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The National Mining Association (NMA) is pleased to comment on behalf of its uranium 
recovery licensee members on the Nuclear Regulatory Commission' s (NRC) Strategic 
Assessment Rebaselining Initiative (SARI) . NMA commends NRC on its attempt to establish 
a "clear strategic direction" to achieve its mission more effectively. The strategic plan and 
decisionmaking framework developed through the SARI process should assist the Commission 
in addressing the complex, and often interrelated, issues that have affected and will continue to 
affect its licensees. NMA's uranium recovery licensees, although a limited subset of NRC's 
nuclear fuel cycle licensees, nevertheless, are faced with a number of complex interrelated issues 
that require some strategic overview at the Commission level. Therefore, in addition to 
considering NMA's comments on the SARI, NMA specifically requests that the Commission 
acknowledge its "placeholder" request to review such issues upon their presentation in a "White 
Paper" to be submitted to NRC by NMA. 

NMA looks forward to a continuing dialogue with the Commission and its staff on the 
issues of concern to our uranium recovery licensee members. 
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I. INTRODUCTION 

The Nuclear Regulatory Commission (NRC) states that in order to respond to changing 

conditions that present both challenges and opportunities, NRC is attempting to establish a "clear 

strategic direction" that will enable it to achieve its mission effectively. The strategic "plan" or 

"framework" developed by the Strategic Assessment and Rebaselining Initiative (SARI) will 

guide future NRC decision-making and provide a basis for aligning NRC's budget and organiza

tional systems with its mission and goals. As part of this effort, NRC solicits active stakeholder 

input into this "work-in-progress" project. 

The National Mining Association (NMA) is pleased to comment generally on the SARI 

and specifically on a number of the "Direction-Setting Issues" ("DSI") papers. NMA comprises 

the producers of most of the nation's coal, metals, industrial and agricultural minerals; the manu

facturers of mining and mineral processing machinery, equipment and supplies; and the engi

neering and consulting firms, financial institutions and other firms serving the mining industry. 

NMA is providing comments on behalf of its uranium recovery licensee members whose inter

ests will be affected by the final results of the SARI. 
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II. GENERAL COMMENTS 

NMA recognizes that NRC has attempted to address major issues of agency-wide impor

tance that impact, to a greater or lesser extent, all classes of the Commission's licensees and all of 

the core components of its regulatory mission in this SARI. NMA also recognizes that NRC's 

uranium recovery licensees constitute but one relatively limited sub-group ofNRC materials li

censees. Nevertheless, NMA's uranium recovery licensees believe that the concepts underlying 

the SARI justify a strategic review and reconsideration of a variety of issues affecting uranium 

recovery licensees. 

NRC has over time addressed a variety of issues that affect uranium recovery licensees 

and will continue to affect them in the future. Since NRC's treatment of these issues over time 

has evolved essentially in response to the appearance of a given issue rather than as part of a co

herent, strategic assessment, the result is inconsistent, conflicting and confusing regulatory appli

cations. The short ~ long term implications of this regulatory maze are potentially significant 

for licensees, NRC, Department of Energy (DOE) and Agreement State programs that address 

uranium recovery facilities. 

NMA will not attempt to discuss these issues in any great detail in these comments due to 

their complexity. However, several brief examples follow: 

• NRC's decision to assert jurisdiction over in situ leach (ISL) uranium mining opera

tions combined with the Staff Guidance on effluent disposal (DWM-95-01 ) has led to 

the treatment of "process" (i.e. , production) wastes as 11 e.(2) byproduct material 
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while "restoration" wastes are considered as mine wastes. These wastes have been 

and are being commingled at ISL facilities. Traditionally, ISL 1 le.(2) wastes are dis

posed in uranium mill tailings facilities (Criterion 2, 10 C.F.R. Part 40, Appendix A) 

but non-11 e.(2) wastes are not to be disposed in such facilities pursuant to the "Final 

Revised Guidance on Disposal ofNon-Atomic Energy Act of 1954, Section l le.(2) 

Byproduct Material in Tailing Impoundments." Thus, a regulatory dilemma that may 

impact NRC/Agreement State versus non-Agreement State jurisdiction and DOE ac

ceptance of Title II uranium mill tailings facilities under the Atomic Energy Act 

(AEA), as amended by the Uranium Mill Tailing Radiation Control Act (UMTRCA), 

has been created. 

• NRC Staff Guidance determining that non-Agreement States have concurrent juris

diction with NRC under the AEA, as amended by UMTRCA, over the nonradiologi

cal components of l le.(2) byproduct material threatens to create a "mixed waste-like" 

regulatory "sink" and is inconsistent with the maintenance of a "strong" Agreement 

State program. Additionally, this policy position may further exacerbate the problems 

noted in the preceding paragraph. 

NMA is concerned that the dilemmas posed by NRC decisions, positions or guidance on 

a series of significant regulatory issues will affect uranium recovery licensees well into the fu

ture. Any anempt to address these issues in a patchwork fashion will only lead to more illogical , 

inconsistent and complex regulatory applications. A strategic reassessment and rebaselining ef

fort to address these issues in light of current and likely future circumstances, including the 
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results of the agency-wide SARI, makes good sense. NMA, therefore requests that NRC con-

sider these comments to constitute a "placeholder" for a strategic reassessment of these and other 

critical uranium recovery-licensee regulatory issues. At the present time, NMA's uranium recov-

ery licensee members contemplate preparing a "White Paper" outlining these issues and identify-

ing their significance to the uranium recovery program and, where relevant, to larger issues such 

as the Agreement State program, the low-level waste (LL W) program, risk-informed, 

performance-based regulation, the decommissioning of non-reactor facilities and the like. 

Finally, NMA notes that, Director of the Utah's Division of Radiation Control, William J. 

Sinclair's testimony at the NRC's Colorado Springs hearing on the SARI echoes NMA's concerns 

regarding the necessity for a strategic assessment of uranium recovery issues as follows: 

Just another comment, and this is a State of Utah comment: One 
thing that I was disappointed in this area that I thought we might 
have looked at in more detail was the uranium mill program and 
some of the waste issues dealing with the uranium mill program. 
Even though it's not low-level waste -- call it a different thing -
there are a lot of issues in that program that I think would be valu
able to look at as part of the strategic assessment, and I guess I was 
just disappointed that some of those issues that were raised and that 
I have seen raised at meetings such as the American Mining Con
gress meeting weren't raised as part of this paper. 

In the interests of full disclosure, NMA notes that Mr. Sinclair's view regarding the ura-

nium recovery issues that need to be strategically reassessed may differ substantially from those 

of NMA's uranium recovery licensee members. 
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III. SPECIFIC COMMENTS 

a. DSI 2: Oversight of DOE 

Question: Should NRC seek to expand its regulatory authority and responsibilities 
to include DOE facilities? 

The DSI paper poses four options as follows: 

Qption 1: Support broad responsibility for NRC regulation of DOE: 

a. Advisory Committee framework; 

b. Existing division of responsibility for commercial nuclear facilities; and 

c. Modifying the existing division of responsibility to minimize jurisdic
tional conflicts; 

Qption 2: Support broad responsibility for regulating certain types of DOE facilities; 

Option 3: Oppose broad NRC responsibility for regulating DOE facilities; 

Qption 4: Take no position on broad NRC responsibility for DOE facilities. 

The Commission's preliminary views favor Option 4, but if asked, NRC could provide 

the necessary oversight with adequate resources and a reasonable time schedule. 

NMA agrees that it is appropriate for the Commission not to actively seek oversight of 

DOE facilities, but should NRC be the outside regulator for DOE, NMA supports Option lB 

which reflects the current division of responsibility for commercial facilities . 

The current division of responsibility has been thrashed out over the past several decades 

in various legislative, judicial and regulatory fora. While the current division of responsibility is 

still somewhat problematical and far from perfect. it would not be cost-effective or useful to 
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begin anew. For example, it makes little sense to thrust the Occupational Health and Safety Ad

ministration (OSHA) into radiological protection for AEA regulated facility workers or the Envi

ronmental Protection Agency (EPA) into site specific regulatory oversight -- tasks which those 

Agencies are at best ill-prepared to perform, especially when compared with NRC. Mixed waste 

issues can be solved readily under the existing division of responsibility as well. (See "Mixed 

Waste: A Way to Solve the Quandary," Anthony J. Thompson and Michael L. Goo, 23 ELR 

10705-10719 (December 1993) ["Thompson/Goo," Attachment A.] To the extent that there ex

ists a need for external regulation of DOE facilities (and there is significant agreement with that 

proposition), NMA believes that NRC's expertise places it in the strongest position of any exist

ing federal QI ~ agency to assume such responsibilities. NMA believes that there may be 

questionable benefits and potentially significant problems associated with authorizing Agreement 

State regulation of federal DOE facilities. 

As one further note, NMA supports the concept expressed in Suboption IC regarding the 

appropriate way to address the "mixed waste" issue -- Whether the waste is DOE or commercial 

low-level mixed waste, (DSI 2 at p. 23), ifradiation poses the primary hazard, then NRC's cur

rent LL W standards in 10 C.F.R. Part 61 (and/or any modifications thereto pursuant NRC be

coming DOE's external regulator) should govern the disposal of the waste. The expensive and 

unnecessary efforts to treat the hazardous waste component of mixed waste pursuant to RCRA 

requirements could be obviated with great cost savings and no loss of protection for public 

health, safety and the environment. Id. Similarly, if the chemical or other nonradiological com

ponent of the waste poses the primary hazard, then relevant hazardous waste or hazardous mate

rials disposal criteria should govern the disposal of the waste. 
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b. DSI 4: NRC's Relationship with Agreement States 

Question: What should be NRC's strategy regarding States becoming and remaining 
Agreement states? 

The DSI paper poses five options as follows: 

Option f: Turn the Agreement States Program over to EPA; 

Option 2: Strongly encourage States to become Agreement States; 

Option 3: Continue the current Agreement States program, including adopting current 
incentives; 

Option 4: Treat Agreement States as co-regulators; and, 

Option 5: Devolve regulation of AEA, Section 274 materials to the States. 

The Commission's preliminary view favors Option 3 including encouraging more States 

to become Agreement States through intangible incentives although perhaps providing some 

"seed-money" or grants as tangible incentives. The Commission also favors providing training 

to Agreement States without charge on a "space available" basis. 

NMA is opposed unequivocally to Option 1 because it would destroy decades of continu-

ity in NRC/ Agreement State regulatory oversight of uranium recovery facilities as well as those 

of other AEA licensees. Additionally, EPA does not have either the quality or depth of expertise 

(particularly operations-related experience) on these issues at headquarters or in its regional 

offices. 

NMA questions whether it is appropriate or wise for NRC to "strongly" encourage states 

to become Agreement States. As NRC notes, as more states become Agreement States, it will be 

difficult for NRC to maintain a critical mass of technical expertise to oversee a national level, 
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national quality regulatory program. "Strongly" encouraging additional Agreement States would 

seem to be inconsistent with the goal of a national regulatory program for radioactive materials 

as envisaged under the AEA. While some current (and perhaps future) Agreement States may 

have relatively sophisticated programs, others do not and likely will not. It is difficult to believe 

that even the most sophisticated Agreement State programs can or likely will bring to bear the re

sources and expertise that NRC can and has on complex issues such as site decommissioning 

(DSI 9) and low-level waste disposal (DSI 5). The very fact that Agreement States (including 

those with sophisticated programs) have objected so vigorously to any cuts in NRC funding for 

training of Agreement State personnel essentially proves this point. 

NMA further objects to giving Agreement States credit for performing NRC inspections 

or to allowing Agreement States to provide reimbursable services to NRC licensees. The poten

tial for "disconnects" between the state inspectors and NRC rule and policymakers would be too 

great. If there was a downside to NRC's Uranium Recovery Field Office (URFO) operations, it 

was precisely such disconnects between the "field operatives" and headquarters rule and policy

makers. NMA believes that a national regulatory program is necessary under the AEA, as 

amended, and that, while NRC may discontinue direct regulatory control over Agreement State 

licensees, Agreement States exercising their sovereign authority may do so only within the 

bounds ofNRC's defined national regulatory policies. The greater the flexibility and discretion 

afforded States, the greater will be the inconsistencies between State regulatory programs. Thus, 

while Agreement States do and should have some autonomy and independence, they are not "Co

Regulators" nor should they be considered as such. For these same reasons, therefore, NMA op

poses both Options 4 and 5. 
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NMA generally supports Option 3, but continues its objection to NRC licensees funding 

Agreement State oversight and training. NMA supports changes to the Omnibus Budget 

Reconciliation Act (OBRA) that would either fund such activities from appropriated funds or 

permit NRC to charge Agreement States for such activities. In the latter case, however, some ba-

sis for reduced charges could be justified in the name of preserving a consistent national regula-

tory program. 

NMA believes that Option 3 does strike a balance between maintaining a coherent na-

tional program and allowing states some flexibility to "accommodate individual state prefer-

ences, state legislative direction, and local needs and conditions." On the other hand, a coherent 

national program requires that in some instances States must have "identical" regulatory 

requirements. 

Finally, NMA notes that NRC's 1980 policy position to allow non-Agreement States to 

regulate the non-radiological constituents of 11 e.(2) byproduct material runs directly counter to 

any policy to "strongly" support and maintain a viable Agreement State program. This issue is 

one that NRC should reconsider as part of the strategic reassessment of uranium recovery regula-

tory issues requested in several places in these NMA comments on NRC's SARI efforts. 

c. DSI 5: Low-Level Waste 

Question: What should be the role and scope of the NRC's low-level radioactive waste 
program? 

The DSI paper poses six options as follows: 

Option 1: Assume a greater leadership role; 
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Option 2: Assume a strong regulatory role in the National LL W program; 

Option 3: Retain the current program; 

Option 4: Recognize progress and reduce the program; 

Option 5: Transfer the LL W program to EPA; and 

Option 6: Accept "assured" long-term storage. 

The Commission's preliminary views favor Option 2. 

NRC has traditionally had a policy favoring disposal and discouraging long-term storage 

as a method of managing LL W. NMA concurs with this policy assuming that sound and cost

effective disposal alternatives are available. If such alternatives are not available then storage be

comes a necessity for some period oftime but long-term (i.e., permanent) storage should never 

become the goal both because of potential health and safety concerns and potential ongoing con

tingent liability concerns of licensees. 

Option 6 ("assured" long-term storage) is a somewhat confusing concept. It raises ques

tions of "perpetual" licensing that conflict with traditional assumptions regarding appropriate re

liance on "institutional/active" controls. It could also cloud the issue of whether on-site disposal 

is a viable option and it appears to conflict directly with the assumptions underlying NRC's final 

regulations governing the "timeliness" of decommissioning. (59 Fed. Reg. 36026, July 15, 

1994). (See also NEI Petition for rulemaking; 61 Fed. Reg. 43,193, August 21, 1996). Finally, it 

raises the obvious question that if "assured" storage is somehow different than long-term storage, 

how then is it different than disposal? 
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NMA believes that NRC needs to maintain a strong presence in the LL W field for a vari-

ety of reasons. First, as noted in its comments on DSI 4, NMA believes it is unlikely that any (or 

at best more than a few) Agreement states can bring to bear the necessary resources and expertise 

to maintain a sound, national quality program to address the many complex regulatory issues that 

-
are inherent in LL W disposal activities. As noted, NRC has done a significant amount of per-

formance assessment work since the 1970's that should continue if LL W waste disposal practices 

are ever going to satisfy the concerns of the general public. Second, both NRC and Agreement 

State practices will have inevitable effects on uranium recovery licensee disposal practices and 

vice-versa and, finally, concerns about LL W disposal would only intensify greatly ifNRC were 

to become DOE's external regulator. 

IfNRC were to withdraw from the field the resulting vacuum would almost inevitably be 

filled by EPA and not the Agreement States. NMA does not believe that EPA possesses the nee-

essary experience and hands on expertise to handle such a program. NRC already has effective 

LL W disposal regulations in place that were developed in a major rulemaking proceeding involv-

ing all of the major stakeholders including DOE, EPA, Agreement States, industry and the gen-

eral public. It makes no sense to abandon an existing program that is sound. Rather it makes 

more sense to aggressively address some of the LL W and related waste disposal issues (e.g., 

mixed waste, use of uranium mill tailings facilities for disposal of non-11 e.(2) byproduct mate-

rial and/or NORM, potential groundwater contamination issues, federal or state site ownership 

requirements, restricted use and on-site disposal) to find ways to resolve them with the Agree-

ment States, DOE, EPA and the general public through Agency agreements or where necessary 

targeted regulatory or legislative changes. 
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NRC needs to take an active role in the continuing development of probabilistic and de-

terministic risk-informed, performance-based regulatory approaches to LL W disposal. In this re-

gard, NRC and EPA have proposed radiological decommissioning criteria (15 rnrem/y) to be 

effective for 1,000 years based on the cleanup of residual radioactive contamination and site use 

controls such as deed restrictions and zoning. The proposed 15 rnrem/y limit is not a risk-

informed regulatory limit. Additionally, these proposals ignore traditional assumptions regard-

ing the reliability of institutional controls (even where government ownership is required), do not 

adequately consider the possibility of federal ownership of sites under §§ 151 (b) and ( c) of the 

Nuclear Waste Policy Act (NWPA) and leave unclear the credit for and undeniable benefits of 

engineered barriers and "waste form" requirements. As such, the NRC and EPA decommission-

ing proposals simplistically address the clean-up of residual radioactive contamination and arbi-

trarily ignore the "real world" implications that the proposals have for existing LL W disposal 

requirements and the potential impacts on existing and future LL W disposal capacity. NRC 

needs to work with its federal and state counterparts to encourage a coherent national approach to 

these issues and to explain to the general public how public health and safety is properly pro-

tected in the process. 

d. DSI 9: Decommissioning -- Non-Reactor Facilities 

Question: What should be NRC's strategy to take advantage of new and different ap
proaches to optimize site remediation of the site decommissioning management 
plan and other problem sites? 

The OSI paper poses nine options as follows: 

Option 1: Continue the existing program; 

Option 2: Change the decommissioning review process; 
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Option 3: Change residual contamination criteria and review scenarios; 

Option 4: Adopt EP A's Superfund approach; 

Option 5: Regulate source material consistently with naturally occurring and accelerator 
produced radioactive materials (NARM); 

Option 6: Focus on decommissioning cases in which progress can be made; transfer 
- stalled sites to the EP A's Superfund program; 

Option 7: Take an aggressive position to develop regulatory frameworks for lower cost 
decommissioning waste disposal options; 

Option 8: Develop a strong litigation strategy; and 

Option 9: Seek Superfund authority. 

The Commission's preliminary views favor a combination of options, including Option 2, 

Option 6, Option 7 and Option 8. 

In combination, these options would place appropriate responsibility on licensees to 

remediate their sites while giving NRC appropriate tools to deal with problem sites and licensees. 

The Commission suggests that pilot projects be used to test implementation of Option 2 and with 

regard to Option 6, believes that, consistent with DSI 12, the staff should examine a level of risk 

associated with each site. Thus, the NRC would focus on the higher risk sites where progress is 

being made and place lesser emphasis on lower risk sites, while considering the feasibility of 

transferring the low risk, stalled sites to EPA's Superfund program on a case-by-case basis. 

With respect to Option 1, NMA believes that continuing the existing SDMP program is a 

reasonably viable option. It represents a comprehensive effort to address decommissioning prob-

lems on a site-specific basis, the only way in which such problems can be addressed meaning-

fully . The entire SDMP program, however, raises one major concern that ultimately led to the 
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"back fit" rule in the reactor sector and which has been called the "movable regulatory goal post" 

or in the Superfund context the "reopener." There is an ongoing concern as represented by the 

SDMP program, that one may never be able to finally decommission a site and terminate a li

cense because some GAO report or EPA initiative will cause NRC to reopen decommissioning 

decisions. There must be some finality to these decisions. Barring some clearly identified immi

nent and significant threat to public health and safety, NRC cannot continue to reopen decom

missioning decisions merely because policies or standards change at a later date. Accordingly, 

since throughout this strategic assessment document, materials licensee sites are routinely re

ferred to as low risk sites, it would appear highly unlikely, absent extraordinary circumstances, 

that reopeners could be justified for such sites. 

Option 2, at least with respect to the materials licensee sector, including uranium recov

ery licensees, likely would not be acceptable. Given the problem noted above with respect to the 

SDMP program, and given the experience of all NMA member company uranium recovery licen

sees with regulators, it is highly unlikely that licensees would proceed to develop decommission

ing programs and to implement them without some NRC blessing. The potential for expending 

enormous resources and then having to "begin all over again" as a result of the Agency changing 

its view is simply too large a risk to accept. Additionally, the potential for continuing contingent 

liability unabated by a "blessed" closure plan is not something that most licensees would like to 

have hanging over them after license termination. Therefore, NMA members would expect and 

require NRC's "blessing" which finally will be demonstrated by termination of their licenses. 

14 



With respect to Option 3, NMA heartily agrees that NRC should modify its proposed re-

sidual contamination criteria in a number of respects including an exclusion for "uranium recov

ery facilities" as opposed to just uranium mill tailings facilities and a 500 rnrern/y intruder dose 

associated with a failure of institutional controls at a "restricted use" site. NRC also should allow 

more realistic and less conservative dose assessment scenarios and it should not finalize its pro

posed 15 rnrern/y annual dose limit. The 15 rnrern/y dose limit is not "risk-informed" in any 

way. It is unreasonable because of implementation difficulties, because it represents a tiny frac

tion of annual average natural background exposure, and because NRC (and for that matter, EPA 

as well) has no evidence suggesting that members of the public are likely to receive multiple ex

posures from nuclear fuel cycle facilities (including decommissioned sites) the cumulative im

pact of which likely would exceed the 100 rnrern/y per year annual dose limit. NMA recognizes 

that EPA has the authority to effectively force NRC to adopt a 15 rnrern/y dose under its author

ity to set "generally applicable standards" under the Reorganization Plan #3 of 1970, however, it 

is up to NRC, perhaps with DOE as an ally, to forcefully argue within the higher councils of gov

ernment for a realistic residual radiation limit. 

NMA's view of Option 4 is that it would be absurd to adopt EP A's approach for site clo

sure at sites involving radioactive contamination. Both EPA and NRC have developed extensive 

regulatory standards covering operations and decommissioning of uranium recovery facilities 

through a decade of rulemaking and judicial activities. NRC has developed and Agreement 

States are implementing the requirements of 10 C.F.R. Part 61 for regulation oflow-level radio

active waste disposal facilities. NRC has vigorously opposed EPA proposing additional criteria 

for low-level waste sites. The standards for control of chemical contaminants are different and 
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and in many instances inconsistent with those for uranium recovery and low-level waste disposal 

facilities. [See Thompson/Goo, Attachment A). 

With respect to Option 5, NMA categorically opposes the transfer of regulatory authority 

over source material to EPA and to the states. Again, with NRC having developed extensive 

regulatory programs over decades, and having the expertise and experience to manage a national 

level program for control of source material, it would make no sense to transfer jurisdiction over 

those materials from NRC to EPA, states or any other agency. If anything, it might make sense 

to modify the AEA to provide NRC with the authority to regulate discreet NARM as opposed to 

diffuse NORM, which is a component of NARM. 

With respect to Option 6, NMA cautions NRC that it may not be a wise precedent to 

regularly transfer or attempt to transfer stalled decommissioning cases to EP A's Superfund pro

gram. At present, it is EPA's policy to not put NRC licensed sites on the National Priorities List 

(NPL). To the extent that NRC regularly seeks to have sites wider its jurisdiction placed on the 

NPL list, it may erode the basis for EPA's current policy. In the end, it could lead to any and all 

NRC regulated sites, including reactor sites, becoming more readily subject to Superfund. This 

would pose an entirely unattractive alternative to reactor licensees and could lead to NRC be

coming a somewhat useless governmental appendage over the long term. If absolutely neces

sary. NRC should seek to transfer sites only in situations where there are no funds available for 

site closure. A better alternative in such cases would be for NRC to seek to obtain funds from 

Congress to supervise closure of such sites. Solving the problem of lack of funding should be 

addressed directly with Congress rather than by conceding authority given to NRC by the AEA. 
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NMA supports the basic concept which underlies Option 7 which is to allow licensees to 

propose alternatives for final decommissioning of sites based on site specific circumstances. 

NMA will address some of the specifics associated with the discussion of Option 7 hereinafter. 

With respect to Option 8, NMA is somewhat confused by NRC's discussion of this op

tion. To the extent that NRC is suggesting that it can (or should) modify its basic regulatory ap

proach (i.e., the so called "audit" approach), wherein it can react swiftly to imminent and acute 

threats to public health and safety, but otherwise must rely on the primary responsibility of the 

licensee to protect public health and safety, NMA would object. The NRC regulatory process, 

which has been in place for many years and applicable to a broad spectrum of licensees, is gener

ally speaking more risk-informed and performance-based than that of most of its sister agencies, 

particularly that of EPA. NMA would object to any basic change in the NRC's regulatory pos

ture. NMA would not object to NRC developing policies and guidance, or rules with the in

volvement of the regulated community, to address potential concerns about licensee bankruptcy, 

surety or other nonperformance issues to avoid situations in which the capability to decommis

sion sites is dissipated actively or passively by a licensee. 

With respect to Option 9, NMA does not believe that Congress is likely to give NRC Su

perfund authority in the same fashion as it has been so unwisely doled out such authority to EPA. 

However, as noted above, NRC may be able to make a case at some point in time for amend

ments to the AEA to allow NRC to request appropriated funds for decommissioning of some 

sites where there simply is no licensee or no licensee resources for site closure. It is presumed 
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that in virtually every case the risk to public health and safety would not be imminent or NRC 

would have moved to take some form of protective action. 

As noted above, DSI 9 begins with an introduction and summary of Commission views. 

Included in the summary is the following statement: 

In decommissioning non-reactor facilities, NRC must balance the 
need to proceed expeditiously to provide assurance of long-term 
protection of public health and safety against the need to cost
effectively use its resources and, as appropriate, those of the 
licensees. 

NMA takes exception to the above statement because it represents an inappropriate regu-

latory posture. This can be highlighted by asking the following question: When is it appropriate 

for the NRC to waste the resources of a licensee? NMA would expect that there may be times 

when NRC staff and a licensee disagree about the use of resources, however, arbitrarily and ca-

priciously forcing a licensee to waste its resources is unacceptable regulatory action. . In terms of 

licensees authorized to possess and dispose of byproduct material, Section 84a.( 1) of the AEA, as 

amended, states: 

84a. The Commission shall insure that the management of any by
product material, as defined in section 11 e.(2), is carried out in 
such a manner as ( 1) the Commission deems appropriate to protect 
the public health and safety and the environment from radiological 
and nonradiological hazards associated with the processing and 
with the possession and transfer of such material taking into ac
count the risk to public health, safety, and the environment, with 
due consideration of the economic costs .. . (emphasis added). 

NMA, therefore, recommends that the summary statement be amended as follows: 

In decommissioning non-reactor facilities, NRC must balance the 
need to proceed expeditiously to provide assurance of long-term 
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protection of public health and safety against the need to cost
effectively use its resources, with due consideration of the eco
nomic cost to licensees. 

NRC notes (DSI at p7) that where non-radioactive hazardous or solid wastes are in-

valved, remediation time tables and options are sometimes dictated by state or EPA require-

ments. "Because non-radioactive hazardous and solid wastes requirements are based on 

somewhat different objectives and requirements, differences have resulted in project delays be-

cause of the use of schedules and administrative processes mandated by EPA requirements and 

technical provisions that placed additional conditions on licensees." Id. As NMA noted above, 

the differences in the approach to disposal of hazardous and solid waste versus low-level radioac-

tive waste and uranium mill tailings, are significant and NRC needs to take a far more aggressive 

posture on these issues. The conflicts between the two systems have led to a virtual dead-lock in 

the disposal of mixed waste that is unnecessary and extremely costly. [See Thompson/Goo, At-

tachment A] . Additionally, the NRC's position with respect to non-Agreement State authority 

over the non-radioactive constituents in 1 le.(2) byproduct material, poses the potential or <level-

oping a similar "mixed waste conundrum" for uranium recovery licenses. NMA is requesting, as 

part of these comments on NRC's strategic assessment, a reconsideration of a variety of regula-

tory issues and decisions effecting uranium recovery licensees on a strategic basis. Again, NMA 

is making this request for Commission consideration as a placeholding component of its com-

ments in this proceeding. 

NRC also notes (DSI at p.8) that in general , Agreement States use similar decommission-

ing criteria as NRC, but several have terminated licenses using deed or other zoning restrictions. 

It is also true that NRC has allowed the waiver by a state of one of the basic components of its 10 
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C.F .R. Part 61 regulations (the requirement for state or federal government ownership of low

level waste disposal sites) without a thorough examination of whether this precedent strikes at 

one of the fundamental underpinnings of the 10 C.F.R. Part 61 regulations. [~ Umetco Miner

als Corporation's comments to NRC's advanced notice of proposed rulemaking (ANPR) on land 

ownership requirements for low-level radioactive waste (LL W) sites, Attachment B]. For exam

ple, NMA believes that with respect to NRC's and EPA's proposed decommissioning regulations 

where complex sites are involved , the requirement to assure that no individual receives more 

than 15 mrem/y for 1,000 years based on institutional controls such as deed restrictions and zon

ing restrictions is fatuous. 

Although the proposed rule does not purport to require (or proscribe) the use of any par

ticular type of institutional control to achieve the 15 mrem/y or 100 mrem/y default standards, 

NRC does provide the following examples of possible controls: deed restrictions on future use, 

such as restrictive covenants, equitable servitudes and easements, land use regulation through 

zoning, deed notices, government ownership of property, trustee arrangements, other restrictions 

such as site-access restrictions, soil-excavations, and groundwater use restrictions, and coopera

tive agreements. (NUREG-1496, p. F-1.) In any event, as noted above, the proposed 

100 mrem/y default standard should be changed to a 500 mrem/y default standard. 

Some of these institutional controls are inherently speculative and clearly inadequate to 

provide the long term assurance of control and maintenance required for a "restricted use" site. 

For example, zoning restrictions can be easily modified by the local zoning authority (or the state 

legislature), meaning that zoning restrictions lack the durability needed to assure long-term 
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control over restricted use sites. Moreover, the zoning process is highly susceptible to political 

and economic pressures that may be completely divorced from any concerns for radiological 

safety. As one commentator has noted, "[t]he essence of modem zoning is the pervasive sacri

fice of permanent property rights to transient property values." (James Bovard, "Lost Rights" as 

quoted by The Washington Times, June 11, 1994, p. D3.) These factors combine to make zoning 

particularly ill-suited for controlling the use of a site to provide long-term protection against pos

sible exposure to radioactive materials. 

Other types of controls discussed by NRC, in particular, equitable servitudes and ease

ments, are facially more appealing and were viewed favorably by NRC. However, these two 

mechanisms also have substantial limitations. Broadly speaking, both of these mechanisms lack 

consistency and predictability. For example, the types of controls that can be imposed through 

an equitable servitude or easement, the mechanics of imposing a particular restriction, and the 

enforceability of restrictions imposed through these devices will vary from one jurisdiction to the 

next. In addition, the meaning and scope of a particular restriction imposed through an easement 

or servitude will depend entirely upon the intent of the drafters of the relevant property docu

ments and on the local courts that interpret those types of documents. 

At a more fundamental level, equitable servitudes and easements are inappropriate for as

suring long-term control over restricted use sites because they permit, and in fact contemplate, 

that site ownership will remain in private hands following decommissioning. However, private 

ownership or restricted use sites is inherently unstable, particularly when compared with the op

tion of government ownership. 
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Among other things, private ownership means that restricted use sites are owned by enti

ties that are motivated by economic concerns and subject to economic pressures, which may at 

times conflict with concerns for long-term radiological safety. Moreover, in a system of private 

ownership, the same entities that own a decommissioned site will also be in a position to under

mine the restrictions on site use imposed by these institutional controls. (For example, a state 

government might be lobbied to assume ownership of a site through exercise of its eminent do

main powers, which could have the effect of nullifying any restrictions contained in an equitable 

servitude.) 

In addition, there can be no assurance that the owner of a restricted use site will remain in 

existence over the extended time frame required for the control of the site. For example, NRC 

has not fully evaluated how the durability and enforceability of these institutional controls would 

be effected if a site owner declares bankruptcy. It is conceivable, and perhaps even likely, that a 

trustee in bankruptcy would not want to retain the restricted use site. NRC has not addressed the 

consequences of this scenario, and the possibility that the property in question might revert to the 

state -- which might not be bound by an equitable servitude, or which, as the beneficiary of an 

easement, might be in a position to terminate the easement. 

Finally, private ownership has the potential to complicate enforcement of applicable site 

restrictions. To enforce a use restriction, the government would be required to bring suit against 

the private owner -- who could be expected to resist such an enforcement attempt. Indeed, NRC 

states that 11 
[ w ]hatever type of [institutional] controls are proposed by the licensee, the licensee 

must demonstrate that the controls proposed have a reasonable expectation of enforcement. 11 
( 59 
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Fed. Reg. at 43,225.) In light of the above discussion, how could a licensee comply with such a 

requirement? How could a licensee demonstrate that the likelihood of enforcement for 1,000 

years is not "speculative" when the ultimate decision will be in the hands of an unknown federal, 

state or local judge? 

Most, if not all, of these uncertainties about the "permanency of restriction" would be 

eliminated to the maximum extent practicable if the federal government were to assume owner

ship of restricted use sites following decommissioning. Under this scenario, the government 

would exercise direct control over the use of the site. Clearly, the federal government would be 

immune from the types of profit and loss motives that animate private owners, and that have the 

potential to conflict with concerns over the long-term control of exposure to radioactive materials 

from the site. Moreover, government ownership would provide a more durable and stable 

mechanism for control than could be achieved with shorter-lived private entities. For example, 

there would be no concerns over whether the actions of a trustee in bankruptcy would be com

patible with the long-term controls required for restricted use sites. In addition, government 

ownership would largely eliminate potential difficulties pertaining to enforcement of the use re

strictions against third parties, since the government would be the owner of the site in question. 

Accordingly, NMA believes that the most effective and most appropriate mechanism for 

imposing long-term controls over restricted use sites (particularly those candidates for on-site 

di sposal and/or indefinite licenses) would be for the federal government to be able to assume 

ownership of these sites following decommissioning. NRC should consider a mechanism similar 

to that already in place for government ownership of low level waste disposal sites under the 
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NWPA of 1982. (42 U.S.C. § 10,101 ~ ~.) Under Section 15.1 of this Act, the government is 

authorized to take ownership of a site after the licensee has met NRC's requirements for site clo

sure and if the Commission determines that "federal ownership and management of the site is 

necessary or desirable in order to protect the public health and safety, and the environment" 

(42 U.S.§ 10,171(b).) Land and waste acquired by the government must be maintained so as "to 

protect the public health and safety, and the environment." I.d. NRC should consider seeking an 

interpretation of this legislation that would enable DOE to take title to decommissioned sites that 

are to be released for restricted use. 

NRC acknowledges that "[g]overnmental ownership provides for ultimate controls over 

the use ofland [for restricted use sites];" however, the Commission concludes that this option is 

too expensive -- presumably because of maintenance costs and potential the liability for off-site 

damages. (NUREG-1496, Vol. II, pp. F.15, F.17.) NMA disagrees with NRC's conclusion that 

government ownership of restricted use sites is "too expensive." In the first place, the proposed 

regulations would require the licensee to provide adequate financial assurance to enable a third 

party to "assume and carry out responsibilities for any necessary control and maintenance of the 

site." (59 Fed. Reg. at 43,229) These financial assurances should be adequate to address most if 

not all of the costs of site ownership that NRC contends are "too expensive." Thus, there is sim

ply no support for NRC's conclusion that federal ownership of restricted use sites would be too 

expensive to implement. 

It would be arbitrary for the Commission to dismiss this option without thorough analysis 

and adequate support in the record. 
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As another threshold matter, NRC should clarify that "passive," "engineering" controls as 

well as institutional controls should be permitted to be used to achieve the 15 mrem/y standard 

(and the default standard) for "restricted use" sites. As currently drafted, the proposed rule is am-

biguous on this point. 

For example, in addressing the 15 mrem/y standard, the proposed rule focuses solely on 

institutional controls, stating that a licensee seeking release of a site for restricted use must pro-

vide for "institutional controls that provide reasonable assurance that the [15 mrem/y limit will 

be achieved];" and that "[i]nstitutjonal controls must be enforceable by a responsible government 

entity or in a court oflaw." (59 Fed. Reg. 43,229 (emphasis added) Similarly, in the context of 

the 100 mrem/y default standard, the proposed regulations focus on institutional controls (or the 

breakdown of those controls), addressing passive engineering controls only in exclusionary 

terms. Specifically, the regulations would provide that residual radioactivity must be: 

reduced so that if the institutional controls were no longer in effect, 
there is a reasonable assurance that the [ 100 mrem/y limit will be 
achieved]. Calculations used to show compliance with this provi
sion may not assume any benefits from earthen cover or other 
earthen barriers unless specifically authorized by the Commission. 
(59 Fed. Reg. at 43,230) 

Despite this language in the proposed rule, there is some question whether NRC intended 

to exclude engineering controls when considering whether the 15 mrem/y and default standards 

for restricted use have been satisfied. First, in the preamble discussion of the restricted release 

provision, the Commission explains that one criterion that must be satisfied before a site can be 

released for restricted use is that "[t]here are adequate provisions for institutional and/or other 

passive controls to provide reasonable assurance that the [ 15 mrem/y standard will be met]." ( 5 9 
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Fed. at 43,220 (emphasis added). ~ NUREG-1500, p. E-2.) The clear implication of this lan

guage is that passive engineering controls may be used in addition to institutional controls in or

der to achieve the 15 rnrem/y standard. Similarly, the language in the proposed rule that 

excludes the use of earthen barriers to achieve the default standard suggests, albeit by negative 

inference, that passive engineering controls other than the use of earthen barriers can be used to 

attain the default standard without the specific authorization of the Commission (and that earthen 

barriers can be used, with NRC's consent). 

Moreover, it would be inappropriate and inconsistent for the Commission to exclude pas

sive engineering controls in assessing whether a site satisfies the 15 rnrem/y and default limits 

(or whatever final limit(s) might be established) for restricted use. In other contexts where NRC 

and EPA have sought to limit potential long term exposure to radioactive materials, both agen

cies have relied upon a mix of institutional controls and passive engineering controls. For exam

ple, the regulatory programs set out at 10 C.F.R. Parts 40 and 61 rely upon passive engineering 

controls to minimize potential long term exposure to radioactive materials. Implicit in both of 

these programs is the assumption that institutional controls alone, even government ownership of 

a site -- arguably the single most reliable and effective type of institutional control -- is inade

quate to provide the requisite long term protection from potential public exposure. 

Finally, NRC has not articulated any rationale for abandoning the use of passive engi

neering controls as a means of achieving the 15 rnrem/y or the default standard for restricted use 

sites, and it would be arbitrary for the Commission to take that position in the final rule. 
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Despite NRC's intention to the contrary, many complex sites may become "de facto dis

posal sites because large volumes of waste will be generated as sites try to comply with the crite

ria." (59 Fed. Reg. at 43,215.) NRC does not consider the generation of large volume waste 

disposal issue in any depth except to note that "decommissioning to radiation levels approaching 

background may produce large volumes of low-level waste which could affect the availability of 

regional disposal capacity." (59 Reg. at 43,210.) Presumably, NRC did not evaluate this issue 

realistically because any such analysis would have to consider that there is not now, and is not 

likely to be in the near future, sufficient disposal capacity for any significant quantity of such 

wastes. NRC's generic analyses then would have to confront directly one of the numerous prob

lems raised by setting a standard at the low end of the variations of natural background. Before 

these criteria are finalized, NRC must find real world solutions to the waste disposal problems 

created by the 15 mrem/y limit. 

As noted, one solution is on-site disposal for sites with large volumes of low-level radio

active waste. Assuming the appropriate restrictions, passive and institutional, are in place and 

access to the site limited, on-site disposal may be the most viable means of protecting the public 

health and the environment. Such a scenario is particularly true where the risks and costs to the 

public and those involved in the removal and transportation activities of moving the contami

nated material off-site outweigh the benefits to the public health and the environment. 

Therefore, as discussed above, NMA suggests that Sections 151 (b) and ( c) of the NWP A 

or similar amendments to the AEA should be the focus of NRC and other federal agency activity 

with respect to assuring government ownership of complex sites where "restricted use" and on-
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site disposal is expected. The provisions of the NWP A and the similar provisions of UMTRCA 

that respectively allow or require government ownership of such sites make entirely too much 

sense to be ignored. If the basic assumptions underlying the development of uranium mill tail

ings and low-level waste regulations are that institutional controls, including those of the federal 

government, cannot be relied upon for periods in excess of 100 years, then relying on deed re

strictions and zoning restrictions is flimsy at best. Thus, either the fundamental assumptions 

need to be changed or looking to NWP A and UMTRCA precedent seems logical. It is time to 

recognize that restricted use (which may include on-site disposal areas) of major portions of 

large, complex commercial licensee facilities that have wide ranging contamination, as well as 

major portions of federal DOE facilities similarly contaminated, is a reasonable, cost-effective 

component of controls necessary to protect public health and safety. And, if there truly is con

cern about long term protection of public health associated with on-site disposal at such sites, 

then federal or perhaps state ownership makes the most sense. 

NMA also notes that a very important open issue with EPA at materials licensee sites, in

cluding uranium recovery facilities, is groundwater protection. There is an extensive regulatory 

program under UMTRCA, based on EPA regulations to which NRC has conformed its 10 C.F .R. 

Part 40, Appendix A criteria, that addresses groundwater protection at uranium recovery sites. 

At a recent Commission briefing by the Uranium Recovery Branch staff, Chairman Jackson 

asked whether or not the uranium recovery staffs experience with groundwater protection and 

control issues could be relevant "to other parts of our program?" The staff acknowledged that it 

could and NMA agrees. The Title I and Title II uranium mill tailings programs have developed, 

and are continuing to develop, a great deal of experience with respect to addressing groundwater 
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protection issues including the use of "alternative concentration limits (ACLs)," "supplemental 

standards," and possibly other alternatives that give regulators and licensees significant flexibil

ity in addressing what are likely to be the most problematic issues associated with site decom

missioning at complex materials licensee sites. In keeping with the importance of groundwater 

issues, as noted-above, NMA is requesting as part of a requested strategic review of a variety of 

uranium recovery licensee related issues, that NRC reconsider its policy to allow non

Agreement States co-regulatory authority over the non-radiological components of 1 le.(2) by

product material. 

NRC raises several subsumed issues for comment and discussion. 

Subsumed Issue No. 1. What is the optimum rate of removal of sites from the 

SDMP? 

The optimum removal rate is that rate which.finally removes sites from the list in a cost

effective manner. Since there is no imminent hazard associated with virtually any of these sites, 

it is far better to take whatever time is necessary within reason to close such sites once and for 

all , than it is to develop some artificial "optimum rate" of removal. 

Subsumed Issue No. 2. What is the best strategy to implement NRC's non-reactor 

decommissioning regulations? 

NMA notes that NRC has promulgated timeliness in decommissioning regulations which 

ostensibly are designed to provide NRC the enforcement authority to promote and to alert licen

sees to the necessity to promote site decommissioning. NMA has noted in its settlement of 
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litigation with NRC and in its comments on NEI's petition for rulemaking that the timeliness in 

decommissioning regulations are unrealistic. They do not provide for "standby authority" for li

censees who demonstrate through maintenance of appropriate surety and fulfillment of license 

requirements that they are adequately protecting public health and safety and that their operations 

are in the public interest. The concept of "assured storage" discussed in DSI 5 for Low-Level 

Wastes seems to raise the possibility (which also is discussed in NRC's proposed decommission

ing regulations) of perpetual licensing, which is antithetical to the concept of aggressively using 

legal tools to promote prompt decommissioning. Thus, NRC has muddied the waters considera

bly as a result of its proposed decommissioning regulations versus the discussion in other por

tions of the SARI. As noted above, NMA would agree that developing tools to enable NRC to 

move quickly in the event of a "midnight dumper," or if a licensee to plans to "leave the keys in 

the mailbox" and jump ship, would be appropriate as long as there is adequate stakeholder in

volvement from the very beginning of the "scoping" process to develop such tools. This could 

include a reconsideration of the surety requirements, including ways to protect unused surety 

funds from bankruptcy proceedings, which may assist licensees in getting more reasonably 

priced surety arrangements. 

Subsumed Issue No. 3. What is the best strategy for dealing with unlicensed posses

sors of licensable material? 

It is NMA's understanding that NRC, (witness the SDMP program), asserts that it has the 

authority under the AEA to proceed against former licensees to require them to re-open sites or 

to complete decommissioning if left incomplete in some fashion. NMA again raises the concern 
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regarding the "movable goal post" which denies finality to the decommissioning process. With 

respect to property that is contaminated based on legal releases, NMA would assume that such 

releases would be essentially an anomaly and may no longer be subject to the authority of the 

NRC under the AEA. With respect to contamination of an innocent party's property by the ille

gal act of a former licensee, the NRC should certainly proceed against such licensee, however, if 

the licensee cannot be determined, it should be the responsibility of the federal or state govern

ment to clean up the site and not that of the innocent land owner. 

Subsumed Issue No. 4. How can NRC assure the bankrupt or non-viable corpora

tions appropriate use their assets to complete site remediations? 

NRC cannot assure that bankrupt or non-viable corporations will appropriately utilize 

their assets to complete site remediation. NRC can, as noted above, consider modifying the pro

visions of the standby trusts and reevaluate its surety requirements to provide that surety funds 

are placed in a trust that is protected from bankruptcy proceedings. This would protect surety 

funds from being used for other purposes than site closure, and to the extent that funds left over 

from forfeiture of a surety instrument are returnable to the surety and are not subject to bank

ruptcy proceedings, it should improve the basis upon which licensees can get surety 

arrangements. 

The other prime means by which NRC can assure that nonviable and bankrupt operations 

can achieve closure of sites is to provide those responsible whether it be a trustee or the "non

viable corporation" with the utmost flexibility to propose alternatives for site closure. NRC and 

Agreement States will have to be realistic with respect to what can be done with resources 
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available, and particularly in view of the low-level risk that is associated with a large number of 

materials licensee sites, including uranium recovery facilities. An example of NRC taking a 

flexible approach, can be seen in the context of the NRC's treatment of the State of Wyoming's 

efforts to decommission the formerly operated American Nuclear uranium mill tailings facility in 

Wyoming. 

Subsumed Issue No. 5. How much flexibility should be given to licensees who want 

to propose alternative approaches for complying with decommissioning regulations? 

NMA has noted above that much that has been learned in conjunction with the develop-

ment, and more recently the application, of the uranium recovery decommissioning and reclama-

tion regulations is relevant to other types of materials licensee decommissioning decisions. 

Experience at closing Title I and Title II sites indicates that flexibility is one of the most critical 

elements of licensee and NRC efforts to finally close sites. Section 84( c) of the AEA, as 

amended by UMTRCA, explicitly provides licensees with the authority to propose alternatives to 

requirements of the Commission, based on site-specific considerations such as local or regional 

conditions, including geology, topography, hydrology and meteorology, as long as the altema-

tives will provide essentially equivalent protection of public health and the environment. The 

provisions of 10 C.F .R. Part 40 Appendix A similarly provide for flexibility and licensee alterna-

tives as follows: 

In many cases, flexibi lity is provided in the criteria to allow 
achieving an optimum tailings disposal program on a site-specific 
basis ... Licensees or applicants may propose alternatives to the spe
cific requirements in this appendix. The alternative proposals may 
take into account local or regional conditions, including geology, 
topography, hydrology and meteorology. 
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Moreover, the Commission acknowledges that in making a licens
ing decision based upon the criteria set out in the Appendix (or 
based upon alternatives proposed by the licensee), it is appropriate 
for the Commission to consider economic costs as well as impacts 
on health, safety and the environment. 

All site specific licensing decisions based on the criteria in this Ap
pendix or alternatives proposed by licensees or applicants will take 
irito account the risk to the public health and safety and the envi
ronment with due consideration to the economic costs involved and 
any other factors the Commission determines to be appropriate. 
(10 C.F.R. Part 40, Appendix A) 

As noted above, with respect to groundwater contamination and protection issues, the 

flexibility provided under the provisions of Appendix A which conform to EPA requirements is 

critical, particularly, where a licensee may be looking at on-site disposal which may be the only 

cost-effective means of decommissioning a complex materials site. Licensees should be able to 

seek to utilize ACLs, supplemental standards, some mix of the two, and perhaps other alterna-

tives. Therefore, NMA urges NRC to consider modifying its rules or developing policy guidance 

for other materials licensees that would permit them to apply for ACLs, supplemental standards 

and other alternatives that the licensee can demonstrate provide an equivalent level of protection. 

This means either NRC must propose regulatory changes or change its current posture with re-

spect to allowing exceptions and exemptions to the rules. If there is to be risk-informed, 

performance-based decommissioning, then this kind of flexibility is critical. 

With respect to NRC (and EPA's) current proposed decommissioning standards, to the 

extent that they are relevant to the uranium recovery facilities , NMA urges that they be reconsid-

ered. The facilities, as NRC acknowledges, essentially will not address decommissioning of 

complex sites. Thus, the Agency is in the position of proposing regulations which will be 
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effective for ninety to ninety-five percent of the sites that pose five to ten percent of the potential 

risk and totally inappropriate and ineffective with respect to those five to ten percent of the sites 

that pose ninety to ninety-five to ninety percent of the potential risk. That alone should raise a 

question about a usefulness of the current proposal. The Advisory Committee on Nuclear Waste 

(ACNW) has questioned the 15 mrem/y limit (as did AMC, now NMA) in its comments. NMA 

recommends a change in the proposed criteria. A good starting place would be to allow for a 500 

mrem/y intruder dose at "restricted use" sites rather than the currently proposed default value of 

100 mrem/y or EPA's proposed 75 mrem/y. To the extent that the standard is to be based on ap

portioning the 100 mrem/y annual dose limit for members of the general public, it should con

sider a more reasonable division of that dose limit based on some affirmative evidence, or at a 

minimum reasonable assumptions, regarding the likely exposure of members of the public to 

multiple nuclear facilities. Perhaps, as the ACNW suggests, the limit ought to be on the order of 

one-quarter or one-third of the 100 mrem/y dose. This would be reasonably compatible with the 

current 10 C.F.R. Part 61 public exposure limit. NRC should consider and discuss with sister 

agencies the applicability of sections 151 (b) and ( c) of the NWP A to provide satisfactory institu

tional controls through federal government ownership of some of the complex existing sites. 

With respect to whether or not uranium mill tailings facilities can be utilized to dispose of 

some similar types of radiological wastes, NMA has noted this issue is a placeholder that should 

be part of a strategic reassessment of uranium recovery issues. Criterion No. 2 of Appendix A to 

10 C.F.R. Part 40 suggests that it is NRC's policy not to encourage multiple disposal sites, and 

given the difficulties associated with permitting new sites, it only makes sense to utilize existing 

facilities which are subject to a comprehensive regulatory program such as that applicable to 
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uranium recovery facilities. This program involves NRC regulation not only of the radiological 

components of such facilities but also the non-radiological and components as well. 

e. DSI 12: Risk-Informed. Pedormance-Based Regulation 

Question: Wbat criteria should NRC use in expanding the scope in applying a risk
informed, pedormance-based approach to rulemaking, licensing, inspection, and 
enforcement? 

The DSI paper proposes four options as follows: 

Option 1: Continue the current process; 

Option 2: More rigorously assess the relationship to public health and safety; 

Option 3: Perform a comprehensive assessment ofNRC regulatory approaches; and 

Option 4: Consider risk-informed, performance-based approaches/primarily in response 
to stakeholder initiatives. 

The Commission's preliminary views favor Option 1, to continue current efforts in coop-

eration with industry (including pilot programs) and particularly in the context of the Agency's 

Probabilistic Risk Assessment (PRA) Implementation Plan. With regard to enhancing the PRA 

Implementation Plan, the Commission would direct the staff to move towards implementing ele-

ments of Option 3. In particular, the staff should perform a thorough review of the basis for nu-

clear materials regulations and process, and should identify and prioritize those areas that are 

either now, or can be made, with minimal additional effort/resources, amenable to a risk-

informed, performance-based approach. 

NMA agrees with the proposed preliminary approach and, in keeping with Option 4, spe-

cifically requests that the Commission consider NMA's proposal set forth in its comments on 
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DSI 13 to perform a comprehensive reevaluation of a variety of NRC regulatory decisions related 

to uranium recovery licensees with risk-informed, performance-based regulation as a component 

thereof. 

NMA notes that statutory and regulatory provisions applicable to uranium recovery licen

sees (e.g., decommissioning of uranium recovery facilities to provide assurance of compliance 

with regulatory limits for radon emissions and groundwater impacts for 200-1,000 years primar

ily through "passive" rather than "active/institutional" controls) necessarily implicate the use of 

PRA in conjunction with deterministic and performance-based approaches to provide the neces

sary, "reasonable assurance" of defense-in-depth protection of public health and safety that is re

quired. Radiological and nonradiological (e.g., seismicity, PMP/PMF, actuarial risks of 

reclamation, potential nonradiological groundwater contamination) risk assessment are already 

necessary components of evaluating new license applications and final decommissioning plans 

for uranium recovery licenses. [~"Risk/Cost Analysis: A Case Scenario in the Decornmis

sionim~ of a Radioloii!ical Site," Article by Anthony J. Thompson and Douglas B. Chambers, at

tached hereto as Attachment C, and~ Al.sQ., "Earthquake Hazards in the Interroountain U.S.: 

Issues Relevant to Uranium Mill Tailinli!S Disposal," Article by Ivan G. Wong, Susan S. Olig, 

Bruce W. Hassinger and Richard E. Blubaugh, attached hereto as Attachment D.] It is also true 

that risk assessment in some measure has and will continue to drive enforcement decisions. 

NRC has invested substantial resources since the mid- l 970's in performance assessment 

methods for low-level and high-level waste disposal which are of necessity informed by PRA. 

60 Fed. Reg. 42622, 42628 (August 16, 1995). Finally, if as ICRP has suggested, major 
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regulatory decisions such as those associated with final decommissioning of complex sites (par-

ticularly existing sites), "should do more good than harm" then risk-informed, performance-

based decision making is an absolute necessity. (~, "1990 Recommendations of the Intema-

tional Commission on Radiological Protection, ICRP Publication 60 (1991 ), p. 28, 59; ~Al.SQ 

-

Health Physics Society (HPS), "Scientific and Public Issues Committees Position Statement: Ra-

diation Standards for Site Cleanup and Restoration (June, 1993) p. 7,9). In this regard, the NRC 

and EPA proposed decommissioning limit of 15 mrem/y is not a risk-informed regulatory limit. 

Neither is it performance-based in the sense that it may be difficult (and only at great expense), if 

not impossible, to determine compliance at complex sites involving significant soil or groundwa-

ter contamination with naturally-occurring radionuclides. 

Thus, the suggestion on pages 21 and 23 that it is not apparent that nuclear materials li-

censees will benefit significantly from risk-informed, performance-based decisionmaking, at 

least with respect to NMA's uranium recovery facilities and materials licensees subject to the 

proposed decommissioning limit, simply is inaccurate. Although involving lower risk and less 

complexity than many reactor-related regulatory issues, materials licensees face many issues that 

allow for, and indeed often require, risk-informed, performance-based decisionmaking to provide 

the necessary flexibility to satisfy regulatory requirements. 

A comprehensive initiative by NRC, as well as in response to stakeholder initiatives, to 

evaluate risk-informed, performance-based regulatory approaches will increase pressure on NRC 

to resolve dual regulation issues (e.g. , risk harmonization, mixed waste, use of uranium mill tail-

ings for non-l 1.e(2) byproduct material and diffuse NORM disposal), and to explain the 
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potential benefits and impacts through public communication efforts. NMA believes that NRC 

has both the responsibility and capability to do so. More efficient, cost-effective regulation that 

provides the necessary reasonable assurance of public health and safety will benefit all 

stakeholders. 

f. DSI 13: The Role of Industry 

Question: In performing its regulatory responsibilities, what consideration should 

NRC give to industry activities? 

The DSI paper poses five options as follows: 

Option 1: Continue the current program; 

Option 2: Expand the role of industry; 

Option 3: Increase accreditation and certification of licensee activities; 

Option 4: Increase interaction with industry and professional groups, and 

Options 5: Use a "designated industry representative." 

The Commission's preliminary views favor Option 1, which is to continue to evaluate in

dustry initiatives proposing further reliance on industry self regulatory activities as an alternative 

to NRC regulatory activities, on the basis of evaluation guidance to be developed by the staff de

scribing process and decision criteria. Additionally, the NRC should increase interaction with in

dustry groups, professional societies and technical institutes pursuant to Option 4. The 

Commission also thinks that Option 5 may have some potential where NRC oversight through 

inspection is infrequent. 
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On the one hand, the DSI paper suggests that NRC needs an overall policy "regarding the 

credit that should be given to industry activities that contribute to the achievement of necessary 

safety objectives." (DSI 13 at p.2) On the other hand, NRC notes that its recent enforcement 

policy expands credit to licenses that promptly identify and correct violations -- as it should! 

This raises the question of what is meant by the term "credit?" Credit in a specific enforcement 

context may be relatively easy to identify in both qualitative and quantitative terms. In address

ing the broader question of how much reliance NRC can place on industry self-policing, the term 

credit may really mean "credibility." This will always be a difficult issue to address in light of 

the necessary tension between the prime objectives of the regulator as distinguished from those 

of the licensee. However, in the context ofNRC's regulatory program, where the licensee has the 

primary responsibility to assure the protection of public health and safety and the NRC uses an 

"audit" approach to regulatory oversight, it should be more readily achievable than in some other 

regulatory contexts. Further, NMA believes it is a worthy goal that has led to and will in the fu

ture lead to more efficient and effective regulation. NMA believes that Option 1 with appropri

ate guidance, combined with Option 4, provide a platform for further ·progress. 

NMA, however, heartily disagrees with the DSI paper's rather negative assessment of ma

terials licensee industry groups' involvement(~ DSI 13 at pp. 6,12,14; App. A, pp. 23-37) -

particularly, with respect to uranium recovery licensees. NMA has participated actively on be

half of its uranium recovery licensees in legislative, judicial and regulatory proceedings relating 

to its members for several decades. In that time, NMA and its licensee members have developed 

technical and regulatory expertise on relevant issues second to none, including that ofNRC staff. 
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In keeping with its comments on DSI 14 (Public Communication Initiatives), NMA be

lieves that the best way to establish credibility (on both sides of the regulatory equation) is to 

seek early and ongoing involvement on regulatory issues of generic importance with relevant in

dustry groups like NMA. An ongoing dialogue that preserves the necessary dichotomy between 

the regulator ano the licensee can contribute substantially to a mutual understanding of the criti

cal issues and, thus, inevitably to more efficient and effective regulation in the public interest. 

It is worth, noting in this regard, a number of success stories that are not reflected in the 

DSI paper. First, after NRC, over NMA's strenuous objections, closed the Uranium Recovery 

Field Office (URFO) in Denver, a collaborative effort developed between NMA on behalf of its 

members, some individual licensees, and NRC's Waste Management Division staff to minimize 

the inevitable delays and confusion caused by the loss of institutional memory at NRC as a result 

ofURFO's closure and the obvious cost increases associated with dealing directly with NRC 

headquarters in the Washington, D.C. area. NRC formed a transition oversight team (TOT) that 

joined with NMA and others to attempt to make the new system work. As part of this effort, 

NMA suggested and ultimately co-sponsored with NRC a conference in Denver, Colorado in 

March, 1994 to introduce NRC's new uranium recovery staff to licensee and Agreement State 

personnel and issues, and vice-versa. This joint conference has been held each year since that 

initial effort and has attracted over 100 participants annually from the licensee community, NRC, 

Agreement States, DOE and EPA. There have been additional ongoing formal and informal 

meetings between NRC staff and NMA representatives which continue to address preexisting 

and "cutting edge" issues of regulatory concern. This process has stimulated creative efforts on 

the part of all involved that have resulted in, or will result in, reduced regulatory oversight where 
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appropriate. For example, the concept of performance based license conditions (PBLC's) was 

addressed and a policy to encourage them ultimately developed for uranium recovery licensees. 

In another context, the Fuel Cycle Facilities Forum (FCFF), a materials licensee group, 

co-sponsored a "!abletop" exercise to assess the feasibility of compliance with NRC's proposed 

15 mrem/y residual radioactivity standard for decommissioned sites. This excellent exercise 

demonstrated to NRC staff that, at complex sites with naturally occurring radionuclide contami

nation, compliance with the proposed limit may be essentially impossible and certainly ex

tremely difficult without largely unwarranted costs for the benefit to be derived. 

Thus, NMA, on behalf of its uranium recovery licensees, and other groups such as FCFF 

believe that they have participated effectively and aggressively with NRC to address cost

effective regulatory oversight. In that regard, NMA notes that a variety ofNRC decisions re

garding regulatory issues affecting uranium recovery operations under the AEA, as amended by 

UMTRCA, are leading to a series of complex and puzzling problems for uranium recovery licen

sees. These NRC decisions (e.g., NRC's assertion of jurisdiction over ISL wellfields, NRC's de

cision to afford non-Agreement States jurisdiction over the nonradiological component of 11 e.(2) 

byproduct material, NRC's staff guidance on effluent disposal, NRC's policy guidance on placing 

non l l .e(2) byproduct material in uranium mill tailings pile, etc.) were made a differing times 

and for differing reasons without the benefit of a strategic overview. The result is that uranium 

recovery licensees are facing a bewildering, crazy-quilt of regulatory contradictions and inconsis

tencies in the uranium recovery program. NMA has proposed to NRC staff that NMA present a 

White Paper or petition to the Commission outlining these issues and their related problems with 
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a proposal that the Commission reevaluate its positions as part of a "strategic" reassessment of 

uranium recovery regulatory issues. NMA believes that it is entirely appropriate to note this pro-

posal as a "placeholder" in its comments on NRC's overall strategic reassessment. 

NMA wiH continue its dialogue with NRC and develop a timeframe for presenting such a 

proposal to the Commission. NMA, therefore, specifically requests that the Commission take 

note of this comment and provide an opportunity as a part of, or as an adjunct to, this proceeding 

to reconsider these critical issues for uranium recovery licensees. 

g. DSI 14: Public Communications Injtjatjyes 

Question: What approach should NRC take to optimize its communication with the 
public? 

The DSI paper poses three options as follows: 

Option 1: Continue the existing approach; 

Option l(a): Focus on maximizing effectiveness and economy; 

Option 2: Place a priority on early identification of public concerns and methods for 
public interaction; and 

Option 3: Place a priority on expanding general public outreach. 

The Commission's preliminary views favor Option 2 and Option l(a). 

NMA is of the view that all of the options are essentially subsumed in Option l which re-

fleets a "maximum" dissemination of agency documentation to the public, timely and profes-

sional response to inquiries, and structuring of NRC activities to facilitate public participation. 

NMA believes that public participation cannot be facilitated effectively without "early 
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identification" of public concerns and methods for public interaction -- this is true for the "licen

see" public and the general public as well. 

The failure to develop public input at the earliest stages not only leads to less useful in

put, but also to l~ss efficient use ofresources and often public resentment. For example, NMA 

has continually expressed its desire to be included in "scoping" discussions on proposed regula

tory guidance (e.g., effluent disposal guidelines) and other relevant NRC efforts (e.g., the Law

rence Livermore study regarding seismicity concerns at uranium mill tailings facilities). The 

failure to involve the "licensee" public at early stages of both of the cited documents has led to 

less competent documents and, by definition, wasted resources. 

NMA also believes that it is important for NRC to expand its general public outreach per 

Option 3. Those who deal regularly with NRC understand its statutory authority and resulting 

regulatory posture. Most members of the media and general public (which apparently often in

cludes sister federal and state agencies) do not! The DSI paper acknowledges this in the discus

sion on public confidence in paragraph 4 on page 7. For example, the general public is not aware 

that "the Commission's role in protecting the radiological health and safety of the public is a lim

ited one, confined primarily to granting applications with or without conditions or denying appli

cations and does not include authority to undertake developmental programs." (49 Fed. Reg. 

9352, 9356, March 12, 1984; ~fils.Q DSI 13 at pp. 2-3 .) 

NMA also agrees that as NRC develops risk-informed, performance based regulatory ap

proaches, the need for effective communication will be increased substantially. For example, the 

public needs to understand the difference in regulatory approaches taken by NRC and EPA. The 
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public will not understand that although NRC's re~mlations may appear less restrictive then 

EP A's regulations, the final result is much the same when NRC guidance documents and the 

ALARA principle are factored into the equation. [Thompson/Goo, Attachment A, p. 10715-16; 

& al.s.Q; "Status of Risk Harmonization with the EPA under the 1992 MOU," SECY-93-134, 

p.7-8]. 

While NMA encourages general public involvement at an early stage, in certain circum

stances such involvement can be premature and destructive of an effective dialogue between the 

regulator and the licensee. NRC's public meeting policy goal is designed to provide meaningful 

opportunities for the public to be informed but without unduly affecting open and candid discus

sions between licensees and NRC staff. As NMA has stated in the past, if the public becomes 

involved at the stage when "preliminary" ideas, proposals and data are the focus of the dialogue, 

it could have a "chilling" effect on the willingness of licensees to work with NRC staff to solve 

regulatory problems. Additionally, since NRC does not regard inspections as public meetings, 

NMA unequivocally objects to public participation in enforcement conferences resulting from 

such inspections. 

With respect to NRC's proposed standards for site decommissioning, NMA again states 

its opposition to any requirement that formalizes the mode of public involvement such as by re

quiring Site Specific Advisory Board (SSAB). NRC should follow its basic approach to per

fo rmance based regulatory requirements and allow licensees the flexibility to develop the most 

appropriate site specific mode for public involvement. 
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h. DSI 21; Fees 

Question 1: In making decisions about what activities the NRC should perform in sup
port of its mission, to what extent should fees be considered? 

The DSI paper poses four options as follows: 

Option 1: Continue existing approach; 

Option 2: No consideration of fees for mandated activities; 

Option 3: No consideration of fees; and 

Option 4: Fees for service. 

The Commission's preliminary views favor option 2. 

NMA also supports Option 2. Under this option, NRC would 1) not consider fees when 

making programmatic decisions in response to NRC mandates; 2) require those requesting NRC 

to perform non-mandated activities to reimburse NRC for the cost of performing such activities; 

and 3) seek to have Congress explicitly address the payment of fees when adding new statutory 

responsibilities to NRC. NMA believes that where NRC has a statutory mandate to conduct cer-

tain activities, NRC must perform such activities, regardless of fees. NMA also supports reim-

bursement from parties requesting non-mandated activities; reimbursement would insert 

appropriate fairness into the fee process by ensuring that the party who benefits from the NRC 

action also pays for the cost of pursuing the action. NRC, under this option, also addresses some 

of the inequities of the fee system by attempting to deal with Congress regarding new statutory 

mandates. In this way it is possible that Congress may either exclude these costs from the fee 

base or grant NRC the authority to assess charges for new activities from any party benefiting 

from the activity. 
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While NMA believes that pursuing Option 2 could permit NRC to address some of the 

inequities inherent in the fee system, NMA still has some serious concerns about the underpin-

nings of the fee structure. In particular, the inequities caused by the OBRA-1990 mandate that 

NRC recover approximately 100 percent of its budget each year. Without legislative changes to 

OBRA, there is no way to alleviate completely NMA licensees' major concerns about the fairness 

and equity of the NRC fee schedule. 

In the second major issue raised in the DSI on fees, NRC discusses legislative changes to 

OBRA as a possible solution to the inequities in the 'fee system. The Commission does not sup-

port the approach and would instead continue current policies. 

Question 2: What funding mechanism should the NRC pursue, in addition to annual ap
propriations with fee recovery, to fund activities that are not required to be 
funded through appropriations, for example, certain international activities? 

The DSI paper poses four funding mechanisms as follows: 

Funding Mechanism 1: Recover the cost of providing requested services from the re-

questor, using fees and reimbursable agreements. The cost of activities that serve the interest of 

the general public would be recovered from general revenues raised from taxes; 

Funding Mechanism 2: (Current Approach) NRC applicants and licensees would con-

tinue to pay for approximately 100 percent of the appropriated budget authority . Reimbursable 

agreements would be used to fund all non-mandated activities; 

Funding Mechanism 3: Amend OBRA-1990 and AEA of 1954 to give the NRC maxi-

mum flexibility to assess fees; 
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Funding Mechanism 4: Rescind the Independent Offices Appropriation Act of 1952 

(IOAA) and OBRA-90 so that the NRC would be fully funded through taxes, as was the case un

til 1968. 

The Commission's preliminary view is to support Funding Mechanism 2. 

NMA supports a mix of funding mechanisms 1 and 3. By pursuing these options, NRC 

would put into effect the recommendation made by the Commission in its Report to Congress 

that OBRA be modified to relax the 100 percent budget recovery requirement and remove certain 

costs from NRC's fee base, thereby eliminating many of the inequitable burdens imposed on 

NRC licensees. (NRC, "Report to Congress on the U.S. Nuclear Regulatory Commission's Li

censee Fee Policy Review Required by the Energy Policy Act of 1992," February 1994 (NRC 

Report.) In its report to Congress, NRC acknowledges the problems, both real and perceived, 

with its present fee structure but claims that it is not authorized to undertake the changes noted in 

its report to Congress without express modification to OBRA or the AEA. NMA believes it is 

time therefore, for NRC to actively pursue a legislative agenda with Congress by drafting spe

cific language to modify OBRA or the AEA. NMA is committed to assisting NRC in this en

deavor. NMA acknowledges that the pressure on the Federal Government to achieve a balanced 

budget may make this legislative solution difficult to achieve but believes that fairness issues and 

the impact of the current system on competitiveness require that the attempt be made. 

Too heavy a burden is falling on uranium recovery facilities , particularly those sites on 

standby or awaiting approval of reclamation plans or approval to resume operations, without a 

comparable benefit. The realities of the uranium market have forced many cease operations to 
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either go on standby or to begin the decommissioning process. Sites that are awaiting NRC ap

proval of reclamation plans or are on standby require considerably less active NRC supervision, 

yet they must continue to pay an annual fee that is not commensurate with the benefit of holding 

a license. In fact, uranium recovery licensees even have to seek extensions of standby status in 

light of the timeliness in decommissioning rules apparently to some extent as a result of de

creased NRC oversight. 

This problem of the lack of a reasonable relationship between annual fees and services 

rendered by NRC, moreover, will be exacerbated in future years as more states become Agree

ment States, leaving fewer NRC licensees to bear an even greater share of the burden. The state 

of the domestic and international uranium markets, however, cannot support the imposition of 

even heavier financial burdens on NRC licensees. The number of operating sites can be expected 

to decline ifNRC does not find a more equitable means of assessing annual fees on its licensees. 

The current system also, in effect, gives preferential treatment and therefore, a competitive edge, 

to licensees in Agreement States. 

If the attempt to achieve a legislative solution fails, NMA recommends that NRC pursue 

its current approach to recovery of fees. NMA agrees with NRC that within the current system 

some improvements can be made administratively. NMA has supported several NRC proposed 

administrative changes that help make the fee system more equitable including: 1) changes to 

the method for allocating budgeted costs by treating some ofNRC costs that do not directly 

benefit NRC licensees as if they were "overhead;" 2) changes to the methodology for calculating 
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annual fees; 3) pursuit ofreimbursable agreements with agreement states, DOE and DOD; and 4) 

attempts to stabilize fees by establishing a base fee. 

Question 3: In performing reimbursable work, how should the NRC address the full-time 
equivalent (FTE) constraints that limit the number of NRC staff? 

No specific options for dealing with the FTE question are posed but the Commission's 

preliminary view is to support the NRC's identification of FTEs associated with reimbursable ac-

tivities as "business-like" activities, thus removing FTEs used for such activities from the NRC 

ceiling. 

NMA agrees with the Commission that it is inappropriate for the Federal Workforce Re-

structuring Act of 1994 (FWRA) to limit the number of NRC FTEs available to do reimbursable 

work. Since the reimbursement arrangement will provide NRC with the funds to do the work re-

quested, no ceiling should be placed on the FTE levels for accomplishing such work and thus, 

may fit under FWRA's "business-like" organization exception. NMA adds however, that the 

same reasoning applies to most of the work done by NRC, not just the work that is reimbursable. 

Since NRC is required by OBRA to recover nearly 100 percent of its budget from its licensees, 

NRC will be reimbursed by its licensees for the actions it takes in any given year. Therefore, 

NMA believes all work done by NRC that is recovered through licensee fees may also be consid-

ered "business-like" activities and not affected by the FWRA ceiling on FTEs. 
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Other fee issues that merit attention durin2 the Strateidc Assessment Process 

Lack of Oversight 

Problem: Lack of oversight is a problem that might exist even without OBRA, but the 

existence of OBRA exacerbates the problem. A system that allows an agency to recover 100 per

cent of its costs, in essence, is an invitation to regulatory abuse. There is little oversight or qual

ity control. These are serious flaws that can lead to gross inequities in the system. For example, 

uranium recovery facilities are charged an hourly rate for inspections, but there are no limits for 

how often a facility can be inspected leaving open the possibility for excessive inspections and, 

accordingly, excessive fees. 

The regulations have no provisions to allow licensees to object to unreasonable costs. 

Without such a mechanism, the licensees are at the mercy of the regulators and must pay for 

services rendered, regardless of the necessity, efficiency, advisability or value of such "service". 

There is no assurance that any given regulatory function performed by NRC will be completed 

expeditiously, efficiently or within a reasonable range of costs. 

Proposed Solution: The fees charged by NRC are intended to recover operating costs. 

The licensees, accordingly, should be given the ability to oversee and have input into the NRC 

budget. If licensees are to be charged for the costs incurred by the regulatory agency for their 

own regulation, the licensees should be able to have some control over the costs incurred by that 

agency through, for example, a licensee review board established to review NRC fees annually 

and to make recommendations to the Commission. 

50 



• 
Hourly Rates 

Problem: The professional hourly rates established annually are arbitrary and do not re

flect the costs of providing re.gulatory services to licensees. NMA believes the hourly rate is too 

high for NRC staff and cannot be justified. The current $116 hourly rate equals or exceeds the 

hourly charges of senior consultants, principals or project managers at major consulting firms 

and exceeds the generally accepted rate for similar work in the private industry. 

Proposed Solution: As NMA has advocated in previous comments, NRC should, at a 

minimum, set certain standards for the "services" provided by the Commission. These standards 

would help insert more fairness in the fee system and can be implemented without any modifica

tions to OBRA. For example, standards regarding consistency in charges, deadlines for comple

tion, and itemization of bills should be adopted. 

IV. CONCLUSION 

NMA is pleased to have the opportunity to participate on behalf of its uranium recovery 

licensee members in NRC's SARI process. NMA hopes that its comments will be considered as 

intended -- that i·s, as constructive input into NRC's Agency-wide process. NMA also again re

quests that the Commission recognize the "placeholder" request for a strategic reassessment of 

uranium recovery regulatory issues which NMA believes is both appropriate and necessary in 

light of the SARI process. 
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Mixed Waste: A Way to Solve the Quandary 

by Anthony 1. Thompson and Michael L Goo 

Edilon' Swrurtary: CM.Trallly, mi:ud ~ wmu is repi,aud 
l1y bodt the NRC and DOE 111"'6 the Atomic En.e1D Act (AL!) and l1y EPA 
wtdlr RCRA DupiU the aienciu' 1UllM1"0MS and elabonJu attempts to minimiu 
and avoid conjlku ~en tM.M two rtplatory scMmu, a jrutdarMnJIJJ conflict 
remai1u !¥tween the approacha that the two statula ~ to rtp}ating waste. 

Alta' rnVwing the disparau mi.ud-waste repiazcry schema of the AEA and 
RCRA. the OMthcn OMlliM SOIM of the key inconsi.slencia !¥tween hazardous 
and radioactiw ~ managemnrt and di.spo.saJ rtqliliremen:s wtdlr the ACU. 
and uamiM the effect dial conjfku ~had on the uisting mi:ud-waste ~m. 
TMy conclll.M that the dw:iJ replation of mi:ud wmu prtJVidu no discernible 
benefit to """""' lteaJth "' the orWonment. In ~ 10 the apparenl and 
wtabaud probkru of the CIUTOll ~ which dmw from the NRC '.r. DOE '.r, 
and EPA 's clai.nu 10 commonftui.stJictjon, the OlllMn •aat the~ 
of a mi.ud-~ rtplatory schel'M baud on the rteopition of the physical 
propertia of the maurials in qlUStion. TMy maintain that tlwre are primarily 
two typu of mi:ud waste ~wu that is predominately radioactiwly hazardous 
and wmu that is predominaUly chemically 1raz/JrdolU-and that replatory 
rtqlilirnMnts should rejkct tM.M diffuence.s. Undlr their approach, RCM 's 
replatory schnw WO&IJd apply 10 a mi.ud wmu that contain.f low lewis of 
radioactivity and is predominately chemically hauudou, wMna3 the AEA 's 
replatory rtquinments woWd control the managerMnt of a miud waste that 
contain.J any signi.ficanl amowtt of radiooctivity. 1M OMIJscn rmew as ~ls 
for their~ approach, the cooperatiw schema that the NRC and EPA 
~ t:/,ew/of*l 111"'6 both the ALt, as 01M1IMd l1y the UrOIWurt Mill Tailinp 
and Radiation Control Act, and the Nw.c/ar Wa.u. Policy Act, in replaring, 
rupectiwly, IU"01Wurl mill tailings and laigh-lewl ~ a1 ma that will "'1imauly 
1- D'NMtl in perpetWty l1y the DOE. 1M fact that the approach the authon 
ncommend ltlu worUd for mill tailinp for ovet' a tkcaM kads th.em 10 concllu:U 
that a Milar program can also 1- succasfally applWJ to the miud-wmu cri.si.s.. 
TMy also concbuk, ~. that IUltil key repJ,atcn rteogniu and accept that 
dw currart mi:ud-~ crisis stnru not from the ~ plry$icaJ proputiu of 
dw ~ bta from their own jMrisdictionaJ attituda, the miud-wmu replatory 
~ can only becOIM man intractabk and~ 

23~107~ 

Tbe cum:nt system for control and permanent disposal of 
mixed wu&e ii neither functional nor rational. Funda

mentally ill<ODCeived, the larply nonexistent mixed-wuie 

Mr. Tbompeoa ii 1 panner IDd c:o-coordina&or of the Environmental 
IDd Naanl Reaourcea poup ll the law rum of Perkim Coic, ill 
Wubinsioo, D.C. He apecial.i.zel ill aivir'oGmental law, coaccncntiJl1 
in 1'11diaboo. riJk uaeument. IDd occupa&ioaal bealth IDd aafety-re
laled maacn. Mr. Ooo i1 an UIOcial.e a& the same office IDd also 
apecialiua in environmental law. The 111thon wiah to sruefully IC· 
mowled1e the Uliltanc:e of Ma. Paaic:ia O'Toole, wbo labond ovw 
repealed dratta of this muuacripc. 

dilpcm1 system ii not bued on the physical properties of the 
wuie in question. but rather on artificial distinctions between 
the re,watory proarama under the Atomic E.nergy Act (AEA) 1 

and the R.eaourc:e Conservation and Recovery Act (RCRA). 2 

Despite RCRA 11006'1 mandate that RCRA yield to the AEA 
to prevent inconsistencies caused by clashina reauiatory re
Jimes, the U.S. Environmental Protect.ion Agency {EPA), the 

1. 42 u.s.c. ff2011·2.297. 
2. 42 U.S.C. lf6901.@92k. EI...R Sru RCRA 11-78. 
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• Department of Energy (DOE). and the Nuclear Regulatory 
Commission (NRC) have never realistically addressed the 
thoroughgoing inconsistencies between the acts. much lcsa 
suc:ce.afully invoked the authority of 11006. Consequently, 
the management and disposal of "mixed waste" has become 
a dilemma. 

The problem stems from the failure of Congress and the 
regulators to acknowledge the incompatibility of the AEA 
and RCRA regulatory regimes. This failure bu led to both 
the creation of increasingly complex regulatory schemes 
by the regulators in an effort to avoid the appearan4:e of 
incompatibility, and to the spending of millions, if not 
billions, of dollars on new technological "fixes" for mixed
waste disposal. Yet despite the proliferation of regulations, 
extensions, clarifications, and guidance, the basic situation 
remains unchanged: Permanent disposal capacity for much 
of the mixed waste in the United States is virtually nonex
istent. and intractable political and regulatory barriers im
pede its developmenL 

The present system is ineffective. FU'St, given the AEA's 
stringent regulation oflow-level radioactive waste (LLRW), 
for wastes that are significantly radioective, EPA 's assertion 
of RCRA jurisdiction over the chemically ha.za.rdous com
ponent of mixed waste provides. at best. a marginal envi
ronmental benefit. At worst, it detracts from public health 
and the environment by unnecessarily divertin1 resources 
to deal with an artificial problem and by requiring long-term 
storage of some dangerously radioactive materials. Simi
larly, for wastes that are primarily hazardous, such u many 
scintillation fluids containing low levels of radioactivity, 
assertion of AEA jurisdiction may also be unnecessary and 
ill-advisec:L 

For the large portion of the mixed-waste stream that 
contains significant levels of radioactivity and cannot be 
readily incinerated, the primary long-term hazard is radio
activity, not chemical toxicity. Potentially lethal doses of 
radioactivity from these wastes cannot be perceived by 
human senses and., whereas the toxic components of chemi
cal mixtures can be treated, neutralized, or destroyed, only 
time and transmutation can eliminate radioectivity. Mo~ 
over, some radioactive materials remain hazardous for hun
dreds or even thousands of years. 

One solution to this problem ii relatively straightforward. 
It would address the severalfold problem of the current 
system by focu,,ing on the physical properties of the ~ 
rials, their relative pocentia1 hazards, and the mandate of 
RCRA § 1006. By focusin1 on waste characteristics, better, 
more efficient regulation ii more readily achievable. Ca• 
gorizing waste based on its hazardous charad.eristics allows 
simple placement of control of the waste under the authority 
of the agency best equipped to regulate the particular ma
terial. Under this system. where mixed waste is composed 
primarily of chemically hazardous components, such u 
fluids that are readily incinerable and contain very low 
levels of radioactivity, the NRC and EPA should be directed 
to exempt such materials from most applicable AEA re
quirements in a fashion similar to the NRC"s proposed 
below-regulatory-c:oncem policy. Where the primary hazard 
from a mixed waste is radioactivity, the AEA, not RCRA.. 
should assume the dominant role in the regulation of mixed 
waste. Accordingly, mixed waste would be subject to only 
one set of regulations that are designed to eliminate and 
minimi:ze, respeo..-tively, both the chemical and the radioac-

tive hazards of mixed waste. Disposal could take place at 
commercial LLRW disposal sites or at the DOE-owned and 
operated sites licensed in perpetuity by the NRC. EPA would 
retain both an advisory role through the Federal Radiation 
Advisory Counsel and an affirmative regulatory role 
through its authority under Reorganization Plan No. 3 to 
promulgate '"generally applicable standarda'" for the ~ 
tection of the public from off-site re lea.sea of radioactivity.> 
A role for public participation and oversight at the DOE's 
LLRW disposal sites could also be incorporated into such 
a system. 

Ample statutory and praci:ical precedent exists for such 
a system. and is discussed in this Article. Although RCRA 
§1006 provides a means to resolve the existin1 inherent 
regulatory conflicts, all parties involved in the mixed-waste 
quandary would be far more comfortable with an explicit 
congressional blessing. To justify any such congressional 
action, the cue must be made through an analysis of both 
the origins of the mixed-waste crisis and the merits of 
deferrin1 to the AEA radioactive waste management system. 
This Article is a preliminary attempt at such an analysis. 

The Orf&im ol M1ud Wute 

1M A.EA: A ComprtMnsiw Sysump Niu:kar-&laud 
Material.s 

Analysis of the present mixed-waste system and the u
soc::iated quandary requires an understanding of the origins 
of the AEA system for defining and regulating radioactive 
waste. Contrary to popular opinion, the AEA, not RC~ 
wu the nation's first "'cradle-to-grave·· waste manage
ment sy~ predating RCRA by almost 30 years. Two 
important facets of the AEA regulatory scheme for radio
active materials beu on the mixed-waste issue. First, the 
AEA does not have the scope of a general environmental 
statute. It is deliberately limited to regulation of nuclear 
materials created by, used in. or associated with the nuclear 
fuel cycle and the use of radioactive material in medical 
or experimental activities. Second, its system for control
lin1 haz.arda from radioactive materials wu envisioned 
to be both stringent and comprehensive, despite its limited 
scope.• By enactin1 the AEA in 1947, and amendin1 it 
in 1954, Congress surely did not contemplate that another 
equally complex system. namely RCRA.. would be simul
taneously imposed on materials fallin1 within the AEA 's 
scope. 

0 TM UmiUd Seo,,._ The enactment of the AEA ..,.... a 
reaction to the Manhauu Project weapons development pro
lfllll and the subeequem creation and growth of the civilian 
nuclear power indulcry. ~ a result, and became naturally 
oc:cunin1 IWtio.ctive materiala are ubiquitous in the environ
ment, Conare- and the Atomic Energy Comm.mica (A.EC), 
which subeequently split to become the NRC and the DOE, 
dell"berately limited the ~ of AEA regulation to specifically 
defined nuclear materials. 

3. R.ecq. Pia No. 3 ol 1973. 35 Fed. Res. 15623 (1970). rqnnutt 
ill 5 U.S.C. app. M 112. a1td bl 84 Stai. 2086 (1970). 

4. NRC. NUREO 1310. NAn!UU.Y 0ccuuJNo AHO Ac:aL.UA· 
roa Plooucm ~ MATUL\U 16.17 (1917). 

!l. Id. M 16. 
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The narrow circumscription of the definitions of materials 
subject to the AEA demonstrate this limited scope. For 
example, Congress and the AECfNRC created a definition 
of regulated "source material" that exc:ludes natural ura
nium and thorium ores until they are removed from their 
plac::e in nature and unless they equal or exc:ced 0.05 percent 
by weight of thorium or uranium. • Congress defined "spe
cial nuc:lear material" (used in nuc:lear weapons) by refer
enc::e to "uranium enriched in the isotope 233 ... or 235," 7 

and the NRC added that such material must be ' 'capable of 
releasing substantial quantities of atomic: energy.'' 1 Simi
larly, the definition of "byproduct material" is keyed to 
either the production and use of special nuc:lear material or 
to uranium mining or milling. 9 rmally. both Congress and 
the NRC defined the LLRW by reference to radioactive 
materials that either c:ontain, or are themselves, materials 
subject to AEA regulation. but whic:h are not high-level 
waste, transuranic: waste, spent nuc:lear fuel. or uranium 
mill tailings. 10 

Through its language, the AEA attempts to be exclusive 
in its approach to determining the materials it regulates, as 
opposed to RCRA. whic:h tend.t to be inclusive. This ap
proach is also refl~ in the overall regulatory philosophy 
of both the AEC and the NRC. Moreover, the AEA defini
tions, such u that for byproduct material. are inherently 
proc:ess-specific:, whereas RCRA definitions are based on 
both a waste's c:haracteristics and/or the processes from 
whic:h the waste arises. 

0 'I'M Comprehensiw Nahlre of AEA Coverage. Neverthe
less, becau..e the AEA represents perhaps the first attempt by 
the U.S. government to respond to an environmental and public: 
health baz.ard, it goes to great lengths to ensure complete 
control over materials falling within its scope. Indeed, in the 
early days of the AEA and the AEC, the entire nuclear industry 
wu c:reated, owned, and mooopoliz.ed by the federal govern
ment 11 The government owned all source material and, even 
today, requires a license for its mere pc:lGCS'ion. Congress also 
made c:lear that, like no industry before it, the nuclear power 
industry would be comprehemively regulated from its incep
tion on a c:radle-to-grave buia. Moreover, the AEA preempted 
state regulation of radioactive haz.ardl for materials subject to 
the AEA. 12 Thia comprehensive and preemptive authority wu 
implemented through regulatiom that required the tracking, 
ac:c:ounting, and regulated disposal of all the materials through
out the United States that are subject to the AEA. M originally 
conceived, that system wu intended to addrea permanently 
the hazards from radioactive waste. 

6. ~~ 42 U.S.C. 12014; 10 C.F.Jl. 120.3(aX1~). 

7. 42 U.S.C. 12014; 10 C.F.R. f20.3(16). 

8. 10 C.F.R. t20.3(a)(l6). Coapea al.lo defined the tam " speat 
nuclear fuel" by reference to the nuclear react.or cycle and defined 
the tam '"hisJ>-level ~ve wut.e '' by reference to ' 'reproceued 
spent nuclem" fuel." ~'Train v. Colondo Pub. lnierest Reac.arch 
Group, 426 U.S. l, 6 El.Jt 20S49 (1976). 

9. 42 U.S.C. 12014(e); 10 C.F.R. 120.3(3) . 

10. 42 U.S.C. f2021b(a) ; 10 C.F.Jl. 161.2. 

11. l'fRC, NUR.EG 1310, swpro DOCC 4, ll 17. 

12. ~~. '· I· · Nonbern Swea Power Co. v. MinMIOf&. 447 F.2d 1143, 
1 El.Jt 20218 (8th Cir. 1971), a/fd, 405 U.S. 1035. 1 El.Jt 204.51 
(1972); P-acific Gu 4: Elec. Co. v. Swe E!lierJY Resourca Cocu.er· 
vatioa 4: Dev. Comm'n. 461U.S. 190. 191 , 13 El.Jt ~19, 20520 
(1983). 

RCRA: Miud Wa.su Cowus /lllO Eking 

In 1976, because of the limited, though pervasive scope of 
the AEA 's regulatory scheme, Congress purposely excluded 
from the definition of solid waste under RCRA those ma
terials falling under the purview of the AEA. lJ RCRA 
§ 1004(27) excludes AEA c:ont:rolled materials, including 
source, special nuclear, and byproduct material. from the 
definition of a solid waste. 14 This exclusion is also present 
in RCRA implementing regulations, issued by EPA at 40 
C.F.R. §261. 

Furthermore, Congress made c:lear that in c::ascs of incon
sistency, RCRA would "yield" to other preexisting pro
grams, such u the AEA. Ac:cording to RCRA § 1006; "Noth
ing in this Ac:t [RCRA] shall be c:onstrued to apply to any 
activity or substanc:e whic:h is subjed . . . to the Atomic: 
Energy Ac:t of 19S4, exc:ept to the extent that such appli
cation is not inconsistent with the requirements of such 
Act.••" This language has two equally important effec:ts. 
rU'St, it c:ontemplates, to the degree prac:tic:al. • system of 
dual regulation for materials falling under both RCRA and 
other statutes. To that extent. it c:an be viewed as important, 
although indirect. support for the c:oncept of mixed waste 
and a c:omplementary AE.A/RCRA waste management sys
tem. Sec:ond. however, it makes c:lear that suc:h a system 
must be c:omplementary, rather than inc:onsistent. and that 
in c:ues of inconsistency, RCRA yields. 

RCRA §1006, however, has never been used suc:c:essfully 
for the proposition that RCRA must yield. In 1984, the DOE 
invoked §1006 for the proposition that all of its activities 
falling under the purview of the AEA and relating to the 
nation's national security interests were exempt from regu
lation under RCRA whether involving RCRA materials or 
not. 16 The DOE lost the argument. the c:ourt ruling that 
RCRA applies to the DOE's facilities, absent a specific: 
finding of incompatibility. 17 The c:ourt c:onc:ludcd that "the 
most reasonable reconciliation of the RCRA and the AEA 
is that AEA fac:ilities are subject to the RCRA except u to 
those wastes whic:h are expressly regulated by the AEA: 
nuc:lear and radioactive materials." 11 

In the wake of this decision. c:ongressional attention 
turned to the issue of mixed waste. Although the 1984 
amendments to RCRA retained the status quo, the recog
nition of the importance of the mixed-waste question by 
two key members of Congress, Senators John Cbaf ee and 

13. Coapeu al.lo toot simils measures under other major eoviroo
IDCDC&I ltllUlel. For imiaDce., under the Comprehensive Enviroo
mental Jlapamc. ~ricla.. and Uabiliry Act (CERCLA), 42 
u.s.c. H9601-9675: STAT. CER.CLA 7-61, IDY releases ol 
IOW'CC, special nuclear, or b)1ll'Oduct malerial in accordaDce with a 
pcnnit issued under the AEA an: exempc from CERCI..A. ~' id. 
19601 (1 O)(k), El.Jt STAT. CERCLA 7. Similarly. releues of source, 
special nuclear, and b)1ll'Oduct malerial are also exempt from the 
definitioa al I pollutllll under the Federal Wai.er Pollution Control 
Act. 33 U.S.C. fl.362(6), El.Jt STAT. fWPCA 99. 

14. 42 U.S.C. f6903(27). El.Jt STAT. RCRA 13. 

15. 42 U.S.C. ~. El.Jt STAT. RCRA 14. 

16. Lepl Eavtl. Auiscance Found. v. Hodel. 586 F. Supp. 1163, 14 
EU 204~ (E.D. Te1111. 1914) (UM). 

17. The DOE bu been criticiz.cd for takin1 lhiJ po1ition. In !'eU"OS'peC'"., 
had the DOE limited its exemption cl.aim aolely IO the AEA · 1 
resulated malCria1a radler than the entirety of the AEA ' 1 facilities. 
the DOE mip bave prevailed. thereby Laraely avoidinl !be mixed
wure ilaue. 

18. LEAF, 586 F. Supp. aa 1167, 14 ELR 11 20426. 
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Alan Simpson. both of whom were members of the Senate 
Committee on Environment and Public W orlcs, ultimately 
led to agency action. The two Senators issued ~y con
flicting policy statements regarding mixed waste. According 
to Senator Cb.afec: 

The exc:lusion of Atomic EnersY Act materiala applies 
only to the radioactive materiala themtelvea and not to 
any wutca with which the AEA materiala may be ~ 
ciated. RCRA appliea to haz.ardous wuu. that are mixed 
with radia.ctive materiala. C>therwi.e the m.ixin1 of small 
amounts of radioective materiala with hazardoua wastca 
could transform the entire wasae stream into an AEA 
material exempt from RCRA. 19 

Chafec further noted, regarding § 1006: 

Section 1006(a) of R.CRA does not in any way exempt 
mixed hazardous and AEA wastes from RCRA . . . except 
to the extent that applic:atioo of RCRA would be incon
sistent with specific requirements of the AEA. Thus, only 
in the rare cue where compliance with both RCRA and 
the requirements of the AEA would be pliysicaJly impM
sible are thae materiala exempt. 20 

Senator Simpson believed otherwise: 

It straina credibility to interpret .. . [RCRA] to mean that 
. the mere preaenc:e of hazardous substmcea in a wuie 

stream that is otherwise primarily made up of 90urce, 
special nuclear and byproduct material. [subjects such a 
waste stream to RCRA requirements] since thia would 
have the effect of renderins thia particular exemptioa a 
nullity, ... [thereby] effectively extendfm&] the reqW.. 
men ts of [RCRA ], u amended. to virtually all radia.ctive 
Wasle streams. 21 

Simpson noted that the language of § 1006 "contemplates 
more th.an a demonstration of mere physical impossibility, 
. .. [i]ndeed I can envision a wide range of situations where 
compliance would not be a 'physical impossibility' but 
would nevertheless be inconsistent with the requirements 
of the AEA." 22 Simpson included a letter from NRC Chair
man Nunzio J. Palladino that set forth numerous incom
patibilities between RCRA and the AEA that were hued 
largely on the different approaches taken by the NRC and 
EPA to minimi:ze potential hazards from radioactive and 
chemically hazardous waste. n 

Senator Cha.fee's views ultimately prevailed at EPA. On 
July 3, 1986, EPA published a Fuloal /Ugisur notice 
indicating that states with authorized RCRA hazardous 
waste programs must apply for permission to regulate the 
h.azardous portion of mixed waste. thereby effectively as
serting RCRA jurisdiction over mixed waste. 14 Sub
sequently, EPA explicitly extended its interpretation of its 
jurisdiction to include stat.ea without authorized RCRA ~ 
grams, effectively admitting that EPA had not previously 
regulated nll;:ed waste. 2' 

19. 130 CoNO. 'RBC. 59269-70 (daily ed. July 26, 19&4) ("",...,,.... o( 
Sen. Chafec). 

20. Id. ll 59382-83 (emphuil added). 

21. 130 CoNO. RBC. 59727.29 (daily ed. Aus. 6. 19~) (su•emcnc of 
Sen. 5 i.mpsoa). 

22. Id. 
23. Id. 

2•. 51 Fed. hs. i.5°" (July 3. 1986). 

15. 53 Fed. Res. 37045 (Sepe. 23. 1988). 

EPA and the NRC also issued a document, Joi111 Guidanu 
011 t~ Dtfinirio11 of Com1MTCiaJ Low-level R.a.dioactiw 
and HtWJTdoru wa.su, to all of the NRC's li~~ in 
March 1987. 26 This document provides a method for iden
tifying low-level mixed waste u mixtures of the LLRW 
and hazardous waste. According to EPA, 

NRC resuJatiom exilt to control the byproduct, source 
and special nuclear material components of mixed 
[LLRW], and EPA hu the authority and continua to 
control. the hazardoua component of mixed [low-level 
wut.e). However, when the components are combined to 
become mixed [LLRW], neitha agency hu exclusive 
jurildic:tion under federal law. Thia hu led to a situation 
of dual re,wationa where both agencies, NRC and EPA 
re,wate the same wuae. 27 

~ Paradoz of Dllal Mi.ud-Waste Reglllatioll 

Although initially appealing, component-by-component 
regulation of mixed radioactive and hazardous waste fails 
to reflect accurately the realities of mixed waste. This is 
apparent in EPA's statement that both the NRC and EPA 
"regulate the same waste." 21 

Although it is logically possible to distinguish between 
hazardous and radioactive components of a waste, in prac
tice, each component is often one and the same. As the 
DOE explained in its final interpretation of its AEA/RCRA 
responsibilities: 

DOE .-uned that the exclusion wu intended by the 
Conpas to be applied to radia.ctive wutea in their real 
worid conficuratioL Virtually all radia.ctive wasae sub
stancel ue contained, dillolved or suspended in a non
radio.cdve medium from which their ~tion is im
practical. AccordinaJy, DOE noted that in proposing the 
direct proc:aa appro.ch, that unless some radioactive 
waste streama were considered to be byproduct material 
in thlirtlllinty, RCRA 's exclusion of byproduct material 
might reuooa.bly be pa-ceived to have little effect,~ 
came RCllA'1 applic:adoo to a nuclear wute's non-ra
dio.cdve medium would appear to entail at leut the 
indirect ~ ol the radioouclides dispened in the 
medium. 

Despite the DOE•s recognition of the basic conflict between 
joint EPA and NRC/DOE regulation of the same material, 
the DOE•s final rule defined byproduct material subject to 
the AEA to refer ''only to the actual radionuclides dispersed 
or suspended in the waste substance .... According to the 
DOE. '"the non-radio.ctive hazardous component of the 
waste substance will be subject to regulation under the 
R.csource Conservation and Recovery Act. .. Ja 

The DO E's acceptance of a position it had already rejected 
u impractical exemplifies the "Alice-in-Wonderland" at-

26. EPA. PoUCY D~ 9'432.~2. JorNT GumANCZ oN THll Dm
NmON "* 0:.>IOO!PC"!U Low-t..vu RADIOACT1W AND HAZ.UJ>
ous w .um ( 1917). 

17. Id.• 2. 
28. Id. 

29. 52 Fed. Rq. 15937, 15939 (May l, 1987). SH al.so SO Fed. Rq. 
45736. •5737 (No.. l, 19U) (ooc:iq Iha& unleu AEA fl l{e)(l) 
b-yprodua mala'iala iaclude tbe entirety of tbe wuie. RCRA exclu
sioa for byproduct mazeria1 woWd be "reduced to a vUtu&I nullity"). 

JO. 52 Fed. Res. ism. 159'41 <May l, 1987): 10 C.F.R. t962.3. 

31. 52 Fed. Rq. 15937, 159'41 (May l , 1987). 
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titude of thole involved in the mixed-waste dilemma. Taken 
to its logical extreme, accepcance ofEPA's and the DOE's 
interpretation leads to atom-by-atom regulation of mixed 
waste and, in many key instances, effectively nullifies 
RCRA 's exclusion for source, special nuclear, and bypnr 
duct material. As one commentator bas stated: 

[I)f the phrue ''mdia.ctive material'' refen only to 
radioouclide.-<he radioective atoma contained in a 
material, then there la DO such thiJ1a U a pure byproduct 
material, except perhaps under controlled laboratory con
ditiom for f1eetiq periods of time. All material yielded 
in or made r.dioKtive by any technique will contain at 
least 101De nooradia.ctive at.oma and durina the puup 
of time, radia.ctive decay will p-adua.lly increue the 
ratio of nonndia.ctive to radia.ctive a&oma. ••• The 
notion that an individual atom paaea from the AEA to 
RCRA control at the inltant of its decay la untenable. 32 

The DOE's endorsement of this view establishes the degree 
to which regulators have distorted physical reality as a result 
ofEPA's assertion of RCRAjurisdiction over mixed waste. 

EPA's RCRA rules have only added to the problem. 
Unda EPA's mixture rule," any mixture of a listed haz
ardous waste and any other material is considered, in iU 
entirety, to be a listed hazardous waste. Thus, to the extent 
that a listed hazardous waste is mixed with any AE.A ma
terial. the AE.A material itself, including the wholly radio
active component, would become a hazardous waste under 
the mixture rule. As EPA, the NRC, and the DOE guidance 
have suggested, no distinction would exist between the AE.A 
and RCRA components of the waste. 34 The DOE's rationale 
for accepting the largely fictitious notion that mixed waste 
can. in significant measure, be separated into its hazardous 
and radioactive components is revealing. 

RCRA ia a remedial statute and u such must be liberally 
construed for the remedial purpoee for which it wu 
enacted. The intended comprehensive nature of RCRA 'a 
regulatory scheme ia evident from the lesialative hisaory. 
The Houae Committee .. . reprded it u closina the lut 
reznainina loophole in the framework of environmental 
laws. . . . Acc:ordinaly, DOE decided that RCRA 'a de
finitional exclusion of IOUl'ce. apecial nuclear and bypro
duct material usumea a nanower lisnificance than wu 
suueated in the pc<JPC*'Cl Nie. 35 

The notion of RCRA u a ga~fillina environmental stat
ute, which was meant to be broedly applied to all situations 
that are not clearly covered by another statute, bas played 
a key role in the creation of the mixed-waste quandary. 
RCRA, drafted in the pro-environmental fervor of the 1970s, 
is intended to be a broad statute of general applicability, 
and EPA's implementation of RCRA bas reflected this 
thrust. In contra.st, while the AEA wu always intended to 
be a comprehensive system for regulating specific radioac
tive materials. both Congresa and the NRC have always 

32. John-Mart Stemvaq. H.u.uoous W .un I.Aw AND Pv.cna at 
~2. 63 (Sept. 1986). 

33. '60 C.F.ll 1261.3 . 

34. The United SWiii Court al Appealt for lhe Disuic:t ol Columbia 
Ci.mW invalidated lhe mixture rule in SbeU Oil Co. v. U.S. Eovi
roamcmal Procectioa AreocY. 950 F.2d 74 1, 22 ElJl 20~ (D.C. 
Cir. 1991 ). The mixture rule remaiJla iemponrily in effect. however, 
until October I. 1994, pendin1 EPA'1 decisiocl whether to reprom
ulpre lhe rule or ablDdoa iL 

33. 32 Fed. a.e1. 13937 (May 1. 1987). 

resisted efforts to expmd the AE.A 's scope and the mission 
of the NRC beyond these parameters. These differences in 
approach have allowed EPA to intrude into regUlatory areas 
previously construed to be reserved entirely to the NRC 
under the AE.A. 

1.acouisteacy ud 1.acompat.ibillty 

'IM NRC '.! lnilial View 

The clear import of RCRA f 1006 is that RCRA must yield 
where there is conflict between the AE.A and RCRA. Yet 
EPA. the NRC, and the DOE have interpreted this section 
narrowly, insisting that it applies only where it is "physically 
impossible" to comply with both statutes. 

Where regulatory requirements with built-in flexibility 
are involved, however, it ii bard to imagine precisely the 
ex.act cootoun of such a conflict. For example, RCRA 
regulationa that encourage regular opening and visual in
spection of waste containers for sampling appear to conflict 
with the NRC's principle of keeping eXposw-es "as low as 
reasonably achievable," which. if read fairly, forbids such 
practices. The word "reasonably," however, can be 
stretched to accommodate such a practice. Yet physically, 
it is impossible to sample radioactive wastes without in
creasing exposure, unless extreme methods, such as robotic 
sampling, are used. By insisting on "physical impossibil
ity," regulators have committed themselves to the unenvi
able task of continually attempting to reconcile fundamen
tally inconsistent regulatory systems. 

Many obvious inconsistencies have been identified since 
the start of the mixed-waste debate. In 1984, the NRC made 
the following statement to Congress. 

We believe resuJatioo by EPA unda RCRA of radioac
tively c:,oatamjnated chemical wastes currently under 
NRC and apeemem state jurisdiction ia inconsistent with 
our resulatory requirements established punuant to the 
Atomic Ener)y Act. Radio.ctively contaminated chemi
cal wastes resuJat.ed by NRC and aareemait states should 
not be resuJat.ed under RCRA. 36 

The current state of the mixed-waste system establishes that 
this statement bu been given little attention. 

'IM NRC/AEA. Approach to Radioactiw Wasu Management 

Radio.ctive waste and chemically hazardous waste are not 
the same. Systems for managing and permanently disposing 
of each differ significantly. The basic difference between 
radioactive and chemically hazardous waste is that hazard
ous waste can usually be destroyed by processes such as 
incineration. whereas radionuclides cannot be readily de
stroyed 17 ~o.ctive waste can only be eliminated by 
time and transmutation. Treatment or solidification alone 
is ineffective. As the NRC bas noted, "because the hazard 
posed by low-level waste is of an atomic nature, its hazard 
is inherent, i.e., independent of its chemically bound state. 

36. I..eaer from Numio J. Palladino, Chairman. NRC, to Morris K. 
Udall. U.S. Senator 1(Mar. 16, 1984), rtprinwl ill 130 OlNo. REC. 
59727.29 (daily ed. Aua. 6, 1984). 

37. NRC. NUREO CR-4450, BNL NUREO 31944. MANAGEMENT OF 

RADIOACTln MIXED WASTU IN OlwwUClAL Low-LEVEL 
w AS'TU 13 ( 19&5). . 
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Destruction of the [LLR W) hazard. aside from transmuta
tion procases, is impossible." Ja 

The need for long-term management of the u.RW is the 
primary influence on the NRC"s Part 61 radioactive-waste 
disposal system. As NRC Chairman Palladino noted to 
Congress, in 1984: 

NRC hu emphuized a sysuwu •pproKh to low-level 
waste dispmal includins consideration of site 1elec:tioa. 
site desip and operation, waste form and dispoul facility 
closure. In addition to focuains on dispou1 site perform
ance. NRC hu specified a number of requirements which 
must be 1CCOtDplished by the waste senenuor. includin1 
requirements for wute form and content, wute cluaifi
cation and wute manifests. lt 

Because of both the unique hazards associated with expo
sure to radioactivity and because radioactive waste may 
remain hazardous for hundreds of years, the NRC"s ap
proach to the management of radioactive wastes uses ''pas
sive" rather than "active•• systems to minimi:r,e and retard 
releases to the environment over the extremely long periods 
contemplated for control of radioactive material. The NRC's 
system relies on a performance-objectives approach by 
which control of hazards posed by a chemical waste (that 
may be equally u long-lived u radioactive hazards) is 
subsumed under the long-term hazard minimiution frame. 
work for radioactive waste&. 

The AEA 's systems are designed to isolate the waste 
permanently from virtually all human contact. The use of 
institutional controls such u government site ownership, 
site security measures. and permanent monuments prevents 
such contact. "Natural materials," such u clay liners and 
covers or engineered surface barriers, that can last for long 
periods of time and permanently minimh:e contact of the 
radioactive waste with water are used to isolate the waste 
in the disposal unit. 

The NRC performance objectives assume no "active" 
controls at the disposal site after 100 years and, further, 
depending on the waste classification, site stability for up 
to 300 to SOO years. 40 Intruder barriers are designed to 
prevent entry into the disposal unit even if "imtitutional 
memory" is lost at the site after the ~to 500-year period 
following initial disposal. To minimize the potential for 
institutional memory km, a state or federal aovemment is 
expected to own the site in perpetuity. 41 The NRC sites use 
the area surrounding the site to retard releuea to the envi
ronment. Thus the site itself, including the subsurface zones, 
is considered part of the containment mechanism., which 
by design slows the expected release of acceptably small 
quantities of radioactivity. 43 

RCRA 's Approaclt to R.adioactiw Wasu Manage1Mlfl 

By contrast. the RCRA "minimum technology" standards 
expressly require disposal units to be equipped with dual 

38. Id. 11 3. 
39. Leaer from Nwmo J. PalladlDo. swpra ooce 36. at 1. 

40. NR.C, NUREG 0945, FIH.U. ENVUIONlONT.U. OOAC'T STATUOHT: 
UCUCSINO Ri.Qumuwn'S POI LufD OISPOML OP RADIOACnVS 
WASTU Vol L 5·18, rT (1982). 

41. 10 C.F.R. t6U9. 

42. DOE. UMI'RA·DOfiAL-400501.IXn>. lluPoND to STAM>AADI 
FOi RDm>IAl. ACTIONS AT INACTtVS U1A1m1M PloasSINo Sl'l'U 
hoPOUD Ruu 1.a (1988). 

synthetic linen and leachate collec;tion systems. 0 Regular 
and frequent groundwater and leachate sampling, monitor
ing, and analysis are conducted to confirm constantly the 
status and location of the waste . .,. The RCRA standards 
contemplate a normal time frame of approximately 30 years 
and rely on "active" control.a to isolate the waste from any 
contact with the site or the surrounding environment. Re
leases to any part of the environment are prohibited, and 
prompt action to correct such releases are required. 45 After 
30 years, the site may be sold. 4t 

lnconsisuncia &nwen tM T'rllO Approachu 

Clearly, these two regulatory methodologies are fundamen
tally inconsistent and EPA has recently stated as much: 
"(U]nder the current regulatory framework. the disposal of 
mixed waste must satisfy both RCRA and AEA regulatory 
requirements, which are not entirely compatible. " 47 

One inconsistency between the two systems ii clear from 
the following scenario. Although it is physically possible 
to install a synthetic liner and leachate collection system in 
an AEA-type disposal unit, the NRC has consistently main
tained that a synthetic liner prevents any infiltrating rain
water from escaping the disposal unit-hence the necessity 
under RC~ which requires the liners, for an active 
leachate collection and pumpin1 system to prevent the unit 
from fillin1 up lib a bathtub. A stron1 possibility exists, 
however, that over hundreds of years, pumping may be 
discontinued, and the unit will inevitably overflow, resulting 
in exactly the type of sudden, catastrophic release that the 
AEA 's system is designed to prevent. Furthermore, a.sswn
ing that pumping were to continue over the. extended period, 
pumping of radioactive leachate creates additional human 
exposure to radioactivity--« clear violation of the NRC's 
long-adhered-to principle of maintaining exposures as low 
u reasonably achievable (Al.ARA). 

Several other aspects of RCRA 's system also violate the 
Al.ARA principle by creatin1 more waste to dispose of. 
Active pumping of leachate generates additional radioactive 
mixed waste in liquid form. Moreover, under RCRA 's mix
ture rule, treatment and disposal solutions are complicated 
and obstructed because, for instance, leachate containing 
listed wastes may carry listed waste codes for all listed 
wastes disposed of in a pcticular landfill. Fmally, additional 
radioective waste is generated through the treatment and 
packaging of radi<>Ktive waste which contaminates treat
ment and paclcagins facilities and equipment, because ra-

43. 40 C.P.Jl 1264.JOI. 

44. '40 C.P.Jl f264.90-101 . 

45. Id. It is WCIG DOdna dlllt ..... dlllt is comidered "lblclrbed" ander 
the NR.C sy111aa would be comiderod ''oolidified00 by the dwmially 
bazardoua ·-bandliJlc ccmmunity. ~ NUREO Cll-4450, swp,.. 
ooce 31. at 20. Indeed. llOID8 swe laws for bazardoUI Albaancel 
sec relew limill at decectiaa lcvda wilhouc reprd 10 any esrim11..t 
rilt to bwnaa beallb or tbe mviroamen&. Tbe AE.A' a dispouJ scheme 
caDDCC lnlly be recoociled widl auch • lyslCIL 

46. 40 C.P.R. f264.110...120. 

47. EPA. Oma OP RADIAnoN AM> lNDoo1 Am. o....,,. Iss1JB P AIU 
ON RA.o1At10N Sin CuA.NuP R.!ouunoNS 6 (May'· 1993). AJ 
EPA receady ooced ill tbe DIAIT ISS\IU Pl.PU ON RADIAT10N 
Srra CuA.NuP R.!ouunoNs, tbe Superfwld IWioaa1 cootingency 
plall "doll DOI allow tbe me ol pulive imtilllliona.I COC11J'Oll U a 
subltimie for ll:live rapoalC measures unleu such ll:live 1DCUUJa 
ue delermiDed to be DOI pncticable" Id. at 21. 
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dia.ctive contamination occurs simply through contact with 
rldiOlctiVC SU~ 

Uncertainty also exists regarding the safety and durability 
of synthetic 1.i.nen. Performance characteristics of synthetic 
liners used for more than SO years are not well-known. such 
that their effec:tivenesa over hundreds of years is certainly 
unclear. The DOE bu noted that "synthetic materials in
corporated into RCRA sites probably will not last for 200 
to 1,000 years . .,., Synthetic linen eventually will "drain 
out" due to gravity, or fail because of subsoil settlement. 
puncture by roclcs, splitting seams. or entrapped air bu~ 
bles. 4t EPA bu acknowledged that "eventually, liners will 
either degrade, tear or crack and allow liquids to migrate . . .. 
[I]t is therefore important that li~ds be removed during 
the time a liner is most effective.•• Moreover, EPA recently 
stated "synthetic covers also have a limited life, especially 
in dry, sunny, windy areas. '''1 Repair of ruptured liners is 
also a concern. When a synthetic liner ruptures. unlike a 
clay liner, it is not self-healing. ' 2 Ruptures are a significant 
concern with synthetic liners because synthetic liners pose 
the potential for more concentrated discharges of contami
nation by funneling all liquids in the landfill to the liner's 
breach. Fm.ally, synthetic liners may cause moisture reten
tion in waste materials disposed of in them. and. due to 
slower dehydration. cause differential settlement or crack
ing of both clay caps that cover disposal sites and the liners 
them.selves, which can lead to either additional infiltration 
of rainwater or exfiltration of moisture. 

The inconsistencies between the plans are not limited to 
the liners. The plans differ in their approach to intrusion. 
The NRC's controls are designed to eliminate any potential 
for intrusion into disposal units. however, standpipes and 
leachate collection systems. which are integral to the RCRA 
system. are designed to provide exactly such access. The 
plans' approaches to statutory state liability are also incon
sistent The NRC's disposal sites are required to have state 
or federal site ownership, which can raise serious questions 
of state liability under hazardous waste statutes such u 
RCRA and the Comprehensive Environmental Response. 
Compensation. and Liability Act (CERCLA). Not surpris
ingly, states want to avoid such liability. At the Envirocare 
of Utah. Inc. site, in Utah. where mixed waste is being 
disposed of, the state of Utah flatly refused to accept site 
ownership bued on RCRA- and CERCLA-type liability 
concerns, thereby forcing the Utah State Division of Ra
diation Cootrol to waive the site ownership requirement 
specifically for the Envirocare site. 

The NRC and Congrea have been aware of the incon
sistencies between the AEA and RCRA final disposal 
approaches for nearly a decade. ~ the NRC noted in 
1984: 

"41. DOE. UMTRA-DOE'JAIAOOSOl.OOXI, RUl'ONsa ro ST.um.uns 
POI Rua.DIAL AcrioNs AT lNACnVS UIAHIUM Paocumio Srru 
PaoPOOI> RllU 12 (1988). 

49. NR.C, NUREO 0706, NRC FiMAL GEHDJC ENVmONIWfTAL 1111-
PA.Cf STATmaHT ON UIAl'mlM Mil.WIG Vol. I 9-16, 17 (1980). 

so. EPA. EPA 520(1-83-008, FiMAL ENVmOPOaH'TAL OOACT STATl
WEHT, POI St.um.uos POI T1ll CoNnoL or Bvnooucr MAn-
1.W.S F10111 UIAHIUM Ou PaocuslNo 1-13 (1983) [bereinaftcr 
FEISJ. 

5 I. EPA. EPA 402-D-93~ 1. T!.cmocAL Sunorr POI AlwmINO 
ST.um.uos POI MAJ.IA.GE.ME.NT OF U1AHT1J111 BYP1ooucr MAn-
1.W.S ~ 14 (1993) [bereinafter DIAPT Bm J. 

52. NR.C, NUllEO 0706, 1wpra DCCC 49, ll 12-2$, 1-13. 

the resulatory system embodied in 10 CF.R. pt. 61 , 
includin1 ieoerator responsibility, and reliance on pack
ina. wuae mbili.z.atioo and site cbaractetistic:a provK!es 
a more effective Ions-term apprmch to minimirin1 the 
formation and mipati.oa of leachate from radioactive 
wute than a policy that reliea heavily oo the U1e of linen 
in burial treochca. EPA itxlf recopiz.ed the limitationa 
of linen in ill standards that . . . only (require] linen [to] 
prevent misratioo durin1 the "active life" and subeequent 
closure of the landfill . . .. EPA'1 apprmch may well be 
appropriate for . . . chemical wast.ea ..• [however) for 
burial of low level radioective waste . . . we do not believe 
that linen will totally eliminate the potential for sround
water contamiutioa . . . [and] we have c:oocema that 
linen will contribute to the accumulation of leachate, 
which will fill up tbe dispoul unit and possibly overflow. 
Removal and tratmeot of thil leachate will almo.t cer
tainly involve a releue of 10me of the conwninantl to 
the enviroamem.. u 

Despite the NRC's concerns regarding the incompatibility 
of ming liners within the AEA's system. in 1987, the NRC 
and EPA released a joint guidance on the conceptual design 
for commercial mixed-waste disposal facilities."' Accord
ing to the agencies. the design concept set forth in the 
guidance "demonstrate(s] the integration of EPA 's regula
tory requirements for two or more liners and a leachate 
collection system ... and the requirements of the AEA that 
require the contact of water with the waste to be mini
mized."" The design calls for an above-ground disposal 
unit with nm~ controls, dual synthetic liners, a clay liner, 
and a leachate collection system.,. Such a unit would be 
capped by either a clay cap or an engineered vault with a 
clay cap. 57 Both agencies. however, were careful to state 
that "the concepts proposed .. . are presented u general 
guidance ... this guidance will not affect the requirements 
for waste disposal facilities to comply with all applicable 
NRC and EPA regulations." 51 

No facility meeting the design concept described above 
bu been built" Moreover, questions continue to arise 
regarding the suitability of synthetic liners for disposal units 
containin1 radioective waste. For in.stance, in 1990, the 
NRC's State Programs Director, Carleton J. Kammerer. 
wrote to the California Department of Health Services re
gardin1 EPA Region rx·s recommendation that California's 
proposed LLRW facility use a synthetic liner. The NRC's 
clear conclusion wu that such an approach is ill-advised 
for a host of reasons. For in.stance, 

inc:orporatiq a liner and leachate collection system .. . 
would require the applicant to demonmate that the per
formance objectives would DOt be violated over the 
loq-cam (e.g., '°° yean or more) u a result of water 

53. Leas Cram Numio J. Palladino, swpra DCCC 36, ll 2. 

54. EPA. PoUCY DIUC11n 9487.00.8, JolHT NRC-EPA GumAHa 
ON A CoNCUTtJAL 0UION A.PPIOACB POI CoMMDCAL MIXED 
Low-Lzvn. RAolOACnVS .um H.uAaoous W .un D!SPOSA1. 
FA.cu.mu (1917) [bereinaf\cr JOINT NRC-EPA CoNCunJAL 
GumAHa). 

5S. Id. ll 4. 

'6. Id. ll 4-5. 

'7. Id. ll 5. 

58. Id. ll 1. 

59. AJtboup miud Wiile is beinl land dispoeed ll the Envirocare Of 
U tab, I.De. f lciliry in Clive, U tab. the En virocare disposal unit does 
not mecc the jotDl NR.C/EP A daip criieri&. 
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accumulation within the dispou.l trenches. Such a dem
omttatioa could be difficult since wat« accumu.Jatioa 
could tbeoredcally result in a cootinuin1 need to pump 
and treat the leachate. in direct dUc:harp of contaminated 
leachate to the land surface. or in a c:oocemratcd dbc~ 
of leachate to the vadoee zone when the Liner failed. 

The NRC-s recommendation also questioned the long
term liner stability and the inability to deal both successfully 
and with certainty with the increased potential for rainfall 
infiltration caused by the use of synthetic liners. Thus, 
despite jointly n:lcasin1 the report, the NRC specifically 
declined to endorse without qualification the joint 
EP A/NRC c:onceptua.l guidance. The NRC noted: 

It ia important to recosniz,e that the [Joint NRC/EPA] 
guidance preaam a ''conceptual'' desip. only; any ap
plication adoptin1 thia desip. approKh would have to 
demonstrate ... that the dispoAl system doea not suffer 
from the same limitatiooa and pocential problems do
scribed above for dispoa.l units that include linen and 
leachate collec:tion systems. 61 

In light of the NRC's other comments n:garding liners, it 
. is difficult to imagine such a demonstration. In fact, a 1987 

DOE study concluded that an above-ground vault con
structed in accordance with the NRC/EPA Joilll Gllidanc• 
would result in a peak dose of radioouclides approximately 
one order of magnitude higher than traditional A.EA below
ground disposal units and would not meet the requirements 
of 10 CP.R. put 61 for maximum effective dose limits. a 
Moreover, as the DOE has noted, in the context of requirina 
RCRA-typc controls at uranium mill tailings sites: 

Lonpvity requirements have led to dispcu1 desip that 
use only natural materials and that incorporate (or COQoo 

sider) the subsurface zone u an integral part of the natural 
dispoa.l system. ... The differences between RCRAsitm 
and [Uranium Mine Tailinp IWilatioo Control Act 
(UMTitCA)] project lites reflect different tec:bnoJosical 
choices. ... [T]he8e different tec:bnolop:al choicc8 ••• 
have led to what the DOE believea are coo.flictins and 
mutually inc:omistent requirements with respect to im
plementina loqevity requirementa and the meeciq ol 
propoKd poundwat« standarda, [for UM'lllCA lites] 
only natural material and sysiam have the~ and 
characteristica eacntial to IUCh a desip life. 

The DOE also notes that RCRA systems requirina 
leachate collection will be extremely difficult to recoocile 
with the NRC's pusi~ apprc:>Kb. Ac:cordiJis to 
the DOE: 

60. NltC. Rl!sPoNSa to Cw1omflA Duil'1'111Dn' °' Ha.um S11r1-
1cu RaQuur POa TICBNICAL AND R..aut.\TOaY A.sslSTANa °" 
nm LDoa Lum 4 (1989). A1tbouP die NltC1 aatf hll lwed 
that I double liDs and leachale collectiaa lytlem mi&bt olf• "at
banced sroundwaJa" protectioa. it allO noced lhll such jXUllldioa 
misbt only be c.cmponry. 5" Lcacr from llobcn M. Bcmcro. NltC. 
to Alan Puunak. Califomia R .mo.caw M-=rials Forum (Ms. 
8, 1989). 

61. NltC. Rl!sPoNa to CwPOIJ'flA DuunaNT"' HIAJ.TB Suv
ICU Rat}tJUT PO& TICBNICAL AND Raaul.Atoll1' AsllsTAMCa ON 
no LDoa Lauw 4. 

62. DOE. DOEl1.J.JlW~. CoNanvAL OUION Ruorr. Auu
l"ATIW CoNaPTS PO& Low-Uvu. RADIOACTIW Wun. D• 
POSA1. ( 1987). 

63. DOE. UMTR.A-DOE/~l.0000. Rl!sPoNSll to STAND.u.D9 
PO& Ruw>w. ACTIONS AT UtACnn UIANMll PIOCUSDiG Snu 
hoPOaD Ruu 12 (1911). 

it would be nec==·ry to relax the [UM1RCAJ project 
requiremenCll for minimum po1t closure m.aintenua: 
before the concept of intesratin1 the leachate for treatment 
can be applied oa the [UM1RCA] project. It can be argued 
that [if] [UMIRCA] project wastes were placed on very 
low permeability linen and provided with underdraina 
or leachate collcctioo systems. the leachate could be 
brou&h& to evaporadon poodl that could operate with 
minimum or no human intervention. To prevent inadver
tent human accaa to the leachate, the leachate could drain 
into rock-filled, lined sumps or toe aproaa. ... However, 
it may be diffic:ult to aque that such an approech could 
protect the environment and ensure human health and 
safety for periods extendiq to 1,000 yean." 

Thus. not only w it the case that the joint NRC/EP A 
design concept may result in higher exposures than a tra
ditional radioactive waste disposal unit, but. more impor
tantly, with synthetic materials and active leachate collec
tion, the long-term passive control necessary over the ex
tremely long periods required for radioactive waste control 
may be impossible. As it exists, the NRC/EPA Joint Guid
ance remains unproven and provides a good example of an 
attempt by the NRC and EPA to mask an obvious incom
patibility between the AEA and RCRA requirements iden
tified by the DOE. 

/nco111patibility Fro,,, RCRA ·~ Penpe~: TM Land BOii 

From a RCRA pers~'tivc, the inconsistencies between the 
AEA and RCRA waste management approaches are as, if 
not more, dramatic. Perhaps the most compelling of these 
is the application of RCRA land disposal restrictions (LD Rs) 
to mixed waste. Under the LDRs, the land management of 
certain untreated hazardous wastes is protuoitcd. This pro
hibition includes both the stonge and disposal of untreated 
waste without a permit. 65 

Became treatment and disposal c:apscity for many mixed 
waste:a w exuemely limited and because the presence of 
radioactivity complicates required treatment solutions for 
mixed waste, incineration in particular, EPA has been forced 
to grant a ••national capacity variance·· for the DOE' s mixed 
wastes. 66 Y ct even this variance has already begun to expire, 
and all such variances will end by mid-1994. 67 For instance, 
in 1990, EPA panted a national c:apscity variance for ''third
third .. mixed wastes;" this variance expired in 1992." 
Although the DOE has applied for an extension, EPA bu 
not yet panted it. In any event, under RCRA it can only 
be renewed until May of 1994.,,. 

Meanwhile, aJtbouab the DOE hM identified acceptable 
tiatmen« technolopea a approximately 75 perc:em of a 
mixed-wute ~ volume, treatmen« capability for the ~ 

64. ''-
6'. S. RCRA, 42 U.S.C. 16924, EUl STAT. RCllA 23-29. 
66. .5.5 fed. Rea. 22.526, 22.532, 22689 (lam l, 1990). S. tlUo S7 fed. 

Rq. .57170, .5717.5 (Dec. 3, 1992). 
67. S7 fed. Rea. 57170, 5717' (Dec. 3, 1992). 
61. lbinHhird Wallm ... tbe final tbinJ of bazadoul Wu&el restricted 

from land diJpola1 aa:ordiJll IO tbe ICbedule specified i.o f3004{J) 
of die Haz.ardau and Solid w .. Amendmmc A.cl of 1984. Final 
standardl for die dlinkhird wuaea. i.ncludiJia EPA'• natioGa1 ca
pacity vma- for third-dmd mixed wuia, were promulga&ed by 
EPA e11 Jum I, 1990. • .5.5 fed. Rq. 22.520 (Jam l, 1990). 

69 . .5.5 fed. Rq. 22.520 (Jam I, 1990). 
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maining 25 percem docs DOt exist md is hampered by a lack of 
~ capable of praperiy maNging the radiolctive 
compooem of the waste. 71 Even 1S11nning the existence of such 
treatment ~nAhilitv, trtatmo'lt capacity for mixed waste is 
extrtmely ~~ COOltnJdion of future trPAtn>mt ~ 
is e:srimattd by the DOE to take between 5 and 15 years. 
Dispcm1 c:apKity for mixed watm is abo extremely limited." 
The severe diffic:ulty of oHJiinin1 a RCRA permit, puticularty 
for incina"aton and 1andtills. further complicates the picture. 
Thus, the mixed-wute diJemma hu been~ .. a situ
ation in which "EPA and the ate auahoritiea, via RCRA and 
the LDRs, are in the po.moo of requirina the DOE and the othet 
mixed wut.e gmc:raton to do !O'Ddhing that everyone ~ 
knowledges is impamble md then makes the same~ 
subject to finr.a md pmalties for not doing the impossible."" 

Regardless of the finea and penalties, it is evident that 
for the foreseeable future, the DOE will continue to violate 
RCRA LDRs. 76 Recognizing this, Congress enacted the 
Federal Facilities Compliance Act of 1992 (FFCA). 77 Un
der this Act. Congress expressly revokes RCRA §6001 ·1 
waiver of sovereign immunity u it applies to the DOE•s 
compliance with the LDRs for mixed waste. 71 The DOE 
has three years to comply with the LDR·s requirements. 
After that time, the DOE may still fail to meet the LDR ·s 
standards, but it must then meet other requirements under 
the FFCA. " Thus, although technically the mixed-waste 
situation causes the DOE to be in continuous violation of 
RCRA. Congress has decided that the DOE will not be 
subject to fines or enforcement for at least another three 
years. '° EPA. in tum. has also indicated, via its RCRA 
enforcement policy, that mixed waste will be Jiven a low 
priority. 

The RCRA LDR situation presents a clear eumple of 
the absurdity of the current mixed-waste treatment and 
disposal system. Application of RCRA to mixed waste bu 
resulted in an ongoing violation of RCRA itself that can 
only be cured by Congress and bu forced EPA to give 
mixed-waste-related RCRA violations a low enforcement 
priority. Ironica.lly, RCRA bu been forced to yield, albeit 
temporarily, u is consistent with the spiritofRCRA §1006. 
Yet while the DOE, EPA. and the NRC remain hopeful that 
the situation can be resolved through the development of 
inc:reued and innovative treatment capecity, such develop
ments clearly will not occur by mid-1994, at the expiration 
date of the national capKity variance. Even if sufficient 
treatment capKity becomes available, all mixed-waste gen
erators and storen will ltill face the root problem of findin1 
sufficient disposal caJ*ity that meets both RCRA '1 and 
the A.EA ·s requirements. 

71. Id. 
72. Id. 

73. Id. 

7•. Id. 

7'. s,_,,,.., of l>Ual.ubL· HtlZJU"llotu Wa.n. ActMM CoaiJnott. Ml:ud 
Wa.rw Fo,_,, Wllhi.nplD. 0.C. (Mar. 20, 1992) M 2 (on file with 
IUlbon). 

76. 57 Fed. Rq. 57170. 57175 (Dec. 3. 1992). 

n . Fedcnl Plcilitiea CrcnpiillWl Act ol 1992. Pub. L. No. 102·386. 
106 St1t. 1505 (1992). 

78. Id. 

79. Id. 

80. Id. 

'IM lmponance of W a.sre Form 

Another buic and significant difference between the NRC's 
and EPA's final disposal requirements is the importance 
the NRC scheme placa on waste form. Although initially 
the NRC, like EPA, focused on the disposal unit itself, the 
NRC ultimately recognized that the form of the waste is 
equally importanL 11 >..the congressional Office of Tech
nology ~t (OTA) bas noted, ''NRC [LLRW] regu
lations are baud on the stability of the waste and the stability 
of the dispoa1 site.·· 12 

The NRC.1 ltaDdardl require all Class Band C LLRWs 
to meet structural stability requirements and Class A wastes 
to be proc eased, u appropriate, to remove free liquids. 
Requirements for Clasa B and C wastes can be strict, re
quirina encasement of wastes in high integrity containers 
consistina of stainless steel and concrete. 13 The waste-form 
standarda are designed to ensure that the waste does not 
degrade or subside within the disposal unit 14 The NRC's 
requirements include standards for testing of waste form in 
accordance with leaching, compression. thermal cycling, 
and biodepadation parameters. ~ Structural stability is also 
required to provide greater protection against exposure to 
an inadvertent intruder. " Because the NRC"s emphasis is 
on the entire disposal system's performance, which must 
provide 1001-term stability without active controls. disposal 
trench stability ii achieved in large part by waste forms 
meeting lon1-term stability requirements. 17 

In contrast, RCRA does not specifically include wa.ste
form requirements, emphasizing instead the overall ability 
of the disposal unit to isolate wastes completely, regardless 
of form, from any contact with the environment Although 
EPA· s resulatioos prohibit the addition of liquids to landfills 
and place restrictions on waste form, which are designed 
to eliminate subsidence, unlike the NRc•s standards, they 
rely less heavily on waste form u an integral part of the 
overall containment method. Thus, while liners and leachate 
collection systeml may be necessary for RCRA wastes 
disposed under relatively lenient waste-form requirements, 
for wastes meetina the NRc·s waste-form requirements, 
such comroll may not be necessary and may actually be 
harmful 

An eumple of the successful application of the NRc·s 
waste-form requirements is instructive. By volume, the larg
est non-DOE category of mixed waste is the LLRW con
tainiq organic solvents and scintillation media, such u 

II . NllC. NUREO 094S, FINAL ENVW>NlaNTAl. UaACT STATDaNT 
ON 10 c.F.R. P.ur 61 "UaNSING REQt11llMmm POI l..AHo 
DWOLU. OP RAl>iOAcnv. Wura" Vol L 2·7 (1982); NllC, 
NUREO 0712. DIAPT ENVW>NlaNTAl. UaACT STATDWIT POI 
10 c.F.R. P.ur 61 "LK:DISING IUQumnaNTS POI l..AHo Dis
POSALOP Low·L&vu. RAl>JOAcnvB Wur'f." Vol. L ~15, ·19, 7_., 
-6 (1911). 

82. OTA. GPO Stoa No. 052..003-01171 -9. OTA Ruorr: P.ur
NllUBJPS UNDO Pussuu: MANAGING <AKMEIClAL Low
L&vu. RAl>ioACnW Wura 7 (1989) (emphuia added). 

83. NllC. NRC BLUICB Tlaooc.AL PosmoN ON W .un Fow I 
(1991). 

14. Id. 

8'. Id. • app. A. 

86. Id. 

87. S. NllC. NUREO CR .... 50. BNL NUREQ 519-W. supra DOCe 37, 
ll 4. 
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toluene and xylene. 11 The organic solvents in these wastes 
are precisely the types of constituents that present the chemi
cal hazarda the RCRA program ia designed to eliminate 
through controls on leaching and migration. Although the 
great majority of this waste is suitable for incineration 
without regard to its radi<>Ktive content. in the past. some 
of these wastes were disposed of at existing LLRW land 
disposal sites. Notably, this disposal does not appear to 
have resulted in significant environmental contamination. 
Indeed. a 1986 NRC analysis suggests that mixed waste 
that is solidified or absorbed" in accordance with the NRc·s 
waste-form requirements at 10 C.F.R. §61.!56 is unlikely to 
leach and be re leased from wastes buried in a JMl't 61 facility. 

Water (includin1 or carryin1 with it acquired materi.ala) 
is UIWDed to be the principal leachate to which wastes 
will be expoMd (it should be noced that a large put of 
the rationale behind the required NRC ct.. 8 and C 
waste stabil.iutioo in 10 CF.R. Put 61 wu hued on 
mjnjmjptioo of contact of waste pacbp with water). 
Disaolution of orpnica in water is unliUly u the mecha
nism of removal (bued on the concept of chemical 
dissimilarity and immiscibility of aqueous and orsanic 
phases); this is funher substantiated by the documented 
ability of many at.orbenta to retain sorbed orsanica in 
the praence of, or even surrounded completely by, water. 

*** 
· In summary, removal of sorbed organica should be con
sidered from the point of view ofbein1 caused by thermal 
gradienta. pressure. aptatioo or vibration. leachins by 
"pure•• water, and water containin1 acquired com~ 
nenta.. It is JlO( clear whether thermal or preaure forces 
can effect removal of the8e materials but, in any event. 
for the removal to occur, the conditions must be different 
(and. m<* likely more tevel'e, i.e .• hiper temperature 
and pressure) from thme under which the 1c>rption procem 
originally oceurred. It is not likely that hi&her tempera
tures would be encountered by sorbed wastes for sipif!
cant periods of time and cenainly NJt at aJJ aftu burial. 90 

Thus, the NRC waste-form requirements may well provide 
significant protection again.st the migration of chemical (u 
well as radiological) hazards. thereby further calling into 
question the need for dual EP A/NRC regulation of mixed 
wastes that contain significant amounts of radi<>Ktivity. 

l ncrea.3ed Occupaticnal EzposMn 

Yet another key inconsistency between RCRA and the 
AEA • s requirements is that the RCRA regulations encour
age and require extemive sampling and manual inspection 
of waste in order to cbancterize the material." Under the 
NRc·s guidelines, radioactive waste storage requirements 
are designed to minimize and discourage human acc:esa and 
exposure to the waste since radiation cannot be perceived 

88. ~. NRC, NUREG/CR-4406, AM ANALYSIS Of Low·Lavu. 
W .un: REvmw Of H.u.uoous W .un IUauunoMS AMO LDBN
m1CATIOM Of MDW> W.uTU, Swmmry It 1 (198$). 

89. W uie dw is c:oaaidel'ed ''lblorbed'' wxier the NRC' s system would 
be considered "solidified" by the cbemically lw.lrdous waae bm
dlin1 community . NRC, NUREO 1183, NoNUDIOLOOJC.U. 
G10UND Wt.tu Qu.uJTY AT Low-1.Bvu RADIOACTIVS Wurw 
Sms 32 (1986). 

90. NRC, NUREO CR-4450, BNL NUREO .51944, Sllpl'G ooce 37, 1t 
32, 33 (emphuil added). 

91. ~· 1m.raJly 40 C.P.ll. U264. l.5, 265.1.5. 

by human senses and can have potential effects long after 
exposure. Furthermore, RCRA wastes are generally more 
uniform then AEA 's wastes and thus can be more effectively & 
characterized through sampling. Because of these differ- ~) 
ences. compliance with EPA's RCRA standards could lead 
to increased occupational and, perhaps. public exposure to 
dangerous radimctivity. A report by the Nuclear Power 
Industry notes that EPA requires a 100 gram sample of 
waste for testing that could increase worker radiation ex-
posure and the need for visual inspection under RCRA could 
also increase such exposure. 92 

Although the NRC and EPA have released a Draft Guid
anc~: Clarification of RC.RA Testing /Uquiremenu for 
Mi:ud Wa.su (March 1992), which acknowledges these 
problems, EPA attempts to resolve the difficulty by simply 
noting that: "a combination of common sense, modified 
sampling procedures and cooperation among . . . regulatory 
agencies will minimiu any hazards associated with sam
pling and testing mixed waste.''n Unfortunately, EPA fails 
to provide any support for this convenient conclusion. 

Dual /Ug"'4lory /Ugimu: A Lack of Corresponding ikMjit 

As RCRA becomes increasingly stringent and complex. the 
readily apparent inconsistencies caused by joint EPA, NRC, 
and DOE regulation of mixed waste can only multiply. The 
NRC and EPA insist. however, that there arc no regulatory 
inconsistencies and that they have not found a situation that 
requires the application of RCRA §1006. They support this 
claim by noting that nearly all RCRA and AEA requirements • 
arc potentially subject to case-by-<:ase waivers that provide 
the flexibility needed to resolve any inconsistencies. To 
make such a claim. however, the NRC and EPA must 
continually abrogate their own regulations. The LD R's situ-
ation plainly shows this. For regulators to claim that Con-
gress intended such a result is to change the meaning of 
"not inconsistent" to .. not impossible.'• u suggested by 
Senator Chafce." Yet where EPA and the DOE arc author-
ized to waive requirements on their own. nothing can ever 
be considered "impossible,•• and, therefore, RCRA ·s § 1006 
inconsistent standard will never apply. 

Despite the agencies• attempts to dismiss the conflicts, 
the inconsistencies and burdens created by dual regimes 
are well-recognized. In 1990, NRC Commissioner James 
Curtiss uked the NRCs Advisory Committee on Nuclear 
waste (ACNW) to compare the NRc·s and EPA ·s disposal 
requirements for mixed waste. In response, the ACNW 
identified a number of '"fundamental differences between 
the requirements of the two agencies. .. " These differences 
included the use of synthetic versus clay liners, the use of 
active versus passive waste management systems, means 
of packagin1 and trcatin1 radimctive wastes, disposal time 
frames (for example. 30 versus 500 years), and the rapidly 
evolviq nature of RCRA requirements that is not typical 

92. N1.1CILU MAHA<lDOHT AMO Ruotna!S COUNaL, lNc., Ruon 
OM ra. M.ufAOUOHT Of MIXAD Low-uvn RADIOACT'ln 

W urw IN T1DI NIJCLIAA Powu lNDusnY 3-.51 ( 1990) [hemnaftcr • 
NUMARC Ruon!-

93. EP AINRC. DunGl.llDANCZ, Cl.uJnc:ATION OP RCRA HAzAaooil IS 
w A.In T!mNO ~ POa Mam w A.In 16 (1992). 

94. S.. rupra 1ext a:compuiyUi1 noce 21. 

95. Lea.er from Dade W. Moeller, Chairman, the ACNW. 10 K.cnDeda 
Catr. ChairmaD. the NRC. 2 (Feb. 21, 1991) (oo file wilh awbcr). 
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of the more It.able AEA ltaDdarda.,. The ACNW also DOted 
that although "staff members of the EPA and NRC have 
been attemptin1 for IOIDe time to develop an approach 
through which dual reauLWon could be made more practi
cable . .. the efficacy of theae [EP A/NRCJ joint iuidance 
reporu ia not entirely clear."" According to the ACNW, 
"discuaiom with state representatives indicate that addi
tional guidance ia necnury . . . [and the joint guidance 
reporu) do not alleviate the dual regulation burden.''" >J 
is evident, EPA '1 and the NRC'1 attempCI to paper-over 
the conflicts camed by the dual regulatory regime have 
genen.lly not been succeaful. 

Significantly, the mixed-waste quandary may al.lo be 
hued on the different configuration of EPA '1 and the 
NRC'1 regulatory framewOl'b. EPA '1 RCRA regulations 
are extremely prescriptive and extremely complex, fre
quently imposing extraordinarily preciK standards and 
methods and even specifying particular materials. The 
NRC'1 regulations appear leu complex and less prescri~ 
tive, because they focUI more on overall and long-term 
sysum performance. The NRC's regulations, however, are 
supported by a large body of the NRC' 1 regulatory guides 
and technical position papen that detail acxeptable meth
ods or requirements to meet the regulations' performance 
goal. 1be combined effect of the regulations and support
ing criteria documents ultimately achieves an equivalent 
or great.er level of protection. 

The difference1 in the two programs may make sense if 
one coosiden that while EPA must permit and license hun
dreds and even thousands of hazardous waste sites, the 
munber of NRC-licemed sites, particularly new sites, ia 
significantly smaller (approximately 7,500). The smaller 
burden affords the NRC the opportunity to ICtUtini.ze more 
carefully individual licensing decisions. The level of detail 
actually found in the NRC's regulatiooa might lead one to 
conclude that the NRC's regulations are generally less strin
gent, and, further, to conclude erroneously that the more 
prescriptive EPA regulatiom can be imposed without con
flict and will result in an additional level of protection. >J 
described below, thi.I ii not the cue. 

The NRC's standards are designed to protect agaimt 
potential public health and safety threats for periods of time 
that are several orden of magnitude Ionaer than the RCR.A 
standards. By neceaity, the NRC'1 lite-1election pan.me
ters are more stringent. The NRC'1 waste-form require
ments are more integral to the NRC'a program and are 
significantly more stringent than are relevant EPA stand
ards. >J the NRC bu noted, ''overall the part 61 regulatory 
system provides a more effective, Ions-term approech to 
minimizing formation of leachate from radioactive wastea 
than a policy that relies heavily on linen. .. ,. Both the DOE 
and the Nuclear Management and Resources Council. Inc. 
(NUMARC), have also indicated that the NRC'1 regulatory 
scheme may provide protection aaai.nst public exposure to 
radioactive wute that ia superior to that at a joint 
AEA/RCRA facility. 100 

96. Id. 

'17. Id. 11 4. 

98. Id. II'· 

99. l.ecer from Nunzio J. Pallldino, swpra DOC& 36. 11 2. 

100. NUMAJlC RDorr. swpra noce 92.117-26; DOE. DOfJU..W~. 
11111ra noce 62 (l 9f7). 

Projected loaa-wm pedonnance of the [RCRA] 40 
C.F.R. 266 facility .. . may be inferior to that of the 10 
C.F.R. 61 facility ..,unin1 mixed Walle commillgled 
with (llJl W] la dUpoeed at the latta .. . . rnbe effect of 
impnsin1 40 CP.R. 264 requirements on di.spoul of 
mixed wu&e may be to increue the potential individual 
doees from what they would have been had the waste 

been~ u [ll..RW] without reprd to iu bazardoum 
c::oaten1. 0 I 

A recent study of tank requirements under the A.EA and 
RCR.A reached a similar conclusion regarding hazardous 
waste/ndimctive waste tanks. 102 

EPA's scientific bail for asserting RCRA jurisdiction 
over many mixed-waste streams is thin. In most instances, 
the AEA '1 system alone bas adequately controlled both the 
chemical and radiologica.1 hazard from mixed waste. For 
instance, one of the most frequently encountered mixed 
wutea at the AEA • 1 sites is scintillation vials containing 
toluene. The risk of potential off-site groundwater contami
nation from toluene is often used to justify dual mixed-waste 
regulation. Yet a 1986 NRC study noted that toluene bas 
previously been detected in groundwater from trench sump 
samples at particular sites, but concentrations decrease over 
short time periods, indicating a relatively brief persistence 
in groundwater. •m Thus, it does not appear that toluene, 
known to be disposed of at existing LLRW sites, bas actually 
presented a lignificant environmental hazard that would 
require EPA to assert RCR.A jurisdiction. ICM 

The NRC'1 study of nonradiological groundwater quality 
at existina LLRW sit.el supports the notion that concern 
about the effect to off-lite groundwater of chemically haz
ardous constituencs found in the LLRW disposed in the 
A.EA '1 regulated facilities is overstated. According to the 
NRC, at the Sheffield. Illinois, site, where significant 
amounts of chemically hazardous LLRWs are known to be 
disposed of, "the sample results do not indicate that con
tamination from toluene and xylene scintillation liquids, 
chromate wutel or lead is occurring ... . " 105 These wast.es 
comprise the laraest volume of known mixed wastes. 1°' 
Notably, the clOled Sheffield site wu actually less strin
gently controlled than a current site regulated under 10 
C.F.R. part 61, primarily because of part 61 '1 waste clas
sification l)'"ltaD and related waste-form requirements. 

At the Barnwell, South Carolina, site, which the NRC 
stated eaentially meets 10 C.F.R. part 61 requirements, the 
NRC reached the same conclusion: "[T]he [LLRW] dis-

101. NUMAJlC,,,,,,. DOCe 62, II 7-26. 

102. f.oyirolphen Compay, Camparatiw A3Ju1111D11 of tJw Environ
-"" Pl"Ot«dole A,otey'11U1wl4liotufor HtWU"dofu Wa.nt Tank 
s,,,_., Md~ N11ell:ar /Up.Uuory C-WUlll RtqMin· 
w. Einirmphcre Co~ New Jeney (July 1988). Aa:crdiol to d1il 
repan. ''there ia liule or DO iDcremenW safety benefit ID be derived 
from applyiq die [llCRAJ Subput J aandarda to auclear power 
plant radwuaie tank 1yw1am llld applicable NRC provWoaa, ovenll. 
proYide ID equivlleat lcYe1 ol procectioa of bWIWI health llld the 
environment." Id. 11 88. Indeed, the report also ooca Uw "appli
catioa ol a 1m're percmtqe of die EPA provisiom to mixed-waste 
aorqe llld llaDDall llnlt ryaema at nuclear power pl.ana would 
proYide DO incranenral safety benefit or would reailt in u!"'ec:emry 
Cxposunll ., nidiocUYC maraWa. .. Id. at 6. 

103. S. NR.C. NUREO 1183. swpra noc.e 89, at 43. 

104. S. al.lo NRC. NUREO CR~50. BNL NUREO 15944, SMpra noc.e 
38. I& 32-33. 

10!!. NRC NUREO 1183, swpra DOCe 89, I& 27. 

106. S. NRC. NUREO CR~50. BNL NUREO l,944, t¥pra acce 38. 
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posaJ units have had a very minor effect OD the nonradi
ological quality of on-site groundwater .... [C]oncentra
tions of individual organics are very low in on-site wells 
and are below detection at boundary wells.•• 107 Thus. the 
best available evidence sugaesta that EPA's concerns re
garding substantial groundwater contamination from mixed 
waste at the ll.RW's disposal sites are misguided. 

As these examples demonstrate, the principal hazard 
from land disposal of mixed waste stems from the long
term radioactive hazard, not from chemical constituents. 
The mixed-waste regulatory system. however, does not 
reflect this fact. The current mixed-waste regulatory sys
tem arises from the failure of regulators to acknowledge 
the unique properties of radioactive wastes and to affirm 
that for such wastes, RCR.A and the AEA cannot be rec
onciled. This failure bas led to a multitude of conflicting 
guidance, statements, and policies aimed at reducing the 
appearance of conflict. ioe The mixed-waste situation bu 
spawned an entire generation of environmental profes
sionals seeking to develop treatment technologies that are 
intended to solve by physical means what is essentially a 
legal infirmity. 

The only two credible reasons for imposing RCRA 
requirements on non-treatable AEA regulated wastes-to 
enhance groundwater protection and alleviate concerns 
regarding impermissible mixing of hazardous and radio
active wastes-ere easily dealt with in ways that avoid 
forcing mixed-waste generators to run the gauntlet of 
RCR.A requirements. EPA's RCRA rules al.ready prohibit 
impermissible dilution and mixing of hazardous wastes 1°' 
and could easily be modified to provide additional pro
tection. In addition, the ACNW has concluded that '"the 
disposal of mixed wastes can be accomplished under the 
umbrella of NRC requirements for [LLRWs] if these re
quirements are modified to provide for enhanced ground
water protection." 110 

Finally, a resounding lack of corTCSpODding benefit from 
the dual regulatory regime a.rises from the expected overlap 
that often results in duplicative reporting and paperwork 
requirements. Both the NRC and EPA requiM a compre
hensive manifest and recordkeeping system. They also re
quire strict security protections that are not always identical, 
and both the NRC and EPA have financial assunnc:e re
quirements, which can force site operators to commit large 
sums of money to the NRC and EPA for essentially the 
same purposes. 

107. NRC. NUREO 11&3, nqNG noce 89, ll 39. 

I 08. Tbua far, EPA and the NllC haw Waed the followinajoillt pidance: 
GumANa ON nu DutNmON AND ID&NTIPICATION OP Coaooa
CIAL MDCm Low·~ RADIOACTtn AND H.u.uDocJs W.urs 
AND ANmu to AHncPATII> QuunoNI (1987): DIUCnVS 
No. 9480.00.14, ColODW> NRC-EPA Srmio GumUJNU POil 
DISJIOS.U. or CoMVJ!an~ MIUD Low-~ RADIOACTIVS AND 
H.u.uoous Wun (1987); D~ No. 9417.00-I. ]OIJlfT 

NRC·EPA GumANCI! ON A CoNCUTUAL DUION APPloACB POil 

CoM>O!'O~ Mrxm Low·~ RADIOACnVS AND HAv.u>oua 
W ASTI DISPOSAL F AClUTlD ( 1987); EP A/5»-SW-90-057, Low
LEVU MIXW WASB. A RCRA P!un.cnvs POa NRC 1..JaH
uu (1990); DlllC'TtVS No. 9555.00-01 , MEMO to Au NRC 
Llcvisu.s: GumANCS oN TIO l...>.ND DISPOSAL Rz.S'nJcnoNS' 
Ef'F'l!C'l'S ON STO&Aoa AND DISPOSAL OP CollllMUCIAL Mrxm 
w AST! ( 1990). 

109. SH. 1.1 .• 40 C.F.ll. 1268.3. 
110. Leas from OW W. Moeller, 111p111 DCCe 95, ll 7. 

Developiq a Solutioa 

TM Uranilurt Mill Tailing$ Model "c 
The illogic of imposing RCRA OD the ll.RWs that pose 
significant radioactive hazards is perhaps best seen by com-
paring the status of mixed waste with an AEA counterpart, 
uranium mill tailings. Although many uranium mill tailings 
piles are composed of radioective waste containing signifi-
cant amounts of chemically baz.a.rdous components, includ-
ing acids, solvenas, and heavy metals, they do not fall within 
the scope of the mixed-waste system and EPA's RCR.A 
requirements. Thia disp&.rity of treatment derives mainly 
from the language off lle(2) of the AEA. 

Section lle(l} of the AEAdefines "byproduct material." 
which encompasses the ll.RW, u "any ratiioacttw mau
riaJ yielded in or made radioactive by exposure to the 
process of producing or utilizing special nuclear mate
rial." 111 Section l le(2) defines '"uranium mill tailings 
byproduct material" u "the tailings "' wastu produced by 
the extraction of uranium or thorium from any ore processed 
primarily for its source material contenL" 112 While the 
§ lle(l) definition applies only to radioactive materials, the 
fl le(2) definition applies not only to radioactive tailings, 
but to any wastu produced by the extraction or concentra
tion of uranium or thorium. Thia small difference in wording 
bas meant that under RCRA's exclusion for byproduct ma
terial. i u f 11e(1) byproduct material falls within the purview 
of the mixed-waste system. wbercu fl le(2) material docs 
not.1 1

' In many instances,. flle(l) and f lle(2) byproduct • 
materials may be virtually identical, physically, chemically, 
and radiologically. iu The fact that physically identical ma-
terials presentin1 essentially identical potential radiological 
hazards can be subject to disparate regulatory requirements 
establishes clearly the overall absurdity of the current 
mixed-waste legal framework. 

The legal framework that Congress created for uranium 
mill tailings sites is instructive in the mixed-waste context. 
Under the Reorganization Plan No. 3 of 1970, 11

• EPA ac
quired the AEC•s authority to promulgate "generally ap
plicable environmental standards" including "limits on the 
radiation exposures ... in the general environment outside 

111. 42 U.S.C. t2014e(l). 

112. Id. l2014e('2). 

113. 42 U.S.C. f6903(27). ELJl STAT. RCRA 13. 

114. See Memanadum from Pllll Loham, NllC. to all NRC Unmima 
Recowry I ic , Z I I (Mir. 5, 1989). DOCia1 Iha& all f I le(2) WWW, 
includinc ~ore residuca and proccu flWdl 1re b~ 
duce IDll&Crial falliq oullide the definition of tolid wua. SH al3o 
NRC. NRC SEC'Y Doctnmn-91-3-47, U1.ANJUM FEm MATUJ
AU OTHu THAN NA1t1L\1. Ous (1991). Noce. however, Iha& the 
lldditiaD ol buardoal w.- ID I I le(2) IDll&Crial after and oucside 
the unnima or lharium cxtnctioa and c:oacaiuaDoa proceu would 
Ca&ll8 the IDll&Crial IO become I mixed Wiiie. Because of this (let, 
the DOE and the NllC haw imde cles to ownen and openr.on ol 
uranium mill llilinp piles mat they should take care to prevelll the 
addition of bazlrdoua Wiiie and IDllCriala cooWninl baz.ardcaa 
Wutel iJllO f I le(2) llilinp pileL 

11,. AA NRC'a documenc ooca thll many bWk ooo-l le(2) wasia are • 
similar eaoup to mill tail.illp ID be di.spoled ill mill tailinp pila. 
NRC. SEC'Y DocvlDl'n' 91-243, DISPOSAL or MATUL\1. OTHu 
THAM Atoiac ENUOY Acr OP 19S4. A.I AWEHDU>, Sl!CT10N 
l le(2) 8YftODUC'T MATUJAL IHTO Ul.ANIUM MJu. TAWNOS Illl
l'OUN1>IOHTS 4 (1991). 

116. Rears. Pllll No. 3 ol 1973, 35 Fed. Rei. 15623 (1970). ~ 
ilt ' U .S.C. app. ll 3, tlltll ill 14 Stat. 2086 (1970). 
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the boundaries of loc:atiooa under the control of persons 
possessing or using radioactive matcria.l." 11

7 The AEC (and 
later the NRC) retained exchwve responsibility for the 
implementation and enforcement of on-site radioactive 
standard.a through its licensing authority. Under this plan. 
EPA wu to promulgate standards that would protect against 
off-site releases of radioactive materials, and the AEC/NRC 
would regulate on-site activities in accordance with these 
requirements and ita own responsibilities under the AEA. 

In 1981, Congress med essentially the same framework 
for uranium mill tailings in the Uranium Mill Tailings Ra
diation Control Act (UM'IRCA). 111 Under the UM1RCA. 
all uranium mill tailings are disposed of on land owned or 
to be owned by a state or the DOE in perpetuity. 11

' At 
inactive uranium mill tailings sites. described in Title I of 
the UM1RCA. the DOE owns and regulates a site until 
closure, at which time the site is licensed in perpetuity by 
the NRC. The NRC reviews the DOE's site closure plan to 
determine if it will meet the NRC's perpetual licensing 
requirements. At active sites. which fall under Titlc D of 
the UM1RCA. a private operator is licensed by the NRC 
until closure. At closure the DOE or a state becomes the 
site owner. Thereafter, the site is licensed in perpetuity by 
the NRC. 

Under the UM1RCA. and unng essentially the same 
language as it did in the 1970 Reorganization Plan. Congress 
imposed on both active and inactive uranium mill tailings 
sites "gencra.lly applicable" EPA standards '"for the p~ 
tcction of public health and safety from radiological and 
non-radiological hazards." 1» Congress decreed that these 
standards "shall. to the maximum extent practicable, be 
consistent with the requirements of the Solid Waste Disposal 
Act." 121 Congress also specifically noted that for active 
sites. "no permit is required under the Solid Waste Disposal 
Act." 122 Thus, at active uranh.un mill tailings sites. the NRC 
licenses the sites in accordance with its own regulations 
found at 10 C.F.R. part 40, Appendix A. The NRC's licens
ing of the sites must conform to EPA 's ''generally appli
cable" standards found at 40 CP.R. part 192. 

Given the identity of language med in both the Reor
ganization Pl.an and in the UM1RCA for "generally appli
cable" standards, it wu plain that Congress intended for 
EPA's part 192 regulatiooa to provide protection only for 
off-site release at mill tailinp sites, especially Jivcn that 
the AEA-licenscd tailings piles, like 10 C.F.R. part 61 sites, 
expressly contemplate and use on-site releases u part of 
the containment mechanism. In American Mining Congrus 
v. Thomas, 123 however, the United States Court of Appeals 
for the Tenth Circuit held that EPA could promulgate "gen
erally applicable" standards that have on-site effects. JlA M 
a result of that decision. the current legal framework for 
uranium mill tailings piles is flawed in one important re-

117. Id. 

118. Urmimn Mill Tailinp IUdiaDoa Cootrol Act. Pllb. L. No. 9S~. 
92 Stat. 3022 (codified in ICanered ICICticGa of "42 U.S.C.). 

119. ~ •• · ·• ·· "42 u.s.c. 1791"4 . 
120. 42 u.s.c. 12022(•). (b). 

121. 42 u.s.c. 12022(b)(2). 

122. Id. 

123. m F.2d 640, 16 ELR 20069 (10th Cir. 1985), c111. dl1&ild, 476 
U.S. 11S8 (1986). 

124. Id.• 647-41, 16 ELR 20072. 

spcct. 123 Nooethelcaa, it provides an important mod.cl for 
use in the mixed-waste contexL 

The Higlt-1.ewl Wa.ste Legal Framework MO<kl 

The concept of having the NRC license the DOE in perpe
tuity at a DOE-owned and operated site was also used by 
Congress in creating a regulatory framework for high-level 
waste. Under the Nuclear Waste Policy Act, the DOE is 
responsible for selecting and establishing permanent dis
posal facilities. 1» Oenentors and owners of high-level 
waste are to contribute to a fund to pay for the DOE's 
costs. 127 The DOE is to be licensed at the site by the NRC. 121 

EPA is to promulgate "gcncra.lly applicable standards for 
protection of the general environment from off-site releases 
from radioactive materials." 129 These standards are found 
at 40 C.F.R. part 191. The NRC implements them through 
its licensing authority. 

EPA 's proposed part 191 standards are designed to protect 
against off-site releases but are also designed to be consistent 
with the overall design concept of the high-level waste 
repository. In puticular, like other radioactive waste dis
posal sites. the high-level waste sites will use the area within 
the disposal unit u part of the containment structure. As 
noted in the House Report for the Nuclear Waste Policy 
Act, ''the primary feature of the site ... consists of a rock 
medium about 1,000 feet or more underground that will 
provide one of the primary containments of the waste." 
EPA 's propoecd standards are consistent with this approach 
and allow limited releases to the accessible environment 
over a 10,000-ycar period. 130 

According to the standards, and consistent with the NRC' s 
long-term approach toward radioactive waste, the 

performance r •wutw [for calcularin1 relaw] Deed DOt 
provide complde ..nnce that the requirememJ of l 9 l. l 3{a) 
will be ID& Became al the kins time pe:riodl involved .. . 
there will imvilably be a 1bmnrial uncertainties in projeding 
dilpoal-r-n performance. Proof ol ... fulure performance 
ii not ID be b.d in the ordinary mm al the word in .Uuatjone 
that deal widl much lhancr time &ams, what ii required ii 
a rwamble upecb'tioa . •. that compliance wUh (40 C.P .R.] 
191.13(•) will be achieved. 131 

Thus, the propoeed EPA high-level waste standards recogniz.c 
the Vf:rJ diff'etenl and long-tam nature of radioactive waste and 
wort within the NRC framework. Accordingly, the NRC's 
lic:cming of the high-level waste site to be managed by the DOE 
must be CAJnSisteDa wilh EPA standards. 132 

A Sollaion to tJw Miud-Wa.ste Quandary 

The legal framework of the high-level waste management 

12'. >.. a pnctical maaer, lisnificant replauxy conllictl becween the 
AEA' a and RCRA ayatam have been limited under the UMTRCA 
aysaem. 

126. "42 u.s.c. 110131. 

127. Id. 
121. 42 u.s.c. f101"41(b). 
129. 42 u.s.c. 1101-41(1). 
130. Su 40 C.F.Jl. 1191.13. 
131. 40 CJ:Jl. f19l(b). 
132. 42 u.s.c. 110141. Su oLsc H.R. Ru. No. 97491. 971h Coos .. 2d 

Saa.. • S7 (1982). 
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program provides an excellent model of a system in which 
the NRC hu lead authority in licensin1 the DOE for a 
radioactive waste site pursuant to, and coosistent with. 
EPA's requirements for the protection of the general envi
ronment from off-site release.a. A similar legal framework 
could be applied to all the DOE and commerciaJ mixed 
wastes in the United States that contain more than de mini
mis amounts of radioactivity. Disposal of mixed waste 
(including the relatively small volumes of commerciaJ 
mixed waste) could oc::cur either at the DOE~wned and 
operated disposal sites licensed in perpetuity by the NRC 
or at privately operated commercial LLR.W sites (such u 
the existina Compect sites) i.u on land owned (or to be 
owned) by a state or the DOE and subject to perpetual 
licensing by the NRC. These sites would be subject to a 
single set of the NRCs standards that could be drafted to 
include enhanced groundwater protection and to conform 
to EPA 's standardl of general applicability for protection 
against off-site releases. 

Under such a system. mixed waste with very low levels 
of radioactivity (such u those identified by the NRC in 
its recently withdrawn below-regulatory-concem policy) 
would be exempt from the AEA 's regulation and would 
fall under exclusive EPA jurisdiction. Nearly all other 
m.lxed wutea would be subject to exclusive A.EA juris
diction and perhaps some enhanced NRC standards re
flecting current chemical waste control practices. ll' Por 
wutea that are easily treated, such u scintillation fluids. 
some provisions for incineration. prior to final disposal 
could be included. These wutea would remain the A.EA ·1 

regulated wutea subject to exclusive NRC jurisdiction. 
however, unless levels of radioactivity were below the 
NRC's regulatory concern. 

This program design is logical for several important rea
sons. FU'St, most, if not all. mixed waste would become 
subject to a sinpe set of regulations. This bu lon1 been 
sought by many in the mixed-waste field, includina the 
DOE, the NRC. some memben of Conpea., and virtually 
all generators and holders of mixed waste. Not only would 
it put a permanent end to incomisteDcy and duplication of 
mixed-waste regulation. it would alao briq t.dly needed 
predictability to the mixed-waste field. Thil result would 
ultimately benefit the enviroomen&. 

Althou1h the RCRA reaulationa would need to be 
amended to make it cleu that RCRA subtitle C requiremenm 
do not apply to mixed wute manapd by the NRC/DOE. 
such a proposal bu already been sugated by the DOE 
and entertained by EPA in EPA '1 recent deh'beratiom re
garding the definitiom of IOlid and bazardoua waste. In the 
context of that proposed ntlemakina (which EPA later with
drew entirely), EPA stated that it 

133. Uodcr !be Low-Level RldiolctiYC W.- Policy Amr:ndmc:m Ad. 
42 u.s.c. f2021d. Coqrea IUlbarized lbl c:reaboa ol repiml 
oom.,.u !or !be dcveiopmmt ol ala for !be u.RW'a dilpolal. 
WbeD eoqrea amended me Act in t m. me a. Wltina ailel 
in W ubi.q1oa. Nevwia. and Sou1b Carolillll were required ID rcmaia 
open umil 1993, when new dilpOUl capKiry wu ID be in place. 
Altboqb DO new COGlpKl ailel U'e )'ti( operaOonal. only !be Soudl 
Carolina lite rem.aim open ID !he u.RW fnxa dlrou&baul !be DMiaa. 
The Nevlda lice ia c:loled and !be W11mn..- ailm DOW only ecc.
w ... from widlia !be Nortbwa& COllq*l R.epoa. A ,., .. o 0 sc 
sire in Utall ecc.- 10111111limiled1ype1 ol lhe u.RW. 

134. The NllC'a u.RW ~ • 10 C.P.Jl. 16l..56(aXI) an..t, 
reqain ''nygjmpm W" ID reciDr:9 DOllllldio&oPcal ba.wda. 

expects that the senenJ approecb in today •• reauatioo 
woWd allow for cumpcioa of mixed wuia thal cont&iA 
vuy low c:oocentratiom of c:bemically hazardoul coo
stituesu1 . . . there ia alao a sugesboa that fot mWd 
wuie. Yr'ith hiaber c:oncemratiom ol c:bemically bazard
oua c:omdtuenm replated becauae of RCRA listinp. 
resuJadoa und« the AEA already requirel meuure. 
intended to control exposure to, and releuea of, nidioK
tive hazarda that would alao protect human health and 
the enviroamem by limitina exposure to, and releue of, 
c:bemically hazudoua c:omtituenta from mixed wu&e. 

EPA IOlicUa commenta • to wbeth« it . . . [should] 
develop ... an approecb fot mixed waste where the 
conditioaal exemption criterion would be c:ompliance 
with re~ th.al elilt to control the radio.ctivity 
hazuda. llS 

It appean reuonable to assume that EPA would not reject 
this idea out of hand, because EPA, like othen in the 
mixed-waste arena. rec:ognizea the potential benefits to be 
derived from applyin1 a sinaJe set of regulations to some, 
if not all, mixed waste. In addition, it would make sense 
for the DOE to revisit its own definition of byproduct 
material to see if the "direct procesa" approach, or some 
similar coocep. could be used to eliminate the applicability 
of RCRA to much of the DOE's (and perhaps some com
mercial) mixed-wute streams. 

Given the lup volumes of mixed and radioactive wastes 
already at the DOE·· sites, it makes little sense to move 
thele wastes off-site in violation of the NRC's Al.ARA 
principle. Thus, the DOE'• wastes would be disposed of at 
on-site DOE dispoea1 units licensed by the NRC. Or, ~ 
came some commercial u.RW disposal capacity already 
exists. some DOE wastes could be disposed of at the existing 
commercial sites (two o( which are located near major DOE 
facilities). Por commercial mixed wastes, disposal could 
take place at either the on-site DOE facilities (for a fee) or 
at the c:ommcrcia1 LLR. W sites sanctioned or created under 
the Low-Level Radia.ctive Waste Policy Amendments 
Act. 1» Primarily hazardous mixed wastes could be disposed 
of at RCRA facilidel. puticularty where the relative ~ 
active half-lites involved are short and the radioactivity 
levels pc.e liUJe or no health risk (such u at background). 

The NRC bu already sugaested to the DOE that it should 
comidcir acceptina commacial low-level mixed waste at 
the DOE•s sites. The NRC bas stated that it does not believe 
that serious impediments exist to the DOE•s accepcaoc:e o( 
commcrcia1 mixed waste from the NRCs licensees. 117 On 
Aup 2. 1991, the Chairman of the NRC wrote the Sec
retary of Enets1 to sugcat such a plan. which the NRC's 
and the ooa·. lellicr ofticiala are in the procca of dia
cussiq. 131 The creation of such a plan can easily occur in 
the cootext of, and be mngisten& with. the DOE's plan to 
develop a Iona-tam nadonal compliance strategy for all of 
the DOE·s mixed wastes. Ill 

The addition of commercial mixed wastes to either the 

135. 57 Fed. Res- 21450, 21463 (May 20, 1992). 

136. 42 u.s.c. f2021(b). 

137. GovuMmtT ACXX>UHTDtO Oma. GAO/RCED 92~1. GOY
UHlOHT ACXX>UHTDtO Onwa RuollT. Si.ow Paoouss Osv.v 
oPIPfO Low-Uva. RAD~ Wun Dmos.u. F ACIUTY ' 
(1992). 

131. ltl.. 21. 

t39. s. n Fed. a., n110, nm (Die. 3, 1992). 
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DOE'1 or commercial sites would not increase the poten
tial overall public health or environmental hazard for the 
rcasons previously dUcuaed. Moreover, the overall vol
ume of such commercial mixed wastes could easily be 
accommodated at either the existing commercial LLRW 
sites or at the DOE's sites. Ultimate ownership by the 
DOE of commercial LLRW sites is already required by 
10 C.F.R. H61.14 and 61.~9. and virtually permanent 
(i.e., 100 years) DOE ownership of the DOE'• sites is 
also already assured. Thus. the DOE'• lepl relationships 
to these wastes would remain essentially unchanged-ex
cept that it would not be forced to contend constantly with 
on-going RCRA requirements. 

The principal benefit of such a system would be that the 
applicable disposal requirements would acknowledge once 
and for all that the primary focua of control for mixed wastes 
that cannot easily be incinerated and that contain significant 
amounts of radioactivity should be on eliminating the long
term radioactive hazards. 140 Thus. the NRC, which poa
sesscs the greatest amount of expertise in the field of ra
dioactive material control. would once again assume the 
dominant role in the management of the AEA-regulalcd 
wastes. EPA's concerns regarding the need for cnbanad 
groundwater protection could be met. and EPA would main
tain a consultative role regarding these wastes consistent 
with its authority under the 1970 Reorganization Plan No. 

140. The me could 111o be provided the ltlllllCly l&llboriry 110 ammd 
ill replatioas to allow WUICI below replarory CODCa'll eont1inin1 
bazardoua wute to fall outside the A.EA' I l)'llem and be dealt with 
solely u baz.mdoua wu&e. 

3. 141 The process of permanently disposing of IDUed wa.su 
that is not amenable to treatment couJd begin in earnest 
The result would be increased protection of the cnvironmeni 
and an overall comervation of scarce government and in· 
dustry environmental protection resources. 

CoDCluioa 

Dual regulation of mixed waste provides no di.scemiblc 
benefit to either human health or the environment and i: 
grounded in legal and jurisdictional concerns rather tlw 
scientific reality. The insistence of regulators on ~ini 
and obecurins clear conflicts between the AEA and RCJU 
bu led to iDereasiqly outlandish use of joint guidances 
variancea, waivers, and exemptions as relief valves for al 
leviatina the pressure between systems that arc philosopbi 
cally, conceptually, and technically distinct. Ultimately 
Coqrea is responsible for this situation and it is Congres 
that sbouJd provide the leadership necessary to eliminat 
iL The solution propoeed in this Article is one suggcsti01 
that ia risk-bued. scientifically justifiable, economic.all 
beneficial. and environmentally sound. Accordingly, ther 
is no good reason for failing to adopt it or 1 similar progra.rr 

141. Praumlbly, andcr the NRCJDOE licemiDI ICheme. opportunit 
for public: paUcip&liaa would be leplly required u pat of It 
liccme iallllllCe and envimnmenral impKt aaremeu procaa. ~ 
CIUle ol the c:oaaoveny IUn'OUDdi.n1 IUCh a proc:eu. however. 
mi&ht l1lo be advisable IO create aa indepaldelll mixed-waste ove 
ai&ht aad advilory boud. similar to !be Nuclur Wuic AdvUor 
8olrd. This would allow for additional public puticipalioo, C:OD 

men&. and review. 
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Mr. Samuel J. Chilk 
Secretary 

October 3, 1994 

U.S. Nuclear Regulatory Commission 
11555 Rockville Pike 
Rockville, MD 20852 
Attn: Docketing Branch 

Re: Land Ownership Requirements for Low-Level Waste 

Dear Mr. Chilk: 

Umetco Minerals Corporation (Umetco) submits these 

comments in response to the Nuclear Regulatory Commission's 

(NRC) advanced notice of proposed rulemaking (ANPR) on land 

ownership requirements for low-level radioactive waste (LLW) 

sites. 59 Fed. Reg. 39485 (August 3, 1994). Umetco is a 

uranium recovery licensee located in Grand Junction, Colorado. 

Umetco has some questions about whether private ownership 

of LLW sites will provide the equivalent level of protection 

to the public health and safety as provided by Federal or 

State land ownership requirements. In any event, NRC has not 

sufficiently explained in the ANPR why it is considering a 

change to long-standing Commission policy or discussed the 
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relevant policy issues or the impact of the proposal on 

existing and proposed regulatory programs. Thus, it is 

difficult to comment on the proposal in a meaningful fashion. 

These comments first address several general 

considerations with respect to NRC's proposed amendment to 10 

C.F.R. § 61.59(a) to permit private ownership of LLW disposal 

sites. These comments then briefly look at the specific 

questions raised by NRC in the ANPR. 

I. General Considerations 

A. The NRC Framework for Radioactive Materials 

The primary purpose of the Atomic Energy Act (AEA) - the 

source of NRC's statutory authority - is to comprehensively 

address control over radioactive materials. Radiation, unlike 

chemical substances, poses potential hazards that cannot be 

seen, felt, smelled, heard or tasted. Mere proximity to 

radiation, in contrast to typical chemical wastes, could 

expose an individual to potential harm. NRC's rules 

(including government land ownership requirements) have been 

designed to permanently (within reason) isolate the waste from 

virtually all human contact while it poses a potential 

radioactive threat. Radioactive waste, unlike chemically 

hazardous waste, cannot be neutralized or destroyed, such as 

by incineration. Potential radioactive hazards are eliminated 

only by time and transmutation . As NRC has noted, "because 
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the hazard posed by low-level waste is of an atomic nature, 

its hazard is inherent, i.e., independent of its chemically 

bound state. Destruction of the [LLW] hazard, aside from 

transmutation processes, is impossible.".J.L 

A fundamental assumption of existing NRC regulatory 

programs in 10 C.F.R. Parts 61 and 40 has been that even the 

government cannot be relied upon past 100 years for active 

maintenance of disposal sites. As a result, in developing 

Parts 61 and 40 regulatory programs the emphasis has been on 

highly conservative, engineered "passive" control systems 

intended to last for long periods of time (300 to 500 years 

and 200 to 1,000 years respectively). The purpose of the 100 

year period for institutional controls, such as monitoring and 

maintenance by a government agency, is to preclude human 

contact with low-level radioactive waste and require a 

continuing social order to ~ake responsibility for the site. 

10 C.F.R. § 61.7(b) (4). Control by a government body 

"minimizes the potential for possible abandonment of the 

site." NUREG 0782, Vol. 2 at 4-47, 48. Therefore, to the 

extent that social systems could be relied upon for periods 

beyond 100 years, government ownership was necessarily 

preferred. Government ownership and passive controls help to 

ensure that motives such as prof it and loss do not lead to 

l.L NRC, NUREG CR-4450, BNL NUREG 51944, "Management of 
Radioactive Mixed Wastes In Commercial Low-Level Wastes", 
83 (1985) 
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abandonment, sale or inappropriate use of property used for 

disposal of radioactive waste . .l.d. at 4-49. NRC has noted 

that the most significant elements of "passive" long-term 

institutional control measures are control of the land by a 

government entity, land use restrictions and multiplicity of 

records. Thus, the government ownership requirements provide 

important long-term health and safety protection at LLW 

disposal sites in contrast to private entities with more 

limited lives and commercial goals making them potentially 

unfit to accept such responsibility. 

The ANPR proposes to allow private ownership as a 

substitute for government land ownership requirements. The 

ANPR does not explain how private ownership could provide an 

equivalent level of protection to public health and safety as 

that provided by government ownership. It may be that an 

alternative package of controls could reasonably be expected 

to be effective. NRC ' s proposed amendment to 10 .C . F.R . 

§61.59, however, does not offer an adequate explanation of why 

a change would be appropriate. 

NRC must exercise leadership as the primary implementor 

of the AEA. It cannot simply ask a series of questions as 

part of a ~-~ rationalization of prior actions without 

any discussion of statutory authority or the bases for and 

impact of the proposal on existing and future regulatory 

programs . NRC does not address the impact of the proposed 
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amendment on existing regulations, including not only Part 61, 

but also Part 40 as it applies to mill tailings facilities. 

Even with government landownership, Parts 61 and 40 are based 

on the fundamental assumption that institutional controls 

cannot be relied on beyond a 100 year timeframe and, 

therefore, primary reliance must be placed on 

passive / engineering controls. If NRC decides to allow private 

land ownership, then presumably, the Commission would have to 

take a very different view of the appropriate institutional 

controls for LLW sites, how long they are likely to be viable, 

and may need to consider even more stringent closure 

requirements and increased surety amounts. NRC also does not 

discuss the significant impact this change in policy could 

have on NRC's proposed decommissioning criteria. 59 Fed. Reg . 

43,200 (August 22, 1994). Indeed, the ANPR does not even 

reference the decommissioning rulemaking proceeding. 

It is not clear from the ANPR whether NRC no longer 

considers the potential hazards from radioactive materials to 

be different than those of chemicals and, therefore, ~ to no 

longer require radiation hazard driven controls. Does NRC's 

proposed amendment to the land ownership requirements suggest 

that NRC now thinks that the potential radiation hazards 

caused by LLW are less significant than NRC has portrayed them 

in the past or than t he public views them? If so, then the 

extremely conservative passive controls required for LLW and 

mill tailing sites cou ld presumably be relaxed. If this is 
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now NRC's position, NRC should explicitly say so and explain 

the change in position. If, however, NRC continues to believe 

that radioactive materials pose a different hazard than 

chemical hazards, it must explain what authority over these 

materials is appropriate and not abdicate leadership in 

radiation health protection to individual licensees and States 

(Agreement States or n on-Agreement States) . It is NRC's 

responsibility to assert AEA's preeminent authority over 

control of radioactive materials and not to merely rely on a 

State's exercise of police power to protect public health and 

safety in granting an exemption to an important control (i.e., 

government land ownership) without explanation. To fail to 

make the requirements less stringent for LLW and mill tailings 

facilities, as NRC apparently intends to do for Envirocare, 

would be arbitrary and capricious. 

The ANPR contains questions without any substantive 

discussion of the pros and cons of the proposal, including any 

reason why the land ownership issue needs to be reviewed or 

modified. As a result, it is difficult to offer meaningful 

comment on the proposal. As a first step in the rulemaking 

process, this ANPR is inadequate. 

B. Alternative Controls 

NRC has not fully analyzed the issue of potentially 

effective alternative controls . For example, it is 
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questionable whether zoning is a viable alternative as zoning 

regulations tend to be based more on local political and 

economic considerations and can be amended at will by local 

governments . 

Similarly, there is some question whether deed 

restrictions, while better than zoning restrictions and a 

potentially useful control, can by themselves substitute for 

government land ownership requirements as they are directed 

only at the transfer of property and not at active control 

over the site. A deed restriction may not prevent transfer of 

a LLW site. Nor do deed restrictions address site abandonment 

and possible site reuse by an uninformed intruder occupying 

the land without title to the property. 

NRC also has not analyzed in depth what happens when a 

licensee declares bankruptcy and abandons the property. NRC 

appears to have assumed that with bankruptcy there will be 

some entity to rely upon to control the site. However, a 

trustee may have a different agenda than NRC such as trying to 

generate money out of the site (by rezoning and selling the 

property) to pay off debts. NRC does not address who will be 

around to bring an enforcement action against the site. The 

recent declaration of bankruptcy by American Nuclear 

Corporation, though, demonstrates that NRC is not as prepared 

to handle the bankruptcy of a licensee as it could or should 

be. 
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Whatever the mix of controls relied upon, a related issue 

that should be addressed involves a licensee's ability to 

decommission and remediate a site, terminate its license, and 

walk away from the site . Predictability in closure and 

license termination should be a goal of NRC's regulatory 

program. If there is no government entity, however, to take 

the license, the licensee will have the long-term burden. 

NRC, therefore, must consider in detail what type of private 

entity could likely fulfill such a burden adequately. 

There is also some concern over whether sureties can be 

an effective, long-term means of control in the private 

ownership context. Even with a significant surety there is no 

assurance, and certainly no requirement, that a private 

corporation (or its surety) will exist after 50 to 100 years. 

Sureties also do not provide long-term hazard minimization. 

While sureties are val uable, they are held by private entities 

who often are under commercial and financial pressures and may 

need to be combined wi th some other mix of controls including 

ownership by an entity that may be less subject to commercial 

and financial pressures. 

Furthermore, it i s questionable whether the mere 

assertion by a State that it will exercise its police state 

authority to protect public health and safety over a site is 

sufficient. First, state administrations can change, making 

them less than constant in their positions as has been the 
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case in Michigan and Nebraska with the LLW siting problems. 

Politics at the state level may even override ''legal" 

obligations as it did at one site where the State put a LLW 

site on the Superfund list to avoid its long-term 

responsibility for the site . This would seem to be especially 

true when a State currently denies it has the authority to 

take tit l e to the disposal site. If it is not required by law 

to take the land, and perhaps even if it is, despite what a 

State may say, NRC may not be able to rely on the State to 

enforce passive controls . Of course, where a state obligates 

itself under state law to take responsibility for long term 

protection of public health and safety, as with the case of 

federal responsibilities, the comfort level simply has to be 

greater than with private ownership. For example, the State 

of Colorado has made its decision and the basis for it as 

follows: 

It is recognized by the general assembly 
that any site used for the construction, 
disposal, or storage of radioactive 
materials and the contents thereof will 
represent a continuing and perpetual 
responsibility involving the public 
health, safety, and general welfare and 
that ownership of said site and its 
contents must ultimately be reposed in a 
solvent government, without regard for the 
existence of any particular agency, 
instrumentality, department, division, or 
officer thereof. To this end . . . [all 
such lands, buildings and grounds] shall 
be owned in fee simple absolute by the 
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state and dedicated in perpetuity to such 
purposes, and all radioactive material 
received at such facility, upon permanent 
storage therein, shall become the property 
of the state and shall be in all respects 
administered, controlled, and disposed of, 
including transfer by sale, through the 
department, unless the general assembly 
shall designate another agency, 
instrumentality, department, or division 
of the state so to act. Colorado Revised 
Statutes, 25-11-103 (1993). 

Reliance on a State's assertion that it will control a 

site through the exercise of its police power also raises 

questions about the ongoing legitimacy of NRC's Agreement 

State program . If NRC were to rely merely on such an 

assertion by a State, what is the necessity for the Agreement 

State program? If NRC is not going to assert the preemptive 

authority of the AEA, then ~ state can claim it has the 

authority to regulate radioactive waste disposal. NRC 

reliance also might be troublesome in light of the General 

Accounting Office's report that NRC does not even exercise 

adequate control over Agreement State regulatory programs . 

C. Enyirocare 

Other questions are raised in the ANPR by NRC's treatment 

of Envirocare of Utah , Inc . (Envirocare). NRC states in the 

ANPR that the Commission "found acceptable" the exemption for 

Envirocare. NRC, however, does not explain why the exemption 
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for this particular entity is acceptable. Nor has NRC 

explained who decided Envirocare was "special'', what the 

criteria for the decision were, or why Envirocare should be 

given the exemption. Thus, the public can only speculate as to 

why an exemption is warranted and why Envirocare is receiving 

preferential treatment from NRC. Without some basic 

understanding of these issues, it is impossible to make a 

judgment on whether the circumstances leading to the exemption 

will reoccur. NRC appears to have made a decision to grant 

the exemption without an adequate explanation and is now 

issuing an ANPR post - decision to attempt to justify its 

decision. Such a course of action is not reasoned rulemaking. 

In the final analysis, NRC's failure to analyze 

meaningfully the impact of the proposed rule on existing and 

proposed regulatory programs, the long-term effects of private 

ownership and the abi l ity of private entities to protect the 

public health and safety at these sites over several hundred 

years makes the ANPR fatally deficient as a component of 

reasoned decisionmaking. 

Response to Specific Questions 

The following are Umetco's comments to several of the 

specific questions raised by NRC in the ANPR . 

(1) The Commission considers that an amendment to 10 
C.F.R. Part 61 as described in this ANPR could facilitate 
the objectives of the Low-Level Radioactive Waste Policy 
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Act of 1985, as amended, by allowing States additional 
flexibility in developing new low-level radioactive waste 
disposal facilities. Would this change be useful for 
other LLW disposal sites or is it likely that the Utah 
exemption is a one of a kind? ... 

It is not clear what the Commission means by this 

question. As noted above, it is not possible to analyze the 

proposed change without first understanding what the 

implications of the phrase "the Utah exemption is one of a 

kind. II 

The proposed change to the land ownership requirements 

may appear to make it easier for more LLW sites to be 

developed in a state where political problems make it 

difficult for the state to assume ownership. But what are a 

private citizen's long term promises worth? For example, what 

happens if the waste business is not profitable? 

As a matter of policy, EPA currently does not place NRC 

sites on the Superfund list. If under private ownership 

requirements, a site is abandoned, a site could end up as a 

Superfund site if the State does not step in to take 

responsibility. It is possible such a step would open the 

door for EPA to draw every NRC facility into the Superfund 

web. 

(4) Would the responsible regulatory agency lose any 
control over the disposal site if it is not owned by the 
Federal or State government? 
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Without federal government ownership, NRC would have to 

take action against a private entity, which may no longer 

exist, and if it exists, might resist an enforcement action, 

or which, if it exists, does not respond until the NRC takes 

action at the site and then challenges such actions as a 

trespass without authorization and seeks damages. Under the 

p~ivate ownership scenario, how would NRC assure that site 

obligations are being fulfilled? Who takes care of a site if 

the private owner goes into bankruptcy? As noted above, NRC 

may not always be able to rely on States to step into the fray 

absent an ownership stake in the property. Even then, NRC may 

not have any effective control over Agreement States. NRC has 

no control over non-Agreement States. 

(6) How would private ownership affect liability for a 
disposal site? 

One of the main purposes of the government land ownership 

requirements is to provide a means for a government entity to 

become the long-term site licensee after closure of a site. 

There are no guarantees that a private entity will exist over 

the 100 year timeframe, much less a longer timeframe, 

necessary to maintain a site licensee against whom either NRC 

or a State could take action. After closure, there may not 

even be a licensee (and, thus, no license) and the only 

requirements then app l icable to the site would be those that 

the State chooses to i mpose. 
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Without a licensee, there is no agreement by anyone 

(including the State) to do anything at the site to protect 

the public. The license binds a licensee to long-term 

monitoring and site care and provides a legal basis for 

enforcement actions by both the regulating entity and the 

public. Without such a binding commitment, the State has 

complete discretion to decide what, if anything must be done 

at the site. Such un f ettered discretion is at odds with the 

AEA's policy on control of potential risks to public health 

from radiation. 

While a State may insist it would bring enforcement 

measures to require an owner to control a site, there may not 

be anyone for the State to pursue if, at the time of 

abandonment, the entity that owned the property declares 

bankruptcy and no longer exists and, accordingly, there is no 

license. Under these circumstances, State enforcement actions 

could be meaningless. Where a State, such as Colorado, 

requires state ownership of LLW sites, there is a higher 

comfort level that the public health and safety will be 

protected. As noted above, though, even state legislation 

does not guarantee that the authority will be exercised. 

To ensure long-term responsibility and care of a site, 

.s.Q.IIle. long-lived entity must accept the responsibility of 

becoming the site licensee in perpetuity. Without such a 

licensee, there is no discernible legal means for imposing 
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control requirements at the site over the hundred year 

timeframe (much less a longer timeframe) that may be deemed 

necessary to protect the public health and safety . NRC needs 

to address these issues in the decommissioning context. It 

may be necessary before the federal government can take over a 

property to have legislation authorizing such action as is the 

case under the Nuclear Waste Policy Act. 

(7) Would States ' concerns about assuming liability for a 
disposal site be alleviated by this proposal? 

It is not clear how over the long term the States' 

concerns could be alleviated by the proposed amendment. At 

first the proposal may address some of their concerns . Utah 

has said that it cannot take ownership of a LLW site now but 

admits it would have to step in later if a problem arises. 

Local citizens will look to the State to address any concerns, 

even if they initially had wanted the site. The proposal 

appears to be taking States down the road that led to 

Superfund sites with all of their expense and corresponding 

problems. NRC's proposal as presently drafted could leave LLW 

sites in an undefined relationship with the government. 

(9) Should NRC consider allowing a site owner to be only 
the licensee, or broaden the proposal to allow other 
private ownership? 

Again, it is not clear what NRC means by this question . 

Is NRC referring to multiple site owners? Lessors/lesees? 



Mr. Samuel J. Chilk 
October 3, 1994 
Page 16 

Trust entities combining multiple entities such as private, 

local government, state government, and environmental 

organizations)? Who would want to assume the responsibility 

and the liability? 

(10) Should there be a time period after which the 
licensee can request termination of the license, even 
though the land might remain in private ownership? 

To the extent the property is released for "unrestricted 

use" and the decommissioning criteria have been satisfied, 

then termination of the license would be appropriate. If the 

site is to be released for "restricted use," then there are a 

series of questions NRC must consider, including the 

site-specific nature of compliance with the decommissioning 

criteria. Where site use is to be restricted for 1,000 years, 

if federal or State ownership is not required and deed 

restrictions and zoning are considered adequate controls, then 

the time period after which a licensee can seek termination of 

the license is anybody's guess. 

(11) If the NRC were to implement this proposal ; are the 
surety requirements contained in 10 CFR Part 61m Subpart 
E, sufficient? 

As discussed above, it is questionable whether surety can 

be viewed as a substi t ute for government land ownership or 

some other well thought out combination of control measures, 

if such exist. Unless NRC intends to change its long-term 

hazard minimization policy for radioactive material, the 
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Commission may need to increase the surety amounts required by 

NRC regulations to protect against the dissolution of the 

responsible private entity and to provide sufficient funds for 

implementing control methods. Surety cannot be viewed as an 

adequate control in and of itself, but must be part of a 

combination of other c ontrols. 

(12) Under§ 61.SO(e), all records are to be transferred 
to Federal and/or State agencies at the time of license 
termination. If the license remains in effect during the 
active institutional control period (licensee is site owner), 
would there be a need for this records transfer? 

If there is no l i censee, then the records must be 

transferred . If there is a licensee, then the records should 

remain with those who have management responsibility for the 

site. 

* * * * * 

Umetco supports the issuance of an ANPR as a means of 

gathering information if NRC is considering changing its 

policy under the AEA regarding closure and ownership of 

radioactive waste sites. NRC's ANPR, however, raises far more 

questions than it answers without any explanation for the 

basis for the proposed change . The Commission has taken far 

too simplistic an approach for a meaningful rulemaking 

proceeding. 
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If you have any questions or if we can be of assistance, 

please contact me at (303)245-3700 . 

9 42 71 0 22? / 1 2 

Sincerely, 

,JJ J .~ 
~ );.~· 
John S. Hamrick ·r 
Manager of Health, Safety and 
Environmental Affairs 
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Abstract 

'The explosion of environmental rules. regulations. and 
environmental liability assignments over the last 
dozen years has heightened corporate awareness of 
the need to cbaracterize potential environmental 
liabilities. to develop a proper perspective on these 
liabilities and to take appropriate measw-es with 
respect to managing potential environmental 
remediatioo costs and liabilities. 

Defacto environmental management considera1ioos 
including standard engineering design and costs to 
meet evolving regulatory criteria need to be expanded 
to encompass a broader decisioo framework explicitly 
including assessment of regulalory and legal options, 
contingent environmental risks and the benefits of 
proactive management of the environment The use 
of a probabilistic framework for the assessment of the 
various design options, resulting consequence 
analysis, and the potential social and political 
responses to these possible options provides a 
dynamic approach that empowers decision makers 
with new insights into the underlying assumptions, 
their uncertainty, and the stability of the resulting 
predictions. 

This paper, illusttating the application of such a 
probabilistic analysis framework to the multivariate 
risk analysis and alternative option cost analysis 
related to the decommissioning options of a licensed 
uranium rea>very facility, provides an interesting and 
current case study of the methodology of such an 
approach. In additioo, the paper provides a discussioo 
of the organizational mode that is critical to the 
successful rca1i7.alioo of such an effort (namely the 
creation of a project team providing the key legal, 
environmental, financial, engineering and scientific 
expertise and practical experience). The paper 
desaibes the formulation of the problem, the 
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development of necessary data in the fonn of 
probability distribution and the results of the ~ 
study which describes the potential environmen1a1 
liability in the form of (subjective) probability 
distribution of current (i.e. 1995) dollars. 
Specifically, the focus is on a comparison of the na 
and costs for an on-site versus a relocation alternative. 

The screening analyses of the risks of reclamation ot 
the material on site versus removing it from the site 
was a multi-variant/net benefit analysies that IWCSSCd 
all the costs and benefits associated with a planned 
course of actioo and the potential alternative. The 
components of the analysis included site 
cbaracteriz.atioo, estimates of c~ts to achieve 
"~le assurance" of regulatory compliance, 
comparisons of reductions in radiation doses (e.g. 
workers, nearby homes. transport accidents), 
comparisons of costs from removal of soil, disposal of 
the waste and radiation surveys. comparisons of 
impacts on the surrounding plant and wildlife 
environment and the physical environment (noise and 
aesthetics) and socioeconomic impacts, and the 
disposal capacity on and off site. The risks from 
radiation were placed in the cont.ext of natural 
background radiation exposures. radon ex~urcs and 
gamma exposures fran the material at issue, indoor 
radon ex~w-es. and collective and individual doses. 

The radiatioo risks were compared to the nonradiatioo 
risks from the intervention alternatives under 
consideration. Nonradiation risks include those 
associated with transportation, ll'Catlllent and disposal 
of wastes, the use of chemicals for decontamination. 
structure demolition, material handling and packaging, 
fire and explosions, and the operation of heavy 
equipment 
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t.ential radiological risks were estimated (radon 
fbC ~babilistically) and added to the nonradiological 
·rs.Si P wbicb resulted in a range of risks for the 
0:au00 alternative that were 5-15 times higher than 
re . ,.,. in situ reclamauon. 
iJll•Slw 

addition. conceptual cost estimates were developed 
lJ1 !be on-site reclamation plan and for the relocation 
f~uve. It was clear from preliminary estimates, 
~ costS of relocation would significantly exceed 
Ll>Ose of inplace reclamation. As part of this process, 

views of completed. in progress and planned tailings 
::CJa1J131ion programs were undertaken to determine 
tbC range of reclamation costs for similar plans. The 
ost estiJJlatCS were subjected to a sensitivity analysis 
~on worst case critical design criteria. as well as 
a probabilistic. Monte Carlo sensitivity analysis of 
worst-case hypothetical events or reasonable worst
case and additional potential design requirements. 
1bCSC analyses showed that the facility's cost 
estiJn.8lCS were appropriate. 

In seeking to obtain a positive net benefit. the 
disposal of radioactive waste off-site must be viewed 
in the context of all the benefits. risks and costs 
as,wciatcd with remediatioo of the site and not looked 
at~ an isolated action. Given this context. this paper 
will examine the components of such a multi-variant 
risi/cost analysis for this site and the two clean-up 
alternatives under consideration. 

Background 

In the late 1940s, a uranium mining boom occurred 
on the Colorado Plateau and, by 1956 over 600 
producers were shipping ore from the area. As ore 
production exceeded milling capacity, the Atomic 
Energy Commission (AEC) encouraged private 
development of processing facilities. 

In response to this encouragement. the Uranium 
Reduction Company consuucted the Moab Uranium 
Mill in 1956 and began operation. Atlas Corporation 
purchased the mill in 1962 and fooned Atlas Minerals 
Division to operate the facility. Between 1956 and 
1984, the mill processed over 10.5 million tons of ore 
and deposited approximately that amount of tailings 
into the existing pile. 

Throughout this period, the Atlas Mill was the major 
employer in Moab and Grand County and. at the peak 
of its opcratioo the work force totalled 500 people. 
During the uranium boom, Moab was one of the 
Wealthiest towns m that part of the country and the 
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Atlas Mill played a key role in the creation of the 
infrastructure of today's Moab. 

As the demand for uranium fell and depressed the 
uranium market. the Atlas Mill was put on standby in 
1984. The domestic uranium market did not improve 
and the company shut down the mill in 1988. 

Radiological Issues 

The ore contained radioactive uranium which was 
removed in the milling process and shipped out to 
nuclear facilities for conversion to fuel. However. the 
ore also contained a series of radionuclides that are 
products of uranium which remain in the tailings pile 
and in wastes in and around the uranium mill. Atlas 
has begun the mill reclamation phase and is currently 
dismantling, decontaminating and salvaging or 
burying (in the tailings pile) the buildings. foundations 
and equipment After completion of mill reclamation. 
the tailings pile reclamation phase will address the 
residual radioactivity in the tailings pile. The tailings 
pile must be remediated as the radioactivity in it can 
result in radiation exposures in the following ways: 

• direct gamma radiation to those standing on top of 
the waste; 

• wind can resuspend tailings dust and transport it 
off-site resulting in inhalatioo and ingestion of 
contaminated dust; 

• radon gas can escape from the surface of the pile 
and be transported off-site resulting in inhalation 
of radon progeny (or daughters); and 

• rainfall can permeate the tailings pile and seep 
into the soil and groundwater benealb. 

Proposed Reclamation Plan 

The reclamation plan proposed for the tailings pile 
and surrounding area is designed to mitigate 
foreseeable potential hazards and to provide safe 
reclamation with reasonable assurance for 200 years. 
and to the extent practicable. for 1.000 years. 
Contaminated materials and soils on the site will be 
placed in the 130 acre tailings area The site will be 
recontoured. capped with both clay and sandy soil 
layer and then covered with rock armoring. 

• The clay layer will prevent penetration of 
precipitation into tailings and the (uncontaminated) 
runoff will be directed off the pile via contoured 
channels. This will reduce seepage into 
groundwater from the tailings pile. 

4' 
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• The clay layer and other cover materials will 
prevent the resuspension of contaminated dust by 
the wind and eliminate the inhalation and 
ingestion of dust as potential exposure pathways. 

• The clay layer and cover will reduce the escape of 
radon gas from the pile below the regulatory 
standard of 20 pCi m·2 s·1 and reduce the potential 
exposures to radon daughters to a rate that is 
considered presumptively safe (provides an "ample 
margin of safety"). 

• Regrading of the tailings embankments will reduce 
the slope to meet design specifications. 

• The tailings pile will be dewatered by pumping 
from wells drilled at several locations to stabilize 
the pile and reduce seepage into groundwater. 

• Rock armor will stabili:ze the clay cover and 
reduce penetration by wildlife. 

• The site will be fenced. monitored and inspected. 

Review Process 

Commencing in 1988, the existing and approved plan 
for the on-site reclamation of the Moab tailings pile 
bas been undergoing revisions to incorporate new 
NRC guidelines and criteria. NRC bad previously 
reviewed and approved Atlas' plan for on-site 
reclamation in 1982. The most recent review (i.e. 
1996) by NRC addresses Atlas' revisions (requested 
by NRC) to the approved reclamation plan and 
requests additional information pursuant to NRC' s 
1994 environmental impact swement (EIS) 
proceeding which followed fran NRC's reversal of a 
Finding of No Significant Impact (FONSO and 
environmental assessment (EA) related to the 
proposed license revisions. 

As part of the process of reviewing reclamation 
alternatives, conceptual cost estimates were developed 
in 1993 by Atlas for the revised on-site reclamation 
plan, as well as for the NRC requested alternative 
reclamation concept in which tailings would be 
relocated to a new site some 18 miles from the 
existing locations. These 1993 cost estimates. 
indicated that on-site reclamation could range from 
$13 to $16 million, while off-site reclamation could 
range from $94 to $114 million. These costs were 
provided to NRC as reasonable (lower limits) 
appropriate for purposes of comparison of the 
alternatives as defined at that time. Based on these 
preliminary estimates, it was evident that the financial 
implications of relocation would significantly exceed 
those of on-site reclamation and would far exceed 
Atlas' capacity to fund. Thus, the relocation option 
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would likely result in Atlas' bankrup!Cy and transfer 
of significant liability to other potentially responsible 
parties, possibly including the United States 
government 

As noted. the 1996 NRC evaluation resulted from 
questions raised during the response period followtng 
NRC's publication of the FONSI, and its subsequeut 
withdrawal. An NRC mandated EIS and 
accompanying technical evaluation report CTER) ~ 
required further reconsideration of site reclamation 
through relocation to the alternate potential site as 
well as the resolution of a number of outstanding 
technical issues related to on-site reclamation. 

The technical issues that have the potential to affect 
the on-site estimate primarily relate to final 
engineering design for physical stability under seismic 
events and long-term surface stability requirements to 
ensure protection against physical erosion and to 
minimize groundwater and air pathway impacts. 
These issues have been, and continue to be under 
investigation and technical development as part of the 
ongoing EISffER process. The issues that can 
dramatically affect the cost of off-site reclamation are 
primarily related to excavation and material handling, 
hauling, excavation, transport and placement of the 
fine tailings (slimes). 

Overall, the issues identified as needing a critical 
review included radiation dose estimates. engineering 
and cost impacts and legal/regulatory issues. 

Legal and Policy Issues 

The Atomic Energy Act (AEA) as Amended by the 
Uranium Mill Tailings Radiation Conuol Act 
(UMTRCA), governs reclamation of uranium mill 
tailings piles such as the Atlas Moab pile. EPA and 
NRC have developed extensive regulatory prognum 
pursuant to UMTRCA to address the potential 
radiological and nonradiological hazards associated 
with mill tailings. Given the long time frames 
involved (200 to 1.000 years) the regulatory criteria 
set forth in 10 CFR Part 40, Appendix A of NRC' s 
regulations must be satisfied with "reasonable 
assurance". Thus in addressing reclamation 
alternatives the alternative recommended must provide 
such "reasonable assurance" and the analyses 
performed must adequately consider the 
environmental issues relevant to each alternative. even 
though not necessarily choosing the "environmentally 
preferred" alternative. UMTRCA also requires a 
reasonable balancing of risks with costs of controls. 

.. 

~ 
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iS within this statutory/regulatory framework and 
~ crameworX of recommendations of expert. 
. dependent organii.ations regarding "optirnii.ation" of 
~nefits versus costs {i.e. do more good than haim) 
tJl3l analyses of reclamation altemati ves must proceed. 

'Ille context for this analysis begins with reference to 
the system of radiological protection recommended by 
tbe International Commission on Radiological 
proteetion (ICRP) which is based on the principle that 
'the proposed intervention should do more good than 
JlatUl• i.e. the reduction in detriment resulting from 
tbe reduction in dose should be sufficient to justify 
tbe barID and the costs, including social costs.. of the 
intervention." The "net benefit" must be considered 
in determining the best alternative for remediating a 
site. Tue Health Physics Society (HPS) describes this 
type of analysis as a means of "optimizing" risk. 
HPS explains that "the application of the · ALARA' 
(As Low As a Reasonably Achievable) or the 
optimization principle is not a mechanism for 
assigning a value to human life. but is a process for 
optimizing the use of limited resources for improving 
life expectancy and health benefits when all risks are 
considered 

The Nuclear Regulatory Commission (NRC) 
aclcnowledges "there is a point at which the net risk 
to future populations from residual radioactivity is 
lower than the risk from remedial action. In other 
words. the clean-up may do more harm than good." 
Another factor weighed into the consideration is 
potential public concern over the risks. HPS cautions. 
though, that "the amounts spent specifically to achieve 
health benefits should be in the same range as is 
acceptable for any other health protections program 
that is undertaken voluntarily by the public. 
Expenditures for other categories of benefits.. e.g. 
aesthetics, public goodwill, and a proper evaluation, 
etc. should be separately identified and justified. 

The screening risk analyses involved here considered 
recommended exposure levels for intervention by 
expert radiation protection organii.ations. existing 
exposure scenarios versus future scenarios, and the 
overall integrated waste management system. 
Probabilistic assessments of the risk consider long 
time frames, the nature of the potential risk. and the 
best estimates of risk. 

Is there a reasonable alternative? 

It should be noted that wherever reclamation is to be 
undertalcen. the criteria to be met are the same. 
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As noted, it has been suggested that a conceptual 
alternative for the final reclamation of the Atlas 
tailings pile near Moab is relocation of the 
contaminated materials to an appropriate alternate site. 
Such a site bas been identified approximately 18 
miles northwest of the existing site in an area known 
as the Klondike Flat (2.5 miles from the Moab 
Canyon Lands airport). Ground surfaces on the site 
slope up steeply to the north, and are relatively flat to 
the south, east and west. The site is underlain by 
Mancos Shale consisting primarily of marine shale 
and some marine and non-marine sandstone units. 
111e primary components and activities associated 
with reclamation to the off-site location as developed 
by Smith Environmental include: 

• construction of new rail load-out facilities at 
existing site, rail unloading facilities at the 
alternate site. 3.5 miles of rail siding and 
improvements on 14 miles of the existing main 
line; 

• excavation and loading of 7 .8 million cubic yards 
(10.5 or more million tons) of tailings; and 

• transport of tailings by rail to the alternate site. 

During evaluation of the original (late 1970s) 
reclamation plan, Atlas and NRC considered the 
option of transponing the tailings to an alternate site. 
Both agreed that there was no demonstrable 
incremental public health or environmental benefit in 
spite of the greatly increased cost of tailings 
relocation. In addition. the relocation op~ons directly 
conflict with NRC's stated policy which is to avoid a 
proliferation of regulated sites. Moving the tailings 
could create two sites that would need to be 
reclaimed, secured and monitored. 

Of the 19 Title II sites where reclamation plans have 
been approved, there has been only one site 
(Edgemont, SD) where relocation of tailings was 
proposed by the licensee and that was done 
voluntarily by the Tennessee Valley Authority. 

Multi-variant Risk Analysis 

The potential radiological impacts oo workers and 
members of the public from two reclamation options 
were estimated using accepted dose and risk models. 
The magnitude of predicted impacts of on-site 
reclamation were clearly lower in every category, 
even considering all foreseeable delays, when 
compared to corresponding impacts from alternate site 
reclamation. 

•• 



The relative impacts of the two alternatives were 
evaluated for a range of assumptions regarding the 
time necessary to reclaim the tailings in situ or at an 
alternative site. Once lhe tailings have been 
reclaimed in accordance with EPA/NRC longevity 
(200-1,000 years) and. radon flux criterion of 
20 pCi m·2 s·1, the tailings are presumptively safe with 
an "ample margin of safety" . Therefore, lhe relative, 
or differential risks will continue to accrue for either 
alternative from present until the tailings have been 
reclaimed. 

In the comparative analysis of the potential risks from 
reclaiming the Moab tailings in situ or by relocation. 
estimates were developed of potential societal (i .e. 
population) risks arising from radiation doses to the 
public and to workers as well as nonradiological 
actuarial risks to workers arising from potential 
construction and transportation accidents from lhe 
reclamation activities. 

For comparative purposes. lhe multi-variant analysis 
added lhe pocential stochastic radiation risk (to the 
population and workers) and lhe actuarial risks from 
construction and transportation (to workers). In doing 
lhis. it should be acknowledged, that at the calcalated 
level of radiation dose, the uncertainty about the 
associated risks includes lhe possibility that the risks 
could actually be zero. This is in contrast to the 
actuarial risks from construction and transportation 
accidents where experience indicates that such risks 
are indeed likely to occur. 

Table 1 shows a summary of lhe calculated risks lo 
the population and to workers . To consider ovel'ail 
risks and costs the various types of risks must be 
added. Before adding the population (stochastic 
radiation) risk of cancer mortality to the risk Of 
mortality from construction and transportation, it is 
necessary to convert lhe annual population risk 
(fatalities per year) to lifetime risks by multiplying by 
70 years. lhe assumed (nominal) lifetime of the 
exposed population. The results are tabulated belo"" 
In addition to the on-site reclamation option and ~ 
relocation option, risks for the "no action" option arc 
also presented. For present purposes; the risk for the 
"no action" option were calculated by assuming that 
lhe interim (current) situation continues for 30 Years. 

From the risk perspective. it is evident that overall the 
relocation scenario carries about five times the risk Of 
on site reclamation and is roughly comparable oo a 
risk basis to lhe no action alternative. 

Estimates of dose and risk impacts described in this 
report are inherently uncertain. The uncertainty is 
attributable to many factors such as measurement 
inaccuracy, and temporal and spatial variability in 
environmental parameters and human behaviour. 

To illus1rate the significance of the uncertainty in 
predicted values of impacts, estimates of radiatioo 
dose to the nearest residents attributable to radon and 
dust emissions from the tailings pile were made using 
a probabilistic model. Dose calculations were made 
using environmental pathways algorithms embedded 
in a computer spreadsheet and Crystal Ball@ wbicb 
facilitates the repeated calculation (Monte Carlo 

Table 1 
COMPARISON OF TOTAL RISK 

On-Site Relocation Do Nothing 
(Interim) 

Population cancer risk low 0.06 0.31 0.44 
bigb 0.15 0.()6 

Cancer risk to workers 0,015 0.16 0 

Risk of fatality from construction 0.006 0.()1) 0 
accident 

Risk of fatality from 0.03 0.046 0 
transportation accidents 

Total risk of fatality low 0.11 0.6 0 .44 
bigb 0.2 1.0 
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l 
anaiysis) of the spreadsheet. with new values 
¢idomly selected for each input variable on each 
trial· lbe output. in this case dose, may be 
interpreted as a probability distribution which 
quantitatively rep~ts the ~~ty (interpret~ as 
subjective probability) assoctated with the calculauon. 

lbe mean dose to the maximwn individual during the 
1nteriID Phase was predicted to be 38 mrem/y 
(standard deviation of 21 mrem/y) and the 95th 
percenl.ile on dose (78 mrem/y) was approximately 
2.1 times the mean dose. The mean dose to the 
lllaximum individual during post-reclamation was 
predicted to be considerably less at 3.8 mrem/y 
(standard deviation of 2.1 mrem/y) and the 95th 
percenl.ile on dose (7.8 mrem/y) was also 
approximately 2.1 times the mean dose. 

Costs of Reclamation 

Preliminary cost estimates also were developed for 
bOlh reclamation options. The 1993 estimate of the 
cost for on site reclamation was in the range of S 13 • 
Sl6 million compared to costs of $94 - Sl 14 million 

for the relocation alternative. Thus. based on 
preliminary cost estimates, costs for relocation exceed 
thoSe for on site reclamation by between $80 million 
to $100 million. Confidence in the magnitude of this 
difference is aitical to any net benefit analysis. 

To test these estimates. a review of the engineering 
designs and cost considerations for both in silu and 
relocation options was performed. This assessment 
was performed to capture uncertainties in both cost 
and schedule, and included review of: 

• completeness and state of design considerations; 
• completeness of estimates and confirmation of 

rates; 
• identification of potentially aitical omissions or 

potential fatal flaws; and 
• statistical analysis of sensitivity assessment of 

estimates. 

Major uncertainties associaled with this assessment 
include specific timing of events resulting from non
engineering factors and the amsequent impact of 
inflation, sector specific constraints or other economic 
related effects that may result frool assumptions about 
performance of the work at various times in the 
project life cycle. 
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Comparative Reviews 

A review of completed, in progress, and planned 
uraniwn tailings reclamation programs was undertaken 
to ascenain U1e range of reclamation costs for similar 
programs. This review confirms that the Atlas 
estimates for on-site reclamation are reasonable when 
compared to other TIUe II site operations. 

The results of the review show that for comparable 
Title II sites the total estimated cost of on-site 
reclamation plans range from S0.65/ton to 4.45/ton. 
When considered from a perspective of similar sized 
sites. it can be seen that the sites with similar surface 
area have an average cost of $2.49/ton, while sites 
with similar tailings volume have an average cost of 
$2.0 l/ton. From the information reported. a 
comparison of decommissioning costs related only to 
the reclamation of the tailings proper at these sites 
indicates a maximum range of S0.34/ton to $2.55/ton. 
When comparing the tailings reclamation costs at sites 
with similar surface areas. an average cost of 
S 1.48/ton results as compared to sites with similar 
volwnes where an average cost of Sl.13/ton is 
reported. 

Sensiti11ily Analysu 

In an attempt to better quantify uncertainties in 
costing assumptions a probabilistic Monte Carlo 
analysis of 5,000 trials was performed for the 
alternatives. In this analysis, input parameters (e.g. 
unit costs for haulage, interest rates. labor rates. etc.) 
were assigned a range of values rather than single 
(point estimate) value. These ranges were input into 
the costing model in the form of probability 
distributions, and a distribution of possible costs for 
reclamation was estimated. The resulting probabilistic 
(worst case) analysis for reclamation of Moab tailings 
indicates a potential range of costs at the lower 5111 

and upper 95111 percentile of Sl.62/ton and $2.43/ton 
with a mean of Sl.91/ton (see Figure l). 

The 1993 cost estimates showed that a significant 
increase of reclamation costs would be incurred if off. 
site reclamation to an alternate site was to be 
undertaken. For comparison pwposcs. information 
provided by DOE on costs of off-site reclamation wu 
reviewed and analysed in the same manner as 
previously illusttated for on-site reclamation. The 
results of this review show that for sites having 
similar off-site reclamation requirements. in 
comparison to the alternate Moab site, reclamatioo 
costs range from $17.33/cubic yard to $34.74/cubic 
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yard and have an average cost of $22.45/cubic yard . 
By comparison to these costs, the Atlas 1993 
relocation estimates were on the low side and ranged 
from Sl 1.92/cubic yard to S 14.36/cubic yard with an 
average of S 13 .14/cubic yard. 

As was done for the cost of on-site reclamation 
estimates. uncertainty analyses were undertaken. 
These analysis reflected additional uncertainties over 
and above those considered in the base case, and in 
particular attempted to reflect the cost uncertainty 
associated with materials handing of slimes, 
excavation, and seismicily. The results of these 
analysis show an average worst case cost in 1995 
dollars of S 19 .93/cubic yard with a range from 
$15.38/cubic yard to $24.49/cubic yard for the 
prot"l:ibilistic analysis. In either case, the analyses 
indiLated that Atlas estimates for relocation are at the 
low end of actual cost for similar sized tailings piles. 

Conclusions 

In 1992, the NRC reviewed and approved Atlas' plan 
for on-site reclamation of the Moab tailings. 
Subsequently, in 1994 NRC reversed their FONSI 
which lead lO a review of the reclamation alternatives, 
the associated risks and the associated costs. 
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111is paper sununarizes the results of studies 
performed on behalf of Atlas. These studies 
considered many factors including: legal, policy, risk 
and cost. As discussed above, the overall risk, to the 
public and remediation workers combined, is about = 

five (5) times greater for the relocation alternative 
than for in siru reclamation. A screening level 
uncertainty analysis on risk from radon-222 after itt 
siru reclamation indicates such risk is small and likely 
to be less than about 4 mrem/y. Similarly, cost 
estimates for in siru reclamation versus relocation 
demonstrated that the cost for relocation would be 
about 6-9 times larger than the costs for in siru 
reclamation. Thus by either metric, risk or cost, in 
siru reclamation is the preferred alternative. 
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Earthquake ho.._ards in the Intermountain U.S.: L~l.les relevant to 
uranium mill tailings disposal 

Ivan G. Wong and Susan S. Olig 
Seismic Ha=ards Branch, Woodward-Clyde Federal Services, Oakland, CA USA 

Bruce W. Hassinger 
Smith Environmental Technologies Corporation., Englewood, CO USA 

Richard E. Blubaugh 
Environmental and Government Affairs, Atlas Corporation, Denver. CO USA 

ABSTR..\CT: In the past two decades, a tremendous amount of new information and 
data has emerged on seismic sources in the Intermountain United States and their 
associated processes of earthquake generation. Consequently, the seismic safety of U.S . 
uranium mill tailings sites, which are located almost exclusively in this region, are being 
reviewed by the U.S . Nuclear Regulatory Commission (N'RC). Based on a deterministic 
and probabilistic re-evaluation of potential seismic hazards at a Title II site in 
southea.stern Utah, three significant issues have been raised which will impact other sites 
in the Intermountain U.S . required to revisit their seismic design criteria by the NRC. 
These issues are: ( 1) whether the NRC's required use of a deterministic approach for 
assessing seismic hazards is appropriate for Title II uranium mill tailings sites in a region 
such as the Intermountain U.S.; (2) is the alternative approach of probabilistic seismic 
hazard analysis acceptable to the NRC for uranium mill tailings sites; and (3) what is the 
appropriate return period that should be used. Based on our evaluation, we conclude 
that deteiITlinistic ground motion approaches such as the NRC's 10 CFR 40 Appendix A 
can resuit in overly conservative seismic design criteria for Title II sites in the 
Intermour:tain U.S . and that instead, probabilistic seismic hazard analysis should provide 
the bases for such criteria. Additionally, as in all decisions of this nature, the selection of 
a return period for a specific site should be based on what is deemed an acceptable level 
of risk. Such levels may vary from site to site depending on the consequences of 
radionuc~de release into the environment. However, the values of 200 and 1000 years 
cited in the Environmental Protection Agency's (EPA) 40 CFR 192.02 and NRC's 
Appendix A Criterion 6( 1) should form the basis for the selected return period. 

l ~lRODUCTION 

\fany portions of the Intermountain region of the western United States (Figure 1) 
exhibit geologic evidence for large prehistoric earthquakes although they may lack even 
low leve!s of historical and/or contemporary seismicity. Such areas are subject to future 
seismic haz"1rds. Large events such as the 1959 magnitude (M) 7.3 Hebgen Lake, 
\fontana and 1983 M 6.8 Borah Peak, Idaho earthquakes attest to the earth's potential 
to damage both natural and man-made . environments. The recurrence intervals of such 
large e·1ents on a specific fault in the Intermountain U.S ., however, may span from a few 
thousands to more than 100,000 years. Hence, one of the most significant problems 
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facing the community involved in earthquake hazard mitigation is how to address the 
hazard from large but infrequent earthquakes. In contrast, there also exist portions of the 
Inte:-mounrain U.S ., such as the interior of the Colorado Plateau, where the earthquake 
potemial is low based on both rece!1t geologic and seismologic data. 

fa 1978, Congress e:lacted the Uranium ~fill Tailings Radiation Control Act 
(l,1vITRCA) to provide for the disposal, long-term stabilization., and control of uranium 
mill tailings. The NRC, which regulates UMTRCA uranium mill tailing sites, has 
initiated a program of re-evaluating the ·seismic design criteria of Title II (licensed) sites 
based on the results of a recent study performed by Lawrence Livermore National 
Laboratory (LLNL) (Bernreuter et al. 1995). In the. LLNL study, "simplified" site-



specific probabili .... ..: seismic hazard analyses were perforrnec.. . .Jr 19 Title II sites located 
in Utah, Wyoming, South Dakota, and New Mexico based on readily available 
information. Bernreuter et al. (1995) concluded that at most sites, their estimates of 
probabilistic peak ground acceleration at return periods of 2,000 years and more were 
higher than the values used in design. 

In a recent re-evaluation of a Title II site in Moab, Utah, three key seismic hazard 
issues have emerged in our interactions with the NRC. These issues will significantly 
impact most, if not all, other sites in the Interrnountain U.S. This paper describes these 
issues and our approach to resolving them. 

2 EARTHQUAKE HAZARDS IN THE INTERMOUNTAINU.S. 

The Interrnountain U.S ., as defined in this paper, consists of the states of Idaho, Nevada, 
Arizona, Utah, Montana, New Mexico, Colorado, and Wyoming. Physiographically, the 
region consists principally of the Basin and Range province, Colorado Plateau, Rocky 
Mountains, and Great Plains. Four major seismic zones are located within or border the 
Imermountain U.S . including: (1) the Sierra Nevada-Great Basin boundary zone; (2) the 
Imermountain seismic belt including the Centennial Tectonic Belt; (3) the Central 
Nevada seismic zone; and (4) the Rio Grande rift (Wong et al. 1982) (Figure 1). 
Elsewhere, away from these zones, the level of historical seismicity is more subdued but 
there still exists the potential for the occurrence of large but infrequent earthquakes as 
indicated by the presence of late-Quaternary faults. For example, the 1887 Sonoran 
earthquake of estimated M 7.4 occurred as a result of rupture along the Pitaycachi fault 
just south of the Arizona-Mexico border (Bull and Pearthree 1988) in an area 
characterized by a low level of historical and contemporary seismicity. 

Of greatest relevance to the Intermountain Title II sites are the Intermountain seismic 
belt and Rio Grande rift. The Intermountain seismic belt is one of the most extensive 
zones of seismicity within the continental United States (Figure 1). It trends 1300 km 
nonhward from northwestern Arizona through central Utah, straddles the Idaho
Wyoming border, and turns northwestward through Montana in the vicinity of 
Yellowstone National Park (Smith and Sbar 1974; Smith and Arabasz 1991). Much of 
the Intermountain seismic belt is characterized by generally north- to northwest-trending 
normal faults . Prominent fault zones include the Sevier and Hurricane faults in northern 
Arizona and southern Utah, the Wasatch fault zone in central Utah, and the Madison and 
Heb gen faults near Yellowstone. Since the beginning of the historical record in the rnid-
1 SOO's, about 25 earthquakes of M 6 or greater have occurred along the Intermountain 
seismic belt (Smith and Arabasz 1991). The largest event in historical time was the 1959 
Hebgen Lake earthquake. 

' The Rio Grande rift extends for approximately 600 km from south-central New 
Mexico northward to south-central Colorado (Figure 1). Most of New Mexico's 
population is concentrated along the Rio Grande rift in cities such as Albuquerque and 
Sama Fe. The earliest report of earthquake activity was a sequence of 22 events felt in 
1849 to 1850 near the town of Socorro (Sanford et al. 1991). The largest earthquakes 
observed to date are three events that occurred on 12 and 16 July and 15 November 
1906 near Socorro. The estimated size of the latter event. the largest of the trio, is about 
\16 . 



3 SEISivllC HA._ ..RD EVALUATION OF THE MOAB SL~ 

In response to a request by the NRC, an up-to-date seismic hazards evaluation of the 
Title II Moab site was performed (Wong et al. 1996). This site, owned by Atlas 
Corporation, consists of a 130-acre pile consisting of 10'12 million tons of processed 
tailings derived from the past operation of the Atlas uranium mill. The tailings were 
emplaced over alluvial soils and the disposal area was developed from 1956 to 1984. 
The site is in the process of final closure and the Remedial Action Plan (Reclamation 
Plan) requires NRC approval. 

According to the Standard Review Plan (SRP June 1993), "there are no NRC 
regulatory guidelines directly applicable to the geologic and seismologic aspects of the 
L1vITRA. Program" . However, the basic acceptance criteria pertinent to the geologic 
and seismic stability aspects are provided in the EP A's 40 CFR Part 192, Subpart A and 
according to section 192.02, "control of residual radioactive materials and their listed 
constituents shall be designed to be effective for up to 1000 years, to the extent 
reasonably achievable, and in any case, for at least 200 years". NRC staff has interpreted 
this standard to mean that certain geologic and seismic conditions must be met in order 
to have reasonable assurance that the long-term performance objectives will be achieved 
~"RC 1994). 

The SRP states that NRC staff review of seismotectonic stability must conclude 
whe~he:- the information and investigations in the Remedial Action Plan provide an 
adequate basis for selection of the Maximum Credible Earthquake (MCE) and 
determination of the resulting vibratory ground motion at the site. The ~'RC defines the 
:\!CE as the "earthquake which would cause maximum vibratory ground motion based 
upon an evaluation of earthquake potential considering the regional and local geology 
and seismology and specific characteristics of local subsurface material" ( 10 CFR 40 
Appendix A). The "NRC's Appendix A approach, which basically requires the 
dete:-rnination of the 84th percentile MCE ground motions, is a deterministic approach. 
It requires the use of the worst case earthquake with no consideration for.its frequency 
of occurrence. 

Although Appendix A stipulates that a tailings pile be designed for the MCE, the 
Introduction to Appendix A allows for alternatives to be proposed by the licensee. 
These alternatives "may take into account local or regional conditions, including 
geology, topography, hydrology, and meteorology. The commission may find that the 
proposed alternatives meet stabilization and containment of the site concerned, and a 
le·.-e! of protection for public health, safety, and the environment from radiological and 
non-radiological hazards associated with the sites, which is equivalent to, to the extent 
practicable. or more stringent than the level which would be achieved by the 
requirements of this Appendix and the standards promulgated by the EPA in 40 CFR 
Part 192-" Furthermore, Appendix A Criterion 6(1) specifies that the regulatory 
standard is "reasonable assurance" of stability of the tailings disposal for the 200 to 1,000 
::e3.r pe:-iod . 

.\ foao is located within the interior of the Colorado Plateau which has been generally 
ccinside:-e:i to be seismically inactive and devoid of large earthquakes. Seismological 
studies ;;e;rcmned in the past decade, however, indicate that seismicity is fair ly 
»vi despre3.d throughout the Plateau interior, albeit at a low to moderate level, and that 
earthquakes up to M 6 have occurred in historical times (Wong and Humphrey 1989). 
Although detailed fault studies have not been performed to date within the Colorado 
Plateau. the available geologic data suggests that only a_ few significant late-Quaternary 



faults may exist l._ .ne Plateau interior (Hecker 1993). Thus -- ·~re appears to be at least a 
low level of earthquake hazard within the Plateau. 

· In our seismic hazard evaluation of the Moab site, potentially seismogenic faults and 
seismic source zones (areal sources) significant to the site were identified, characterized, 
and considered in the analysis . These seismic sources included 11 faults , a zone of 
microseismicity along the Colorado River southwest of Moab, and a seismic source zone 
for the Colorado Plateau which represents unknown earthquake sources having no 
geologic surficial expression (Figure 2). The closest fault to the site is the Moab fault 
which trends beneath the northeastern corner of the site. Available geologic and 
geophysical evidence, however, indicates that the fault is not capable of producing 
significant earthquakes (Olig et al. 1996). In fact, 10 of the 11 faults considered in our 
evaluation are associated with salt structures and are probably not seismogenic (Wong et 
al. 1996). 

Based on an Appendix A approach, ·ground motions, as characterized by peak 
horizontal acceleration, were estimated for three potential earthquake scenarios: ( 1) a M 
5. 0 eanhquake at a source-to-distance of 3 0 km, our proposed largest event along the 
Colorado River seismicity trend; (2) a M 6Y2 earthquake along this same zone at a 
distance of 5 km from the site as proposed by the NRC; and (3) a "floating" eanhquake 
of M 61/4 at a distance of 15 km. In the absence of any nearby capable faults, the NRC's 
policy requires that the MCE be represented by a floating (random) earthquake. For the 
second scenario, the NRC assumed that half of the seismiciry zone along the Colorado 
River could rupture in a single large earthquake. Based on geological and seismological 
arguments presented in Woodward-Clyde Federal Services ( 1996), we consider this 
scenario to be extremely unlikely. 

Given a maximum magnitude and source-to-site distance, empirically-based 
attenuation relationships can be used to estimate median (50th percentile) and median 
plus one standard deviation (84th percentile) ground motions for a site. The NRC
stipulated 84th percentile peak horizontal accelerations at the Moab site were 0.06 g, 
0.63 g, and 0.29 g, respectively for the above eanhquake scenarios. Based on this 
analysis, the MCE for the site would be the NRC's M 6:~ earthquake occurring along the 
Colorado River seismicity trend at a source-to-site distance of 5 km. 

As an alternative approach. we evaluated the earthquake hazard at the Moab site 
probabilistically similar to, but in a more rigorous manner than was done by LLNL. In a 
probabilistic seismic hazard analysis, levels of ground motions associated with a 
probability or likelihood of being exceeded in a specified time period (or inversely, return 
period) can be calculated. This approach also allows for the explicit inclusion of the 
range of possible interpretations and uncertainties in components of the model including 
seismic source characterization and ground motion estimation. The probabilistic seismic 
hazard model used in our srudy is similar to the hazard model originally developed by Cornell 
(1 968) and refined by McGuire (1974). 

Ail seismic sources 'within a distance of about 150 k;;1 from the site were 
characterized and input into the analysis (Wong et al. 1996). This included the 11 faults 
such as the Moab fault, the Colorado River seismicity trend, and the Colorado Plateau 
source zone. Ten of the 11 faults were assigned low probabilities of being seismogenic 
because they show no evidence for Quaternary activity except deformation related to 
shallow salt dissolution and fJowage (Wong et al. 1996). The attenuation of ground 
motions was addressed through the use of state-of-the-art ~mpirical relationships for 
peak horizontal acceleration and stiff soil conditions. 
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Figure 2. Seisrnicity ( 1953 to 1994) and selected Cenozoic faults (after Hecker 
1953) in the Moab study area. Stippled areas represent areas of 
distributed deformation due to salt dissolution. Ball on normal faults 
is on downthrown side. 

The probabilistic seismic hazard analysis resulted in peak horizontal accelerations at 
the ~foab site of 0.05 to 0.18 g for return periods ranging from 500 to 10,000 years 
(Figure 3). The MCE 84th percentile peak horizontal acceleration of 0. 63 g has a return 
period of about 750,000 years (Figure 3) or 750 times greater than the 1000-year design 
life stipulated in 40 CFR 192.02 and Appendix A Criterion 6(1). The major contributor 
to peak acceleration hazard at 10,000 years is the background earthquake in the 
Colorado Plateau source zone. The Colorado River seismicity trend and the Moab fault 
contr'.2ute littie to the hazard at the Moab site at this return period (Wong et al. 1996) . 

.+ SEIS~fIC HAZARD ISSUES IN THE INTE&\10UNTAIN U.S . 

In the seismic hazard evaluation of the Moab site, three signifiqnt issues were raised due 
to NRC regulations governing Title II sites. The first issue stems from the NRC's current 



1E-1 [. 

'· 
1E-2 ~. 

' ' 7 t' 
\ ,. 

\ ·, \" 

"'I I ' 
C/) I ., . ,. ..... \ \ • ,... 1 .... 3 . I , , 
~ c:- ~ . ' 
Q.l 1= .1 I ; . 
> ~" . '· 
Q.) ~- ·' \ \ . I \ 

0 .... \ \ . \ 

~ r- .' , \ \ . 
"' I \ • ...... L ., ' ,. ..C 1>=· •\ , . 
E -- = ·\ ' ',·. 

~ . ' . - ·' ' ', . = z [ 
i 

ro r = i 
c ·-= ~ c ·=·- -
< 

:: 

\ ' ', 
. ' . \ \ 

. \ 

. ' \ . \ 
. ' 
" \ 

' ' 

\ 

. ' 
. \ 

' ' 

\ 

. \ 

.. -.r 
' - -

' \ 

' ' 

\ 

' \ 

---c-r 

' ' 

\ 

\ 

\ 

\ 

' ' 

' 
\ 

Mean Hazard 

5th and 95th Percentile 

16th and 84th Fercenti le 

:ath Percentile 

\ \ 
\ 

\ \ 

\ \ 

j 
....J 
::j 

1100 

J 
I 

::J 
::i 

- I 
J 
_J 

:J 

l 
I 

~ 

- I 
I 
I 
::J 

1,000 

10.000 

100,000 

1,000 .00C 

\ \ 
I \ 

-(/) ....... 
>----::::; 
0 
....... 
Q.) 

c.. 
,-
~ 
....I 

C.l 
~ 

. - - I I I I >. I 
·=· · 

1J.J 0 .2 0.4 0.6 0.8 
10 ,0CO C'.:C: 

1.0 

Peak Acceleration (g) 
(Source: Wong et al. 1996'1 

Figure 3. Probabilistic seismic hazard curves for the .Moab site. The fractile 
curves give the range of uncertainty about the mean or median (50th 
percentile) values. The peak horizontal acceleration of 0.18 g at a 
10,000 year return period. our recommended seismic design value. 
can be read from the mean hazard curve. 

position of requiring the seismic design of Tide II sites be based on a deterministic 
Appendix A approach incorporating the concept of the MCE. In such an approach, the 
84th percentile ground motions generated by the MCE provide the basis for the Design 
Basis Earthquake. IntertWined in this issue is also the issue of the reasonableness or" the 
15 km source-to-site for the floating earthquake in areas oflow seismicity. 

We believe the MCE peak horizontal acceleration for the Moab site (0.63 g) and 
even the value estimated for the floating earthquake (0 .29 g) are overly conservative for 
seismic design purposes given the low seismic potential that exists within the interior of 
:he Coloraco Plateau. This latter observation is supported by the available seismological 
and geological data. In particular, the location of the Moab site in the Canyoniands 
region where many precariously balanced rocks occur throughout the area, some very 
delicately, suggests that this portion of the Colorado Plateau interior has not been 
subjected to strong earthquake ground shaking for at least several thousands of years 
(Wong et al 1996). 



As described .·lier, the NRC's policy specifies the 15 k. ... ource-to-site distance for 
the floating earthquake. This distance is rather arbitrary because it is independent of the 
seismic potential of the region being considered. Thus whether a site is located along the 
more seismically active Wasatch Front in central Utah or the much less active Moab 
area, the 15-km distance is fixed . In general, deterministic approaches such as dictated 
in the NRC's Appendix A can result in overly-conservative seismic design criteria in 
areas of low earthquake potential. Even for sites in more seismically active areas of the 
Intermountain U.S., deterministically-based ground motions can also be too high for 
seismic design because the majority of late-Quaternary faults are characterized by long 
recurrence intervals far exceeding the lifetimes of engineered structures. 

The second issue is whether probabilistic seismic hazard analysis is acceptable to the 
NRC as an alternative to their Appendix A deterministic approach for developing seismic 
desi!!I1 criteria at Title II sites. The NRC has endorsed the use of probabilistic risk 
assessment in nuclear regulatory matters as specified in their final policy statement in the 
Federal Register (16 August 1995). At this time, however, the NRC has not officially 
established a policy for Title II sites . Probabilistic analysis has become increasingly used 
in seismic hazard analysis for a wide range of facilities and structures. It provides the 
basis for the Uniform Building Code and is now become acceptable for evaluating the 
potential seismic hazards to nuclear reactors. 

Given the uncertainties in seismic source characterization and ground motion 
estimation in the Interrnountain U.S ., probabilistic seismic hazard analysis is well suited 
to addressing these uncertainties. For example, given the observation that the largest 
knov.11 earthquake along the Colorado River is less than M 3, there is considerable 
uncertainty in the assumption that the maximum earthquake for this zone is M 5 relevant 
to the Moab site. As previously discussed, the NRC's position that a maximum 
earthquake of M 61/2 could occur within this zone is even more uncertain. Additionally, 
because the acceptable risk of Title II sites has been defined in terms of time (200 to 
1000 years), it is best evaluated through probabilistic analysis which incorporates the 
recurrence of earthquake sources. 

If probabilistic analysis is acceptable for Title II sites, a significant issue is at what 
return pe:iod (or alternatively a probability of nonexceedance) is deemed appropriate by 
the NRC . It was our recommendation that the seismic design criteria for the Moab site 
be based on a return period of 10,000 years (corresponds to a 10% chance of 
exceedance in 1000 years). We selected and recommended this very conservative return 
period based on the fact that the Moab site is located adjacent to the Colorado River and 
that radionuclide release into the major water source, if possible, might be considered 
higher risk than other Title II sites. In the probabilistic seismic hazard analysis performed 
by Bernreuter et al. (1995) for Title II sites, they calculated peak horizontal accelerations 
assuming a return period of 10,000 years. They adopted this value because, in their 
oplnion, it satisfied the criteria cited in Appendix A. Funherrnore, they stated that such a 
probability of exceedance may be too conservative for design because of the "relatively 
low risk posed by the tailings piles." For comparison, the current design life for the 
proposed underground nuclear waste repository at Yucca Mountain, Nevada is 10,000 
years . 

Be~ause we considered a 10,000 return period to be very conservative compared to 
the required 1,000 years cited in 40 CFR 192.02 and Appendix A and because both EPA 
and NRC considered but explicitly rejected a 10,000 year contr_ol period for uranium mill 
tailings, our recommended seismic design value of 0. 18 g for the Moab site provides 



"reasonable assuL . ..:e" of a level of protection "equivalent t...., co the extent practicable" 
stipulated in Appendix A. We beueve that selection of longer return periods, which 
correspond to lower probabilities of exceedance, would cenainly result in overly 
conservative seismic desiszn criteria not consistent wirh the available geolo~i~, - - -
seismologic, and geophysical data pertinent to eanhquake hazards in the vicinity of the 
Moab site and the interior of the Colorado Plateau. 

5 CONCLUSIONS 

Probabilistic seismic hazard analysis has been increasingly accepted as an approach often 
superior to deterministic methods alone for evaluating seismic hazards for a wide variety 
of facilities and structures. The probabilistic methodology is particularly well suited in 
applications for uranium mill tailings sites because of their generally lower risk and 
locations in the Intermountain U.S. In this region, large damaging earthquakes are 
possible but relatively infrequent. There are also considerable uncertainties in 
characterizing seismic sources and estimating ground motions which can be explicitly 
incorporated into probabilistic seismic hazard analysis. Finally, because the level of 
acceptable risk for Title II sites has been expressed in a time frame of 200 to l 000 years 
( 40 CFR 192.02), probabilistic seismic hazard analysis is better suited to providing the 
basis for seismic design criteria than deterministic approaches, which are time 
independent. 
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