings and that the guidance should point
out the advantages of using tailings impoundments for disposal of non-lie.(2)
byproduct material. Cabot Corp. recommended a study of the characteristics of
lle.(2) byproduct material in impoundments and a comparison to source material
and mixed waste. If the materials are similar, Cabot recommended that NRC and
EPA work together to make regulatory and legislative changes to allow mixed
waste to be disposed of in tailings impoundments.

Envirocare of Utah raised two concerns related to standards to be applied to
• impoundments disposing of non-1le.(2) byproduct material. Envirocare stated

that licensees should be required to demonstrate that they have the capacity
to dispose of all their existing lle.(2) byproduct material before being
authorized to dispose of non-lle.(2) byproduct material. Envirocare also
stated that an lle.(2) byproduct impoundment owner requesting to dispose of
non-lie.(2) byproduct material demonstrate that the entire impoundment will

* comply with the current standards in Part 40, Appendix A. It was Envirocare's
opinion that some older impoundments either do not comply with current
standards or that NRC has interpreted standards differently for older
impoundments.

Congressman Owens expressed general opposition to the use of mill tailings
* impoundments for disposal of wastes other than tailings generated at the site.

He stated that the proposed policy reverses long-standing NRC policy against
such disposals at tailings impoundments. He also stated that the House of
Representatives incorporated a provision, in H.R. 776, that would prohibit
disposal of non-lle.(2) byproduct material at tailings impoundments, unless
the governor of the State agrees to such disposal.
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Utah asked if a mill in "standby" status would be eligible to receive
non-11e.(2) byproduct material. Utah also stated that such disposal in Utah
would require compliance with Utah facility-siting and land-disposal laws that
may be stricter than uranium regulatory requirements for siting a uranium
mill.

A5.3 Discussion and Response to Comments

Suitability of tailings impoundments for disposals: Staff disagrees that
tailings sites are unsuitable for disposal of other radioactive wastes. As
the Staff Analysis points out, radioactive waste that would be allowed in
tailings impoundments under the guidance is similar to 11e.(2) byproduct
material in physical characteristics but doesn't meet the legal definition of
11e.(2) byproduct material. The standards that are applied to such disposals,
(i.e., Appendix A of Part 40), were specifically written for 11e.(2) byproduct
material and are technically valid for other material with the same
characteristics. We agree with AMC that there are important advantages in
disposing of non-11e.(2) byproduct material in tailings impoundments and
discussed some of them in the Staff Analysis. However, the guidance is meant
only to guide NRC staff in the review of a licensee request to allow a
specific disposal and is therefore not the place for a general statement on
the merits of disposing of non-lle.(2) byproduct material in tailings
impoundments.

We agree with Cabot Corp. that 11e.(2) byproduct material in tailings
impoundments are both radioactive and exhibit hazardous characteristics; the
regulations in Appendix A of Part 40 specifically recognize this dual nature
of 11e.(2) byproduct material. Further, at least some material currently
classified as "mixed waste" is similar in physical and chemical
characteristics to 11e.(2) byproduct material and therefore would appear, from
a technical standpoint, .to be candidate material for disposal in tailings
impoundments. However, current legislation prevents such material from being
considered for such disposals. EPA and NRC have worked and continue to work
on issues related to mixed waste and regulatory difficulties in its disposal.

Standards to be aoolied: We agree with Envirocare that licensees should be
required to demonstrate the capacity to properly dispose of existing 1le.(2)
byproduct material. That demonstration would be part of the demonstration
required under Item 7 of the proposed guidance, which requires the licensee to
show compliance with the reclamation and closure criteria of Appendix A of
Part 40. We agree with Envirocare that an impoundment owner show compliance
with the current standards in Appendix A of Part 40. Again, that
demonstration is required under Item 7. We disagree with Envirocare's
statement that older impoundments are held to different standards than newer
impoundments. All reclamation plans for tailings impoundments are evaluated
using the same criteria (Appendix A). Although methodologies to evaluate
compliance with Appendix A criteria have evolved over the years, the
Commission has determined that unless significant health, safety, or
environmental concerns are identified, it is not necessary to re-evaluate
previously-approved reclamation plans.

Reversal of long-standing NRC policy: Staff disagrees that the proposed
guidance reverses a long-standing policy against using uranium mill tailings
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sites for disposal of radioactive materials other than mill tailings produced
at the site. There are two categories of such material; 11e.(2) byproduct
material not produced at the disposal site and non-11e.(2) byproduct material.
NRC has encouraged the disposal of 11e.(2) byproduct material produced at
in-situ mills into tailings impoundments associated with conventional mills,
to prevent the proliferation of small disposal sites. Criterion 2 of Part 40,
Appendix A specifically addresses this. As for disposal of non-1le.(2)
byproduct material in tailings impoundments, the subject of the proposed
guidance, NRC has had guidance in place since July 1988. The proposed
guidance is an update of the 1988 guidance and can in no way be considered a
reversal of that guidance.

H.R. 776: NRC believes that requiring gubernatorial approval for disposal of
non-lle.(2) byproduct material in tailings impoundments would be inappropriate
because it would be detrimental to the development and implementation of
national waste management strategies. NRC staff believes that approval of
the disposal of non-lie.(2) byproduct material by regional LLW State compacts,
rather than by individual States, would best ensure that neither national nor
regional LLW programs are compromised. This provision was considered by
Congress and did not survive final passage of the Energy Policy Act of 1992.

Eligibility of mills in standby status: Uranium mills in standby status are
prime candidates to receive non-Ile.(2) byproduct material, since their
standby status allows them to resume processing ore. These sites would need
to submit a license amendment request that demonstrated that the site could
accommodate the material without significant effect to health, safety, or the
environment and the si-te reclamation plan would need to be revised to address
any impacts the additional material could impose.

State reauirements for disposal site: We agree with Utah that Utah, gr any
•7 other Agreement State with 'Ste could require tailings

impoundments to meet State-sivin laws, before disposing of
Snon-lle.(2) byproduct material. NRC, however, would not enforce State

regulations at an NRC licensed site. Additionally, an exemption to LLWP disposal requirements (Item 10. of the guidance) would have to be granted by
the Agreement State in accordance with its regulations.

A5.4 Modifications to the Guidance

Item 10 of the guidance has been modified to indicate that if the impoundment
is located in an Agreement State with LLW licensing authority, the exemption
of the non-lle.(2) byproduct. material from regulation as LLW must be granted
by the StateC
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A6.0 Other Disposal Topics

A6.1 Commenters

Cabot Corp. (4-9)
Don & Hiller for Envirocare of Utah, Inc. (6-4, 6-9)
Office of Environmental Restoration, U. S. Department of Energy

(23-2, 23-3)

A6.2 Summary of Issues

Cabot Corp. requested clarification on the level of documentation a licensee
needs to provide in support of a request to dispose of non-11e.(2) byproduct
material in a tailings impoundment. Envirocare was concerned that the
guidance was not adequate to address the documentation, required of licensees,
to demonstrate that the disposal of non-11e.(2) byproduct material will have
no additional effects on health or the environment. Envirocare indicated that
a detailed environmental analysis would be required to address the
transportation of the non-11e.(2) byproduct materials, and a new or
supplemental environmental impact statement (EIS) would be needed for the
disposal site. This commenter did not want the guidance to shortcut the
National Environmental Policy Act (NEPA) and wanted any license amendment or
exemption application to be subject to the environmental protection
requirements of 10 CFR Part 51. The commenter also stated that the guidance
may result in a proliferation of Part 61 LLW sites and may increase the number
of waste transportation corridors.

DOE recommended that the guidance specifically preclude disposal of any.
materials that would compromise the long-term stability of any Title II site
and also pointed out that the guidance should not be applied to Title I sites.

A6.3 Discussion and Response to Comments

Licensee documentation: The proposed policy and accompanying Staff Analysis
do not, and are not intended to, provide detailed technical guidance to
licensees proposing to dispose of non-Ile.(2) byproduct material in tailings
impoundments. Items 4 through 8 of the proposed guidance identify
demonstrations or documentation that licensees must provide in support of a
proposed non-lie.(2) byproduct disposal but do not provide technical details.
Section 6 of the Staff Analysis contains general discussions of the
demonstrations, but does not actually present guidance on the technical
aspects. Detailed technical information is available in various NRC
documents, including regulatory guides and technical NUREGs.

Health and environment: The staff agrees that a license amendment to allow
disposal of non-lle.(2) byproduct material is subject to environmental review,
under Part 51. Any license amendment requires an environmental report from
the licensee under 10 CFR 51.61 and, under 10 CFR 51.21, an environmental
assessment, unless it meets a criterion for categorical exclusion (10 CFR
51.22). The environmental review process would identify impacts from a
proposed non-lie.(2) byproduct disposal, including transportation impacts.
Item 6 of the proposed guidance adds an additional constraint in that it
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requires that there be no significant environmental impacts from the proposed
disposal.

Proliferation of sites: The staff agrees with Envirocare that adoption of the
proposed guidance will result in additional sites containing low-level
radioactive wastes. However, no new disposal .sites would be. created as a
result of the proposed gi~datnce-, since e'xisting-tailings impoundments would be
used for disposals. In fact, the proposed guidance may result in fewer
radioactive waste disposal sites, since material that might have been disposed
of in a new site or that would take up valuable space in a LLW disposal
facility could be disposed of in an existing tailings impoundment.
Transportation effects will be addressed in the environmental review; however,
most of the material proposed for disposal in an impoundment would have to be
transported away from its present location, in any event.

Long-term stability: The staff agrees with DOE that disposal of non-lle.(2)
byproduct material that would compromise the long-term stability of a tailings
impoundment should be precluded. Item 7 of the proposed guidance requires
compliance with the reclamation and closure criteria of Part 40, Appendix A.
Reclamation and closure criteria are contained in Criteria 4 and 6 of
Appendix A and include criteria to ensure the stability of the impoundment and
control of the radiological hazards for 1000 years, to the extent achievable,
and in any case, for at least 200 years.

Title I sites: The staff agrees with DOE that the proposed guidance is only
intended to apply to currently licensed mill sites and not the UMTRCA Title I
sites, which are, by definition, abandoned, inactive sites designated for
remedial action under UMTRCA.

B1.0 Definition of Ore

81.1 Commenters

Umetco Minerals Corp. (3-6)
Cabot Corp. (4-1)
Fuel Cycle Facilities Forum (5-7)
Crain, Caton & James for Rhone-Poulenc Inc. (7-2)
Bureau of Land Management, U. S. Dept. of the Interior (10-1)
Office of the Governor, State of Wyoming (11-8)
Allied-Signal Inc. (12-2)
Rio Algom Mining Corp. (13-4, 13-5)
American Mining Congress (14-10)
Utah Department of Environmental Quality (21-10)

B1.2 Summary of Issues

Seven commenters agreed with the definition of ore, as developed in the Part B
guidance. Several pointed out that this definition would allow secondary
process wastes and other material that contained source material to be
recycled. Rio Algom and the American Mining Congress indicated that mine
waste treatment sludges and a wide variety of other materials should be
allowed to be processed as ore. Cabot Corp. indicated that this policy would
decrease the number of disposal sites.
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Two commenters disagreed with the definition of ore: Rhone-Poulenc stated
that it was too restrictive and did not agree with the recent Kerr-McGee court
decision; Utah stated that it was overbroad and that NRC should define ore in
a manner that would deter waste disposal.

Wyoming indicated that the proposed definition should be established by
rulemaking, to avoid inconsistent definitions being applied.

81.3 Discussion and Response to Comments

Definition of ore: The NRC staff agrees that, under the definition of ore
provided in the guidance, materials such as water treatment sludges containing
source material (but not EPA-regulated hazardous constituents) could be used
as feed material at a uranium mill. The definition does not restrict rare
earth tailings from being processed for uranium or thorium.

On April 27, 1990, the U. S. Court of Appeals (Kerr-McGee Corporation v. NRC,
903 F2d 1 (D.C. Cir. 1990]) ruled that NRC improperly interpreted UMTRCA as. requiring extraction of thorium or uranium to be the first, chief, or
principal reason for processing ore brought to a mill. NRC had decided that
ore processed first for its rare earth content and later for thorium was not
lle.(2) byproduct material, because it had not been processed "primarily for
its source material content." The court decision pointed out the legislative
history of the definition of 11e.(2) byproduct material and that the word
"primarily" has a range of meanings (as does ore). If off site tailings are
designated as source material, it implies that they may be categorized as ore.
The court concluded that UMTRCA was intended to bring previously unregulated
radioactive end products of the source material extraction process within the
scope of NRC regulation and to provide for safe stabilization of the mill
tailings.

The NRC staff does not agree that the proposed definition of ore is overbroad.
The definition is consistent with that generally used in the mineral
extraction industry. We agree with Utah that the definition of ore alone
would not preclude sham disposal; Item 3 of the proposed guidance, which
requires a determination that the processing is primarily for its source
material content, is intended to address that concern.

Rulemaking: Section 4 of Part B of the FRN, "Results of Staff Analysis,"
states that the time and resources required for rulemaking on the definition
of ore are not justified, in light of the number of expected requests for
processing of alternate feed material. As also stated, the staff will include
a definition of ore when amendments to Part 40 are proposed. The staff
considers that the promulgation of the guidance itself will prevent the
application of inconsistent definitions of ore.
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B2.0 Mixed Waste Determination

82.1 Commenters

Umetco Minerals Corp. (3-7, 3-8, 3-10)
Cabot Corp. (4-2, 4-3)
Fuel Cycle Facilities Forum.}(5-8, 5-9).
Utah Department of Environmental Quali:t•Vy(21-12)

B2.2 Summary of Issues

Several commenters supported the position that feed materials exhibiting only
a characteristic of hazardous waste would not be regulated as hazardous waste
because of EPA's exemption for certain recycling activities. However, Utah
questioned the NRC analysis of recycling and stated that just because a
useable product is extracted from mixed waste does not exempt the remaining
waste from RCRA, unless it is the extracted product that initially made it
RCRA waste.

Cabot Corp. indicated that the phrase "... containing hazardous constituents,
regulated under RCRA ... ," in mixed waste determinations, was ambiguous, and
asked for clarification, especially regarding heavy metals.

Cabot Corp. also suggested that the policy be broadened *to allow disposal ofý
additional classes of secondary materials, such as hazardous sludges and spent
materials. Umetco Minerals and the Fuel Cycle Facilities Forum indicated that
NRC should have the ability to. authorize or deny use of feed material (subject
to an environmental impact evaluation) containing a compound listed in 40 CFR
261.33, but not derived from activities listed as waste streams under
261.33(a)-(e).

Umetco Minerals agreed that evaluation of other constituents in alternate feed
material is needed.

B2.3 Discussion and Response to Comments

Recyclion: NRC disagrees with Utah's conclusion on recycling. The
interpretation in the Staff Analysis is based on review of EPA regulations and
discussions with EPA staff.

Mixed waste determination: In the Federal regulations, "mixed waste" refers
to material containing both hazardous waste and source, special nuclear, or
by-product-material subject to the AEA. The purpose of Item 2 of the proposed
guidance is to ensure that hazardous waste, subject to EPA regulation, is not
disposed of in a tailings impoundment as a result of processing alternate feed
material. The discussion in the staff analysis is an overview of mixed waste
issues, but is not intended to be a detailed technical guidance document.
Each proposed request to process alternate feed materials will be evaluated by
the staff, who may also consult with EPA or State officials on a specific
mixed waste determination. Item 2 of the guidance has been revised to clarify
the hazardous waste determination.
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Policy considerations: The proposed policy cannot be any broader than
existing legislation or regulations will allow nor can NRC expand its
authority. The proposed guidance seeks to allow use of alternate feed
material, without resulting in a tailings impoundment becoming subject to EPA
RCRA regulation.

B2.4 Modifications to the Guidance

Item 2 of the guidance has been revised to clarify the hazardous waste
determination.

B3.0 Determination That Processing Is Primarily for Source Material

B3.1 Commenters

Umetco Minerals Corp. (3-9)
Cabot Corp. (4-4, 4-5, 4-6)
Fuel Cycle Facilities Forum (5-10, 5-11)
Office of the Governor, State of Wyoming (11-3)
American Mining Congress (14-11, 14-12)
Utah Department of Environmental Quality (21-9, 21-11, 21-13)

B3.2 Summary of Issues

Several commenters discussed the basis or need for Item 3 of the proposed
staff guidance and the related issue of "sham disposal." Cabot Corp. and the
Fuel Cycle Facilities Forum argued that "sham recycling" is mostly a false
issue, that NRC should not be concerned with the motivation of the mill
owner/operator, and should eliminate this from consideration. Umetco Minerals
Corp. supported the approach in the proposed guidance. Utah, however,
believes that it does not protect against sham disposal.

Several commenters questioned the co-disposal test. Cabot Corp. indicated
that the co-disposal test for determining if the ore is being processed

S. primarily for its source-material content is too cumbersome and probably
requires the licensee to provide costly documentation and a risk assessment.
The commenter also requested that NRC develop more detailed and specific
guidance regarding the licensee's documentation in support of a co-disposal
arrangement. The AMC indicated that the test is redundant or only minimally
helpful.

Several commenters discussed the licensee certification test. Cabot Corp.
recommended that the certification be only that the material is being accepted
for bona fide reclamation of its uranium or thorium content. Utah stated that
the policy should include licensee documentation, using current RCRA testing
procedures to demonstrate that a proposed feed material is not a RCRA waste.
Utah further indicated that the policy did not adequately address the
potential for sham disposal, because any licensee could "certify" that the
primary purpose of processing material, once it was received, was to extract
uranium. Wyoming indicated that the test must go beyond a licensee's
declaration of intent and should address the actual economics of the
transaction. Other commenters stated that financial arrangements in the
acquisition of feed materials are not relevant. AMC stated that demonstrating
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a known market and a willing purchaser for alternative feed is not always
possible, but processing is still desirable and should not be considered "sham
recycling." The Fuel Cycle Facilities Forum pointed out that some recyclers
charge the suppliers of waste to take their material, and this is not sham
recycling.

B3.3 Discussion and Response to Comments

"Sham disposal": As discussed in the Staff Analysis, the definition of
11e.(2) byproduct material requires that it be derived from ore processed
Drimarily for its source material content. The determination discussed in
Item 3 of the proposed guidance is to address that aspect of the definition.
If ore is processed in a uranium mill primarily for its source material
content, it is irrelevant whether the ore would have had to have been
otherwise disposed of if it were not processed.

Co-disposal test: The NRC staff disagrees that the co-disposal test is
redundant or only minimally helpful. The clearest way to show, beyond any
doubt, that proposed feed material would be processed primarily for its source
material content, is to show that it would be allowed to be disposed of in the
tailings impoundment, in any case. Such a demonstration would dispel any
accusation of "sham disposal." We agree that it may be cumbersome in some
cases and that more detailed guidance would need to be Provided to a licensee L
choosing to apply this test.

Licensee certification test: We agree that the determination of whether
proposed feed material is RCRA waste should include demonstrations with
documentation. Since Item 2 of the proposed guidance requires that licensee
demonstration, the certification with respect to RCRA aspects has been deleted
from Item 3. We agree that a licensee certification may not be sufficient to
prevent sham disposal, but also agree that the economic aspects may not be
able to differentiate between legitimate uranium processing and sham disposal.
We therefore have expanded the test to require ith a 1Eavrogo rt 4p 4i÷;--,
und1stij fia4-n- The licensee justification can be based on financial
considerations, on the high uranium content of the ore, or on any other
grounds that the licensee determines will justify that the proposed processing
is primarily for the uranium content of the material and is not sham disposal.
The staff determination of whether the test is met will be made on a
case-specific basis.

B3.4 Modifications to the Guidance

Item 3 of the guidance has been revised to eliminate licensee certification of
RCRA aspects of the proposed feed material and expanded to include licensee
justification that the proposed processing is primarily for the source
material content of the feed material. The wording of the co-disposal test
has been modified to cite the accompanying guidance on disposal of non-lle.(2)
byproduct material rather than the 1988 guidance or the SECY document that
presented the draft version of the accompanying guidance.
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84.0 Other Topics on Alternate Feed Material

B4.1 Commenters

Umetco Mineral Corp. (3-11)
Office of the Governor, State of Wyoming (11-2, 11-6)
Allied-Signal Inc. (12-1)

B4.2 Summary of Issues

Umetco Minerals indicated that the disposal of wastes from alternate feed
material should be permitted on a case-by-case basis and not be subject to LLW
Compact approval, while Wyoming stated that approval should be obtained.

Wyoming indicated that the guidance should further discuss post-closure
ownership and should require advance commitment from DOE or the State to take
title to the impoundment, for waste generated as a result of the processing of
alternate feed materials.

Allied-Signal stated that the term "waste" should not be used in describing
alternate feed materials, because of the negative connotation associated with
that term.

B4.3 Discussion and Response to Comments

LLW Compact approval: LLW Compact approval is not required for disposal of
waste, from processing alternate feed material, under the proposed guidance,
since such wastes would not be LLW and thus not under the purview of.Compacts.
The purpose of the proposed guidance is. to ensure that processing of alternate
feed.. materials would only be permitted if the resulting wastes meet the
definition of 11e.(2) byproduct material. Processing of feed material that
would not result in 11e.(2) byproduct material would not be permitted, under
the proposed guidance.

Prior commitment to take title: Prior commitment, by DOE or the State in
which the tailings impoundment is located, to take title to a disposal site
after closure, is not needed. The purpose of the proposed guidance is to
ensure that processing of alternate feed materials would only be permitted if
the resulting wastes meet the definition of 11e.(2) byproduct material. DOE
(or another Federal agency designated by the President) is required, under
Section 83 of the AEA, to take title to such a site.

Use of the term "waste": We agree that the term "waste" should not used to
describe alternate feed materials. If material can be used in accordance with
the proposed guidance to recover source material, it is not waste. However,
some material, from which source material could be recovered, would
nevertheless meet the definition of hazardous or mixed waste, under EPA
regulations. The proposed guidance would not allow such material to be
processed in a licensed mill.
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C1.0 Comments Applicable to Parts A and B

C1.1 Commenters

Utah Chapter Sierra Club (8-1)
Office of the Governor, State of Wyoming (11-4)
American Mining Congress (14-1, 14-3)
Utah Department of Environmental Quality (20-1, 21-1, 21-14)
John Darke (22-1)

C1.2 Summary of Issues

Two commenters expressed general views related to both of the guidance
documents. The Utah Chapter Sierra Club opposed the use of tailings
impoundments as disposal sites for materials imported from other locations.
The commenter indicated that the problems found at existing sites should not
be increased for the benefit of the mill owner. Utah indicated that
rulemaking, rather than issuance of guidance, is the appropriate mechanism to
institute the practices discussed in the proposed guidance documents.

John Darke questioned whether the guidance would apply only to future actions
or would also be used to exonerate past actions. He also asked what written
guidance, in each case, did the NRC use for reviewing and accepting license
amendments for such disposal and processing activities.

There were several specific comments directed at both Part A and B of the FRN.
Wyoming stated that the guidance should more clearly establish how material is
to be characterized and should require independent testing and verification.
AMC objected to the "definitional" approach to regulation of radioactive
material and stated that NRC should develop broader and more flexible
policies, to allow more material to be disposed in tailings impoundments.

Utah stated that DOE should sign off on any change in disposal practices at
mills.

C1.3 Discussion and Response to Comments

Use of tailings impoundments: We disagree with the Sierra Club in that most
tailings impoundments are excellent sites for disposal of high-volume,
low-activity radioactive waste.

Rulemaki.nq: The NRC staff does not consider the proposed guidance, with the
possible exception of the definition of ore, to fall within the scope of
rulemaking. The proposed guidance provides the staff with procedures for
implementing existing regulations. As stated in the Staff Analysis
accompanying Part B, the staff concluded that the time and resources required
for a separate rulemaking on the definition of ore are not justified, but that
the definition will be added when Part 40 is next revised.

Applicabilitv of guidance: Although the guidance is intended to apply to
future actions, it draws on, and revises, past and existing NRC policies and
practices. Past NRC actions were taken under policies and practices in effect
at the time they were taken.
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Characterization of material: Both guidance documents require conclusions
that are based on required characterization. The presentation of technical
implementation criteria and other details related to characterization is
beyond the scope of this guidance.

Scope of guidance: The guidance documents address disposal and processing of
off site material. The basis for limiting the policy was discussed in the
Staff Analyses. NRC must work within the existing legislative mandates and
regulatory framework. The Staff Analysis in Part A of the FRN discusses the
general position taken by NRC staff.

DOE aporoval: As noted in Section 6.2 of the Staff Analysis of Part A of the
FRN, there was considerable discussion between NRC and DOE during the
development of the proposed guidance for disposal of non-11e.(2) byproduct
material. Additionally, Item 9 of the guidance has been revised to include a
concurrence by the State or DOE, within 120 days.

Prior commitment, by DOE, to take title to a-disposal site that has processed
alternate feed material, is not needed. DOE (or another Federal agency
designated by the President) is required, under Section 83 of the AEA, to take
title to such a site.
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NUCLEAR REGULATORY COMMISSION

Uranium Mill Facilities, Notice of Two Guidance Documents:
Final Revised Guidance on Disposal of Non-Atomic Energy Act of 1954,

Section 1le.(2) Byproduct Material in Tailings Impoundments;
Final Position and Guidance on the Use of Uranium Mill Feed

Materials Other Than Natural Ores

AGENCY: Nuclear Regulatory Commission.

ACTION: Notice of final guidance.

SUMMARY: The U.S. Nuclear Regulatory Commission has finalized two uranium
mill licensing guidance documents after consideration of comments received in
response to a request for public comment in a Federal Register notice
published May 13, 1992 (57 FR 20525). Only minor changes were made to the
proposed guidance documents titled, 'Revised Guidance on Disposal of
Non-Atomic Energy Act of 1954, Section 11e.(2) Byproduct Material in Tailings
Impoundments* and OPosition and Guidance on the Use of Uranium Mill Feed
Materials Other Than Natural Ores."

ADDRESSES: Copies of the comments and the NRC staff responses, as well as
SECY-91-243, can be examined at the Comuission's Public Document Room at
2120 L Street NW. (lower level), Washington DC..

FOR FURTHER INFORMATION CONTACT: Myron Fliegel, Office of Nuclear Material-
Safety and Safeguards, U.S. Nuclear Regulatory Comission, Washington, DC
20555; telephone (301) 415-6629.

SUPPLEMENTARY INFORMATION:

Final Revised Guidance on Disposal of Non-Atomic Energy Act of 1954,
Section 11e.(2) Byproduct Material in Tailings Impoundments

S1. In reviewing licensee requests for the disposal of wastes that have
S. radiological characteristics comparable to those of Atomic Energy Act (AEA) of

1954, Section 11e.(2) byproduct material [hereafter designated as lle.(2)
byproduct material;] in tailings impoundments, staff will follow the guidance
set forth below. Since mill tailings impoundments are already regulated under
10 CFR Part 40, licensing of the receipt and disposal of such material
(hereafter designated as gnon-lle.(2) byproduct materiall'] should also be
done under 10 CFR Part 40.

2. Radioactive material not regulated under the AEA shall not be
authorized flr. disposal in an 11e.(2) byproduct material impoundment.

"non-1 le.(2) byproduct material" as used here is simply an enco sg term for

source, special nuclear, and 1 le.(1) byproduct materials.

Attachment 4



3. Special nuclear material and Section lle.(1) byproduct material waste
should not be considered as candidates for disposal in a tailings impoundment,
without compelling reasons to the contrary. If staff believes that such
material should be disposed of in a tailings impoundment in a specific
instance, a request for approval by the Commission should be prepared.

4. The lle.(2) licensee must demonstrate that the material is not
subject to applicable Resource Conservation and Recovery Act (RCRA)
regulations or other U.S. Environmental Protection Agency (EPA) standards for
hazardous or toxic wastes prior to disposal. To further ensure that RCRA
hazardous waste is not inadvertently disposed of in mill tailings
impoundments, the 11e.(2) licensee also must demonstrate, for waste containing
source material, as defined under the AEA, that the waste does not also
contain material classified as hazardous waste according to 40 CFR Part 261.
In addition, the licensee must demonstrate that the non-lie.(2) material does
not contain material regulated under other Federal statutes, such as the Toxic
Substances Control Act. Thus, source material physically mixed with other
material, would require evaluation in accordance with 40 CFR Part 261, or
40 CFR Part 761. (These provisions would cover material such as:
characteristically hazardous waste; listed hazardous waste; and
polychlorinated biphenyls.) The demonstration and testing should follow
accepted EPA regulations and protocols.

5. The 11e.(2) licensee must demonstrate that there are no Comprehensive
Environmental Response, Compensation and Liability Act issues related to the
disposal of the non-lie.(2) byproduct material.

6. The 11e.(2) licensee must demonstrate that there will be no
significant environmental impact from disposing of this material.

7. The 11e.(2) licensee must demonstrate that the proposed disposal will
not compromise the reclamation of the tailings impoundment by demonstrating
compliance with the reclamation and closure criteria of Appendix A of 10 CFR
Part 40.

8. The 11e.(2) licensee must provide documentation showing approval by
the Regional Low-Level Waste Compact in whose jurisdiction the waste
originates as well as approval by the Compact in whose jurisdiction the
disposal site is located.

9. The Department of Energy (DOE) and the State in which the tailings
impoundment is located, should be informed of the Nuclear Regulatory
Commission findings and proposed action, with a request to concur within 120
days. A concurrence and commitment from either DOE or the State to take title
to the tailings impoundment after closure must be received before granting the
license amendment to the lle.(2) licensee.

10. The mechanism to authorize the disposal of non-11e.(2) byproduct
material in a tailings impoundment is an amendment to the mill license under
10 CFR Part 40, authorizing the receipt of the material and its disposal.
Additionally, an exemption to the requirements of 10 CFR Part 61, under the
authority of § 61.6, must be granted. (If the tailings impoundment is located
in an Agreement State with low-level waste licensing authority, the State must
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take appropriate action to exempt the non-1le.(2) byproduct material from
regulation as low-level waste.) The license amendment and the § 61.6
exemption should be supported with a staff analysis addressing the issues
discussed in this guidance.

Final Position and Guidance on the Use of Uranium Mill
Feed Material Other Than Natural Ores

Staff reviewing licensee requests to process alternate feed material
(material other than natural ore) in uranium mills should follow the guidance
presented below. Besides reviewing to determine compliance with appropriate
aspects of Appendix A of 10 CFR Part 40, the staff should also address the
following issues:

1. Determination of whether the feed material is ore.

For the tailings and wastes from the proposed processing to qualify as
lle.(2) byproduct material, the feed material must qualify as 'ore.' In
determining whether the feed material is ore, the following definition of ore
must be used:

Ore is a natural or native matter that may be mined and treated for that
extraction of any of its constituents or any other matter from which source -
material is extracted in a licensed uranium or thorium mill.

2. Determination of whether the feed material contains hazardous waste.

If the proposed feed material contains hazardous.waste, listed under
subpart 0 §§ 261.30-33 .of 40 CFR (or comparable RCRA authorized State
regulations), it would be subject to EPA-(or State) regulation under RCRA.. To
avoid the complexities of NRC/EPA dual regulation, such feed material will not
be approved for processing at a licensed mill. If the licensee can show that
the proposed feed material does not contain a listed hazardous waste, this
issue is resolved.

Feed material exhibiting only a characteristic of hazardous waste
(ignitable, corrosive, reactive, toxic) would not be regulated as hazardous
waste and could therefore be approved for recycling and extraction of source
material. However, this does not apply to residues from water treatment, so
acceptance of'such residues as feed material wi11 depend on their not
containing my hazardous or characteristic hazardous waste. Staff may consult
with EPA-(fo the State) before making a determination of whether the feed
material cetasims hazardous waste.

3. Detemination of whether the ore is beina orocessed primarilv for
its source-material content.

For the tailings and waste from the proposed processing to qualify as
Ile.(2) byproduct material, the ore must be processed primarily for its
source-material content. There is concern that wastes that would have to be
disposed of as radioactive or mixed waste would be proposed for processing at
a uranium mill primarily to be able to dispose of it in the tailings pile as
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lle.(2) byproduct material. In determining whether the proposed processing is
primarily for the source-material content or for the disposal of waste, either
of the following tests can be used:

a. Co-disposal test: Determine if the feed material would be approved
for disposal in the tailings impoundment under the "Final Revised Guidance on
Disposal of Non-Atomic Energy Act of. 1954, Section 11e.(2) Byproduct Material
in Tailings Impoundments," or revisions or replacements to that guidance. If
the material would be approved for disposal, it can be concluded that if a
mill operator proposes to process it, the processing is primarily for the
source-material content. The material would have to be physically and
chemically similar to Ile.(2) byproduct material and not be subject to RCRA or
other EPA hazardous-waste regulations, as discussed in the guidance.

b. Licensee certification and justification test: The licensee must
certify under oath or affirmation that the feed material is to be processed
primarily for the recovery of uranium and for no other primary purpose. The
licensee must also justify, with reasonable documentation, the certification.
The justification can be based on financial considerations, the high uranium
content of the feed material, or other grounds. The determination that the
proposed processing is primarily for the source material content must be made
on a case-specific basis.

If it can be determined, using the aforementioned guidance, that the
proposed feed material meets the definition of ore, that it will not introduce
a hazardous waste not otherwise exempted, and that the primary purpose of its
processing is for its source-material content, the request can be approved.

Dated at Rockville, Maryland, this _th day of August 1995.
For the Nuclear Regulatory Commission.

Joseph J. Holonich, Chief
High-Level Waste and Uranium Recovery

Projects Branch
Division of Waste Management
Office of Nuclear Material Safety

and Safeguards
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extraction processes in such a way as to leave the uranium and
t -horium in the partially digested ores from which Cabot extracts
tantanlum and niobium. As an interim measure, Cabot is

Qaccmulatlng these partially digested ores on-site at its
.-.-..oyer ownfacility in secure, above-ground concrete vaults while

Cabot investigates new processes and explores market alternatives
for the accumulated byproduct material. Cabot has accumulated a
significant inventory of this byproduct material during its

* decades of operation.

Because this inventory of byproduct material may be. RCA-hazardous (TCLP-toxic for metals) as well as radioactive,
there is currently no commercial treatment or disposal site i'n
the'United States that is permitted to accept the material.!'

* Disposal (as distinct from reuse or recyclinq) would not be a
preferred option in any case, because the accumulated material
contains commercially valuable concentrations of tantalum,
niobium, and possibly other rare metals in addition to its 1%
uranium/thorium content -- which compares favorably to the ores
typically processed in uranium mills. Cabot has been exploring

0 recycling and disposal alternatives for its byproduct inventory,
and has held preliminary discussions with Umetco. These
discussions were tabled pending NRC action on the fundamental
policy issues addressed in the two NRC guidance documents at
issue here.

01 Cabot's interest in reclamation and disposal
alternatives for its accumulated byproduct inventory is now
especially acute in view of NRC's recent "Action Plan* to force
more rapid final decontamination and decommissioning of numerous
NRC regulated sites. Included in the 'Action Plan" were three
Cabot sites, including the Boyertown facility where the byproduct
materials have accumulated. NRC's new initiative aims to compel
Cabot, among others, to make rapid progress in decontaminating
existing sites and sending radioactive materials elsewhere for
final disposal or reuse. A glaring problem with this NRC
initiative, of course, is the current lack of commercial
facilities in the United States that can dnd will ac,.v

1/ The Envirocare tacility in Clive, Utah could not accpt, th,-
materials because certain radionucli (es in the n'atr!idIs !xc'-2e•d

the limits in Envirocare s license. In .addition, w•_ uri'Lstand
that Envirocare will so!.,n lose its tentp,,• rary author itt. . ..,.in- ,
accept mrixeýd waste.
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,materals that are both radioactive and hazardous for recycling
.,i.!.or-"d4sposal Certain active and inactive uranium mills have

expressed an interest in accepting such radioactive or mixed
• ,waste materials for reclamation or disposal, but have been

frustrated or deterred by the uncertainty concerning the legal
Assues addressed in the two NRC guidance documents.

The two proposed policies could make a great and
beneficial difference in what is now a stalemated marketplace for

O" materials of this kind, provided they are adopted and actually
implemented. Cabot urges that NRC do all it can to ensure both
adoptic'i and implementation. Cabot's more detailed comments. follow.

II. Comments on Proposal to Allow the Use of Secondary
Materials as Feedstncks for Uranium and Thorium
Mills

Cabot emphatically endorses the proposed policy to
revise the definition of "byproduct material- in such a way as to
allow uranium and thorium mills to accept secondary materials as
feedstocks. This prudent decision is supported by many legal and
plicy considerations:

0 The broader definition is consistent with the
• language and legislative history of the Atomic Energy

Act (*AEA'); a more restrictive definition would have
run afoul of the D.C. Circuit Court of Appeals decision•
in the Kerr-McGee case.

o The revised definition allows material otherwise
destined for disposal to be reprocessed to recover
valuable components, which serves the national policies
favoring recycling and waste minimization.

o The revised definition will assist an ailing
u-anium fuel industry by mdking available additional
h~gh-quality feedstock materials on exceptionally
preferential terms.

I The new Jetinition will also further the nati,..nal
Lnt•.rest :n reducing the number - f storage sites tor
s')uI .•i d:,i byprr-,Ju" mdttr-,al all d1 -tor th,- country, by
encuuragig ,tl nsl !,at .'i -if tho materi! s In d few,
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• aona which tend to be more suitable due to

clmae.geology, ad-Isolation1 from,_population ...c.'... .

sdiscussion: of the expanded definition, NRC notes i

rmaryConcerns that may tend to limit the parties and

mateialswhOcan benefit: (1) the need to avoid RCRA-regulated

actiVities;and 
.(2) the problem of *sham recycling." Both are

SuAjndest~ndable ýand, to an extent, appropriate concerns. Both,

however. are capable of being overblown and overshadowing

li•ltimate~interests 
and, should that occur, of vitiating the

benefits that should follow from the revised definition.

1. RCRA Issues

The discussion of technical RCRA issues, in particular

the discussion in the policy of the definition of *solid waste"

as it applies to different classes of secondary materials being

processed in different ways for different purposes, shows

considerable sophistication. 
In particular, the policy is

exactly on the mark in noting that "characteristically 
hazardous"

byproduct materials are exempt from RCRA regulation when they are

reclaimed or destined for reclamation. Therefore, as the policy

recognizes, uranium mills can accept TCLP-toxic or corrosive

byproduct materials (such as Cabot's partially digested ores)i to

process them to recover their uranium or thorium content without

engaging in any RCRA-regulated activity.

Cabot has two specific comments on the draft policy s

discussion of RCRA issues. The first concerns an ambiguity. At

two points in the policy, NRC uses the phrase "containing

hazardous constituents, regulated under RCRA," in each case

referring to categories of materials which could not be processed

in uranium mills eve, under the proposed broader definition.

This somewhat loose terminology could be misconstrued, by persons

with limited familiarity with RCRA's complexity, to imply that. a

material could not be accepted for reclamation in a uranium mill

if that material contained "hazardous constituents (such as

naturally occurring metals) regulated under RCRA." Si:'e all C,-

at least most materials containing uranium ot thorium will .1also

contain other metals such as lead and chromium at deto-tab1'o

levels, this proviso could be misread to exclude such materials.

The key regulatory issue, of course, is whetner the

materials to be reclaimod are, taken as a h.e, subject tf, RCRA
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dcationsh. which tend to be more suitable due to
lgeologa, I and isolation from population .

• . 2 ' .•

• -~'In, !its discussion of the expanded definition, NRC notes
partie and .... .... .. ..•).•pr maz•...concerns that.may tend to limit the parties and

i.matrials ho.can benefit: (1) the need to avoid RCRA-regulated
activities; and (2) the problem of "sham recycling. Both are .

.. understandable and, to an extent, appropriate concerns. Both,
. i*Iever,, are capable of being overblown and overshadowing
legitimate interests and, should that occur, of vitiating the. benefits that should follow from the revised definition.

1. RCRA Issues

The discussion of technical RCRA issues, in particular
the discussion in the policy of the definition of 'solid waste-
as it applies to different classes of secondary materials bing
processed in different ways for different purposes, shows
considerable sophistication. In particular, the policy is
exactly on the mark in noting that -characteristically hazardous-
byproduct materials are exempt from RCRA regulation when they arfe
reclaimed or destined for reclamation. Therefore, as the pclic,.
recognizes, uranium mills ran accept TCLP-toxic or corrosive
byproduct materials (such as Cabot's partially digested Dres! I:
process them to recover their uranium or thorium content without

SA engaging in any RCRA-regulated activity.

Cabot has two specific comments on the draft policy s
discussion of RCRA issues. The first concerns an ambiguity. At
tdo points •n the policy, NRC uses the phrase *containing
hazarcdus constituents, regulated under RCRA," in each case
referririg to categories of materials which could not be processed
in uranium mills ever under the proposed broader deiiniti',n.
This somewhat loose terminology could be rmisconstrued, by per~sons
with limited familiarity with RCRA's complexity, to imply that a
material could not be accepted for reclamaticOn Ln a uranium MnLu
if that material contained -hazardous constituents (such as
naturally -ccurring metals) regulated under RCRA." S~ii'- al. z,"
at least most naterials containing uranium or thoriin w_- -
contain other metals such as lead and chromijum at det,•.-t~h[.'
levels, this proviso could be misread 1c 6xclude suý .-at.ri-ii•..

The key regulatory issue, 'A c'mtrs, is w~hether tne
materials to, be Leclaimed are, tak.ri . .. :Aus1Q:t. Rj'RA
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•- regulaon .w•hen reclaimed,. If they are not, as for example
Scaatenistlcallyý.. hazardous byproduct materials are .not, then:

...... h may .i ereclaimed.-In uranium.mills .under the proposed policy
-even ho•ugh the materials contain certain hazardous constituents,

S• e•.g."•ead. which: viewed in isolation could be considered
' 'Ik.egulated.tuder RCRA-. This is clearly the intent of the policy:•.i..!

and is reasonably apparent from a careful reading of the whole
draft, but Cabot suggests that NRC clarify this point in its
response to public comments.

Cabot's second comment on RCRA issues is to
respectfully suggest that the policy should be made broader to.allow reclamation of additional classes of secondary materials,
including characteristically hazardous sludges (and possibly
spent materials if any such materials are potential uranium and

* thorium feedstocks). The draft policy correctly notes that under
RCRA, characteristically hazardous sludges destined for
reclamation are treated differently from byproducts. The
byproducts are exempt from regulation ab initio, which means they
can be handled and shipped without regard to RCRA requirements,
while sludges may be subject to RCRA storage and transportation
requirements (e.g., manifesting) until actually reclaimed. The
critical point, however, is that the actual reclamation process
is not subject to RCRA, even for sludges and spent mdteria~s.
Thus, a uranium mill would not be engaged in any RCRA-regulated
activity if it processed TCLP-toxic or corrosive studgev to

* recover their uranium content.

The only apparent regulatory restrictions that wtull
apply in this situation would be: (1) the mill could riot st:vre
incoming sludges prior to reprocessing them unless it had d RCRA
storage permit, so it would have to obtain such a storage permit
or else move such mdterials directly into th". process 1in-
without any prior storage on site; arin (2) there ,cou-i i;e issu;'-
raised concerning the regulatory classifti.-at.iLon of the mri"I
tailings produced from reclaiming such slu-iges. Assuming t.

sludges are only characteristically hazazd&_.us, tnv would :,*

subject to EPA's controvprsial (and -urrently urder review;
'derived from rule"; however, if the tailings were EP-,.,xL.2, U.

is possible that RCRA regulation could bs asserted. 5ir~c-.
tailings produced in such a reclamatiar Trr:).-.ess wf,.u~ i *:TI

likelihood be no ditte'en* .. , no rtrore _ S5 trsxirj •:, tYh
mill t.ailings from, pr, ,cessinq v:irgin .. r-• '_ fi' m r'.ai' -i'i ,'
characteristi;c byprcd'.-t., t ,s te-..- :f i ',,' ,-C t..3 .t.. 1 •
that RCRA regulati'.,:: -ea.s.• at th I ;:' ti h-" n;at-'r'a1 .r
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introduce into i.the extractionprocess; all tailings would be

icluivuly _ regulated winder:.. the ABA and UNTRCA... Cabot urges NRC iý':. ý• •- coeri.-ith' EPA concerning this scLnario and determine whether::.,..,.
_ P od:-- •wilhing to confirm,,in some manner, that it would! 7Ot ,Seekto regulate tailings produced from reclamation of.'.• £ ,,:, . ... . .•. ..a ..- .... l a te .,a .. . .u

-~chrateisicly ihazardous sludges. or spent materials. Such a.
co • friation would permit continuedoreclamation of mine water
treatment residues at uranium mills, for instance.

2• Sham Recycling Issues

The draft policy proposes two ways of ensuring that the
reclamation of byproduct materials is not "sham recycling." One
iJs the °co-disposal" test, and the other is a "licensee

W certification" that the material is being processed for the
* primary purpose" of uranium recovery, and fcr no other primary

purpose. The apparent evil to be avoided by these mechanisms is
that some mills might actually be motivated as much or more by
the compensation they could receive from the current owners who
are desperate to rid themselves of their source material or mixed
wastes as by their interest in the uranium values in the
materials.

Cabot respectfully submits that the 'sham recycling-
issue is almost entirely a false issue, and that NRC should
concern itself with the nature of what is done to the materials
at the mill site rather than with the mill owner and cperator s

O* subjective motivations. If the process in fact is plainly
reclamation -- that is, if it recovers a valuable componeit from
a used material that would otherwise be discarded -- then that
process should be encouraged and given the benefits of the pc.icy
irrespective of the financial arrangement between the generatir
and mill operator. Several considerations support this analysis.

First, consider where the complaints come from. Am.ust.
invariably, *sham recycling" allegations are raised dnd pursued
by parties with a direct commercial interest, such as c r:ia
treatment and disposal companies and their representativr-s.
Naturally, these parties want to stifle competition in or-er to
maximize their own volume and profits. But why is it in the
public interest to force materials to be sent directly for
treatment and disposal rather than processed to recover vaeuib!v
components? !f there are significant. entironiental -r. hi4.,lnh
problems posed by a par:ticuiar re7cy,-"inT r;pera" jen, tiat. w:, ,.-' t.,
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separate issue-- but it .would have nothing to do with the
•-•i financial arrangements between generators and reclaimers..:-

r Second, consider the financial circumstances of

mer•g0ing recling markets all over the country for various types
of materials. In many cases, it is necessary to charge a fee to
the customer to make a recycling system economically viable; and
yet, nobody claims that these systems are "sham recycling*

* because the waste *generator" is compelled to pay to support the
:. recycling process. For example, in many states a bottle deposit

is imposed, with unclaimed deposit funds used to compensate the. companies or governmental entities who accumulate, transport and
store the glass. Similarly, used oil and used tires are almost
never purchased from the consumer by recyclers; rather, the

* consumer pays tc get rid of them. Yet bottles, used oil and ,.s.-d
tires that are accumulated and are actually reprocessed and
reused are clearly being "recycled' despite the fact that the
money is going in the "wrong direction.' Nobody considers such
programs "sham recycling," yet it -: hard to distinguish them
from the present context in which it is seen as somehow a problem

* that owners of unwanted source material might pay mill operitrs
to take it. In fact, none of these programs involve sham
recycling. They involve real, bona fide recycling because used
materials are really being processed and valuable components ar-;
really being recovered and reused. The process.s reduce t.,•
volume of waste requiring disposal. and reduce the need f...:-

* additional mining and drilling for virgin materiais, thus
stretching resources. Reclamation of source material wastes in
uranium mills will serve these same beneficial purposes.

Finally, consider the microeconomics ,)t the situ-it,,n
from the standpoints of the mill operators and the source
material owners. These Ipople are not ora!-nrg in a %acuum,
rather, they ar" keenly aware of the larger etcriumi, aid
regulatory factors at wurk. In a different marK',tp ace W:th
different regulatory burdens, the mill operat-rs might. wei ,
willing to purcha-e secondary material feedsto'cks dt pi .. .
penny more favorable than thosf- they pay for virgin C-reS. -AI'
operators are well aware, hw'.vdez , ".hat th'-.n.wrs ,f th,.
materials face only high-, ',• alter nat.: s a,•,v h-nrc-iý art- i.hi-.
motivated." F'icing that e part; uldr ,)mpany , I i.-e t.' ;.,v.
e g. , $31f0 *.r~ *•': . s ,,, • ~ ,• ,.ur,.-o r, at~r a) ,• l., t~h. m:• I

acc*.vts -t f'-. :.a-aint ,u:- .wner w:jul.i rf:t

W....).U. . .J -I . . '.".. "" T. ":... ... ." .. : . ..... . .. . ..-....
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... ....• ...

disposal costs, why wouldnot an owneof source material offer a
.ill operator hundreds of.dollars a ton to take the material?
Such price negotiations by both parties are simply rational

..behavi Ain an irrational marketplace, and in no way imply that
" the reclamation process is a sham." Whether money or metal
content is of "primary" concern to the individuals is irrelevant,
as long as the process itself is clearly bona fide reclamation.

0 Accordingly, Cabot recommends that NRC revisit the
issue of the licensee certification, and consider revising it to
require only a certification that the material is being accepted
for bona fide reclamation of its metals content. At most, the
licensee might be required to certify that uranium recovery is
the primary purpose of the process and a (not the) primary

* purpose of the transaction.

NRC's alternative "co-disposal" test certainly makes
sense, but it is too procedurally cumbersome. Specifically, it
requires significant and probably costly and time-consuming
documentation by the licensee, very possibly including a risk
assessment, and a formal license amendment far mcre substanti'll
than the simple staff approval required Lo iccept rton-lle) '21
byproduct material" as an alternative feedstock. Although .
complex and detailed r.-quiro.ments may make sense where the i.sti,:
is outright disposal of source material in tailings ponds, 'tl-ey
will greatly impede arrangements for alternate feedstocks.

* Unless the -primary purpose* certification issue is resolved,
however, it would appear that many or mcst alternate feedstock
arrangements may be for.pd to confront these prcue'ures
applicable t- pure co-disposal arrangements.

III. Comients on Direct Dpoa uf Non-Sectiun
llj~ejjL Byproduct Material in 'ý'i i2s
Impoundnernt s

Cabet strý,nIgly 4,rido Lses the .pr'_ s,-±4 i.ul c. t¶, I' ,.
direct dlisposal )•) ,r-t.ain typves )' sourc(- rat.-•ria l wisltc .
mill tailings imp,,uridmer~s. As NRC is awdre., .!- r,, -is
lesp*erate need for availahl'. d-sposal sit',, ,- suchl w
Development -f comparab!'4 sites under the L-Jw Level P3A .
Waste P-licy A-t i• pr.'1•sdrdin. very slowly, and it se-mm:;
in¢creasin,_'! i_,ke1%' "!,-,? •: T a~teg arl, " -:"i• • ,. +

, 1velo p s es -- eiS. t -- ill 'ak- T:a,,y : .
-erartmer! . 7t 1:,.r:i - .: , '"i vj i* . ,
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2>-.. the.severe capacity shortfall as a reason supporting the direct
disposal policy.

As noted previously, despite the current lack of
available disposal sites for source material wastes, NRC is
currently trying to force rapid decommissioning of many swall
source-material sites around the country. NRC has made clear its
,preference for removal of source material over on-site .isposal,
so the decommissioning process will usually require that the

. source materiak wastes be shipped to some disposal site; yet none
is available.!/ Unless capacity is made available, this NRC
initiative is destined to founder.

Moreover, these mill tailings impcundments are an ideal
partial solution to this nationai problem. They are ge,ieraliy
remote, located in areas of vert ;ow rainfall with good
subsurface geclogy. They already exist, which is a great
advantage in the age of NIMBY. Some of them actually need tulk
materials, e.g. tc fill up an open excavation to original ,:cnlou:
so that final cover can be accomplishe.i. it makes 'om'e~h~rg
sense to fill these radioactive holes with radioactive materials,
in the meantime cleaning up svurce materia! sitc.s -il ,
country in far less desirable iocatit.ns.

As with the alternate feA,Ist)r-k ;clcy, ab,.ts
comments are primarily requests fu( 1' laritiva! i-,1 t..,2
recommendations that NRC -consider expandIng tht •2 .i'V t¶)
encompass more materials.

1. CERCLA issues

The polli,-' 'vt'?s as a 1r1rwj:- :t-. t.• ippr'.-i
co-disposal activity tnat tho-..isutsd , esilt i!' thi. t.•.
pond becoming subj.,t k,, ,:ER('LA. Th! .; - ,- .u .
mentioned more than c.i,'e 'ut .s Is '.: , ,s s-. t ,:x -',.
The question remains, ch !n, "ha" N " L. :rr .r': >. th :

2, NRC sh,,uld Ig • '

ý:f thpe 'i ,car . '. .. ... "" ... :..
restr i.: lw-1 I j •a'; ' - a,, :r .' . " .' *v :. . :,- : , .

Mor~'~vras th- _-rly ~ '!!.: .

[•o .• : ",;t" '-•'* . , *:.:* • ' • , ,- ..- . , . v , ..typen" A' .- "•,.•
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!ii•!i~i: This is avery .perplexing issue because as NRC is surely aware,

CERCLA ispotentially applicable to almost anyone, anything, and
any place. For example:

"oo Gvernment-owned sites are subject to CER-LA.

o Recycling facilities are subject to CERCLA.

. Radionuclides are a hazardous substance under
CERCLA.

o The presence of detectable hazardous constituents

in a non-hazardous bulk materlai is :3uff-ierit to
trigger CERCLA.

Although CERCLA is potentially appiicable to alm--st
every site and every substance, it d.--es have limited exceptions.
Prominent among these exceptions are releases .i certain
AEA-regulated materials and releases from certain AEA an'-
S UMTRCA-reguiated sites. It is not clear from the cryptic
references in the NRC draft whether NRC s concern about. K';--:,1no
mill tailings ponds out of CEECLA is f,'cused or, nbservinn tho
limitations of these exemptions; or is mrre technically f,.cjsc-i
on ensuring that no materials are pieced in tail.ings porids "which
would tend to cause the ponds to tail and leak; .-t i[s ..,,us_, r.
some other issue or on a combinatin ,t th!sr-' or th,'se, and .ith4-m-
issues. Since the proposed policy states as a prec,.rndit.enr .0
approval of a direct disposal of sour,-e materiai wa5"_e. that "h,.
disposal not make the ponds subject t*,- CERCLA, persr;ns se•_k.;ng
approval of such disposals will have to address this issue.
Clarification of NRC's concerns is urgently :nreded .- enable
interested persons to address thcse .".:-:rns i:" N "3,:r r'ques: s
for approval of particular Jisp..,sals.

2. RCPA issues

NRC anrd EPA are w" . aw:r'. I h -.. x :: .
disposal sites :n the .-:,urt:y. Wh: • "k,.w',-,e:1 "
statutory rind bur:aucrati` p.dimnns -" me':ei m:e n s; norr S1t-1's

sL1gg'estv that th- S,..,!) :1i-'* er•t a,'!!.
nn' '. . . ' .- j . . .. ' •.
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we recommend a study of current UNTRCA sites to
iievaluate.the .characteristics of the byproduct material in the
tailings ponds. In most if not all cases, it is likely that the

*" contente are already *mixed wastes in the literal sense, i.e.,
that they are both radioactive and hazardous. Only due to the
pure technicality that the AEA and UMTRCA exclude RCRA
Iurisdiction over the ponds are the ponds not considered "mixed
waste sites. If, in fact, the current tailings are comparable
in hazardousness and radioactivity to source material and other

* mixed wastes, then NRC and EPA should join forces to make or
obtain the necessary regulatory changes and legislative approvals
required to make these impoundments mixed waste sites, subject to. the operators' approval. If the two categories of waste
(AEA-regulated byproduct material ana source material) are
comparable in their properties, there is no legitimate reason t.
treat them separately. The regulatory and bureaucratic
impediments are merely obstacles to be overcome; they are ii.)t

legitimate reasons to accept an irrational and unsatisfact(;ry
status quo.

The mixed waste issue is a serious nat -,nal urr,;,rt
causing great concern and expense, generally out ot prc-porti',r
actual risks. These mill tailings sit•.s can be-eme at lr-a.;t :

temporary solution.

3. Procedura 1 Issues

Considerably more specific and detailed guiarv:e wculi,
be desirable on, the issue of the licensee's -.urd.n ,:f persuassi,.,
and documentation in support ot a proposed co-di-ip',sal
arrangement. How will a licensee demonstrate that ,
co-disposal will have no additiunal effrects on :#ealth -,r tie.
environment? Will this demonstration be basE-d r,: d a ,ttL,, ".
the corntaminanit ,_Qnceritrations of current. ;?1•wgs in -..
particular impoundment versus those in tho inconmi, s.-:_J
rnateriai" Or wil1 the comparison be against a ;:i.,! I:.Si:t
showing typical ,.Yr maximum -oncent radtl.-ns 'as ;.l.i i,': .)y 1." J .;

Will even a small :I pviat-..rn for any ,st t,•,; .
requireme:;t lo: d r;sk k ssa s m6 .st.' I' miri t -•l.t-s -
relate to the shrw.rig, ": ,-uss d Fr'.v ,.. .
disv.sal wil n(:t ,-aus" "hr ?.aiJiL' r1. 'J ;'. ,'.. ,
sIb jqe,-t t', (E L.' 'Th. n,:, : " 'IA ., ,r p:, A' .
tý t t• 0 .
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Cabot appreciates the opportunity to submit these
.coments arid hopes NRC finds them responsive and useful. If you
weuld like clarification or additional information or discussion
.of any roint, please contact me at (215) 369-8416.

R spe-tfully ubm..

Se r6..Anthon .'Camp ellIL
*Manage Envir6nment.i Af M fa!i:
Cabot.PNtfornance KaLer;als

cc: Gerri R. Scoll, Esq.
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HEADLINE: Recycling Is Garbage

BYLINE: By John Tierney; John Tierney is a staff writer for The New York Times
Magazine.

BODY:
AS THEY PUT ON PLASTIC GLOVES FOR THEIR first litter hunt, the third graders

*knew what to expect. They knew their garbage. It was part of their science
curriculum at Bridges Elementary, a public school on West 17th Street in
Manhattan. They had learned the Three R's -- Reduce, Reuse, Recycle -- and
di~sed how to stop their parents from using paper plates. For Earth Day they

~ad a Scholastic science publication, "Inside the World of Trash." For
lrk, they had kept garbage diaries and drawn color-coded charts of their
faies' trash. So they were primed for the field experiment on this May

Oaf ternoon.

"We have to help the earth," Natasha Newman explained as she and her
classmates dashed around the school collecting specimens. Their science teacher,
Linnette Aponte, mediated disputes -- "I saw that gum wrapper first!" -- and
supervised the subsequent analysis of data back in the classroom. The students

*gathered around to watch her dump out their bags on the floor.

"Do you see any pattern as I'm emptying it?" Miss Aponte asked.

"Yeah, it stinks."

"Everybody's chewing Winterfresh."

0 ot of paper napkins."

's disgusting."

"They're throwing away a folder. That's a perfectly good folder!"

"It's only half a folder."

"Well, they could find the other half and attach them together."

Miss Aponte finished emptying the last bag. "We've been learning about the
need to reduce, reuse and recycle," she said, and pointed at the pile. "How does

0all this make you feel?"

"Baaaad," the students moaned.

Miss Aponte separated out two bottles, the only items in the pile that could
be recycled. She asked what lesson the students had learned. The class
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sentiment was summarized by Lily Finn, the student who had been so determined to
save the half folder: "People shouldn't throw away paper or anything. They
should recycle it. And they shouldn't eat candy in school."

Lily's judgment about candy sounded reasonable, but the conclusion about
recycling seemed to be contradicted by the data on the floor. The pile of
garbage included the equipment used by the children in the litter hunt: a dozen
plastic bags and two dozen pairs of plastic gloves. The cost of this recycling
equipment obviously exceeded the value of the recyclable items recovered. The

*-equipment also seemed to be a greater burden on the environment, because the
bags and gloves would occupy more space in a landfill than the two bottles.

Without realizing it, the third graders had beautifully reproduced the
results of a grand national experiment begun in 1987 -- the year they were born,
back when the Three R's had nothing to do with garbage. That year a barge named
the Mobro 4000 wandered thousands of miles trying to unload its cargo of Long

*Islanders' trash, and its journey had a strange effect on America. The citizens
of the richest society in the history of the planet suddenly became obsessed
with personally handling their own waste.

ieving that there was no more room in landfills, Americans concluded that
ing was their only option. Their intentions were good and their

cousions seemed plausible. Recycling does sometimes makes sense -- for some
*materials in some places at some times. But the simplest and cheapest option is

usually to bury garbage in an environmentally safe landfill. And since there's
no shortage of landfill space (the crisis of 1987 was a false alarm), there's no
reason to make recycling a legal or moral imperative. Mandatory recycling
programs aren't good for posterity. They offer mainly short-term benefits to a
few groups -- politicians, public relations consultants, environmental
organizations, waste-handling corporations -- while diverting money from genuine
social and environmental problems. Recycling may be the most wasteful activity
in modern America: a waste of time and money, a waste of human and natural
resources.

The obvious temptation is to blame journalists, who did a remarkable job of
creating the garbage crisis, often at considerable expense to their own

*emo yers. Newspaper and magazine publishers, whose products are a major
cent of municipal landfills, nobly led the crusade against trash, and
te paying for it now through regulations that force them to buy recycled

pa -- a costly handicap in their struggle against electronic rivals. It's the
first time that an industry has conducted a mass-media campaign informing
customers that its own product is a menace to society.

* But the press isn't solely responsible for recycling fervor; the public's
obsession wouldn't have lasted this long unless recycling met some emotional
need. Just as the third graders believed that their litter run was helping the
planet, Americans have embraced recycling as a transcendental experience, an act
of moral redemption. We're not just reusing our garbage; we're performing a rite
of atonement for the sin of excess. Recycling teaches the themes that previous
generations of schoolchildren learned from that Puritan classic, "The Pilgrim's

*Progress."

John Bunyan's 17th-century allegory features a character not unlike the
garbage barge that left Long Island: a man dressed in rags who flees the City of
Destruction, desperate to find a place he can unload the "great burden upon
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his back." Guided by the Evangelist, the pilgrim wanders the world trying to
reach the Celestial City. His worst trial occurs in Vanity Fair, a village
market founded by Beelzebub and inhabited by noblemen named Lord Luxurious and

*Sir Having Greedy. The market offers tempting wares, but the pilgrim bravely
practices the first R -- reduce -- by shunning the products of the
"merchandizers" and continuing on to the Celestial City.

Today's schoolchildren, though, might be confused by one character
encountered on Bunyan's road to salvation: a man, the source of our word

* "muckraker," who is busy raking together a compost pile. This recycler of
household waste isn't presented as a role model for the pilgrim. He's a symbol
of moral blindness because, instead of looking up to see the heavenly rewards
awaiting him, he "could look no way but downwards, with a muck-rake in his
hand." In Bunyan's time, it would have been hard to imagine that pilgrims would
one day be taught to search for salvation right down there in the muck.

*The Day of Reckoning Foretold

"All I've been thinking about all week is garbage. I mean, I just can't stop
ing about it. ... I've just gotten real concerned over what's gonna

*tI started feeling this way . . . when that barge was stranded."

-- Opening lines of the 1989 film "Sex, Lies and Videotape," spoken to a
*psychiatrist by a woman whose real problems -- sexual and marital unhappiness --

have nothing to do with municipal solid waste.

AT THE TIME AMERICANS BECAME RACKED WITH GARBAGE GUILT, businesses were
already recycling millions of tons of trash a year. They were voluntarily -- and
profitably -- recycling newsprint, office paper, cardboard, aluminum and steel.
But the barge's plight convinced everyone that voluntary enterprise was not
enough. As Newsweek noted, the Mobro's saga was "to the trash crisis what the
sinking of the Lusitania was to World War I." The magazine's cover story, titled
"Buried Alive," warned: "With rare exceptions during wartime, Americans have not
been adept at making individual sacrifices for the common good. That mentality
will have to change. Otherwise, the dumps will cover the country coast to coast
and the trucks will stop in everybody's backyard."

O denly, just as central planning was going out of fashion in eastern
, America devised a national five-year plan for trash. The Environmental

Prcý tion Agency promulgated a "Waste Hierarchy" that ranked trash-disposal
options: recycling at the top, composting and waste-to-energy incinerators in
the middle, landfills at the bottom.

* The E.P.A.'s five-year goal, to recycle 25 percent of municipal trash, was
announced in a speech in early 1988 by J. Winston Porter, an assistant
administrator of the agency. Even as Porter was setting the goal, he realized
that it was presumptuous for a bureaucrat in Washington to tell everyone in
America what to do with their trash. "After all the publicity about the barge,"
Porter recalls, "I sat down with some engineers in my office to estimate how
much municipal waste could be recycled. At that time, about 10 percent was being
recycled. we looked at the components of waste, made a few quick calculations
and figured that it was reasonable to reach a level of 25 percent within five
years. It wasn't a highly quantified thing. Some of the staff didn't even want
me to mention a figure. But I thought it would be good to set a target, as long
as it was strictly voluntary and didn't involve a lot of regulations."
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Politicians across the country had bigger ideas. State and city officials
enacted laws mandating recycling and setting arbitrary goals even higher than
the E.P.A.'s. Most states set rigid quotas, typically requiring that at least 40

kercent of trash be recycled, often even more -- 50 percent in New York and
California, 60 percent in New Jersey, 70 percent in Rhode Island. Industries
were pressured to set their own goals. Municipalities followed the Waste
Hierarchy by building waste-to-energy incinerators and starting thousands of
curbside recycling programs -- all in the belief that it would be cheaper than
landfilling. But the incinerators turned out to be disastrously expensive, and

owhe recycling programs produced a glut of paper, glass and plastic that no one
wanted to buy.

So recycling devotees hit on a new solution: if people aren't willing to buy
our precious garbage, we'll force them. The Federal Government and dozens of
states passed laws that required public agencies, newspapers and other companies
to purchase recycled materials. These regulations, along with a wide variety of
Wax breaks and subsidies, have pushed the national rate of recycling up to

Porter's goal of 25 percent -- an expensive achievement, since the programs lose
money. But that's still not enough. Environmental groups are pressuring local
govrments to expand their recycling programs to meet the goals set in law --

that, according to the official who helped start the whole movement, are
i ible to reach.

* "People in New York and other places are tilting at recycling windmills,"
says Porter, who left the E.P.A. in 1989 and is now president of a consulting
firm, the Waste Policy Center in Leesburg, Va. "There aren't many more materials
in garbage that are worth recycling." Porter has been advising cities and states
to abandon their unrealistic goals, but politicians are terrified of coming out
against recycling. How could they explain it to the voters? How could they
, xplain it to their children?

The Evangelist's Alarms

AFTER THE LITTER HUNT IN MISS APONTE'S SCIENCE classroom, it was time for a
guest lecturer on garbage. A fifth-grade class was brought in to hear Joanne

sit ersdorf, the director of environmental education for the Environmental
A Coalition, a nonprofit group based in New York. Her slide show began with
a # century photograph of a street in New York strewn with garbage.

"Why can't we keep throwing out garbage that way?" Dittersdorf asked.

"It'll keep piling up and we won't have any place to put it."

"The earth would be called the Trash Can."

"The garbage will soon, like, take over the whole world and, like, kill
everybody."

Dittersdorf asked the children to examine their lives. "Does anyone here ever
Onave takeout food?" A few students confessed, and Dittersdorf gently scolded

them. "A lot of garbage there."

She showed a slide illustrating New Yorkers' total annual production of
garbage: a pile big enough to fill 15 city blocks to a height of 20 stories.
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"There are a lot of landfills in New York City," Dittersdorf said, "but we've
run out of space." Showing a slide of Flushing Meadows, a former landfill that's
now a park, she asked, "Would you want to live on top of one of these

Olandfills?" The place didn't look too bad, actually, but Dittersdorf explained
that toxic threats could be hidden in a landfill. "Have you ever heard of a
place called Love Canal? It was an old landfill that belonged to a chemical
company, and they sold it to build a school on, and everyone who went to that
school got very sick. There was poison in the dirt underneath."

A supermarket package of red apples appeared on the screen. "Look at the
plastic, the Styrofoam or cardboard underneath," Dittersdorf said. "Do you need
this much wrapping when you buy things?"

"Noooo."

"Every week," Dittersdorf said, "75,000 trees are cut to make the Sunday New
*York Times." The children were appalled. A few glanced reproachfully at me

sitting in the back of the room. I didn't try to justify my -- or your -- role
in this weekly tree-slaying, garbage-generating, earth-defiling ritual. The

en were in no mood for heresy. Dittersdorf had masterfully reinforced the
c al tenets of the garbage crisis:

re a wicked throwaway society. Plastic packaging and fast-food containers
Onay seem wasteful, but they actually save resources and reduce trash. The

typical household in Mexico City buys fewer packaged goods than an American
household, but it produces one-third more garbage, chiefly because Mexicans buy
fresh foods in bulk and throw away large portions that are unused, spoiled or
stale. Those apples in Dittersdorf's slide, protected by plastic wrap and foam,
are less likely to spoil. The lightweight plastic packaging requires much less

oenergy to manufacture and transport than traditional alternatives like cardboard
or paper. Food companies have switched to plastic packaging because they make
money by using resources efficiently. A typical McDonald's discards less than
two ounces of garbage for each customer served -- less than what's generated by
a typical meal at home.

Plastic packaging is routinely criticized because it doesn't decay in
1andfills, but neither does most other packaging, as William Rathje, an
a logist at the University of Arizona, has discovered from his excavations
ol fills. Rathje found that paper, cardboard and other organic materials --
wO 'technically biodegradable -- tend to remain intact in the airless confines
of a landfill. These mummified materials actually use much more landfill space
than plastic packaging, which has steadily been getting smaller as manufacturers
develop stronger, thinner materials. Juice cartons take up half the landfill

Ospace occupied by the glass bottles they replaced; 12 plastic grocery bags fit
in the space occupied by one paper bag.

Our garbage will bury us. The Mobro's saga was presented as a grim harbinger
of future landfill scarcity, but it actually represented a short-lived scare
caused by new environmental regulations. As old municipal dumps were forced to
close in the 1980's, towns had to send their garbage elsewhere and pay higher
p rices for scarce landfill space. But the higher prices, predictably, encouraged
companies to open huge new landfills, in some regions creating a glut that set
off price-cutting wars. Over the past few years, landfills in the South and
Middle West have been vying for garbage from the New York area, and it has
become cheaper to ship garbage there than to bury it locally.
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America today has a good deal more landfill space available than it did 10
years ago. Landfills are scarce in just a few places, notably the Northeast,
partly because of local economic realities (open land is expensive near cities)
tut mainly because of local politics. Environmentalists have prevented new
landfills from opening by propounding another myth.

Our garbage will poison us. By mentioning Love Canal, Dittersdorf made
landfills sound like the Slough of Despond, Bunyan's dread swamp. But it's not
fair to compare modern municipal-trash landfills with Love Canal, an old

4ndustrial dump filled with large concentrations of toxic chemicals that seeped
into the ground when a school was, stupidly, built on the site. (Even so, it's
not clear that any of the schoolchildren were poisoned. Exhaustive scientific
studies around Love Canal haven't detected any increase in cancer rates.)

Today's landfills for municipal trash are filled mostly with innocuous
materials like paper, yard waste and construction debris. They contain small

&mounts of hazardous wastes, like lead and mercury, but studies have found that
these poisons stay trapped inside the mass of garbage even in the old, unlined
dumps that were built before today's stringent regulations. So there's little
re•n to worry about modern landfills, which by Federal law must be lined with
cm-d plastic, equipped with drainage and gas-collection systems, covered
dc ith soil and monitored regularly for underground leaks.

0 The small-time operators who ran the old municipal dumps can't afford to
provide these safeguards, which is why corporations have moved in, opening huge
facilities that might serve half a state, typically in a rural area with few
neighbors. It's a prudent environmental strategy and it provides jobs for rural
communities, which is why some of them have been competing to attract new
landfills. But the availability of landfill space in the countryside has created

*n awkward situation for cities committed to more expensive alternatives like
recycling programs and incinerators. Environmentalists have responded with a
mythical imperative. .

We must achieve garbage independence. When Dittersdorf told the children that
New York City was running out of landfill space, she was technically right.
Mayor Giuliani and Governor Pataki have promised Staten Island that its
~ipal landfill will close in five years, and there's no logical place in

put a new one. But why should the city have to use a local landfill? Why
at that New Yorkers have a moral obligation to dispose of their garbage near
ho. . Most of the stuff was shipped to the city from factories and farms
elsewhere. What's wrong with shipping it back out to be buried in places with
open land?

0 "I don't understand why anyone thinks New York City has a garbage crisis
because it can't handle all its own waste," says James DeLong, an adjunct
scholar at the Competitive Enterprise Institute in Washington. "With that kind
of logic, you'd have to conclude that New York City has a food crisis because it
can't grow all the vegetables its people need within the city limits, so it
should turn Central Park into a farm and ration New Yorkers' consumption of
vegetables to what they can grow there." Some politicians in other states have

4hreatened to stop the importing of New York's garbage -- it's an easy way to
appeal to some voters' chauvinism -- but in the unlikely event that they
succeeded, they would only be depriving their own constituents of jobs and tax
revenue.



PAGE 7
The New York Times, June 30, 1996

We're cursing future generations with our waste. Dittersdorf's slide showing
New Yorkers' annual garbage output -- 15 square blocks, 20 stories high --
looked frightening because the trash was sitting, uncompressed, in the middle of

*the city. But consider a different perspective -- a national, long-term
perspective. A. Clark Wiseman, an economist at Gonzaga University in Spokane,
Wash., has calculated that if Americans keep generating garbage at current rates
for 1,000 years, and if all their garbage is put in a landfill 100 yards deep,
by the year 3000 this national garbage heap will fill a square piece of land 35
miles on eachside.

* This doesn't seem a huge imposition in a country the size of America. The
garbage would occupy only 5 percent of the area needed for the national array of
solar panels proposed by environmentalists. The millennial landfill would fit on
one-tenth of 1 percent of the range land now available for grazing in the
continental United States. And if it still pains you to think of depriving
posterity of that 35-mile square, remember that the loss will be only temporary.

*Eventually, like previous landfills, the mounds of trash will be covered with
grass and become a minuscule addition to the nation's 150,000 square miles of
parkland.

re squandering irreplaceable natural resources. Yes, a lot of trees have
ut down to make today's newspaper. But even more trees will probably be

p~ed in their place. America's supply of timber has been increasing for
*decades, and the nation's forests have three times more wood today than in 1920.

"We're not running out of wood, so why do we worry so much about recycling
paper?" asks Jerry Taylor, the director of natural resource studies at the Cato
Institute. "Paper is an agricultural product, made from trees grown specifically
for paper production. Acting to conserve trees by recycling paper is like acting
to conserve cornstalks by cutting back on corn consumption."

* Some resources, of course, don't grow back, and it may seem prudent to worry
about depleting the earth's finite stores of metals and fossil fuels. It
certainly seemed so during the oil shortages of the 1970's, when the modern
recycling philosophy developed. But the oil scare was temporary, just like all
previous scares about resource shortages. The costs of natural resources, both
renewable and nonrenewable, have been declining for thousands of years. They've
.become less scarce over time because humans have continually found new supplies

* ised new technologies. Fifty years ago, for instance, tin and copper were
o be in danger of depletion, and conservationists urged mandatory

®re ring and rationing of these vital metals so that future generations
wouldn't be deprived of food containers and telephone wires. But today tin and
copper are cheaper than ever. Most food containers don't use any tin. Phone
calls travel through fiber-optic cables of glass, which is made from sand -- and

*should the world ever run out of sand, we could dispense with wires altogether
by using cellular phones.

The only resource that has been getting consistently more expensive is human
time: the cost of labor has been rising for centuries. An hour of labor today
buys a larger quantity of energy or raw materials than ever before. To
economists, it's wasteful to expend human labor to save raw materials that are

Ocheap today and will probably be cheaper tomorrow. Even the Worldwatch
Institute, an environmental group that strongly favors recycling and has often
issued warnings about the earth's dwindling resources, has been persuaded that
there are no foreseeable shortages of most minerals. "In retrospect," a
Worldwatch report notes, "the question of scarcity may never have been the
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most important one."

It is better to recycle than to throw away. This is the most enduring myth,
O0the one that remains popular even among those who don't believe in the garbage

crisis anymore. By now, many experts and public officials acknowledge that
America could simply bury its garbage, but they object to this option because it
diverts trash from recycling programs. Recycling, which was originally justified
as the only solution to a desperate national problem, has become a goal in
itself -- a goal so important that we must preserve the original problem. It's
as if the protagonist of "Pilgrim's Progress," upon being informed that he could
drop his sinful burden right there on the road, insisted on clinging to it just
so he could continue the pilgrimage to get rid of it.

Why is it better to recycle? The usual justifications are that it saves money
and protects the environment. These sound reasonable until you actually start
handling garbage.

The Muckrakers' Discoveries

92 Plan projected that the City would realize net savings from
ling. The Department's experience to date in implementing the recycling
pram diverges from the assumptions of the Plan.

-- 1996 Comprehensive Solid Waste Management Plan of the New York City
Department of Sanitation.

EVERY TIME A SANITATION DEPARTMENT CREW PICKS UP A load of bottles and cans from
the curb, New York City loses money. The recycling program consumes resources.
It requires extra administrators and a continual public relations campaign
explaining what to do with dozens of different products -- recycle milk jugs but
not milk cartons, index cards but not construction paper. (Most New Yorkers
still don't know the rules.) It requires enforcement agents to inspect garbage
and issue tickets. Most of all, it requires extra collection crews and trucks.
Collecting a ton of recyclable items is three times more expensive than
collecting a ton of garbage because the crews pick up less material at each

For every ton of glass, plastic and metal that the truck delivers to a
p• recycler, the city currently spends $200 more than it would spend to

e material in a landfill.

Officials hoped to recover this extra cost by selling the material, but the
market price of a ton has never been anywhere near $200. In fact, it has rarely
risen as high as zero. Private recyclers usually demand a fee because their

Wrocessing costs exceed the eventual sales price of the recycled materials. So
the city, having already lost $200 collecting the ton of material, typically has
to pay another $40 to get rid of it.

The recycling program has been costing $50 million to $100 million annually,
and that's just the money coming directly out of the municipal budget. There's
also the labor involved: the garbage-sorting that millions of New Yorkers do at

kome every week. How much would the city have to spend if it couldn't rely on
forced labor? True, some people would probably be glad to do the work for free
because they regard garbage-sorting as a morally uplifting activity for the
whole family. But many others have refused to follow the law. They seem to have
a more traditional view of garbage-sorting: an activity done only for money,
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and then only by the most destitute members of society.

I tried to estimate the value of New Yorkers' garbage-sorting by financing an

* experiment by a neutral observer (a Columbia University student with no strong

feelings about recycling). He kept a record of the work he did during one week
complying with New York's recycling laws. It took him eight minutes during the
week to sort, rinse and deliver four pounds of cans and bottles to the basement

of his building. If the city paid for that work at a typical janitorial wage
($12 per hour), it would pay $792 in home labor costs for each ton of cans and
bottles collected. And what about the extra space occupied by that recycling

*receptacle in the kitchen? It must take up at least a square foot, which in New

York costs at least $4 a week to rent. If the city had to pay for this space,
the cost per ton of recyclables would be about $2,000. That figure plus the home

labor costs, added to what the city already spends on its collection program,
totals more than $3,000 for a ton of scrap metal, glass and plastic. For that
price, you could find a one-ton collection of those materials at a used-car lot

a Toyota Tercel, for instance -- and drive home in it.

LAST YEAR, A SURGE in the market price for recycled materials prompted a

spate of recycling-has-finally-arrived articles. At one point, New York was
g its old newspapers for $150 per ton, which was almost enough to offset
tra costs of the paper recycling program. But newsprint prices have since

ple ted back to familiar levels; New York is once again paying recyclers to
*take its newspapers, and city officials are resigned to losing money on

recycling. As a result of a lawsuit by City Council members and the Natural
Resources Defense Council, the city has been under court order to collect
increasing amounts of recyclable material to meet goals set in law. City

officials have promised to comply by expanding the recycling program and
promoting a separate program in the public schools, but they've been stalling
because they don't want to increase the budget deficit.0

Officials in some cities claim that curbside recycling programs are cheaper

than burying the garbage in a landfill, which can be true in places where the
landfill fees are high and the collection costs aren't as exorbitant as in New

York. But officials who claim that recycling programs save money often don't
fully account for the costs. "A lot of programs, especially in the early years,
have used funny-money economics to justify recycling," says Chaz Miller, a
Wcjbuting editor for Recycling Times, a trade newspaper. "There's been a

n1 ic zeal that's hurt the cause. The American public loves recycling, but
w~ee to do it efficiently. It should be a business, not a religion."

Recycling programs didn't fare well in a Federally financed study conducted

by the the Solid Waste Association of North America, a trade association for
enunicipal waste-management officials. The study painstakingly analyzed costs in

six communities (Minneapolis; Palm Beach, Fla.; Seattle; Scottsdale, Ariz;

Sevierville, Tenn., and Springfield, Mass.). It found that all but one of the

curbside recycling programs, and all the composting operations and
waste-to-energy incinerators, increased the cost of waste disposal. (The

exception was Seattle's curbside program, which was slightly cheaper -- by

one-tenth of 1 percent -- than putting the garbage in a landfill.) Studies in

*European cities have reached similar conclusions. Recycling has been notoriously

unprofitable in Germany, whose national program is even less efficient than New
York's.
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"We have to recognize that recycling costs money," says William Franklin, an
engineer who has conducted a national study of recycling costs for the
not-for-profit group Keep America Beautiful. He estimates that, at today's

*prices, a curbside recycling program typically adds 15 percent to the costs of
waste disposal -- and more if communities get too ambitious.

Franklin and other researchers have concluded that recycling does at least
save energy -- the extra fuel burned while picking up recyclables is more than
offset by the energy savings from manufacturing less virgin paper, glass and
m•etal. "The net result of recycling is lower energy consumption and lower
releases of air and water pollutants," says Richard Denison, a senior scientist
at the Environmental Defense Fund, which has calculated the ecological benefits
of recycling. But there are much more direct -- and cheaper -- ways to reduce
pollution. Recycling is a messy way to try to help the environment. Consider a
few questions whose answers would seem obvious to the environmentally aware:

* Does a 5-cent deposit on a soft-drink can help the environment? Mandatory
deposits encourage recycling and reduce litter, but these programs typically
spend $500 for every ton of cans and bottles collected, which makes curbside
re ling look like a bargain. States without mandatory deposits -- like Texas

shington -- have proven that the most efficient way to reduce litter is to
~lean-up crews, which pick up a lot more than just bottles and cans.

cling takes money that could be used for other clean-up efforts: when New
Work's Sanitation Department started its recycling program, it cut back on
street cleaning.

Are reusable cups and plates better than disposables? A ceramic mug may seem
a more virtuous choice than a cup made of polystyrene, the foam banned by
ecologically conscious local governments. But it takes much more energy to
manufacture the mug, and then each washing consumes more energy (not to mention
water). According to calculations by Martin Hocking, a chemist at the University
of Victoria in British Columbia, you would have to use the mug 1,000 times
before its energy-consumption-per-use is equal to the cup. (If the mug breaks
after your 900th coffee, you would have been better off using 900 polystyrene
cups.) A more immediate environmental impact has been demonstrated by studies in
restaurants: the average number of bacterial organisms on reusable cups, plates

*an atware is 200 times greater than on disposable ones.

Id you recycle today's newspaper? Saving a tree is a mixed blessing. When
the 's less demand for virgin wood pulp, timber companies are likely to sell
some of their tree farms -- maybe to condominium developers. Less virgin pulp
means less pollution at paper mills in timber country, but recycling operations
create pollution in areas where more people are affected: fumes and noise from

*ollection trucks, solid waste and sludge from the mills that remove ink and
turn the paper into pulp. Recycling newsprint actually creates more water
pollution than making new paper: for each ton of recycled newsprint that's
produced, an extra 5,000 gallons of waste water are discharged.

Cost-benefit analyses for individual products become so confusing that even
ardent environmentalists give up. After years of studies and debates about the
environmental merits of cloth versus disposable diapers, some environmental
organizations finally decided they couldn't decide; parents were advised to
choose whichever they wanted. This sensible advice ought to be extended to other
products. It would not only make life simpler for everyone, but would probably
benefit the environment. When consumers follow their preferences, they are
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guided by the simplest, and often the best, measure of a product's environmental
impact: its price.

* Polystyrene cups are cheap because they require so little energy and material
to manufacture -- without reading a chemist's analysis, you could deduce from
the cup's low price that it's an efficient use of natural resources. Similarly,
the prices paid for scrap materials are a measure of their environmental value
as recyclables. Scrap aluminum fetches a high price because recycling it
consumes so much less energy than manufacturing new aluminum. The low price paid
for scrap tinted glass tells you that you won't be conserving valuable resources
by recycling it. While price is hardly a perfect measure of environmental
impact, especially in countries where manufacturers are free to pollute, an
American product's price usually reflects the cost of complying with strict
environmental regulations. It's generally a more reliable guide than intuitive
moral judgments or abstract theories about what's good for the planet.

• A theorist could logically argue that you have an obligation to recycle not
just the paper in this magazine but also the staples. As a nonrenewable
resource, isn't the steel theoretically even more precious than the paper?
Shldn't you take each staple to a scrap-metal dealer or, better yet, reuse it
i r own stapler? But if you look at the low price of new staples -- and the
what scrap dealers aren't scurrying to buy used staples -- you can see that

it a waste of time to worry about posterity running out of staples.
*Recycling devotees have too often ignored such signals, preferring programs

based on rules instead of prices, and they've hurt their own cause. They've
missed the obvious solution to America's garbage problems -- a solution they
should have recognized from one of their seminal ecological texts.

*The Tragedy Of the Dump

THE PHILOSOPHICAL underpinning of the modern environmental movement can be found
in "The Tragedy of the Commons," a 1968 essay by the ecologist Garrett Hardin.
It is a parable about a village's public pasture, the commons, that is open free
of charge to everyone's cattle. Because no villager has a personal incentive to
restrict the size of his herd, the herds keep growing, and eventually their
*overazing destroys the commons. The parable is a useful model for the many
emnmental problems in which the common good is damaged by individuals acting

rational self-interest (like overfishing of the oceans or pollution of
th' 'tmosphere). It applies nicely to the garbage situation in the many
communities where a free town dump has historically been treated as a commons.

There are two ways to avert the Tragedy of the Commons, as Hardin's essay
1explains. The first is to convert the commons to private property, dividing up

the land so that every herdsman owns a piece of pasture and has a personal
incentive not to destroy it. The second is to make rules limiting the number of
cattle on the commons. This approach, government regulation, is the most obvious
solution to some complex environmental problems, especially ones involving
global commons like the oceans or the atmosphere. But garbage is not one of
these complex problems.

The Tragedy of the Dump is a simple problem better resolved with the first
approach: private responsibility. Your trash is already your private property.
You should be responsible for getting rid of it. You should have to pay to get
rid of it -- and you should pay whatever price it takes to insure that your
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garbage doesn't cause environmental problems for anyone else. Paying for
residential garbage collection sounds like a radical idea in New York and other
cities where these costs are hidden in property taxes, but it's already being

*done in thousands of communities, including cities like Minneapolis, San
Francisco and Seattle. It's also standard practice for commercial establishments
in New York and elsewhere. Some cities charge according to volume -- the number
of bags or cans that you fill -- and some have begun experimenting with charging
by the pound.

* Once people switch to this pay-as-you-throw system, they throw away less --
typically at least 10 to 15 percent less. Some shop differently; some take their
names off junk-mail lists; some recycle. Instead of following (or ignoring)
arcane rules and targets set by politicians, they're personally motivated to
figure out what's worth paying to discard and what's worth diverting to a
recycling bin. Those who want to recycle for spiritual reasons can do so; others
can recycle whatever makes economic sense to them. If the pay-as-you-throw

*system became common everywhere, there would be no need for recycling laws and
goals and moral exhortations. "In a purely market-driven situation, people would
still recycle according to what makes sense in their area," says Lynn Scarlett,

c•bce president of research at the Reason Foundation, which has studied
*-you-throw systems. "In most places it would pay to recycle aluminum cans,
t ated cardboard and office paper. A lot of newspapers and some clear glass
I be recycled. But people wouldn't meet the high targets set by laws. They

0wouldn't bother with some of the things being mandated today, like mixed paper
and certain plastics."

Environmentalists don't necessarily oppose free-market reforms for garbage --
they've supported some pay-as-you-throw systems -- but they spend much of their
energy crusading for government recycling programs and regulations. They have

6.nstinctively chosen Hardin's second solution. This is partly because of their
ideology -- many environmentalists trust government regulations more than market
forces -- but there's also another reason. The leaders of the recycling movement
derive psychic and financial rewards from recycling. Environmental groups raise
money and attract new members through their campaigns to outlaw "waste" and
prevent landfills from opening. They get financing from public and private
sources (including the recycling industry) to research and promote recycling. By
0u ng garbage into a political issue, environmentalists have created jobs for
ti ves as lawyers, lobbyists, researchers, educators and moral guardians.
Em mentalists may genuinely believe they're helping the earth, but they have
bee hurting the common good while profiting personally, just like the village's
herdsmen. This is the real Tragedy of the Dump: the waste of public funds on
recycling programs, the needless public alarm about landfills.

* Fortunately, though, not every community has been afflicted. For those
seeking the truth about garbage, there's a mountain 300 miles south of New York
that's worth a pilgrimage.

The Celestial City Glimpsed at Long Last

HE MOST SENSIBLE comment I've heard on the subject of garbage was uttered by
Linny Miles as we were looking at a mountain of it near his farm. Miles grows
wheat and raises Thoroughbreds in Charles City County, Va., which has 6,000
residents and one stoplight. Next to his farm, 20 miles southeast of Richmond,
is a landfill that accepts 4,000 tons of trash a day, much of it from the New
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York area. Private carters deliver trash from Manhattan restaurants; sealed rail
cars bring municipal waste from suburban New Jersey.

The trash is surprisingly hard to spot. I got lost on the way to the landfill
and drove around the perimeter of the wooded property without realizing there
was garbage hidden back there. I finally got a view of it from Miles's house,
which sits on a rise 200 yards from the edge of the landfill's property. He
pointed to a brown ridge rising above the pine trees. The ridge was maybe 75
yards high, and the lower slopes were already covered with grass. Miles said he

* was occasionally bothered by odors and noise from the unloading operations, but
overall he thought the landfill was good for the county. When I asked if he
objected to New Yorkers using Charles City as a dumping ground, Miles shook his
head and explained his reasoning in one sentence: "They brought something to the
party."

Ten years ago, Charles City County had much in common with New York today. It
* had no money to fix its decrepit schools. Its economy was stagnant, its tax rate

was among the state's highest and it was being ordered to shut down its old
dump. Now, thanks to its new landfill, the county has lower taxes, better-paid
ctr~eerS and splendid schools. The landfill's private operator, the Chambers
q pment Company, pays Charles City County fees totaling $3 million a year --
r sh as the county takes in from all its property taxes. The landfill has

d jobs, as have the new businesses that were attracted by the lower taxes
*and new schools. The 80-acre public-school campus has three buildings with

central air conditioning and fiber-optic cabling. The library has 10,000 books,
laser disks and CD-ROM's; every classroom in the elementary school has a
telephone and a computer. The new auditorium has been used by visiting
orchestras and dance companies, which previously had no place to perform in the
county.

If you are are heavy with garbage and guilt, Charles City is the place to lay
down your burden. There you can see garbage the way Linny Miles regards it: not
as a moral issue but as an economic commodity. New Yorkers get rid of their
garbage cheaply; Charles City's children get new schools. Why should New Yorkers
spend extra money to recycle so they can avoid this mutually beneficial
transaction? Why make harried parents feel guilty about takeout food? Why train

en to be garbage-sorters? Why force the Bridges school to spend money on a
ri ng program when it still doesn't have a computer in the science

oom?

Several weeks after Dittersdorf's lecture there, I told her about Charles
City's schools and asked if recycling needed to be so important to New Yorkers'
education.

"I wish we spent more money on other things in the schools here," Dittersdorf
said, "and I don't think recycling has a higher priority than things like
computers or art classes. But I'd put it equal. Sure, kids should have time for
other things, for reading and writing and dreaming. But recycling can be a
wonderful project for kids and parents to do together. It inspires creative work
and teaches valuable lessons."

Maybe she's right. Maybe parents and children correctly see the intangible
value of recycling lessons. But as children pursue their moral education, as
they learn to ponder the fate of the earth, it wouldn't hurt for them to also
study, once again, that recycling scene in "Pilgrim's Progress." If Bunyan
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were an administrator in today's schools, he might call it a lesson in
prioritizing. The thrifty muckraker, intent on his compost pile, doesn't notice
a figure hovering overhead, offering to trade him a golden celestial crown for

*his rake. This scene is observed by the pilgrim, who consults a helpful guide
named the Interpreter.

"This is a figure of a man of this world, is it not, good sir?" the pilgrim
asks.

"Thou hast said the right," the Interpreter replies, "and his muck-rake doth
show his carnal mind." The Interpreter points out the waste on the ground and
sadly explains that, for the muckraker, "Things here are counted the only things
substantial." The muckraker has forgotten that there is more to life than
hoarding natural resources. His recycling has become the most primitive form of
materialism: the worship of materials.

* "Earthly things, when they are with power upon men's minds, quite carry their
hearts away from God," the Interpreter says. The pilgrim cries out in horror.

"0' deliver me from this muck-rake."

*GE: ENGLISH
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DESCRIPTION: Recycle Uranium, Rare Earth Minerals, and Other Metals

Ship material offsite for disposal, or perform soil washing (offsite) to reduce volume, then,

dispose of resultant waste streams by shipment to disposal facility(ies).

PROPOSED DESIGN:

Use recycling and mineral recovery technologies at a uranium mill to reduce radioactive

material disposal costs. An operating conventional uranium mill, such as the one operated

by international Uranium Corporation (IUC) in southeastern Utah, has the technology

necessary to recycle materials for extraction of uranium, vanadium, rare earth minerals,
and other metals, and to provide for disposal of treated waste in the facility0s fully lined and

NRC-comPliant existing tailings impoundments. Based on a preliminary review of the
materials stored and disposed of in pits or trenches at the Ashland sites, it appears that
recoverable levels of uranium, vanadium and/or rare earth minerals may exist in the
material to be excavated from these locations as well as other FUSRAP sites.

Since the characterization data is limited, it is difficult to quantify the uranium content and

recycle value of this material. It appears, however, that significant portions of the material
could be recycled so as to reduce the CorpsO total remediation costs. Until treatability tests

confirm the levels of recoverable material, which would reduce the processing cost, a not-

to-exceed processing cost is assumed, based on a very low content of recycleable uranium

and other minerals of value. This proposal should be revised to indicate larger savings if

more favorable data becomes available.

* ADVANTAGES:

1. Conforms to Congressional and regulatory mandates which encourage use of
recycling.

2. Reduces radioactivity of the material to be disposed of.

3. Recycles uranium and other minerals.
4. Reduces cost of disposal of by-product from recycling operation.

5. Treatment and on-site disposal are performed at one location, with the by-product

from recycling being disposed of in an NRC-compliant disposal system, meeting 10
CFR 40 design criteria.

6. 11e(2) by-product is disposed of in an existing tailings impoundment which is

consistent with 10 CFR 40 Appendix B intent for nonproliferation of small sites.

'7. Actual cost savings for treatment and disposal versus cost of direct disposal cah

only be greater than projected in this proposal, depending upon the actual content
of recoverable uranium or other minerals found in the waste stream.



8. This technology has been demonstrated on multiple waste streams, and has
potential applicability to all other FUSRAP sites.

VALUE ENGINEERING PROPOSAL

PROPOSAL NO: C-11 PAGE NO:2 OF 4

DISADVANTAGES:

1. Transportation by rail is possible to a railhead located within approximately 100
miles of the IUC Mill. However, rehandling of materials for truck transportation via
dump bodies or intermodal containers is necessary to transfer materials from the
railhead to the IUC Mill site.

2. The Mill has in place an NRC lcense to possess, store, and dispose of source
material; however, an amendment, similar in content and format to previous
routinely-granted amendments, may be necessary to accept this material under
terms of NRC guidance.

3. Cost estimate for treatment and disposal cannot be refined until further
characterization data which indicates the content of uranium, and other minerals of
value, is available.

4. NPL status of Ashland 1 and 2 sites may present regulatory hurdles.

JUSTIFICATION:

This proposal will provide a cost effective remediation option. Recycling is a means of
meeting Congressional directives to treat waste streams, when possible, and to potentially
recycle uranium or other minerals (as mandated under RCRA), while meeting the Public0s
and Staters preference that the material not be treated on site, and that is be disposed
offsite. Although the cost savings in this proposal are conservatively based on an
assumption that only lower levels of uranium or other metals can be recovered, greater
cost savings could be projected if treatability tests demonstrate higher content and levels
of recovery. Processing at the uranium mill operated by IUC in Utah is used as the basis
of this proposal estimate because of its proximity to Envirocare, providing a fair comparison
of costs based on locality handling issues and transportation costs.

Note that two cost estimates are provided for this proposal, Estimate A based on the
current project estimate which use rates derived from the Bechtel estimates, and
Estimate B based on the rates for the current Kansas City contract for RAD disposal.
Proposal C-1 addresses this difference.



COST ESTIMATE WORKSHEET (ESTIMATE A)
PROPOSAL NO: C-1i1 PAGE NO- 3 OF 4

ITEM U/M
Disposal at Envirocare

Ashland 2(FY98) CY
Ashland 1 (FY99) CY
Ashland I(FY00)
Loading Facility CY

TOTAL DELETIONS

DELETIONS

COST

19,500
21,750

CY21,750
1,500

ADDITIONS

UNIT
TOTAL

'$215.00
215.00
215.00
335.00

$4,192,500
4,676,250
4,676,250

502,500
$14,047,500

ITEM U/M QTY COST
Process and Dispose at Mill CY

Ashland 2(FY98) CY 19,500
Ashland l(FY99) CY 21,750
Ashland 1(FY00) CY 21,750
Loading Facility CY 1,500

Additional Transportation and Handling Cost
Ashland 2(FY98) CY 19,500
Ashland 1(FY99) CY 21,750
Ashland I(FYOO) CY 21,750
Loading Facility CY 1,500

TOTAL ADDITIONS

UNIT
TOTAL

"*$110.00
110.00
110.00
428.00

$18.00
18.00
18.00
18.00

$2,145,000
2,392,500
2,392,500

642,000

$351,000
391,500
391,500
27.00

$8,733,000

$5,314,500
1,328,625

$6,643,125

Net Savings (Deletes - Adds)
"Markups 25%
TOTAL SAVINGS

'Unit cost is from the current project estimate and is based on BechtelDs disposal
rates.

**Unit cost based on uranium content s0.5 percent, and no recovered minerals. A credit

of as much as $10/ton could be given for each 0.1 percent incremental increase in uranium
content above 0.5 percent. Given the variability of value of other minerals, rare earths, or
metals, credits due to such elements would be a function of the market value and content
of the particular element. Cost of treatment via processing could be refined and reduced
based on the results of treatability tests or other relevant considerations. Addition of these
variables all serve to increase cost savings

*** Markups: Includes Contingency (25%)

Note: Additional transportation and handling costs, compared to transportation to
Envirocare, of $ 18/CY, include costs of off-loading from gondola cars at the railhead.
loading into dumptrucks or container trucks, trucking to the site, and offloading/delivery



I

at the IUC site.

COST ESTIMATE WORKSHEET (ESTIMATEB)
PROPOSAL NO: C-i11 PAGE NO: 4 OF4
PROPOSALNO: -11

ITEM U/M QT
Disposal at Envirocare

Ashland 2(FY98) CY
Ashland I (FY99) CY
Ashland 1(FY00)
Loading Facility CY

TOTAL DELETIONS

DELETIONS

. COST

19,500
21,750

CY21,750
1500

ADDMONS

UNIT
TOTAL

*$167.00
167.00
167.00
428.00

$3,256,500
3,632,250
3,632,250

642,000
$11,163,000

UNIT
TOTALITEM UlM QTY

Process and Dispose at Mill CY
Ashland 2(FY98) CY
Ashland I (FY99) CY
Ashland 1(FY00) CY
Loading facility CY

Additional Transportation and Handling
Ashland 2(FY98) CY
Ashland 1(FY99) CY
Ashland 1 (FY00) CY
Loading facility CY

TOTAL ADDITIONS

COST

19,500
21,750
21,750

1,500
Cost
19,500
21,750
21,750

1,500

**$110.00
110.00
110.00
110.00

$18.00
18.00
18.00
18.00

$2,145,000
2,392,500
2,392,500

165,000

$351,000
391,500
391,500
27.000

$8,256,000

$2,907,000
726,750

$3,633,750

Net Savings (Deletes - Adds)
***Markups 25%
TOTAL SAVINGS

* Unit cost based on the Kansas City RAD waste disposal Contract rates.

**Unit cost based on uranium content <0.5 percent, and no recovered minerals. A credit
of as much as $10/ton could be given for each 0.1 percent incremental increase in uraniurr
content above 0.5 percent. Given the variability of value of other minerals, rare earths, Or
metals, credits due to such elements would be a function of the market value and content
of the particular element. Cost of treatment via processing could be refined and reduced
based on the results of treatability tests or other relevant considerations. Addition of these
variables all serve to increase cost savings

Markups: Includes Contingency (25%)

Note: Additional transportation and handling costs, compared to transportation tO



Envirocare, of $ 18/CY, include costs of off-loading from gondola cars at the railheac

loading into dumptrucks or container trucks, trucking to the site, and offloading/delivery

at the IUC site.
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Septemfber 15, 1998

CE VEAN

Paul J. Merges, Ph.D.
Director, Bureau of Pesticides & Radiation .:? . 1S8

Division of Solid & Hazardous Maberials
Department of Environmental Conservation .- = -

50 Waft Road '"- -

Albany, NY 12233-7255

Dear Dr. Merges:

I am responding to your May 4 and July 29, 1998 letters in wnic you requested a ctariflcation
of the Nuclear Regulatory Commission's (NRC) posmon an its jurisdiction over rad'ioca-tive

material at me Tonawanda, New York, Formerly Utilized Sites Remedial Action Program

(FUSRAP) site. In earlier correspondence regarding this issue, we responded that neither the

NRC nor the State of New York Agreement State program has iurisdiction derived from the

Atomic Energy Act of 1954, over the materials at the Tonawanda sites. You have asked us to -

explain how this mateial is not under Me jurisdiction of the NRC while iti in Tonawanda, New"

York, but comes under NRC juridicion upon being possessed and used as an alternate feed

material by the internabtial Uranium Corporation (IUC) at lis White Mesa Min in Utah.

The NRC position on the regulatorV jurisdiction for Mhe residual material at the Tonawanda site

was stated in our July 15, 1998 letter to'Mr. Chalies Hardin. While tne material at the
Tonawanda site remains in the possession of the U.S. Department of Energy (DOE) or DOE's

contractors, it is subject to DOE jurisdiction under FUSRAP. However, once it is in the

paseession of an NRC or Agreement State licensee, like lUC, the material becomes subject to
regulation as ore under the Atomic Energy Act. While In transit, radioactive material belongs to

me shipper until it has been received at the destination site.

To address your concerms, I would begin by stating tat oaperaion of the White Mesa uranium

mill is authorized by an NRC source matedal license (SUA-1 358, Docket No. 40-4681) issued

under 10 CFR Pan 40. This Ikcense allows IUC to process nauiml uranium ore and certain

materials other tn natural uranium ores for their uranium content, and to posaea the waste

generated by ite milling operations. NRC originally issued IUC's license in 1979, and renewed

this license in 1965 and again in 1997. The staff completed environmentel reviews and

radiological safety evaluatimo for each of these licensing actions.

For this paicular cee, IUC requested an amendment to its NRC license to receive and

proces the matta" from the Tonawanda sle for in uranium content. The staff reviewed IUC's

request, as it would any request from a uranium mill licensee to receive and procees material

other than na•u•al ore, again its guidance entied, "Fnal Position and Guidance on tri Use of
Uranium Nill Feed Material Other Than Natural Ores,* which was putlished in the Federal

Regiser in September 1996 (60 FR 4S296), and the requirements of 10 CFR Parts 40 and 51.
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Bassed on its review, the staff determined thai the safety aspects and environmental impacts
associated with Me receipt and processing of the Tonawanda material at the White Mesa mill
were acceptable, and on June 23, 1998, the staff amended the IUC, White Mesa license. In
late July, Me mill began receipt of the material, and processing is expected to start in micl

0 September. The State of Utah and Envirocare have requested a hearnng on me staffs
amendment. That matter is currently before an Administrative Law Judge (AU), who will
decide if a nearing is justified. Although the State of Utah requested a stay to stop shipment of
the material, the filing was untimely and denied by the ALU on August 13, 1998.

As stwed in the staffs guidance, besides reviewinq an application to determine compliance with
the requirements in 10 CFR Par"0, the s uSE a o ude tMat the material proposed for
processing is ore, that it does 6pU.Ln mxed r oand Mat it is being
processed primarily for-its source mrnate ese ree ontna were established to
help NRC ensure mat uranium mills d not become cdeqfaýo dsal sites as a result of simply
processing mterial. To satisfy the first and second criteria of this gudanca, the-saff -reviewed
the informaton generated by DOE's remedial investigation of the Tonawanda site, which
included a characterization and classification of the material. In acaltion, DOE's investigations -

did not find listed hazardous wastes in the material. The United States Army Corps of
Engineers (USACE), which is currenty remediating the site, concurred in DOE's
characterzaton of the Tonawanda material.

ea anDO' charactetizatio SACE could have opted. to, remediate the site by disposing
',~.of1Ie-miiiniiinqiesnon dlrecv into a-mill n

other Man th1at generated as part of mnlina opera "ons or at the •Evoctr,. ý 'l ,',e___: by "
RC.rHowever, USACE opted to send. me material to the White Mesa mill where it could be

processed for its uranium content before disposal in the White Mesa mill tailings impoundment.
With respect to the third criterion of the NRC guidance, IUC provided a signed affirmation that it

*, would be processing the Tonawanda material primarily for its uranium content and for no otherSpurpose. This affirmation was supported by data from IUC that showed that the
uranium content of ihe material was high enough to *arrant processing, and by discussion of
the financial benefits IUC will gain from the processing of the material. This affirmation is
consstent with criteria in the staffs guidance and, based on the staffs review, it was found
acceptable (see enclosed Safety Evaluation Report). If you would like a copy of the contract
between IUC and USACE. then you should contact IUC or USACE directy since NRC does not
have this infor-iain.

In response to your concern dta use of the material from the Tonawanda site as alternate feed
material is, in realty, snam dispop l. please be assured that, in mrvigwing a licensee's request
to process uranium-beating mateial, Me NRC is committed to ensuring that the ficensee
certifies, with appropriate supporting justification, that it is processing me material for its
uranium contenL -NRC's reviews of such proposals are, and will continue to be, conducted in

licensees cannot *idewtBwaste cosa licensing requirementa by processing mate simply
to avoid State regulap



11-23-99 11:30au From-INTERNATIONAL URANIUM CORPORATION +3033664;26 T-370 P 19/28 F-429

Paul J. Merges, Ph.D. -3- APE 1 I C

To guard against any hazardous or mixed waste being sent inadvertently with the material, the
USACE ontractor ctharged with excavatng and prepanng Me malerial for shipment will conduct
confirmatory tes;s of the excavated mawrials to ensure Mat hazardous wastes will not be
included in shipments to White Mesa.

I MMsthis letter responds to your quetions and concerns.

Sincerely,

RicardL Bngartm Director -

Officemof State. Programs

Enclosure:
As stated

C=. W. Sinclair, Utah
C. Hardin, CRCP•
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TECHNICAL EVALUATION REPORT
REQUEST TO RECEIVE AND PROCESS ASHLAND 2 FUSRAP MATERIAL

DOCKET NO. 4Cj8 LICENSE NO. &UA-1351

UCENSEE International Uranium (USA) Corporation

FACILITY: White Mesa Uranium MAl

PROJECT MANAGER: James Park

SUMMARY AND CONCLUSIONS:

The U.S. Nuclear Regulatory Commission (NRC) staff has reviewed International Uranium
(USA) Corporalon's (IUSA's) request dated May 8, 1998. to receive and process uranium-
bearing material from the Formerly Utilized Sites Remedial Actions Program (FUSRAP)
Ashland 2 site, in the Town of Tonawanda, New York. IUSA provided additional information by _
facsimile on May 27, 1998, and by letters dated May 29, June 3. and June 11, 1998.

The staff has reviewed IUSA's request against the September 1995 guidance pertaining to
afternate feed materials and finds t"e amendment request to be acceptable.

DESCRIPTION OF LICENSEE'S AMENDMENT REQUEST;

By its suamittal dated May 8, 1998, IUSA requested that NRC Source Material License
SUA-1358 be amended io allow the receipt and pmcessing of altrnam feed material (i.e.,
material other ltan natural uranium are) at its White Mesa uranium mit located near Blanding,
Utah. The uranium-bearing material in question, weighing approximately 24.000 to 25,000 dry
tons, is'located at tMe Ashland 2 FUSRAP site, in the Town of Tonawanda, New York. which
urronfy is under the management of the •U.S. Army Corps of Engineers (USACE). IUSA

provided additional information by facsimile on May 27, 1998, and by letters dated May 29,
June 3, and June 11, I998.

Site and Maeial Iftrmaton

The material wasisR of uraniumar processing residues and contaminated saft associated
with activities conoucted by the Manhattan Engineering District (MED) during the mid.1940s.
Approximately 8000 tons of waste pmoducte resulti from the processing of pitchblende (U0 2J
and domestic uranium as at nearty facilties were disposed originally at a site known as the
Haist properny (now called Ashland 1). In ¶960. the Ashland I property was transferred to the
Ashland Oil Company.

1 1 eloclasrL
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In 1974, Ashland Oil constructed a bermed area for two petroleum storage tanks and a
drainage ditch on the Ashlanzd 1 property. Approximately 4600 m3 (6000 yd") of sail containing
MED-related residues and commingled inorganic constitents were removed from the site, with
an indeterminate quantity of these soils transported to the Ashland 2 site for disposal. These
residues and commingle4 Inorganic constituents were placed in an area of the Ashland 2
property that adjoined an industrial landfill operated by Ashland Oil- This landfill, which was
closed and capped with clay soil in 1952. accepted general refuse and chemical and industial
byprOucts from 19V7 to 1982.

During remedial investigation activities caried out by the U.S. Depanrment of Energy (DOE)
in the late 1 H8s and early I 990s, the prmary "constm.ents of interme idemtified at the
Ashland 2 site were uranium, thorlum-230, radium-226, and metals present in the ora Siter cakce
(aluminum, calcium, copper, iron, lead, magnesium, manganese, phosphorous, and vanadium).
Investigatioms furýher indicated that the MED-elated radionuclides and associated metals
generally waem confined to an appreximately 20,000 mni (4.9 aca) area beomeen the %wo
branches of Rattlesnaka Creek (DOE, 1996a).

Currently, the Ashland 2 property, which is owned by the Ashland Petroleum Company, is
vacant and largely overgrown with grass, bushes, and weeds. The property also coninins
marshy areas mat are hydrologicaly conneced to the Rattlesnake and Twomile Creeks and
to the Niagara River (ULSACE, 1997).

Transuocalgom Consi&ratiglls

Following excavation of the material at the Ashland 2 site, it will be shipped by train and
exclusive-use trucks from the Town of Tonawanda to the Whime Mesa mill in intermodal
ontainers. After being loaded and sealed at the site, the ontaines w*l be transported by truck

to a nearby intermocal rail terminal. The containers will cm loaded on flatbed railcan; and
transporm.. cross-country to the final rail destination (expectae to be either near Grand
Juncion. Colorado: Cisco, Utah; or Gmen River, Utah), where they will! be uwasfered to trucks
for the final leg of the journey to the Whitt Mesa mlL It is expected that approximaty
60 trucks per week will be usd to transport the material from me final rail destinatio to the
mill.

Trucks used to trimsport tIe material to the mill sitewill be radidmemtically scamed upon arrival
to ensure thm kmak has not ocaurned and Oa radiation levels are within appropriate limits.
The trucrai wilt be scanned again pior to their relae firom the mir al restricted are. In
addition, the intennodat containers used to rWnsport to material wA be properly cosed,
ceaned (if necessary), surveyed, and documented befom leaving te White Mesa ste.

Although the material in queston may meet the definition of 11 e.(2) byproduct material under
the Atomic Energy Act of 1954 (AEA), tis material is not subject to NRC regulation undl it is
meceived by IUSA, an NRC licensee, for processing far its source-mate-ial cantet under t

2
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Determination of whether the feed material is "ore"

* For the tailings and wastes from the proposed processing to qualify as I le.(2) byproduct
material, the feefd material must qualify as *are." In the alternate feed guidance, ore is aefinea
as

a natural or native maser that may be mined and treated for the extraction of
any of its constituents or any other matter from whicn source material is
e -M in a licensed uranium or thorhum mill."

The proposed altemate feed material contains varying concentratons of uranium, ranging from

onadnteectacle to greater than 1.0 pe.arcem by weight, epending on the sample location. IUSA

eie'vws that recoverable amounts of uranium are present, and that, on average, the uranium
concentration for 1his material will be approximately 0.05 percent or greater by weight. IUSA is

Slproposing to extract this uranium. Therefore, t•e material meets the definition of ore, because
it is a "matter from which source material is extracted in a licensed uranium or hodrium mill."

* Deturmination of whether the feed material conains hazardous waste

Under the alternate feed guidance, proposed feed material which contains a listed hazardous"'
waste will not be approved by the NRC staff for processing at a licensed mill. Feed materials

which exhibit only a c.aracteristic of hazardous wage (i.e., ignitability, corrosivity, reactivity, or
* toxicity) would not be regulated as hazardous waste and could therefore be approved by the

staff for recycling and extraction of source material. However, this does not apply to residues
from water treatment Therefore, NRC staff acceptance of such residues as feed material
woula depend on their not containing any hazardous or charactes•tic hazardous waste.

0 Remedial investgations carried by the DOE did not fird listie hazardous wastes on the
Ashland 2 property (DOE. 1996a). In addition, it is the USACE's belief, based on process

knowledge and its own analyses, that the material contains no hazardu wastes (USACE,
1998). However, to guard against the potential far material containing such wastes being sent
to White Mesa for processing. ICF Kaiser, thi USACE contractor charged with excavating the

* material and preparing it for snipmem offsite, wiH conduct confirmatory testing of excavated
materials prior to their shipmem to ensure that rated hazardous w&s are not prmsent. Any

material that tesi ndiates contains hazandous wastes will not be included in shipments to
White Mesa. F-Mally, a commited to in its June 11, 1998, lettr. IUSA will canduct testing of
Ashland 2 material am'ving at the site on a regular basis to confirm ICF Kaimes determinations.

With respect to the p6ssibirity that industral and chemical byproducts disposed at the former
Ashland Oil industrial landfill have affecmd materials to be excavated at the Ashland 2 site.

e staff considers that ICF Kaiser's sampling program and IUSA's confirmatory analyses will
minimize mee likelihood that any impacted materials, if they exist, will be transported to and
processed at the White Mesa mill.

4
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Therefore, the NRC staff finds that the Ashland 2 material to be processed at the White Mesa
mill will not be hazardous waste or contain a listed hazardous waste. The staff has determined
also that the Ashland 2 mtenal is not a residue from water treatment. This material consists of
wastes from tie Initial processing of uranium ores and associated contaminated sails.

Thereftre, the NRC staff considers the uranium-beanring material acceptable for the extraction
of source material.

Detrmination of whether the feed materisa is being processed
primarily for its source-material consent

To show tha potential alternate feed material is being processed primarily for its source-
material content, a licensee must either (1) demonstrate that the material would be approved
for disposal in the taings impoundment under the "Final Revised Guidance an Disposal of Non-
Atomic Enery Act of 1554. Section 1 le.(2) Byproauct Material in Tailings Impoundments;: or
(2) cert. under oath or affirmation, that the material is being processed primarily for the
recovery of uranium and for no other primary purpose. Any such cert.fication must me
supported by an appropriate justification and accompanying documentation.

The licensee has provided a signed affirmation that the urankm-bearing material Is being
processed primarily for the recovery of uranium and for no other primary purpose. IUSA states
that trm uranium content of the material, in conjunction with the financial considerations
discussed below, makes processing the Ashland 2 maenal economically aactive to IUSA.

it is IUSA's intent to process the Ashland 2 material either alone or commingled with
conventionally-mined uranium ores during the same niul run. The licensee believes that this
arrangement will result in several beneffis which direcy influence the cost of proc.essing:

o The financial costs of stockpiling ore on the mill site will be reduced since ores will be
processed througn the mill at a higher rate;

IUSA will be able to respond more quickly to changing market prices for uranium and
vandadium by reducing the time between mining of the ore and producing and selling
the prad¢Lk (i.e., UA% and V20);

in processing the Ashland 2 mataeal with the conventional ores, IUSA will be better abie
to smooa out the vammirity in conventional am producon iid delivery to ine mfi, and
thus-run the mill for longer periods of time; and

IUSA will be able to retain trained mill workers for longer periods of time, resulting in a
mom efficient workfarce and a reduced fear of losing trained employees.

S
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The combination of these benefits, IUSA believes, will reduce the costs of processing the
Ashland 2 material. thus making the overall costs of running the mill economical to recover
the relatively low concent-ations of uranium and other recoveramble elements in the material

In addition, the DOE, which managed the FUSRAP sites pnor to the USACE, determined
previously that the Ashland 2 material meets the definition of 1 le.(2) byproduct material under
the AEA (DOE, 1995; 1996b). Therefore, the material could be disposed of direc~y in the White
Mesa taflings impoundmere A4s such, the mateilat meets te c*lsposu mast in the staffs
guidance, and bemause it coss, Nt can be concluded that IUSA will be processing Mte Ashland 2
material primarily for its source-matrial contein

It is important to note, however, that. although the material in question may meet the definition
of 11e.(2) byproduct matrial under the AEA, this material is not subject to NRC regulation until
it is received by IUSA. an NRC licensee, for processing for its source-material content under "te
NRC license, because the material was produced by an activity not lIeaned by NRC after
November 8, 178. Therefore, in addition, the material is not subject to NRC jurisdiction during
transport.

Cncluions eoncmina altemate feed mateial desiqftSi.-

Based an Mhe information provided by TMe licensee, the NRC staff finds that the Ashland 2
material is afternate feed material because: (1) it meets the definition of "m," (2) the material to
be processed at Me White Mesa mill will not be or contain listed hazardous wastes, and (3) it
is being processed primarily for its source-matrial content

Other €gnsiceratcens

The NRC staff alsoh as concuded that the processing of this mrateral wil not resuft in (1) a
significant change or increase in the types or amounts of effluents OWa may be release ofisite;
(2) a significant increase in indMividual or cumulative occuptional radiation exposure; (3) a
significant consuuction impact; or (4) a sigificant increase in Me potential for or consequences
from radiological ac:idents. This onclusion is based on te following information:

a. Yltawocke produced from dw processing of this material wil not cause the currefty-
approved yellawhre production limit of 4380 tons per year to be exceeded. In addition,
and a a result, radiological doses w members of the public in the viciity of Me mill wil
not be elevated above levels previously assessed and approved.

b. No moificationa to the mll rcuit design are necessary to process Me Ashland 2
material.

C. Tailings produced by the processing of this material will be disposed of an-site in an
exating Tined tailings impoundment (Call 3). The addtdon of thes tallngs (a maximum

B
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of 25,000 tons) to Cell 3 will increase the total amount of tailings in the cell by one
percent. to a total of approximately 70 percent of cell capacity; therefore, no new

impoundments are necessary. The design of the eisbng impoundment, whicm includes

a leak detec:ion system, previously has been approved by NRC, and IUSA is required

by its NRC license to conduct regular monitoring of the irnpoundment liners and of the

grounwamer around the impoundments to detect leakage if it should occur.

d. In general, the Ashland 2 material is similar in composilon to Me mili tailings currently
disposed of in the Cell 3 impoundment, because it contains metals and other
parameters which am present already in thle tailings, in addition. the amount of tailings
(a maximum of 25,000 tons) produced by processing me Ashland 2 material is nat
significant in comparison to the total amount of tailings currently in the cell
(approxmately 1.35 million tons). Finally. as stated previously. IUSA is required to

conduct regular monitoring of the impoundment leak detecdon systems and of the
groundwater in tie vicinO of Me impoun4Mlefs to aetect leakage if it should occur.

Therefore, the staff considers that any envirnmental impacts that could be associated
with the disposal of-e Ashland 2 tailings will be minimal.

e. For the following reasons, it is not expected that Utanspomraion impacts associated wit)--

the movement of the Asnland 2 matenal by train and utuck from me Town of

Tornawanda. New York to the White Mesa mill wil be significant

The material will ft shipped as 'low specific activity" material in exclusive-use

containers (i.e., no other materials wil be in the containes with the uranium-
bearing material). The containers will be appropriately labeled, placarded, and
manifstecd. and shipments will be tracked by Mte shipping company from Me
Ashland 2 site until th reach the White Mesa mill.

On average during 1996, 370 u-cks per day traveled the wrtch of Stat Road
191 between Monticello, UT and Blanding, UT (personal communication with the
State of Utah Department of Transponation). IUSA anticipateM an additianal 60

trucks per week (or approximately 8.6 trucks per day) traveling this route to thm
mill, representing an increased traffic load of only Wo percent. Srprments are

ezpecud to take place over twe course of a limited time period (three to four
monwh).

The c•ntainere and trucks invoved in traunspor e material to toe mill site will
be surveyed and decontamninated, as necessary, prior to leaving th Ashland 2
sa for Whit Mesa and again pior to leaving the mill sit for the rm •ip.

f. The potential for employee exposures from the handling and procesing of this material
is rot expected to be any more significant than that normally encountered with Me
miffing of conventional uranium ores. Milt employees involved in handling the material

7
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will be provided with personal proc'cive equipment (e.g., coverals, rulbber gloves),
including respiratory protecdon, if necessary. Airbome particulate and breathing zone
samplifn results will be used to establish heaMt anid safety guidelines to be
implemented throughout the processing operations.

REFERENCES:

U.S. Army Corps of Engireers (USACE), 1998, "Record of Deoiil for fth Ashland I (Illduding
Seaway Am 0) and Ashland 2 Sizes, Tonrwarswa. New YorK, April 1988.

USACE, 1997, Proposed Plan for the Ashland I and Ashland 2 Sites, Tonawanda, New York"
USACFJOR/21950-1029, November 1997.

U.S. Department of Energy (DOE). 1996a, "1996 BEMR: Ashland 2, available on "e Internet
at 4h<-//eagle.emweb.icx.net/bemrO6/asho.htmi=,.

DOE, 1998b. "lrboduction to Formerly Util'zed Sites REMEDIAL ACTION PROGRAM
(FUSRAP)," available on the Internet at <htp://Mww.em.doe.gCovremrg6rumap.htmll.

DOE, 1995, "Formerty Utilized Sites Remedial Action Program (FUSRAP): Building Stakeholder
Paerships to Achieve Effective Cleanup, Office of Environmental Rstoration,
DOEIEM-0233 April 1996.

RECOMMENDED LICENSE CHANGE.

Pursuant to Trie 10 of the Cod of Federal Regulations. Pat 40, Soure Material License
SUA-1358 wi1 be amended by tVe adatmon of LUcense Condition No- 10.10 as fallows:

10.10 The licensee is autiorized to receive and process source mateial from the Ashland 2
- Faeuly t.ibzed Sites Remedial Action Program (FUSRAP) site, -ocated near

Tonawanda. New York. in accrdance with Ue amendment request dated May 8,1998,
as amended by Me submittals d4ted May 27, June 3, and June 11, 1998.

(Appiable Amendmen 61

ENVIRONMENTAL IMPACT EVALUATION:

An enirnmental rpa't covering t'e informatim identified in 10 CFR 51.45 was not required
from 'te kaense. The enrwironmental Impacts associated with fe exvation of this material
and as•odated site cleanip actviUs were addressed previously by toi USACE and found to
be not signflcant (UJSAC& 1996)

a
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Because USA's receipt and processing of the material will not resut In (1) a significant change
or increse in th. types or amouns of effluents tat may be releas offsa; (2) a significant
increase in individual or cumulative occupatonal raWiaton exposure; (3) a significant
conmicdon impact; or (4) a significant increase in Me potental far or consequences from
radiological accident, an environmental review was not performed since actions meeting tMese
criteria are cateorically excluded under 10 CFR 5 1.22(c)(11).

4.°
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Octobcr 26, 1998

VIA FACSIMILE

Peter B. Bloch. Esq.
Presiding Officer
Atomic Safety and Licensing Board
Mail Stop T-3 F23
U.S. Nuclear Regulatory Commission
Washingtin, DC 20555

Re: In re International Uranium (USA) Corporation, Amendment to NRC

Source Material License SUA-1358

Dear Judge Bloch:

International Urdanium (I 'SA) Corporation ("IUSA") and the State of Utah (the
"State") {jointly, the "Parties") wish to inform you that the Parties have resolved the State's
concern regarding the possibility that the Ashland 2 materials may contain listed hazardous
wa.,tc. 1iascd on the analyses and dat reviewed to date, the State is satisfied that the
Ashland 2 material does not contain listed hazardous waste. Thus, the Stare of UWah
withdraws its objcction to IlS IA's license amendment on that issue and that oncecrn no
longer is an issue for rcsolution by the Presiding Officer. IUSA agees to provide the State
with analytical results generated to confirm the abscne orlisted hazardous wastes derived
from all future sampling of the Ashland 2 materials.



SHAW PI'TMAN
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Peter B. Bloch, Esq.
October 26, 1998
Page 2

The Parties havc agreed that the primary issue remaining to be heard by the Presiding
OfWicer is whether I USA is processing the Ashland 2 materials primarily for their source
material content. The Parties and NRC Staff are in agreement that the pre-hearing
conference, currently scheduled for October 27, 1998, is unnecessary and may be cancellcd.

Sinc;rely,

Fred Nelson
Denise Chancellor
OFFICE OF THE ATTORNEY GENERAL,
Stare of Utah
(801)366-0285

Frederick S. Phillips
Anthony J. 'hompson
SHAW, PITrMAN, POTTS &

TROWBRIDGE
Counsel to IUSA
(202) 663-9000

cc:
Mr. William Sinclair
MiNEi Young. Esq.
Mr. Earl Hoellen
David Frcydenlund, Esq.
Ms. Michelle Rebmann
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are estimated at the rate of 2 x 10-6 per person-rem. Since radiation
exposures will be significantly reduced as the earth cover is added,
the radiation-induced death estimate was taken as one-half the value
obtained without credit for shielding by the cover.

9.5 Alternative Cleanup Standards for On-site Contaminated Land

We have analyzed four alternative cleanup standards for on-site
contaminated lands. All have requirements that limit the amount of
radium contamination because the presence of radium is a reasonable
index of the health hazard, including that due to toxic chemicals as
well as other radionuclides.

Alternative Ll approaches a high-cost nondegradation alternative;
below this proposed radium limit it is usually not possible, using,
conventional survey equipment, to accurately distinguish between
contaminated land and land with high naturally-occuring levels of
radium. Alternatives L2 and L3 approximate optimized cost-benefit
standards, but L2 demands a more rigorous cleanup of the soil surface.
Alternative L4 is a least-cost alternative that allows high radiation
levels that are close to Federal Guidance recommendations for exposure
of individuals to all sources of radiation excepting natural background
and medical uses.

The four alternative standards are:

Alternative Ll. Land is cleaned up to levels not exceeding an
average 5 pCi/g of radium-226 in any 5-cm layer within 30 cm of
the surface and in any 15-cm layer below 30 cm of the surface.

Alternative L2. Land is cleaned up to levels not exceeding an
average of 5 pCi/g in the 15-cm surface layer of soil, and an
average of 15 pCi/g over any 15-cm depth for buried contaminated
materials.

Alternative L3. Land is cleaned up to levels not exceeding an
average of 15 pCi/g in any 15-cm depth of soil.

Alternative L4. Land is cleaned up to levels not exceeding an
average of 30 pCi/g in any 15-cm depth of soil.

In Table 9-4 we list the estimates of the costs and benefits of
each alternative standard for on-site contaminated land at the 26
existing mill sites. In each standard, the only remedial method for
which we estimated cost was the removal and disposal of contaminated
soil, since this is generally less costly than placing earth cover and
vegetation over contaminated areas and excluding access by fencing.
The benefits are expressed by (1) the number of acres of land that are
cleaned up and returned to productive use, and (2) the typical maximum
residual risk to individuals living in houses that might then be built
on this land.
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The number of acres requiring cleanup under each option was
estimated based on NRC's analysis of land decontamination (NRC80). By
assuming a typical depth profile of the radium contamination, it is
possible to relate the gamma radiation levels measured by the survey to
the areas of land contaminated above a specific concentration level of
radium. If the top 15-cm layer of earth is uniformly contaminated with
30 pCi/g of radium, the gamma field at the surface would be 63 percent
of the gamma flux from an infinitely thick layer, or 34
microroentgens/hr (He78). However, if the 30-pCi/g average in the top
15 cm of earth is due to a thin surface layer of nearly pure tailings
of a few hundred pCi/g, the resulting gamma radiation at the surface
would be about 54 microroentgens/hr. Since we expect windblown
contamination profiles to be somewhere in between these extremes, we
estimate that, on the average, 44 microroentgens/hr above background
(385 mrem/y) implies 30 pCi/g radium contamination in the top 15 cm of
soil (Standard 1/). Similar analyses for Alternative Standards U, L2,
and L3 result in 3, 7, and 22 microroentgens/hr, respectively (or 26,
61, and 193 mrem/y, respectively). Additional deeper contamination
would yield only slightly higher gamma values because of shielding by
the surface layer.

Using these correlations between radium contamination levels and
gamma radiation levels, the areas requiring cleanup under each standard
were estimated based on the NRC analysis. The total costs of cleanup
were then calculated assuming a cleanup cost of $15,300 (1983 dollars)
per acre for heavily contaminated land (ore storage areas) and $2600
(1983 dollars) per acre for land contaminated with windblown tailings.

The highest risk to people living in houses built upon contami-
nated land is due to the inhalation of radon decay products from radon
that seeps into the house. In the worst case, Alternatives U and L2

* •would allow thick-surface earth layers with 5 pCi/g contamination,
while Alternatives L3 and L4 would allow thick layers of contaminated
soil at 15 pCi/g and 30 pCi/g, respectively. On the average, houses
built on such 5 pCi/g earth would be expected to have indoor radon
decay product levels of about 0.02 WL. Houses with poorer-than-average
ventilation would have higher levels, while well-ventilated houses
would have lower levels. Houses built on land more heavily
contaminated than 5 pCi/g would have higher average indoor decay
product levels in proportion to the contamination. The estimated risks
due to lifetime exposure from these levels are listed in Table 9-4.
These are maximum estimates since most contaminated land away from the
immediate mill sites (where houses might be built) has only thin layers
(a few tens of centimeters) of contaminated material.

The gamma radiation levels to individuals permitted under the four
alternative standards are 80 mrem/yr for U and 12, 240 mrem/yr for L3,
and 470 mrem/yr for IA. This assumes a thick layer of contaminated
material over a large area at the maximum permitted levels of radium
concentrations. These doses would lead to increased risk of many kinds
of cancer, but this increase would be small compared to the lung cancer
risks due to radon decay products.
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Table 9-4. Costs and Benefits of Alternative Cleanup
Standards for Land
(in 1983 dollars)

Radium-226
Soil Concentra-

tion Limit
(pci/l)

Number of
Acres Re-
quiring(a)
Cleanup

Alterna-
tive

Total Cost
(millions of)

dollars)

Estimated
Residual risk (b
of Lung Cancerlb)

L1 5 8300 27.9 2 in 100

L2 5 to 15 5700 21.3 2 in 100

L3 15 3100 14.6 6 in 100

L4 30 520 7.8 10 in i00

(a)Areas of land on uranium milling sites that have radium contamina-
tion in excess of the soil concentration limit. It is assumed that
about 20 acres (the ore storage pad) at each site is heavily contami-
nated and must be excavated to 3 feet. The remaining area is
contaminated by windblown tailings and is excavated to 6 inches
(NRC80). These totals are for the 26 existing sites.

(b)The lifetime risk of lung cancer to the individual living in a
house built on land contaminated to the limits allowed by the alterna-
tive standards. This is based on the relative-risk model; use of the
absolute-risk model gives risks which are about a factor of two lower.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

Before Administrative Judges: Peter B. Bloch, Presiding Officer
Richard F. Cole, Special Assistant

IN THE MATTER OF

INTERNATIONAL URANIUM (USA) Docket No. 40-8681-MLA-4
CORPORATION ASLBP No. 98-748-03-MLA

(Source Material License Amendment)

AFFIDAVIT OF JO ANN S. TISCHLER

1. I, Jo Ann S. Tischler, am a chemical engineer who has performed process

engineering design, hazardous waste status evaluations, and waste management planning

under the regulatory frameworks of 28 states and six foreign countries.

2. I received a bachelor of science degree in chemical engineering from New

Jersey Institute of Technology in 1977. I have also completed graduate studies in chemical

engineering that include course work in nuclear engineering. I have more than 22 years of

experience in synthetic organic chemical, petrochemical and petroleum refinery operations.

I have served for 10 years as Senior Process and Environmental Engineer for BASF

Corporation Chemicals Division, during which time I was responsible for management of

waste emissions to all environmental media including solid waste disposal, surface water



discharges, air emissions, and deep well injection operations for the Polymers Division and

Colors Division. I have also served for over 12 years as hazardous waste consultant to

major organizations within the petroleum industry, including Amoco Corp., Conoco Inc.,

Total Petroleum International, Tenneco Inc., Unocal Corporation, and the Petrox National

Refining Corporation of Chile; and within the chemical industry, including Du Pont de

Nemours, Dow Chemical USA, Diamond Shamrock Inc., Petroquimica Argentina,

Imperial Chemical Industries Ltd., and Norinco Chemicals of China. I have also served as

project manager or lead engineer for radiological cleanup projects, including Rocks Flats

Plant, Colorado and the Henford Reservation, Washington.

3. I have been selected as project manager and RCRA regulatory expert for

major projects for the U.S. Department of Energy, the U.S. Department of Defense, the

U.S. Department of the Interior, and the U.S. Environmental Protection Agency (Region

VIII).

4. I have also served as an expert lecturer in hazardous waste management and

minimization technology to the State of Wyoming Department of Environmental Quality,

the State of Wyoming Department of Transportation, the Colorado School of Mines, the

Ohio Business Association, the University of Denver, and Hewlett Packard Corporation.

5. At the request of International Uranium (USA) Corporation ("IUSA"), I

have conducted a technical investigation of the Ashland 2 site, and a review of pleadings

filed in opposition to IUSA's License Amendment No. 6 to process material from this site.

As part of this investigation I have reviewed the existing administrative record for the site,

examined the published chemical composition data and data developed throughout the
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ongoing excavation project, inspected the site and adjacent properties, reviewed New York

State Department of Environmental Conservation ("NYSDEC") records and findings

regarding the site, and interviewed the U.S. Army Corps of Engineers contractor's, ICF

Kaiser Engineers' ("ICFKE"), staff regarding their observations throughout the ongoing

remedial excavation project.

6. From 1942 to 1946, portions of the Linde Plant in Tonawanda, New York

were used by Linde Corporation, under contract to the Manhattan Engineering District

("MED"), to separate uranium from imported pitchblende and domestic ore. The Ashland

2 site is one of three properties in Tonawanda, New York (Ashland 1, Ashland 2 and

Seaway Landfill) associated with disposal of wastes from uranium extraction operations.

7. The majority of Linde residues were disposed on the property now referred

to as Ashland 1 between 1944 and 1946. Ashland Oil Company received title to the

Ashland 1, Ashland 2 and refinery properties in 1960.

8. The Ashland 2 property received wastes from the following two sources:

1) In 1974, Ashland oil excavated several thousand cubic yards of
Linde residues and soils from the Ashland 1 site and transferred it to
the Ashland 2 site. The residues consisted of filter cake from
Linde's processing of I1 e.(2) byproduct materials to produce
uranium under its MED contract.

2) During the period of refinery operations, which ceased in 1982,
Ashland Oil disposed of four refinery waste streams at Ashland 2:
(a) phosphoric acid polymerization catalyst; (b) spent lime from
wastewater treatment; (c) spent clay from jet fuel treatment; and, (d)
wood, tires and trash.

9. The NYSDEC's reports state that these were the only waste streams

deposited on the Ashland 2 site and that review of property records and refinery operating

records do not indicate that any other wastes were disposed at Ashland 2.
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10. None of the four refinery waste streams listed under (2) above, and disposed

at Ashland 2, derive from RCRA listed processes, and none of the materials are RCRA

listed hazardous wastes. Hence, there is no historical evidence that any RCRA listed

wastes were disposed by Ashland refinery, or its predecessors, at the Ashland 2 site.

11. The Ashland 2 uranium material disposal area under excavation by USACE,

from which soils have been shipped to IUSA, is not within the refinery disposal area of

Ashland 2. However, contaminants from the refinery non-listed wastes could have been

spilled on, or migrated into, the uranium material disposal area. Hence, the detection of

refinery related organic chemicals and their environmental degradation products could be

expected in soils excavated from Ashland 2.

12. NYSDEC reviewed Ashland's refinery waste disposal history to identify the

sources of process wastes disposed at the Ashland 2 site. NYSDEC findings were

published in the Phase I and Phase II Site Investigation ("SI") reports in January, 1986 and

October, 1989, respectively.

13. I inspected the Ashland 2 site and adjacent properties on September 28,

1998 accompanied by representatives of ICFKE, Fluor Daniel GTI (the environmental

contractor to Ashland Oil Company) and representatives from both the Radiation Control

and Hazardous Waste Sections of the NYSDEC. In addition, it was confirmed to me by

Fluor Daniel GTI, during my inspection of the Ashland 2 site that residues from the

Ashland refinery's waste-water treatment operation were disposed of in an impoundment

or on the refinery property itself, not on the Ashland 1 or Ashland 2 sites. Therefore, I

have concluded that the Ashland 2 site does not contain any residues from waste-water

treatment.
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14. Based on its own SI, review of supplementary characterization data

generated after their SI reports, and inspection of the site, NYSDEC determined the

Ashland 2 uranium material currently being excavated not to be listed hazardous waste.

(Letter from Stephen Hammond, P.E., NYSDEC to Don Verbica, Utah DEQ, dated

October, 1998). Hence, the agency with RCRA authority over the Ashland 2 property has

determined the uranium material not to be RCRA listed hazardous waste.

15. I have reviewed all of the analytical data available to date on the Ashland 2

soils, including the RI summaries of organic and metals data, the material profile record

provided to IUSA by ICFKE, the results of pre-excavation sampling by ICFKE, the results

of ongoing post-excavation sampling by ICFKE, and the results of ongoing acceptance

sampling performed by IUSA at the White Mesa Mill. To date, I have identified no

chemical analyte in any of the reported data, which must have derived solely from a listed

source. That is, every constituent detected to date has one or more likely non-listed

industrial sources, and therefore is not a RCRA listed hazardous waste. Hence, based on

characterization available from the Ashland 2 site, there is no chemical evidence that

Ashland 2 uranium material either contains listed hazardous waste or is listed hazardous

waste.

16. Based on my review of all the information available to me, and my

observations during the site inspection on September 28, 1998, I have not found any

information indicating that the Ashland 2 uranium material shipped to the White Mesa Mill

either contains listed hazardous waste or is listed hazardous waste.
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17. The State of Utah's brief has argued that:

".. to call the Ashland 2 material 1 le.(2) byproduct by relying on the original
composition of the tailings that were disposed by MED at Ashland 1 in the 1940's
is to completely ignore the activities that occurred at the Ashland 1 and Ashland 2
properties over the past 50 years."

18. However, both NYSDEC and I reviewed the known industrial activities at

both sites during the course of our respective evaluations. The activities at Ashland 1

involved no waste disposal of any type after the MED filter cake was placed on the

property. The Ashland 2 activities consisted of disposal of four refinery waste streams

enumerated above in this affidavit, none of which are listed waste. Both the NYSDEC and

I, independently, concluded that none of the activities conducted at either the Ashland 1 or

Ashland 2 site would warrant changing the identification of the Ashland 2 materials from

1 le.(2) to any other regulatory category.

19. In addition to performing an ongoing extensive review of the

characterization data available on Ashland 2 uranium material, I have also reviewed the

Environmental Report ("ER") January 1978, Environmental Study ("ES") May 1979, and

Environmental Assessment ("EA") February 1997, forming the basis of the NRC Technical

Evaluation Report ("TER"), which is part of IUSA's License Amendment 6. The TER

evaluated the impact of receiving, processing and disposing Ashland 2 alternate feed

material on the environment. The chemical content of Ashland 2 soils is well within the

parameters assumed in the TER assessment of enviromnental impacts. In fact, the

radioactivity is significantly lower than that assumed in the assessment of worker exposure

and airborne environmental impacts due to handling of feed materials, and the organic
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content is two orders of magnitude lower than that assumed for the composition of

disposed tailings.

20. The State of Utah brief claims that: "IUC's application failed to address

the impact that receiving, processing, and disposing of the Ashland 2 material would

have on the local environment." In fact, based on the available composition data on

Ashland 2, the overall environmental impacts to any specific environmental media will

be insignificant in comparison to the NRC's baseline environmental assumptions, and

possibly lower.

21. I have also reviewed the site data on radium-226 activity. Pursuant to NRC

regulations at 10 C.F.R. § 61.1(b), 1 le.(2) byproduct material disposed of in an NRC

licensed uranium mill tailings impoundment in quantities of 10,000 kg or more, and that

contains more than 5 millicuries of radium-226 is exempt from regulation under the Low

Level Radioactive Wastes Policy Amendments Act. Per the USACE, the minimum

quantity of Ashland 2 uranium material to be processed at the White Mesa Mill and

disposed in the tailings impoundments is 25,000 tons, or approximately 2.3xl07 kg. Based

on the USDOE RI data for Ashland 2, the uranium material contains an approximate range

of 0.7 to 189 pCi/g of radium-226. A mass of 25,000 tons of this uranium material would

contain a range of approximately 16 to 4,300 millicuries of radium-226. Therefore, the

Ashland 2 uranium material is exempt from regulation under the Low Level Radioactive

Waste Policy Amendments Act.
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FURTHER AFFIANT SAYETH NOT.

I swear under penalty of perjury that the foregoing is true and correct to the best
of my knowledge.

Dated this / 3"47^- day of January 1999.

Jo Ann S. Tischler

Voluntarily signed and sworn to before me this _eday of January 1999, by the
signer, whose identity is personally known to me or was proven to me on satisfactory
evidence.

NOTARY PUBLIC

Residing at: [34S: 11415j) 1/s au ~ t) ,C
My Commission expires: .j4I_,4. 1/



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

Before Administrative Judges: Peter B. Bloch, Presiding Officer
Richard F. Cole, Special Assistant

IN THE MATTER OF

INTERNATIONAL URANIUM (USA) Docket No. 40-8681-MLA-4
CORPORATION ASLBP No. 98-748-03-MLA

(Source Material License Amendment)

AFFIDAVIT OF SAMUEL J. BILLIN, P.E.

1. I, SAMUEL J. BILLIN, am a Registered Professional Engineer in the State

of Utah, license number 95-80588, and am employed by Knight Pi(sold, LLC.

2. I received a bachelor of science degree in civil engineering from Brigham

Young University in 1991, with an emphasis in water resources and hydraulics. I received

a master of science degree from Utah State University in civil engineering in 1992, where

I studied groundwater hydrology and chemical transport. I have more than seven years of

experience assisting the mineral industry with permitting new facilities, permit amendments,

and remediation of hazardous waste sites.

3. As a project engineer for Knight Pi~sold, I directed a multi-disciplinary team

of scientists in evaluating the operation of tailings cells at International Uranium USA

Corporation's ("IUSA's"), White Mesa Mill and reviewed pleadings filed in opposition to

IUSA's Ashland 2 license amendment. The team reviews were performed by geochemists,



groundwater hydrologists, and mining geologists employed by Knight Pidsold LLC ("Knight

Pi~sold"), who are familiar with both the uranium mineral industry and permitting of mineral

facilities with both state and federal agencies. Knight Pi~sold provides environmental and

construction engineering services to the mining industry internationally and domestically and

specializes in design, construction, and operation of tailings' storage facilities.

4. We reviewed and/or cited the following documents in preparation of this

review:

Abt, S.R., 1980, Trip Report of Inspection of Embankment #3 on 4/24/80.

D'Appolonia, 1980, Letter Report on PVC Liner and Underdrain Installation dated
8/8/80.

D'Appolonia, 1981a, Engineer's Report, Second Phase Design - Cell 3 Tailing
Management System, White Mesa Uranium Project.

D'Appolonia, 1981 b, Letter Report, Leak Detection System Evaluation, White Mesa
Uranium Project.

D'Appolonia, 1982a, Construction Report, Initial Phase - Tailing Management System,
White Mesa Uranium Project.

D'Appolonia, 1982b, Monitoring Plan, Initial Phase - Tailing Management System,
White Mesa Uranium Project.

Energy Fuels Nuclear, 1983, Construction Report, Second Phase - Tailing Management
System, White Mesa Uranium Project.

Giroud, J.P. and R. Bonaparte, 1989, Leakage through Liners Constructed with
Geomembrane Liners, Parts I and II and Technical Note, Geotextiles and
Geomembranes, vol. 8, no. 1, pp 27-67, vol. 8, no. 2, pp 71-111, and vol. 8, no. 4, pp.
337-340.

Goodrich General Products Division, 1980, Laboratory Test Report of 3/6/80 on PVC
Liner Material.

Harrison, H.C., and Abt, S. R., 1980, IE Inspection Report No. 40/8681/80-01 of 6/6/80
on 4/15/80 Inspection of Dike #4 and Cell #2 Liner Placement.

Hydro-Engineering, 1991, Ground- Water Hydrology at the White Mesa Tailings Facility,
Report Prepared for UMETCO Minerals Corporation.
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Knight Piesold 1998, Evaluation of Potential for Tailings Cell Discharge -- White Mesa
Uranium Mill. Letter report to Anthony J. Thompson, Shaw Pittman Potts &
Trowbridge

McWhorter, D.B and J.D. Nelson, 1979, Unsaturated Flow Beneath Tailings
Impoundments, Journal of the Geotechnical Division, ASCE, vol. 105, no. GT1 1, pp.
1317-1334.

McWhorter, D.B. and J.D. Nelson, 1980, Seepage in the Partially Saturated Zone
Beneath Tailings Impoundments, Mining Engineering, April, pp. 432-439.

Robertson, A.M., Bamberg, S.A., and Lange, G., 1978, Current Uranium Wastes
Disposal Concepts: A Multinational Viewpoint, Symposium on Uranium Mill
Tailings Management, Fort Collins, Colorado, Colorado State University, November
20-21.

Tindall, J.A. and J.R. Kunkel, 1999, Unsaturated Zone Hydrology for Scientists and
Engineers, Upper Saddle River, NJ: Prentice Hall, Inc., 602 p.

Titan Environmental Corporation, 1994a, Hydrogeologic Evaluation of White Mesa
Uranium Mill, Report Prepared for Energy Fuels Nuclear, Inc., July, 51 p., 5 tables,
19 figures, references, Appendices A through G.

Titan Environmental Corporation, 1994b, Points of Compliance, White Mesa Uranium
Mill, Report Prepared for Energy Fuels Nuclear, Inc., September, 13 p., Letter of
Transmittal, I table, 4 figures, references, Appendices A through C.

Umetco Minerals Corporation, 1989, Letter from D.K Sparling and JS. Hamrick
regarding the proposed Detection Monitoring Program for Cell 3.

U.S. Environmental Protection Agency, (EPA), 1988, Lining of Waste Containment and
Other Impoundment Facilities, EPA/600/2-88/052, Risk Reduction Engineering
Laboratory, Cincinnati, OH.

U.S. Nuclear Regulatory Commission (NRC), 1980, Letter from G.D. Brown to Energy
Fuels Nuclear regarding inspections by Abt and Harrison.

U.S. Nuclear Regulatory Commission (NRC), 1998, Materials License, SUA-1358,
Amendment No. 8.

Vick, S.G., 1990, Planning, Design, and Analysis of Tailings Dams, Vancouver, B.C.,
Canada: Bitech Publishers, Ltd., 342 p.

5. Knight Pi6sold's reviews have resulted in several observations that are

significant in responding to pleadings concerning the amendment of IUSA~s Source Material

License. These technical evaluations are as follows:
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6. Our review of design and construction documents for tailings cells 1, 2, and

3 at the White Mesa Mill included a complete review of how the cells were constructed.

7. Knight Pi~sold reviewed all aspects of tailings cell construction including

construction of the cell foundation, preparation and placement of liner bedding materials,

liner construction, placement of the underdrain system and liner cover, and review of the

monitoring plan. This review is presented in detail in Evaluation of Potential for Tailings

Cell Discharge - White Mesa Mill (Letter Report from Knight Pi~sold to Anthony J.

Thompson, Shaw, Pittman, Potts, and Trowbridge, dated November 23, 1998).

8. The tailings cells were designed and constructed in accordance with standards

and requirements of the United States Nuclear Regulatory Commission (NRC), which

approved both the design and the construction. Quality control and assurance was provided

with oversight and inspection by Registered Professional Engineers and representatives of

the NRC. As-built records were submitted to the NRC, as required by law. In accordance

with license requirements performance of the cells has been monitored since their

construction by annual reports certified by Registered Professional Engineers and on file

with the NRC.

9. On-site inspectors, including representatives from the NRC found that the

liner was constructed in accordance with the construction specifications, and significant

effort was exerted to provide a smooth surface for bedding of the liner. Review of the

engineer's construction reports and NRC inspection reports finds no evidence that the PVC

liner was punctured during or after construction. The manner in which the tailings cells were

constructed and have been operated indicates that the liner was installed correctly and should

be expected to maintain its integrity. In fact, tailings cells with solid foundations, such as
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those at the White Mesa Uranium Mill, become less susceptible to liner damage over time

as they receive tailings lifts that cover the surface and thereby prevent accidental damage to

an exposed liner.

10. The State of Utah's understanding of the tailings facility is based on limited

information and assumes several aspects of the tailings cell construction for which

information was readily available. These assumptions regarding liner construction and

operation (Morton ¶ 10, ¶11, ¶12) result in inaccurate conclusions regarding the construction

and operation of the tailings cells.

11. Knight Pi~sold has reviewed the performance of the tailings cells in use by

the mill and conducted predictive modeling in Evaluation of Potential for Tailings Cell

Discharge - White AMIesa Uranium Mill. Since the cells were constructed in the early 1980's,

there have been no indications that the tailings cells in use by the Mill were or are

discharging tailings liquid to either the leak detection system, the perched water zone

underlying the site, or the deep Entrada/Navajo bedrock aquifer located some 1,300 feet

below the site.

12. The State's objections are based on review of the Hydrogeologic Evaluation

of White Mesa Uranium Mill (Titan, 1994a) which presents several modeling scenarios for

cells 3 and 4. At the time of the evaluation, the mill's owner was planning to use cell 3 for

wet tailings from the White Mesa Mill and cell 4 to hold dry tailings from the Monticello

tailings site. Cell 3 has been operated as intended, but cell 4 does not contain any tailings

at this time. The State's concerns regarding whether or not past modeling accurately

represents cell 4 are irrelevant because it is not in use. Modeling for cell 4 presented in the

evaluation was based on a specific proposed use that was never realized.
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13. The infiltration modeling (HELP model) referenced by Mr. Morton was

performed assuming saturated conditions. This is contrary to statements by Mr. Morton that

the modeling represented "no static water level in the piles" ¶9. This modeling also assumed

extreme leakage rates (1% and 100%) through the liner system (Titan, 1994a, App. C, p. 1-

2) at the request of EPA to model "worst-case scenarios" (Id., App. F, p. 19-20). The 1%

leakage scenario might simulate a liner in which all seams have failed allowing leakage

along their panel boundaries. The 100% leakage scenario simulates total loss of the entire

liner, a physical impossibility. This scenario models an unlined tailings cell as clearly noted

in Titan, 1994 (App. C, Table 4). These modeled cases represent scenarios ranging from

highly conservative to so extreme as to be purely hypothetical. Consequently, the modeled

infiltration analysis, including fully saturated tailings with full static head and extreme

leakage conditions, represents a virtually impossible extreme seepage rate, not a "predicted...

annual...rate" as stated by Morton ¶8.

14. Mr. Morton asserts that the EPA has determined that leaks from waste

impoundments constructed during this era were caused by poor construction, in general ¶12.

Impoundment facilities are designed and constructed to hold and prevent the release of

liquids. It is reasonable to assume that impoundments that leak are the result of some factor

different than the design, such as poor construction as cited by Mr. Morton. However, NRC

documentation indicates that the cells in question were constructed with a high level of

Quality Assurance/Quality Control. Eighteen years of operation and monitoring have given

no indication that the tailings cells in use at the mill were or are discharging tailings liquid

to the leak detection systems or the underlying formations. The tailings cells were

constructed with state-of-the-art technology (Robertson et al., 1978) that continues to provide
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adequate protection of groundwater resources. Many years of intensive monitoring of the

tailings cells have developed a proven record of performance that attests to the quality of

their construction and their continuing protectiveness. This 18 year record of no impacts to

groundwater quality allows a better forecast of future cell performance than if a new,

unproven cell were to be constructed today.

15. Estimations of potential discharge from tailings cells presented in the

hydrogeologic evaluation report (Titan, 1994) were based on worst-case scenarios intended

to evaluate the cumulative impact of catastrophic failures of the tailings cell liners. These

calculations were never intended to represent the normal operation of the White Mesa

tailings cells. Actual operating conditions have been significantly different as evidenced by

years of extensive monitoring including annual certifications by Registered Professional

Engineers.

16. Knight Pi6sold modeled the potential seepage of water through the cell 3

synthetic liner under historical operating conditions (Letter Report to Anthony J. Thompson,

November 23, 1998). The historical operating conditions were based on water levels

measured approximately weekly by IUC for the 190-month period from January 1983

through October 1998.

17. The Knight Pi6sold modeling presents a realistic picture of what is likely

occurring at the facility by including potential flux through the intact PVC liner via vapor

diffusion, potential manufacturing defects such as pinholes, and possible installation defects.

The numbers of pinholes and installation defects per acre of synthetic liner were based on

commonly accepted manufacturer's recommendations and literature values.

18. The Knight Pi6sold modeling presents potential flux through the liner as
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driven by a fluctuating water surface in the cell. This record of water surface levels includes

the historical buildup of water in cell 3 from its beginning use in January 1983 until an

assumed closure date of October 2001 when cell 3 would be capped and reclaimed. From

that time into the future the hydraulic heads in the capped cell 3 would decline in response

to the flux rates, slowly decreasing into the future.

19. Knight Pi6sold's modeling indicates that low quantities of liquid could

permeate the PVC liner system and potentially infiltrate the underlying Dakota Sandstone

and Burro Canyon bedrock formations. Figure 4 of the Letter Report from Knight Pi6sold

shows a schematic presentation of these hydrogeologic units. These quantities would be

considered de minimis and inherent for PVC liners according to guidance documents

provided by the United States Environmental Protection Agency (EPA).

20. Based on the Knight Pi6sold modeling of cell 3 and extrapolation to the other

tailings cells in use at the site, this de minimis flux through the liner would require more than

1,300 years to reach the perched water zone. Even then, impacts to water quality would be

unlikely due to closure of the facility, regional changes in groundwater hydrology,

microfiltration by the low permeability liner, and attenuating processes occurring in slowly

moving groundwater.

21. The Knight Pi~sold evaluation of tailings cell performance indicates that there

is no probable cause to believe that tailings solution could impact the water quality of the

perched water zone beneath the facility or affect usable waters of the State.

22. All waste impoundments have the potential to discharge the liquids they are

intended to hold. However, thorough evaluation of available records and predictive

modeling of potential scenarios indicates that the tailings cells have little likelihood of
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impacting the perched water zone below the mill. As impact to the perched zone 110 feet

below the site is highly unlikely, the likelihood of impact to the deep bedrock aquifer, some

1,300 feet below the site, is even more remote.

23. The existing leak detection system does not have a secondary liner beneath

the primary liner to accumulate and divert leakage to the leak collection pipe. A large leak

should still be detectable, however, because construction documents indicate that the native

sandstone (not compacted soil as suggested by Morten at ¶ 11) below the liner was ripped

to a sand consistency and recompacted to form the bedding layer for the PVC liner.

Construction specifications approved by the NRC required that the liner bedding material

have a hydraulic conductivity 1,000 times greater than the underlying formation. All areas

of bedding have at least 6 inches of prepared material below the liner, creating a permeable

hydraulic connection between the leakage collection pipes and all areas below the liner.

While no synthetic bottom liner exists, this difference in hydraulic conductivity serves the

same purpose as a liner would of forcing horizontal flow to the collection pipe where it

would be observed during daily inspections.

24. While small discharges may not be detected by the leak detection system,

modeling by Knight Pi~sold shows that such discharges would have little potential to impact

the water quality of the perched water zone, let alone the deep bedrock aquifer. Large scale

leakage resulting in significant loss of tailings fluids would be observed in the leak detection

system and most certainly be discovered by a reduction in recycled tailings water returned

to the plant and by existing water quality monitoring in the underlying perched zone.

25. The existing groundwater monitoring program in use by the Mill is adequate

to detect and allow the Mill to respond to potential impacts to groundwater quality. A
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detailed evaluation of the monitoring program was performed in Points of Compliance,

White Mesa Mill (Titan, 1994b), on file with the NRC. This report was conducted to re-

evaluate historical groundwater quality data and confirm that the monitoring program

provided a timely detection of potential leakage from the tailings disposal cells and to assure

protection of the underlying Entrada/Navajo Aquifer. The present groundwater monitoring

program employs EPA-approved statistical methods to determine whether the perched

groundwater zone has been impacted by tailings solution.

26. Potential flux from the tailings cells could enter the unsaturated Burro

Canyon/Dakota Formation and percolate downward over very long periods of time.

Generally, such water would be intercepted by the low conductivity Brushy Basin Member

and flow horizontally where it could potentially discharge as springs and seeps along the

canyon walls of the mesa. Due to topography (i.e., adjacent canyons), this perched zone

water is discontinuous at all locations downgradient from the facility and is not connected

to downgradient groundwater users.

27. Dissolved metals in tailings water are unlikely to be transported through the

110-ft vadose zone due to significant attenuation from a number of processes documented

to exist when moisture moves at a very slow rate through a very low permeability media.

These processes include a combination of microfiltration through the PVC liner, adsorption

to soil particles, cation exchange, horizontal and vertical dispersion due to heterogeneities

of rock, and oxidation-reduction processes.

28. The filing by the State of Utah asserts that six private groundwater wells

completed in the perched water zone have been "discovered", with four of these wells being

upgradient and two being downgradient of the facility, thereby resulting in the perched zone
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being a "usable" aquifer.

29. A thorough search of water rights in the area of the mill was previously

conducted in both the Final Environmental Statement (U.S. NRC, May 1979 with a five mile

radius) and the Hydrogeologic Evaluation of White Mesa Mill (Titan Environmental, July

1994a with a five mile radius). All wells identified in the water rights search by the State of

Utah have been previously listed in these well searches, or are known to IUC. By far, the

greatest density of these wells are located to the north and northeast, upgradient from the

Mill.

30. The two water rights listed as downgradient by the State of Utah are those of

Alma U. Jones and Lorenzo Hawkins. The Hawkins water right applies to a shallow well

that has long been abandoned. This well was typical of most shallow wells in the area in that

it was dry at the time of drilling and never produced sufficient water for stock watering. The

Jones water right refers to a shallow well located within the Mill's property boundary and

southeast of the tailings cell. This well produced only low intermittent flows of water before

being capped and abandoned many years ago. This abandoned well is not downgradient from

the facility, but cross-gradient (Hydro-Engineering, 1991) where it cannot be impacted by

potential discharge from the tailings cells.

31. The fact that a water right has been claimed does not indicate that the right

has ever been or was capable of being exercised. Typically, water right filings are for a

quantity of water which is desired by the water right filer and often have no real meaning in

light of the limited groundwater resources available. The downgradient filings of Jones and

Hawkins are for 0.0150 and 0.0074 cfs (6.7 and 3.3 gpm), respectively. Given the past

history of these wells being dry, it is unlikely that they are a viable resource or that they
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could dependably yield the water quantities given in the water rights filings.

32. The saturated thickness of the perched water zone varies from 20 to 30 feet

beneath the site to less than 5 feet immediately south of the site. Some areas of this zone are

known to outcrop along the adjacent canyons where small quantities of water discharge as

seeps and springs. Saturated conditions may not exist further south of the site resulting in

no potential for beneficial use of this water.

33. Conservative estimates of groundwater flux through the perched zone

demonstrate that very little water is available for extraction and that extraction downgradient

of the facility cannot provide sustainable groundwater at the flow rates requested in the water

rights. Using hydrogeologic data from Hydrogeologic Evaluation of White Mesa Uranium

Mill (Titan, 1994a), estimated groundwater flux through the perched zone may approach 0.1

gpm for the entire width of the mesa. This quantity is significantly lower than either of the

two referenced water rights while being far greater than the quantity of groundwater that

could be extracted from any single well. It is my professional opinion that the perched water

zone downgradient of the site is incapable of yielding water sufficient to sustain any

reasonable stock watering, domestic, or irrigation uses.

34. Perched zone water quality may fall into UAC Class III - Limited Use

classification. Natural water quality of the perched water beneath the site is not acceptable

for irrigation or domestic use.
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FURTHER AFFIANT SAYETH NOT.

I swear under penalty of perjury that the foregoing is true and correct to the best of my

knowledge.

DATED this __ day of January, 1999.

Samuel J. Billin, P.E.

Voluntarily signed and sworn to before me this __ day of January 1999, by the signer,

whose identity is personally known to me or was proven to me on satisfactory evidence.

NOTARY PUBLIC

Residing at:

My Commission expires:

Document #: 702484 v.l
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FURTHER AFFIANT SAYETH NOT.

I swear under penalty of perjury that the foregoing is true and correct to the best of my

knowledge.

DATED this 13ýý_ay of January 1999.

Voluntarily signed and sworn to before me this i•tXday of January 1999, by the signer,

whose identity is personally known to me or was proven to me on satisfactory evidence.

NOTARY PUBLIC

Residing at: 134•< O16+ - , )

My Commission expires: If) ! 0 L



Knight Piesold LLC
CONSULTING ENGINEERS AND ENVIRONMENTAL SCIENTISTS

1050 Seventeenth Street. Suite 500
Denver, Colorado 80265-0500

Telephone (303) 629-8788
Telefax (303) 629-8789November 23, 1998
YOUR REFERENCE

OUR REFERENCE
1626C

EVAkLUAT3

Anthony J. Thompson
Shaw, Pittman, Potts, & Trowbridge
2300 N Street, N.W.
Washington, D.C. 20037-128

Re: Evaluation of Potential for Tailings Cell Discharge - White Mesa Mill

Dear Mr. Thompson:

In response to your request, we have conducted an evaluation of tailings cell performance at the
White Mesa NMill of your client, International Uranium (USA) Corporation (IUC). This independent
review was commissioned to analyze the potential for discharge of tailings water from this facility.
Our evaluation has included the following:

1.
2.
3.
4.

Review of tailings cell construction,
Review of liner leakage monitoring,
Modeling of hypothetical discharge of tailings water from Cell 3, and
Extrapolation of Cell 3 modeling to Cells 1 and 2.

This evaluation indicates that no discharge of tailings water to the underlying perched water zone in
the Burro Canyon Sandstone is likely to occur during the operational life of the cell. Reclamation
of tailings would eliminate the potential for future discharge. Should the cells be reclaimed with
retained water, our modeling indicates that discharge to the perched water zone is not possible for
approximately 1,300 years after closure. Even then, discharge of chemical constituents is not likely
due to microfiltration by the low permeability liner and attenuation in the vadose zone.

We hope that this review proves beneficial in evaluating your client's standing with regard to the
potential for discharge of tailings water. Please call if we can be of further assistance.

Sincerely,

Roman S. Popielak, P.

AMERICAN CONSULTING
• ENGINEERS COUNCIL

Knight Piesold
GROUP
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Shaw, Pittman, Potts, & Trowbridge

Tailings Cell Construction

Facility Summary
The White Mesa Mill has constructed four below-grade tailing disposal cells. These cells are
summarized by the following:

I1. Cell 1 is constructed with a 30-mil PVC liner covered with earthen material. This cell was
completed in 1981 and is used for the evaporation and storage of process solution.

2. Cell 2 is constructed with a 30-mil PVC liner covered with earthen material. This cell was
completed in 1980 and is used for the storage of barren tailing sands. This cell has received
an interim cover and presently receives no liquid effluent from the mill.

3. Cell 3 is constructed with a 30-mil PVC liner covered with earthen material. This cell was
completed in 1982 and is used for the storage of barren tailing sands and associated solution.

4. Cell 4 is constructed with a 40-mil HDPE liner. This cell was constructed in 1990 and
presently receives no tailings from the mill. Tailing solution was initially stored in this cell
but was later removed. A detailed analysis of liner performance will be conducted prior to
any process use of this cell.

Foundation Conditions and Excavation
The cells have similar foundation conditions, namely, variable thickness of cohesive clay (ML to CL)
overlying sandstone and claystone bedrock. Cells were excavated into the bedrock, but cell dikes
incorporated in-situ soils unless they were found to be calcareous. Some calcareous soils in the
vicinity of Cells 1 and 2 were excavated for this reason and replaced with non-calcareous soil. The
soil excavated to form the cell bases was generally used in dike construction.

In general, bedrock was excavated by ripping and dozing to design grade, although some hard zones
were encountered in all cells. The rock was excavated to a final surface that slopes toward the
midpoint of the downslope (south) dike in each cell. After the last bedrock lift was excavated, large
rock fragments and claystone were removed from the underlying surface; other fragments down to
coarse sand were left in place for construction of the liner bedding layer.

Dike Construction
Dikes were constructed of cohesive (ML, CL) soils. D'Appolonia (1982a) reports that the soil was
placed and compacted in lifts to at least 90% Modified Proctor dry density, or at least 115 pcf.
Cohesive soils compacted to this dry density have substantial strength, low permeability, and
essentially no liquefaction or settlement potential. Test results in D'Appolonia (1982a) show 1.9%
maximum volume change in consolidation tests with acid pore liquid, demonstrating that these soils
are not susceptible to weakening and collapse in the event of liner leakage. Harrison and Abt (1980)
state that QC field density testing was performed frequently, averaging once per 1,000 cubic yards
(cy). This frequency exceeds NRC requirements as stated in the construction specifications. Fill that
failed testing was reworked and retested until it passed. This observation is confirmed by
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D'Appolonia (1982a, Appendix B) for dikes for cells 1, 2, and 3. All inspections by Abt
( 1980)reported no deficiencies in construction or QC practices or results. The records provide high
confidence that these dikes were well constructed and should remain intact under any failure or
leakage scenario likely to be encountered at the White Mesa Mill site.

Base Preparation and Bedding
The cell bottoms were prepared for liner installation by crushing, then compacting, the last lift of
ripped rock, less claystone and large sandstone blocks. The final excavated rock surface, on both
the cell bottom and the slopes excavated in rock, was picked free of loose +6-inch rock fragments
so that no rock protruded more than four inches above the general level of excavation. The small
broken rock was ripped, then crushed to a consistency of sand using compactors. This material was. placed on top of the remaining rock and rolled by a smooth-drum compactor until the surface was
free of fragments protruding above the rolled surface, as documented by visual inspections by all
parties (D'Appolonia, Energy Fuels Nuclear, and Goodrich or Watersaver) and photographs recorded
in D'Appolonia (1982a) and Energy Fuels Nuclear (1983). The finished bedding, which covers rock
surfaces on both the cell bottoms and side slopes, has a maximum size of 1.0 inch, less than 20 %
clay, and gradations (D'Appolonia, 1982a; Fig. 13) consistent with a well graded medium to coarse
sand. The bedding material conforms to the specifications for this material in the design
(D'Appolonia, 198 1). Cell 4, constructed of HPDE in 1990, was furnished with a 1-foot layer of clay
underlying the HDPE.

Underdrain System
The underdrain system consists of a 12-inch sand drain on the inslope of the south dike of each cell,
with a 3-inch diameter slotted PVC pipe buried in the downslope end of the sand drain connected
to a Driscopipe riser that connects to the top of the inslope. During construction some modifications
were made in the pipe connections to facilitate construction. The underdrain system was designed
to intercept and bleed off any moisture that might penetrate the liner on the downstream (south) dike
of each cell.

Although this system was originally intended to ensure that the dikes would not become saturated
with acidic solution that would compromise their structural integrity, the underdrain is also
hydraulically connected to the liner bedding, which is in direct contact with (directly underlies) the
12-inch thick sand drain of the underdrain system along the south inslope of each cell. Therefore,
there is also direct hydraulic connection between the liner bedding layer and the 3-inch PVC pipe
in the underdrain system, making the underdrain system also a leak detection system for the entire
liner. A more extensive underdrain was incorporated into Cell 4 construction. However, Cell 4 is
not in use and will not be modeled in this review.

Liner
The liner for cells 1, 2 and 3 is 30 mil PVC supplied and installed by B.F. Goodrich for cells 1 and
2 and Watersaver Company for cell 3. D'Appolonia (1982a) and Energy Fuels Nuclear (1983) have
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documented that liner materials supplied by these companies met or exceeded specifications. These
reports also contain descriptions of ground preparation and daily inspections of the bedding surfaces
prior to installation, pointing out that the liner installation contractor had to be satisfied with the
surface before liner was installed.

D'Appolonia (1 982a, Appendices C and D) and Energy Fuels Nuclear (1983, Appendices B and C)
document the seaming procedures used to join liner panels as well as the results of field and
laboratory tests performed on the liner seams. Additional documentation on liner installation and
test results is contained in Harrison and Abt (1980), Goodrich General Products Division (1980), and
D'Appolonia, (1980). The records contained in these documents demonstrate that QC protocols for
assurance of liner material quality and installation were followed rigorously. This record establishesO the basis for high confidence that the liner was installed correctly and would, therefore, be expected
to function as designed.

Liner Cover and Slimes Pool Drain System
The liner was covered with 12 to 18 inches of qualifying (non-calcareous) soil in which a slimes pool
drain system was installed in cells 2 and 3. The original design called for the liner cover to consist
of coarse tailings; however, insufficient volume of coarse tailing was available early enough to
construct the liner cover entirely of this material, so other qualifying soil was used in liner cover
locations where no slimes pool drain pipes were installed. A graded sand was used to fill over and
around the slimes pool drain pipes in Cell 2. Coarse tailings were used as pipe bedding material for
all other cells. This drain system, intended to facilitate dewatering of fine tailings (slimes), consisted
of a rectangular grid of slotted PVC pipe wrapped in Mirafi 140 filter cloth and connected to a
Driscopipe riser at the middle of the south dike of each tailing cell, the low point in the cell bottom.
The design is documented in D'Appolonia (198 1). The actual grid pattern of pipes installed in Cell
3 (Energy Fuels Nuclear, 1983, Figure 4) differed from the design (D'Appolonia, 1981, Sheet 3) to
better ensure gravity flow to the riser location.

Monitoring Plan
The monitoring plan (D'Appolonia, 1982b) covers inspection of operations, training of personnel,
supervision, lines of communication and responsibility, and documentation relating to design,
construction and operations of the tailings cells. It was prepared in recognition of the fact that
diligence should not end at the end of construction but continue during operations. It calls for
inspections to be performed at regular intervals, ranging from daily to yearly.

Daily Inspections are to be made of each active tailing disposal area, the slurry pipeline (including
slurry flow and line pressure) and slurry discharge location, the evaporation pond (Cell 1), and the
sump and drain systems. Three levels of response are defined, classified according to the urgency
of the required response.

Weekly inspections include pond surface elevations, flow in sump and drain lines, and liquid levels
in underdrain risers.
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Monthly inspections are conducted of the surface water diversion and retention structures, and the
pipeline is surveyed for wear (erosion of wall thickness) using ultrasonic methods.

Quarterly inspections are made of emergency spillways and post-construction changes outside the
disposal area. A review of operating and maintenance procedures is also conducted.

Yearly inspections include surveys of the dike crests and slopes, technical evaluation of inspection
reports, and a summary of inspection observations.

This monitoring plan provides regular, timely examination of the key indicators of cell and liner
function assuring that leaks substantial enough to saturate the bedding layer will be detected under

h this program during the daily or weekly inspections.
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Leak Detection System Monitoring

History
The uranium tailings cells (numbers 1, 2 and 3) were built in the early 1980's. Since the inception
of their operation, there has been no indication that cells were or are discharging tailings liquid to
the leak detection system or underlying aquifer. Also site records indicate that operators of the
White Mesa Mill have followed inspection protocols requiring inspections of all tailings cell leak
detection risers. Data reviewed by Knight Pi6sold indicate that there has been no detection of water
in either of the LDS sumps from Cells 1 or 3. However, water was encountered during the
construction of the Cell 2 LDS sump. Additional water was later detected in a previously dry WellP 7-2, in June of 1980. This well was located between the Cell 2 Dike and the Cell 3 Safety Dike in
an area which would later become the floor of Cell 3.

An October 1980 monthly report indicated that the water quality of Well 7-2 was similar to that of
the Fly Ash Pond. In December 1981 water was detected in the Cell 2 LDS sump. After laboratory
analysis this water was once again determined to be unrelated to tailings liquids. Subsequent
analyses throughout the 1980s continued to corroborate that the LDS for Cell 2 was intercepting
ponded waters in the Fly Ash Pond. Therefore, although some waters are being collected by the Cell
2 LDS, several years of analyses and evaluations support the conclusion that no tailings cell leakage
has been detected in any of the LDS sumps for Cells 1, 2, or 3.

In August 1989, Umetco proposed a Detection Monitoring Program which was incorporated into the
pre-1997 license conditions. These conditions originated from the desire to detect any statisticallyP significant trends which would indicate that tailings liquids are present in the Cell 2 LDS sump.
Although this procedure is applicable to all cells, at no time has water been detected in the LDS
sump of either Cell I or 3. This program is summarized as the following:

I. Leak Detection Systems are to be checked weekly for presence of liquids. Any liquids found
are to be removed.

2. Determination of "significant leakage" will trigger increased sampling frequency from
selected compliance monitoring wells. Significant leakage was defined as flow greater than
one gallon per minute. Should flows exceed one gallon per minute, an automatic pumping
system would be installed.

3. Leakage would be analyzed and evaluated for statistically significant trends. Should this
evaluation indicate that water removed from the LDS was originating from the lined facility,
Umetco would characterize the extent and degree of contamination and report to the NRC.
However, should water removed from the LDS originate from other sources (i.e., Mill Area
Sedimentation Pond) no additional work would be required.
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Present Condition
The 1997 license renewal modified the detection monitoring program to evaluate the chemical
characteristics of any water found in the LDS, thus focusing the program on chemical analytes.
International Uranium Corporation requested (January 9 and February 26, 1998) that the program
be restored to the pre-1997 permit conditions which included an evaluation of flow rate as well as
analytes. Such a program is more likely to detect leakage through a damaged liner than consideration
of chemical analysis alone. The NRC concurred (1998) and issued an amended materials license
in 1998 restoring the intent of the pre-1997 conditions. Although the amended materials license
varies slightly from conditions proposed by Umetco in 1989, these variations are minor and do not
change the overall monitoring program as outlined in the previous section.
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Modeling of Potential Volumetric Flux

Purpose
This section assesses the hypothetical volumetric flux from tailings Cell 3 at White Mesa Mill.
Modeling of Cell 3 was determined to be the most conservative case to model as its saturated depth
and area are much greater than those of Cells 1 or 2, hence, the liner in the Cell 3 is under greater
stress than in the remaining cells. This modeling assesses the quantity of potential volumetric flux
through the liner of Cell 3 as well as the effect such flux might cause upon underlying strata. Results
of these analyses for Cell 3 were extrapolated to Cells 1 and 2.

I Background and Scope
Tailings Cell 3 was constructed in 1982 in accordance with the standards and requirements of the
U.S. Nuclear Regulatory Commission (NRC), which approved both the design and construction. As-
built records of the Cell 3 facility indicate that it is lined with 30-mil-thick polyvinyl chloride (PVC)
plastic underlain by a 6-inch (in) compacted soil layer, except along the south embankment where
the PVC liner is underlain by a 12-in layer of sand drain material containing a 3-in diameter
perforated plastic pipe. A generalized schematic of Cell 3 is shown on Figure 1. Monitoring of the
drain material since construction of Cell 3 has indicated no detectable water in this embankment
underdrain system. Cell 3 will be used for an additional two to three years and then will be
reclaimed.

In the absence of any evidence of leakage occurring from Cell 3, hypothetical modeling to evaluate
potential environmental effects if the leakage were to occur from this cell was performed. This
section presents results of the following:

1. modeling of volumetric flux through the PVC liner of Cell 3 based on historical measured
water levels in the cell provided by IUC;

2. modeling of water retention within the unsaturated zone between Cell 3 and a perched water
zone approximately 110 feet beneath the cell; and

3. modeling of the rate of water movement in the unsaturated zone beneath Cell 3 and the time
it would take for water to reach the perched water table under assumed future operating and
closure conditions in Cell 3.

Volumetric Flux through Cell 3 PVC Liner Under Historical Operation
Unlike water flow through a porous soil, water transmission through a PVC liner can only occur
because of vapor diffusion and density discontinuities (EPA 1988). The discontinuities may be
present as pinholes and installation defects. Vapor diffusion involves the transmission of water
vapor through the liner on a molecular scale and is controlled by the permeability of the liner, its
thickness, and the pressure head on the fluid. Pinholes and installation defects could serve as
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passageways for liquids. The combined flow through the discontinuities and vapor diffusion is
henceforth termed volumetric flux.

The passage of water through a liner also is dependent upon the thickness and hydraulic conductivity
of the materials immediately above and below the liner. Giroud and Bonaparte (1989) provide
procedures for calculating flux rates through liners, taking into account the characteristics of the
materials above and below the liner, potential installation defects, as well as the available hydraulic
head on the liner. The total volumetric flux across the liner calculated in this review includes
potential flux from vapor diffusion across the intact liner, flux through pinholes, and flux through
the installation defects. Giroud and Bonaparte (1989) indicate that typical geomembrane liners have
about 0.5 to 1.0 pinholes per acre from manufacturing defects. Additionally, good to excellent liner
installation results in less than I defect per acre. To be conservative, the flux rate analyses in this
review assume I pinhole and 2 defects per acre. Review of model results indicates that pinhole and
defect flux rates are a minor factor in the calculation of total volumetric flux through the liner.

Volumetric flux through the Cell 3 liner was calculated in three parts due to the geometry and the
underlying compacted soil/drainage layers; 1) flux through the south dike liner, 2) flux through the
three remaining dike liners, and 3) flux through the cell bottom liner. The flux rates for these three
were multiplied by their respective liner areas to give a total volumetric flux through the Cell 3 liner.
The Cell 3 PVC liner equivalent hydraulic conductivity was taken from liner data published by the
U.S. Environmental Protection Agency (EPA, 1988).

The total flux rate and the associated volumetric flux, based upon effective liner areas, were used
to calculate the volume of water which would enter and be retained by the underlying unsaturated
zone, as well as the time for the unsaturated zone to reach a water content which would begin to
initiate unsaturated flow downward toward the perched water table. Figure 2 presents a time series
of the historic Cell 3 water-surface elevations and also shows the calculated volumetric flux rates
through the liner for those water-surface elevations.

Average Cell 3 water-surface elevation during the 190-month periods of record was 5,595.57 ft
above mean sea level (famsl), with a minimum and maximum elevation, respectively of 5,580.23
and 5,605.41 famsl. These water surface elevations were used to calculated the hydraulic heads
acting on the liner.

Based upon the calculated flux rates shown on Figure 2 and the liner areas over which they apply,
the total volumetric flux across the Cell 3 liner is estimated to have averaged 50 ft3/d over the 190-
months. Figure 3 shows the cumulative volumetric flux of water that could have passed across the
Cell 3 liner since January 1983. This volume is approximately 290,000 ft3. Of this volume,
approximately 79 percent is from vapor diffusion across intact liner surfaces, less than 1 percent is
from hypothetical pinholes, and approximately 20 percent is from potential installation defects.
Clearly, a majority of the seepage across the Cell 3 liner is from vapor diffusion across the intact
liner surfaces.

GA\I 600s\ I 626c\wp\EVALUAT3.wpd



Kniuht Piiesold

9
Anthony J. Thompson November 23. 1998
Shaw, Pittman, Potts, & Trowbridge

This hypothetical flux is very low and equates to less than 5 gallons per acre of liner per day (gpad).
Acknowledging that vapor diffusion through PVC liners occurs, the Environmental Protection
Agency (EPA) recommends that liner seepage be limited to de minimis quantities. This term refers
to the insignificant quantity of water vapor that may permeate a PVC liner. Although this rate is
calculated for site-specific conditions, EPA has proposed that 5 to 20 gpad is representative of a liner
installed with a high level of quality assurance (EPA, 1988). Our estimated flux rate, including
potential installation defects, is less than 5 gpad and is indicative of a well-constructed, functional
PVC liner.

Water Retention in the Unsaturated Zone Beneath Cell 3 Under Historicalr Operation
In unsaturated materials the pores are only partially filled with water, with the remaining pore space
usually occupied by air. Additionally, unsaturated flow can occur only if enough of the pore volume
has water in excess of moisture retained in storage by the forces of attraction. This threshold
volumetric water content is called "specific retention" and is the water content at which essentially
no water moves downward under gravity flow.

In the Dakota Sandstone and Burro Canyon formations underlying Cell 3, the rocks are unsaturated
for a depth of 110 ft, until a perched water-bearing zone in the Burro Canyon Formation is
encountered. Data published by Titan Environmental (1994) indicate that within this 10-ft
unsaturated zone the average water content of the rocks is less than the moisture retention. This
means that some volume of water can be stored in the unsaturated zone before initiation of
unsaturated flow by gravity. This ability to permanently store additional water and the configurationS of the strata underlying Cell 3 are shown on Figure 4.

The documented volumetric water content of the 110-ft unsaturated zone in the Dakota and Burro
Canyon formations is 3.4 percent. Because the specific retention for this same thickness is 5.5
percent, 2.1 percent by volume is available for water storage prior to downward unsaturated water
movement (Titan Environmental, 1994). Applying this potential storage volume to the footprint of
Cell 3 (an area of 3,375,913 ft2", approximately 77.5 acres) results in a residual storage volume of
about 7.8 million cubic feet for the 110-ft thick unsaturated zone.

Assuming that 2.1 percent residual water storage volume was available in January 1983, and the
seepage from Cell 3 between January 1983 and present was approximately 290,000 ft3, indicates that
approximately 4 percent of the residual pore volume in the unsaturated zone could have been filled
since Cell 3 began operation in January 1983. This means that an additional 7.5 million cubic feet
of water would have to discharge from Cell 3 just to bring the average water content of the
underlying Dakota and Burro Canyon formations to moisture levels adequate to initiate unsaturated

downward flow.

Cell 3 will be used for an additional 2 to 3 years, at which time it will be capped and reclaimed. We
have estimated the volumetric flux for the remaining years of operation by conservatively assuming
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that the water-surface elevation in Cell 3 would be at a constant maximum level of 5,603 famsl. At
this elevation the volumetric flux rate from the entire Cell 3 would be approximately 80 ft3/d or 0.4
gallons per minute (gpm). After that time, Cell 3 would be capped and reclaimed. Hence, volumetric
flux of tailings water from Cell 3 would have resulted in no discharge of tailings solution to the
underlying perched water zone during its operation life.

The time to bring the Dakota and Burro Canyon sandstones to a volumetric moisture content of 5.5
percent would occur far into the future after Cell 3 closure and reclamation if drainable liquids
remained in the cell. Model results indicate that an additional 7.5 million ft3 of residual storage
would still be available to store future fluxes across the Cell 3 liner after closure and reclamation.
Conservatively assuming that water remains in the cell and an effective cell cap eliminates the addition
of water to the cell, the amount of liquids available for seepage would be limited to that which was
in the Cell 3 tailings at the time of closure. We estimate that the tailings within the cell have a specific
retention of 75% (Hoffman and Cellan, 1998 and Vick, 1990). Using this relationship we have
modeled a decreasing saturated level within the tails after capping. Projections of future water
surface levels and liner flux rates are shown on Figures 5 and 6. These data indicate that the residual
storage in the underlying Dakota and Burro Canyon formation would be filled to a volumetric
moisture content of 5.5 percent in approximately 400 years after Cell 3 closure and reclamation.
After that time, additional volumetric flux from Cell 3 could begin to move downward toward the
perched water table at a very slow rate determined by the unsaturated hydraulic conductivity of the
underlying formation. At the inception of unsaturated flow, volumetric flux from the cell would be
34 ft3/d (Figure 6), and would require approximately 900 additional years to reach the perched water
table 110 ft beneath Cell 3. In summary, a total of 1,300 years would be needed for volumetric flux
from Cell 3 to reach the perched water table after closure of the cell.

Water-Quality Implications of Liner Seepage
A majority of the potential flux from the cell would result from vapor diffusion through the intact
liner. PVC liners do not appear to be permeable by ions with the possible exception of hydrogen
(EPA 1988). Because of this, a majority of the seepage would have a water chemistry much lower
in dissolved solids (virtually absent) than the water seeping through the liner via pinholes and
installation defects.

Transmission of water through soil or rock does not necessarily include the transmission of potential
pollutants contained within the fluid. Several physical and chemical processes result in the attenuation
of many chemical constituents. These processes include mechanical dispersion, adsorption to soil
particles, cation exchange, and oxidation-reduction reactions. As a result of these processes, not only
would it take approximately 1,300 years for volumetric flux to potentially reach the perched water
zone, but such volumetric flux could be expected to be relatively free of most contaminants.

Extrapolation of Cell 3 Modeling to Cells 1 and 2
Modeling of Cell 3 was determined to be the most conservative case to model as its saturated depth
and area are much greater that those of Cells 1 or 2. All three cells were lined with the same
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materials in the same fashion. Our review of construction reports indicates that all cells were
constructed to the same general level of quality control - excellent. As flux through the liner is
directly proportional to the head above the liner, estimated flux rates from Cells I and 2 will be
consistently lower than for Cell 3. Therefore, modeling of Cell 3 results in the most conservative
estimates of potential impacts to the perched water zone.
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Summary of Conclusions

From the above review of cell construction and analyses of Cell 3 liner seepage during and after
operation, we offer the following conclusions:

1. Since the cells were constructed in the early 1980's there have been no indications that tailing
cells were or are discharging tailings liquid to either the leak detection systems or the
underlying formation;

2. Water observed in the Cell 2 LDS sump has been thoroughly analyzed and determined not
* to be a component of the tailings water;

3. Recent modifications to the operating permit are based on sound engineering principles and
are more likely to detect leakage through a damaged liner than consideration of chemical
analysis alone;

4. Modeling of potentially occurring volumetric flux through the Cell 3 PVC liner during the
period between January 1983 and October 1998 may have reached an average rate of 50 ft3/d
(0.25 gpm). This rate is considered "de minimis" and inherent for PVC liners by the EPA.
Based on our modeling, the total volumetric flux since beginning of cell use would represent
only 4 percent of the specific retention (i.e., permanent pore storage) in the underlying
sandstone. Hence, 96 percent of the permanent pore storage would be available for future
moisture if any were to migrate below the cell's liner;. 5. Cessation of the discharge of any liquids upon termination of cell operating life and
reclamation of tailings will result in the gradually diminishing rate of volumetric flux during
the post-operation period;

6. If the status quo were to continue, the volumetric flux through the Cell 3 liner, based on our
modeling would require at least 400 years after closure to fill remaining sandstone pores such
that unsaturated flow downward toward the perched water zone could commence;

7. Unsaturated flow, if it were to exist, based on our modeling, would require an additional 900
years to travel the 110 vertical feet to the perched water-bearing zone after sandstone
moisture is raised to a degree facilitating downward movement of moisture. In other words,
a total of 1,300 years would be required before any potential volumetric flux from a
reclaimed cell could reach the perched water zone below the site;

8. Dissolved metals in tailings water are unlikely to be transported through the 110-ft vadose
zone due to significant attenuation from a number of potential processes documented to exist
when moisture moves at a very slow rate through a very low permeability media. These
processes include a combination of microfiltration through the PVC liner, adsorption to soil
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particles, cation exchange, horizontal and vertical dispersion due to heterogeneities of rock.
and oxidation-reduction processes.

9. Since Cell I and 2 are smaller and the hydraulic heads of liquids present in those cells are
also lower, estimated flux rates from Cells I and 2 will be correspondingly lower than those
which may occur for Cell 3.
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New York State Department of Environmental Conservation
Division of Solid and Hazardous Materials, Room 488
50 Wolf Road, Albany, New York 12233-7250
Phone: (518) 457-6934 FAX: (518) 457-0629 IpI=NVFl )

John POCT 2 6 1998 Comm

OCT 2 1998

Mr. Don Verbica
Director
Division of Solid & Hazardous Waste
Utah Dept. of Environmental Quality
288 North 1460 West
P.O. Box 144880
Salt Lake City, Utah 84114-4880

O Dear Mr.Verbica:

Re: Ashland 2 -Formerly Utilized Sites Remedial Action Program Site,
Tonawanda, N.Y.

This office has been requested by the International Uranium (USA) Corporation
(fUSA) to convey to the Utah Department of Environmental Quality (DEQ) our
determinations regarding the Resource Conservation and Recovery Act (RCRA)
regulatory status of the excavated material from this site that is being shipped to IUSA's
White Mesa Uranium Mill in Blanding, Utah for processing. As you know, the
Department of Environmental Conservation is not in a position to assume the liability for
the subject waste's analysis or disposal. However, the following is off=ed for your
decision making.

Based upon review of relevant and appropriate information concerning the history
of the Ashland 2 Site and the nature, magnitude, and distribution of chemical constituents
found at the site, this site was delisted from New York State's registry for inactive
hazardous waste disposal sites by this Department's Division of Hazardous Waste
Remediation (now Division of Environmental Remediation) in November of 1994. This
delisting process included a public notice and comment component.

After reviewing confirmatory sampling results performed by Kaiser and IUSA
(received on September 28, 1998), the September 30, 1998 analysis by IUSA's
independent consultant, and the October 7, 1998 transmission of sampling results from
Bechtel's February, 1993 Remedial Investigation Report, this office is not aware of any
new evidence that the material in question contains listed hazardous waste.
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'Mr. Don Verbica 2.

As always, the burden of proof for obtaining appropriate and accurate information
on the waste's constituents and the liability for its proper disposal rest with IUSA.

If there are any questions, please have your staff contact Lawrence Nadler, of my
staff, at (518) 485-8988.

Sincerely,

Stephen Hammond, P.E.
Director
Division of Solid & Hazardous Materials

cc: C. T y4mn d-tISA
William J. Sinclair-Utah DEQ


