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TO: NUMARC Administrative Points of Contact F‘L g i

SUBJECT: Draft Industry Comments to EPA on ANPR on Site Cleanup

The purpose of this letter is to transmit for your review the draft industr
comments (Enclosure 1) to the EPA on site cleanup and restoration critenia to be used in
decontaminating and decommissioning nuclear facilities. The draft comments respond to
an advance notice of proposed rulemaking (Enclosure 2) requesting input in developing
zenerally applicable cleanup levels for sites contaminated w ith radioactive matenal. a
related issues paper (Enclosure 3). and a meeting of EPA's newly created advisory
commitiee on site cleanup (a subcommittee of their National Advisory Council for
Environmental Policy and Technology, NACEPT). This draft should be helpful if you
choose to prepare utility-specific comments to the EPA. If you have comments on this
draft, please send them to Lynnette Hendricks by December 15, 1993. The comments
are due to the EPA December 20, 1993.

EPA intends to formally issue a proposed rule for public comment sometime in the
summer of 1994, Both EPA and NRC may make drafts of their proposed rules available
1o the public in early 1994 1f so, we will also prepare industry comments on these. Asa
part of the ruiemaking process EPA will determine whether the proposed NRC rule
achieves a sufficient level of protection of public heaith and the environment and if so,
NRC licensees will be exempted from the EPA radiation site cleanup regulations.

If vou have any question regarding the enclosures or if we can be of any further
assistance 1o you regarding this issue. please call Lynnette Hendricks. John Schmitt or
me

Sin {a
%’ C

omas E. Tipton /

TET1H
Enclosures

c: NUMARC Board of Directors (w/o enclosures)
NUMARC Executive Points of Contact (w0 enclosures)
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November 30, 1993

LS. Environmental Protection Agency
Mail Stop LE-131

Air Docket No. A-93-27

Room M-1500

401 M St. SW

Washington, D.C. 20460

ATTENTION: Docketing and Service

SUBJECT: Advanced Notice of Proposed Rulemaking on Radiation Site Cleanup
Regulations

To Whom it May Concern:

These comments are submitted by the Nuclear Management and Resources
Council NUMARC)' on behalf of the nuclear power industry in response to the U.S.
Environmental Protection Agency's (EPA's) Federal Register Notice (58 Fed. Reg. 54474,
October 21, 1993) announcing the availability of an Issues Paper, and requesting input to
assist EPA in developing proposed regulations that will set cleanup levels for sites
contaminated with radionuclides. The nuclear power industry fully supports EPA in its
efforts 10 develop generally applicable cleanup levels for sites contaminated with
radionuclides. NUMARC also strongly encourages EPA to coordinate very closely with
NRC. and to make full use of NRC's paralle! efforts to develop comparable standards for
NRC-licensed facilities. If EPA and NRC standards differ in approach or format. we
strongly encourage EPA to base their assessment of whether NRC's standard achieves a
sufficient level of protection of health and safety on a careful in-depth review of all the

'NUMARC is the organization of the nuclear power industry that is responsible for coordinating the combined
efforts of all utilities licensed by the NRC wmuwwwmaplmmmofmawhnmm
organizations, in all maners involving genenc regulatory policy issues and on the regulatory aspects of generic
operational and technical issues affecting the nuclear power industry Every utility responsible for constructng or
operating a commercial nuclear power plant in the United States is a member of NUMARC. In addition,

NUMARC's members include major architecvengineering firms and all of the major nuclear steam supply system
vendors
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factors affecting the level of cleanup that will actuaily be achies ed under the different
formats. 1.e.. different dose limits or risk goals can lead to the same degree of cleanup.
NRC oversight of implementation details tor NRC-licensed facilities (e g.. scenanos
chosen. inputs to models. land use considerations and site specific evaluations of
additional cleanup actions to reduce contaminants to levels that are as low as reasonably
achievable) have an enormous impact on actual degree of cleanup achieved.

The nuclear power industry fully supported the NRC's senies of enhanced
participatory workshops around the country This included (1) submitting comments to
NRC on their Issues Paper and the outcome of those workshops. (2) participating in
public hearings held by NRC to gather public input in preparation for drafting a Genenc
Environmental Impact Statement on radiological critena for decommissioning NRC-
licensed facilities. (3) submutting written comments to NRC on their plans to develop a
GEIS. and (4) participating as a member of the public in EPA's recent meeting of the
newly formed National Advisory C ouncil for Environmental Policy and Technology,
NACEPT. subcommittee on site cleanup. NUMARC commends both agencies for the
steps being taken to enhance public participation in this important rulemaking. We
believe that these extra efforts to include the public in the development of the rulemaking
will result in greater public understanding and ultimately acceptance of protective,
reasonable cleanup standards. These comments specifically address what transpired at
the NACEPT subcommittee meeting and the questions posed by EPA in the ANPR.
Also. since many of the issues are identical and because we encourage the agencies to
work very closely together, we are attaching cur comments previously submitted to NRC
and request that they be made a part of this docket.

Although NUMARC felt the NACEPT subcommittee meeting achieved an
effective dialogue among its members, the subcommittee lacks balance in that its
constituency lacks representation by any entity that owns and operates commercial
nuclear facilities or other facilities that will be affected by the standard and that is directly
responsible for performing, and funding cleanups. This important perspective, different
from that of others who have less direct responsibility for cieanup. is necessary to the
committee’s advisory role to EPA. The lack of such representation skews the
subcommittee's advice. It should be factored into EPA’s usage of the subcommittee's
initial recommendations and the omission should be remedied in the future by adding
representation with such qualifications. Representatives responsible for cleanup. for

example, would be deeply engaged on the issues of measurability and impact of lower
standards in terms of waste volumes.
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takes an integrated approach in setting the standard which considers naturally occurnng
radioactive material and naturally occurring and accelerator produced radioactive
materials. NORM/NARM issues. waste management issuegy and future land use. rational
public policy and implementable standards will not likely result from EPA's efforts.

Contamination is already in place. consequently a standard that lacks appropnate
flexibility could result in some cases in extreme measures being required to achieve
cleanup at costs and impacts that are far out of proportion to benefits achieved by cleanup
to those levels. This potential underlines the need for permitting flexibility in evaluating
appropriate actions. NUMARC believes a successful standard assures public health and
safety while allowing site cleanup and restoration for future beneficial use in a cost
effective manner.

To determine cost effectiveness of cleanup standards the EPA must be able to
accuratelv evaluate impacts and costs associated with different levels of cleanup. One of
the greatest challenges in developing an accurate data base for reliably assessing impacts
is estimating reasonable and realistic volumes of contaminated soils. Soil volume
estimates are very important to valid impacts evaluation because at the lower dose levels
being considered for formulating the standards. soil volume will be a principal
determinant of the overall cost and alternative risk impacts. As EPA is aware there isa
tendency to "miss" soil contamination and thereby grossly underestimate volumes of
contaminated soils when estimates are based on scanty or preliminary site
characterization data. For example, in June, 1993, GAO submirted a report to Congress
where inadequate site characterization led to two failed cleanup attempts at site,
“Nuclear Regulation, Cleanup Delays Continue at Two Radioactive Waste Sites in Ohio."

Full scale site characterizations are necessary to provide valid estimates of the
amounts of waste created, especially at the lowes dose levels being considered. EPA's
efforts to characterize model sites will provide some insight into the shape of the cost
benefit curve to aid the ~'sk management decisions associated with development of the
clean-up standards. However, ultimately the rule must accommodate the need to use site
specific information to evaluate potential cleanup activities on the basis of their providing
overall risk reduction, i.e., to avoid spending inordinate sums for marginal reductions in
hypothetical exposures in the future at the cost of actual detriment to workers, the public
and the environment in the near term. The cleanup criteria should employ an upper limit
on dose 1o an individual based on generally acceptable risk. The recommendations of
nationally and internationally recognized experts in radiation protection -- the National
Council on Radiation Protection and Measurements and the International Commission on
Radiological Protection provide such criteria. Additionally, a process shouid be
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The absence of industry representation that will fund and carry out a cleanup was
apparent in the NACEPT subcommuttee's discussions on finality of cleanup activities.
Recognizing limitations of technology and cost to achieving ideal nisk goals, some
members impiied revisiting the site in the future for further cleanups was a way to address
not meeting ideal goals. In fact, cleanups are occurring today under RCRA and
Superfund, and under NRC and state programs. These cleanups often recognize practical
limitations of technology and cost and apply realistic considerations of future land uses
without being open-ended. This approach encourages and helps achieve cleanups, which
are the ultimate goals sought. It is fiscally imprudent for private industry to initiate
cleanups if standards are likely to change and result in the need to redo cleanups, thereby
costing rate payers, stockholders and members of the public additional unnecessary

expenditures. There is no finality and theretore no incentive for the private sector 10
proceed with site cleanups.

Some prevalent themes in the constructive discussion between participants at the
EPA's NACEPT site cleanup subcommittee meeting related to the overarching significant
point that the standard should be implementable, i.e., measurable, and verifiable with due
consideration of practicalities. Some of the themes supporting this very important point
were: cost, waste management implications, environmental impacts, non-radiological
risks associated with cleanups and transferring minor radiological risks by relocating
slightly contaminated material to a new site. NACEPT advised the EPA to not permut
striving for perfection in cleanups and in the process grid locking the system, preventing
accomplishment of cleanup. NUMARC strongly supports this advise and recommends
EPA make use of actual measurements at sites 1o determine what is measurabie with
proper consideration given to the practicalities of making hundreds of those
measurements in conjunction with ongoing cleanup activities. Carefully documenting the
basis for the value selected with actual site data will be important for helping public
understanding and gaining public acceptance of realistic protective cleanup standards.

NUMARC recommends that EPA look carefully at ongoing cleanup programs
administered by the states and NRC for working models of how best to implement
practicality in cleanup standards, and to avoid derailing efforts the states and NRC
already have underway. Careful review of details of ongoing programs will also facilitate
cleanups at sites with multiple contaminants, chemical as well as radiological. EPA has
stated it intends to address waste management and recycle/reuse issues at a later time after
development of cleanup standards. NUMARC recognizes that the technical basis needed
to support cleanup, waste management and recycle standards differ, however we endorse
the NACEPT subcommittee's apparent consensus that waste management implications of
any cleanup standards must be considered in setting the cleanup standards. Unless EPA
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emplos ed to optimize risk reduction activities below the limit using site specific
information. Such a standard permits doing the most overall good by employing a limit
and using ALARA below the limit 10 optimize risk reduction activities to provide further
protection. A ‘ernatively, arbitranly setting a imit based solelv on risk without accurate
knowledge of other impacts and cost effectiveness is not good public policy. It can result
in spending inordinate sums for marginal reductions in hypothetical exposures in the
future at the cost of actual detriment to workers, the public and the environment in the
near term.

EPA stated at the NACEPT subcommittee meeting that it is inclined to include
something in the cleanup standards regarding the structure of pablic involvement in the
cleanup process. NUMARC supports local involvement in verifving si*2s are being
cleaned up to appropnate standards and recognizes local representatives have a role for
input in carrying out decisions on future land use. However. local involvement 1s not a
health and safety issue. Consequently. it would be inappropriate to make it a requirement
in the reguiation. In addition, due 10 the varied nature and complexity of facility
decontamination, the varied composition of communities in the vicinity of the sites, and
the different history of community/industry relations on issues prior to site cleanups, it is
neither desirable nor feasible to delineate in either EPA’s or NRC's rules the furm or
scope of community involvement. Flexibility and freedom for the decommissioning
entity 1o approach local invoivement on a case-specific basis will be enhanced by the lack
of regulatory prescription.

Naclear power industry responses 1o questions posed in the ANPR are enclosed.
NUMARC appreciates this opportunity to provide this input as part of EPA's rulemaking
to establish radiological cleanup standards. 1f we can be of further assistance as you
review our comments, please do not hesitate to contact Lynnette Hendricks, John Schmitt
or me.

Sincerely,

Thomas E. Tipton

TET/1LH:cma
Enclosures

c: Robert Bernaro, NRC
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Frances X. Cameron. NRC
Don Cool, NRC
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WU CLEAR POWER INDUSTRY COMMENTS ON EPA RADIATION SITE
CLEANUP ANPR °©

A. Level of Protection

What level or levels of risk should the proposed regulation(s) achieve to
ensure proteciion of human health and the environment after cleanup? Should the
level apply to a maximally exposed individual, the average member of the most
exposed group, or to some other entity?

NUMARC recommends establishing site cleanup standards based on the risk limit
for members of the public contained in recommendations of the National Council on
Radiation Protection and Measurements (NCRP) and the International Commission on
Radiologic ' Protection (ICRP). The requirement should be that cleanup be achieved
such that exposures 10 the public are kept as low as reasonably achievable. economic and
social factors being taken into account. NUMARC recommends a 100 mrem total
effective dose equivalent (TEDE) limit to any member of the public, above background
from all man-made scurces, excluding medical, in any one year. NUMARC recommends
a compliance screening level of 25 mrems applied to the mean annual TEDE to the
critical population, the most highly exposed homogeneous group affected by the restored
site. 1f the mean TEDE to the critical group is likely to exceed 25 mrem, an evaluation
should e made to ensure that no individual is'likely to receive an annual TEDE
exceed: ¢ 100 mrem from all man-made sources, excluding medical sources. The

position of the commercial nuclear power industry agrees with the position of the Health
Physics Society.

A consistent dnse standard that can be applied to all facilities ensures a uniform,
equitable, predictable approach to site cleanup. ICRP and NCRP make use of the best
consensus science on health effects of radiation, the United Nations Scientific Committee
on the Effects of Atomic Radiation, composed of experts in radiation protection
worldwide, and the National Academy of Science's Committee on the Biological Effects
of lonizing Radiation, which is composed of independent experts in a variety of
specialties. Below the limit, which ensures protection of all individuals to science based
safe levels of risk. flexibility needs to be provided t¢ accommodate site specific factors s0
the total risk. including radiation risk, can be reduced as far as reasonable and practical.
This means costs and other non-radiological impacts, €.g., ecological damage, imjustrial
and transportation risks, and waste management implications be considered when
deciding on actions to further reduce potential radiation doses 10 the public below the
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protective limit. Alternatively. if the rule making approach attempts 1o set lower limits
that factor in cost effectiveness generically, even if done on a facility type or industry
bases. FPA would need to accurately evaluate impacts and costs associated with different
levels of cleanups for different types of facilities in order to develop an appropriate rule.
One of the greatest challenges in developing an accurate gata base for reliably assessing
impacts is estimating reasonable and realistic volumes of contaminated soils at the
various dose levels being considered. The full scale site characterizations that would be
necessary to provide valid estimates of the amounts of waste created, especially at th.
lower dose levels being considered are not likely to be available as EPA is developing the
standards. As EPA is aware from its experience with Superfund cleanups, there is a
tendency to “miss"” soil contamination and thereby grossly underestimate voiumes of
contaminated soils when estimates are based on scanty or preliminary site
characterization data, qualitative assessment, or inference from other facilities.
Consequently, the best approach to establishing cleanup standards is to apply a generally
applicable dose limit with ALARA utilized below the limit so that costs and other impacts
can be considered on a site-specific basis when reliable data is availabie. This ensures
cleanups will be accomplished in a protective, reasonable manner that optimizes cost-
effective overall risk reduction.

Should there be different levels of cleanup for different land use scenarios?

Yes. In order to minimize total risk (occupational radiation dose and non-
radiological risks to workers), protect the environment, and achieve cost-effectiveness,
NUMARC believes the future use of the facility should be taken into account in the
methodology for dose estimation. As the NACEPT subcommittee discussion indicated,
industrial sites are very valuable assets especially due to the difficulty in zoning new
areas for industrial uses. This is especially true for nuclear power plant sites because the
access 10 transmission lines and sources of cooling make the sites extremely valuable. A
utility may decide to use the site for future elective generation after the nuclear power
plant is decommissioned. If the site is going to be retained for industrial uses the scenario
used to determine compliance should be an industrial use scenario, not an unrestricted
residential use scenario. Likewise, if the area is going to be turned into a park,
recreational type scenarios should be used to determine compliance with the dose limit.
If a "conservative" use scenario is prescribed, it may force actions which increase overall
risk because the regulation requires calculation of unrealistic hypothetical doses.

Should members of future generations be protected at the same level as
members of the current generation”?

Yes. under ideal circumstances where it is possible to reliably predict future
exposures and take reasonable actions to prevent them. Without certainty and finality, the

rJ
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industrial sector's future financial exposure and the public's confidence are unnecessarniy
undermined. Individual members of future generations should be protected at a level of
protection that is commensurate with internationally recommended dose limits for
members of the public. and the cumulative exposure over many generations should be
considered in efforts to reduce levels of contaminants lefi on site. However, efforts to
further reduce exposures must address the considerable uncenainty inherent in predicting
exposure 1o populations out in the future beyond a few generations. Changing
demographics make such predictions highly uncertain. In addition. an accurate cost-
benefit analysis will first place the costs and benefits on an equivalent basis by
monetizing the benefits and after selecting an appropriate discount rate (the time value of
money ), comparing the cost effectiveness of benefits today.

B. Consistency with Existing Regulations

o what manner and to what degree should the proposed cleanup
reulation(s) be consistent with existing Federal, state and local cleanup statutes,
regulations, requirements, and guidance?

The EPA should strive for maximum consistency with those existing Federal, state
and local cleanup programs that have been successful in accomplishing practical timely
cleanips. The experience gained from thes. programs on how to input flexibility and
practicality into cleanups and how to avoid grid locking the system should be carefully |
reviewed and used by EPA in formulating generally applicable standards. This is |
necessary because the goal of these standards is 1o ensure cleanups will be accomplished |
in a protective, reasonable manner that optimizes cost-effective overall risk reduction. |

Use of internationally recognized dose limits for members of the public provides a
mechanism for establishing a consistent dose standard that can be applied to all facilities
in a uniform, equitable manner. A review of site-specific factors can lead to reduction of
total risk, including radiation risk as far as reasonable and practical. This approach also
provides opportunities to implement lessons learned from other programs in
accomplishing practical, timely cleanups. Conversely, NUMARC does not believe EPA
has sufficient data and information for all types of facilities to be covered by the standard
10 establish cleanup standards that have adequately considered cost effectiveness and
practicalities.
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C. Regulatory Approaches and Type of Regulation(s)

What regulatory approaches should be considered” Should the regulation(s)
include a single dose or risk limit, or a range of limits?_Should the regulations
contain a table or tables of default media- and radionuciide-specific concentration
limits based on generic site conditions” Should the regulation(s) correspond to site-
specific concentration limits derived from an Agencv-approved pathwayvs model
based on actual site conditions? Should the proposed regulation(s) be technology
based linked to an acceptable risk level?

NUMARC believes the optimum regulatory approach is a single dose limit, based
on the risk limit for members of the public contained in recommendations of the National
Council on Radiation Protection and Measurements (NCRP) and the International
C ommission on Radiological Protection (ICRP). combined with the requirement that
cleanup be achieved such that exposures 10 the public are kept as low as reasonably
achievable (ALARA), economic and social factors being taken into account (including
social factors like future land use). A screening level to address exposures from multiple
sources is also recommended (see comments under A. Level of Protection). Pathway
models based on actual site conditions and uses should be employed to translate from

concentration to dose in determining compliance with the limit and ALARA
requirements.

Tables of default media- and radionuclide-specific concentration limits based on
generic site conditions are likely to be grossly inaccurate for most conditions at actual
sites for certain media, e.g., ground water. These values would likely incorporate
"conservative" assumptions which could force actions to be taken which increase overall
risk. A table of default concentration limits for dose from buildings (which would not be
expected to vary much by site) for two different rehabilitation scenarios, i.e., NRC's
NUREG/CR 5512, could be meaningful and useful. However, this information is

probably better contained in regulatory guidance where it can be updated when necessary
without the need for formal rulemaking.

NUMARC sees no advantage in tying technology to an acceptable risk limit.
NUMARC doubts whether the EPA will have the information necessary 10 prescribe
optimum technology for various ¢/canup applications and even if this information was
available today, advances in technology would warrant continuing changes in the
regulations. Such regulatory instability may discourage timely commitment to cleanup
based on valid economic exposure considerations. Changing the regulations frequently is
also a resource drain on the agency staff and the public that must participate in the
rulemaking process. The site-specific evaluations required under the ALARA approach
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that we recommend would consider avaiiable technology in determining cost effective
reductions in dose below the dose limit

D. Practicality Issues

How should the availability, development. advantages and limitations of
current remediation technologies, fate and transport models, exposure and risk
assumptions, detection limits, and site characterization techniques be considered?

These practicality considerations are very necessary and appropriate 10 EPA's
developing protective, reasonable cleanup standards. These practicality issues are
dvnamic, for example remediation technologies development. Cenainty and stability in
¢leanup standards 1s needed to ensure timely cleanups. EPA can develop a stable
regulation that will encourage umely use of developing advancements by formulating the
rule with a limit to protect individuals and a requirement that cleanup be achieved such

that exposures to the public be kept as low as reasonably achievable. economic and social
factors taken into account.

With such a rule in place, those parties responsible for the cleanup would make
realistic assessment of feasibility of remediation technologies. based on actual expenience
with use of technologies in full scale projects and of the costs, risks and impacts of
applving the technology to their cleanup. Uncenainties regarding the efficacy of
technologies would also be addressed on a site-specific basis within the scope of the
margin of cleanup needed to make the application effective. This would include
considering the risks that application of the technology would pose to the public and
workers, other impacts on the environment, and cost.

Fate and transport models used would be the best available at the time. Exposure
assumptions should be based on realistic values for the critical group of the population
that receives the highest dose. Risk assumptions used should be the latest
recommendations from the national and international bodies of experts, NCRP and ICRP,
responsible for reviewing consensus science recommendations.

EPA should carefully document practical limits on measurability. considering the
variation in background among the nuclear facility sites affected by the standards and the
variability of background at any location. This is necessary to ensure the practicality of
the standards based on technical considerations and to aid public understanding and
public acceptance of realistic, protective cleanup criteria. Detection limits should be
evaluated in the context of site characterization and compliance survey performance
under actual site cleanup project conditions. In the case of large sites cleanup involves
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collecting hundreds of actual measurements of very fow iy ¢ls of contamination in the
field and then comparing them to the limit using statistical analy ses By evaluaung the
detection limits at sites under cleanup conditions, EPA would also be able 1o document
when increases in assessment difficulties occur over the range of cleanup levels evaluated
and include those impacts in their rulemaking cost benefitaanalyses. Examples of these
significant added impacts are costs in sample analyses and the added labor and overhead
to account for ime delays that reoccur between each cleanup assessment iteration. EPA
should carefully consider these impacts because impractical requirements would result in
an inability to perform cleanups or resources being ineffectivelv spent on compliance
demonstration rather than risk reduction.

How should cleanup costs and financial responsibilities be assessed? What
weight should be placed on these considerations in developing the regulation(s), and
in what order of importance should they be addressed? What liability issues arise?
How can pollution prevention considerations be incorporated?

Currently planning and funding for cleanups at commercial nuclear power plants is
carried out prior to the plants being shut down, in accordance with NRC regulations, and
is usually included in the rate base with approval of state public utility commissions. The
cleanup criteria contained in the final EPA standards could have an impact on the
adequacy of current funding if the criteria a.¢ significantly lower than the safe cleanup
criteria in NRC's current program.

Consideration of cost effectiveness is required in setting federal regulations. Cost
effectiveness considerations are closely related to other practicality issues contained in
this section. Executive Order 12866 of September 30, 1993, Regulatory Planning and
Review, stipulates that:

"(5) When an agency determines that a regulation is the best available
method of achieving the regulatory objective, it shall design its regulations
in the most cost-effective manner to achieve the regulatory objective. In
doing so, each agency shall consider incentives for innovation, consistency,
predictability, the costs of enforcement and compliance (to the government.
regulated entities, and the public), Kzciouty, distributive impacts, and
equity.

(6) Each agency shall assess both the costs and the benefits of the intended
regulation and, recognizing that some COsts and benefits are difficult to
quantify, propose or adopt a regulation only upon a reasoned determination
that the benefits of the intended regulation justify its costs.”
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The President clearly intends for agencies to exercise cost accountability on a regulation-
byv-regulation basis. This can be done by comparing the cost of this regulation to the
amounts spent in other federal or state programs to reduce risks and avoid detriment. In
addition, it 1s prudent for the agency to identify points of diminishing return where further
expenditures result in little or no reduction in detriment (detriment in this case would be a
function of the number of people exposed) and specifically avoid situations that are not
cost-effective, as prescribed in the Executive Order. The President also clearly intended
for the agencies to consider costs of compliance. This highlights the importance of
establishing standards that are readily and realistically measurable. Several state
representatives participating in NRC's series of public workshops around the country
indicated they had very limited resources. They implored the agencies to set standards
that were readily verifiable so their limited resources could be devoted to other duties that
provided real reduction in risk. If the standards are not readily verifiable, it may result in
increased risk in another area. NUMARC recommends EPA pay close attention to where
the costs of compliance demonstration start to rise. It is fiscally imprudent to spend large
portions of site restoration resources on compliance demonstration rather than cleanup.

The lower end of the range of cleanup criteria considered by EPA should be based
on contamination levels below which it is not feasible or practical to demonstrate
compliance. EPA should not waste resources considering hypothetical costs or impacts
of alternatives that cannot be employed in a practical sense. Accordingly, actual
measurements should be made at sites to determine what is measurable with proper
consideration given to the practicalities of making those measurements in conjunction
with ongoing cleanup activities. Above the level of measurability, cost effectiveness of
cleanup standards can only be evaluated by accurately establishing impacts and costs
associated with different levels of cleanup. Waste management implications and disposal
costs are probably the most significant impac!s of site cleanups.

One of the greatest challenges in developing an accurate data base for reliably
assessing impacts is estimating reasonable and realistic volumes of contaminated soils.
Full scale site characterizations are necessary to provide valid estimates of the amounts of
waste created, especially at the lower end of the dose range. EPA's efforts on
characterizing model sites may provide some insight into shape of the cost benefit curve.
There will still be a need to use site-specific information to evaluate potential cleanup
activities on the basis of their providing overall risk reduction, i.e., to avoid spending
inordinate sums for marginal reductions in hypothetical exposures in the future at the cost
of actual detriment to workers, the public and the environment in the near term. A
standard employing an upper limit on dose to an individual with ALARA below this limut

to optimize risk reduction activities ensures adequate public health and safety and permits
doing the most overall good.
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Liability for cleanups remains with the owner of the site it new information or
changes in knowledge of risk indicate a site nOW poses a substanual risk 1o public health
and safery. However. NUMARC believes any decision o revisit should be based on : (1)
a demonstration based on peer reviewed scientific intormation (e.g., recommendations of
NCRP and ICRP) that a substantial increase in overall pulic health and safety would be
obtained through additional cleanup efforts, and (2) the benefits of the additional cleanup
efforts would outweigh the costs and non-radiological impacts. Marginal improvements
in safety would not be adopted even if benefits outweigh the costs.

NUMARC sees no need for inclusion of any prescriptions in the segulations to
encourage pollution prevention activities for future uses of radioactive materials at
commercial nuclear power reactors and fuel fabrication facilities. It mus’ be kept in mind
that contamination of soil and structures at these sites largely occurred with facilities
operating in full compliance with any release or containment standards in effect at the
time. Pollution prevention is incorporated in operating philosophy for these facilities and
the liability for cleanups and new standards for cleanup provide more than sufficient
incentive for companies to make every effort to prevent contamination of sites. For
example. utilities are planning and funding today for cleanups that will occur years in the
future. Attempts to further drive efforts beyond those present in the economic realities
and liabilities of today's cleanup standards are unwarranted. The uncentainty associated
with attempts to establish even lower standards for future operations could amount to a
defacto moratorium on any uses of radioactive material: depriving members of the public
from its beneficial uses and perhaps forcing usage of alternative technologies that result
in larger detriment to society.

E. NARM/NORM Issues

Should paturally occurring and accelerator-produced radioactive material
(NARM), and in particular diffuse naturally occurring radioactive materials
(NORM), be included in the proposed cleanup regulations(s)? If so how should they
be included?...How would Federal NORM requirements affect existing state
regulations?

Rational public policy and risk harmonization dictate that the degree of protection
provided to individual members of the public should not vary depending on the source of
the contaminant. Otherwise it may be considered acceptable to spend inordinate sums in
one case 1o avoid a small risk from one source of material, for example, material that
happens to be licensed under NRC regulations, whereas no resources would be spent 10
correct a situation that potentiaily poses orders of magnitude greater risk to a much larger

number of individuals, for example, NORM material that is not licensed by any agency.
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Consequently, EPA's cleanup standards should be consistent with the risk management
being implemented for NARM/NORM. Diffuse naturally occurring radicactive
matenals. like contamination from licensed facilities, s already in place.
Recommendations of the NCRP and ICRP recognize thedifferences between controlling
materials at the source. e.g., during facility operations, and taking action to remediate
contamination once 1t is already in place, referred to by them as programs requiring
“interverition.” ICRP Publication 60 states, "The countermeasures forming a program of
intervention, which always have some disadvantages, should be justified in the sense that
they should do more good than harm. Their form, scale and duration should then be
optimized so as to maximize the net benefit." These facts underline the need for EPA to
regulate all radioactive materials under a program which permits evaluation of potential
cleanup activities on the basis of their providing overall benefit and risk reduction using
case-specific information. NUMARC recommends EPA establish standards based on
ICRP and NCRP recommended dose limits for members of the public to ensure adequate
protection of all individuals, with ALARA below the limit to optimize risk reduction
acuvities to provide further protection

F. Mixed Waste Issues

Should mixed AEA radioactive and Resource Conservation Recovery Act
(RCRA) hazardous waste be addressed in the regulations? Should the regulation(s)
address only the radioactive component of the waste? What is the current nature

and extent of mixed waste contamination at Superfund sites and, in particular, at
Federal Facilities?

Yes, the mixed waste issue should be addressed in the regulations. The cleanup
standards and waste management issues are very interdependent. Reasonable cleanup
standards with flexibility to do the most practical good to prevent creation of large
volumes of radioactive and mixed wastes, i.¢., by not requiring cleanup to arbitrary risk
levels which merely transfer minimal risks from the cleanup site to the public in new
locations where the material will be disposed. Furthermore, in the process added risk is
incurred to the public along the route, to workers in moving and transporting the waste,
and detrimental impacts on the environment could occur. Currently there are no levels in
the regulations for radioactivity or for toxicity or for listed hazardous wastes below which
they do not require treatment as hazardous, radioactive or mixed waste, even if the levels
are so low that they are comparable to levels of radioactivity or similar toxics in common
materials that the public encounters routinely without any regard for their toxicity or
radioactivity. NUMARC believes EPA should establish acceptable risk levels (and
supporting methodology to convert from concentration to risk), for releasing materials
from a cleanup site for waste disposal and for recycle without regard to their
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radioactivity. EPA should develop similar standards tor the hazardous component which
would apply 1o the hazardous component 2lone or in combination with radioacuvity, e.g.,
mixed waste. These standards are desperately needed to permit redirecting valuable
resources towards more productive societal uses. and in the process reduce the significant
risks that result from current approaches which inappropriately cause materials to be
treated as hazardous. radioactive. or mixed waste.

A. Waste Managemnent Issues

How should the management of radioactive waste generated during cleanup
be addressed? Should separate rules and guidance be developed to deal with waste
handling, treatment, storage, transportation, and disposal activities” How should
the availability of waste disposal sites and their capacities be factored into decisions
concerning protection level(s) of the regulation(s)? How should the corresponding

volumes of waste and cleanup costs anticipated with each protection level be
considered?

NUMARC believes EPA should take an integrated approach to setting cleanup
standards which considers all benefits and costs, i.e., radiological and non-radiological
risks to workers, and the public, waste management implications, and environmental
impacts. Contamination is already in place. Actions taken to clean up sites are in the
form of interventions which will pose their own risks on the public and workers and could
be detrimental to the environment. All the risks and impacts should be integrated into the
cost benefit assessment for setting the standard.

Waste disposal will be a major component of cleanup costs for most sites. Using a
valid database to compare volumes of wastes and cleanup costs 10 cleanup levels and
health detriment (which considers numbers of persons exposed) EPA will be able to
identify cleanup levels where costs rise steeply and cleanup levels where significant
reduction in detriment does not occur in spite of more cleanup and the associated
increases in costs and risk impacts. In this manner EPA can estimate cleanup levels
where risk reduction and costs and other impacts are optimized.

Planned low level waste disposal facilities are highly engineered structures not
intended to handle enormous volumes of slightly contaminated soil or other building
materials. As discussed under "F. Mixed Waste" NUMARC believes EPA should
establish a lower end to the definition of what must be treated as radioactive, hazardous or
mixed waste if it is removed from the site. Currently materials that contain levels of
radicactive or hazardous contaminants in levels comparablie to those found in many

10
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routinely used products must be subjected to the same controls as matenals that could
pose significant nsks in their handling, storage and disposal

If EPA sets reasonable cleanup standards that are protective of individuals in the
public with flexibility below the limit to ensure cleanup costs and impacts do not
outweigh benefits achieved on a site specific basis, and if EPA establishes lower limits
for the definition of radioactive, hazardous and mixed wastes. there should be no need to
establish separate standards to address waste handling, treatment, storage, transportation
or disposal in the context of site cleanup.

Given the potential inadequacy of existing licensed disposal sites to
accommodate the volumes of radioactive waste anticipated from cleanups, should
one waste management option be partial site cleanups with above-ground onsite
retrievable storage? Should another waste management option be the cleanup and
consolidation of wastes from multiple sites with the storage or disposal of these
wastes at another contaminated site? How should NORM and mixed radioactive
and non radioactive hazardous wastes be addressed”

Onsite retrievable storage of cleanup waste and /or consolidation of wastes from
other contaminated sites should be considered if the retrievable storage or consolidation is
effective at reducing the risk of exposure to future users of the site versus leaving the
contamination in place, and if the risk to consolidate the matenal does not result in nsk to
workers or the public that exceeds the cost and risk reduction of the consolidation. This
could be evaluated using the ALARA process to review the option of such storage. In
addition, it would be necessary to demonstrate that proper controls are in place, ¢.g.,
institutional controls or other controls on future land use to reduce the probability that
future users will inadvertently use that portion of the site in such a manner that
unacceptable exposure could occur.

B. Recycle/Reuse Issues

Should decontaminated structures, equipment, and metal be reused or
recycled? What level or levels of residual radioactivity contamination should be set
for these materials, and how should the levels(s) be established? How would these
materials be used and what potential public health impacts would they pose?

Valuable resources, raw materials, energy, labor and cost that went into their
production, are tied up in these materials. NUMARC believes structures, equipment and
metal should be reused or recycled wherever it is possible to do so without subjecting
potential users to unacceptable radiological risks. The levels of radiological

11
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contamination and the ability to accurately predict future uses determines the ability 10

reuse and recycle them and the degree of restrictions on reuse and recycle that w il be
necessan 1o ensure the public is adequately protected

E stablishing proper controls for recycie reuse falls into three cases. The first case.
the same use of slightly contaminated matenal. 15 for struftural materials that have been
determined to meet cleanup standards. The residual radicactivity remaining on these
structures would not be significant enough to warrant any restrictions on subsequent
removal of materials for disposal or other uses. Scenarios used to determine compliance
with cleanup standards would assume long periods of occupancy and exposure to these
materials. Consequently. it is difficult to envision a reuse of building materials that could
expose people in other locations to unacceptable doses. For example. even if the material
were reused. it is unlikely that the combination of amount of contaminated building

materials and the occupancy times could exceed those used to meet original cleanup
standards

The second case. unknown uses of slightly contaminated materials. is for matenals
of high recycle value like metals for which the future use is more difficult to predict. For
this case it would be necessary to determine acceptable concentrations of radioactive
material that are likely to result in acceptably safe exposures. Germany has done a great
deal of work in this area that uses multivariate analysis using weighted probabilities for
reuses, ¢.g., metal ends u1p in a frying pan versus in an industrial plant, and dose scenarios
for those reuses to establish acceptable concentration limits. NUMARC believes EPA
should examine the German's work in this area for accuracy and applicability to recycle
and reuse in this country. Essentially the United States 1s participating in the programs of
other countries today anyway since we live in a world economy and materials released for
recycle/reuse freely end up in our products today regardless of actions taken or not taken
by EPA. 1f EPA sets standards that are much more stringent than those of other countries
in the world. our industries and government are put at an unnecessary economic
disadvantage. If the overall percentage of world recycled metal is large, then EPA's
lower standard merely determines that the source of recycled metals are from other
countries. The lower standards might have no effect on lowering the amount of
radioactivity in those recycled products.

The third case. restricted recycle/reuse, applies to materials that have
concentrations of radionuclides that are too high to resuli in acceptable public dose under
conservative use scenarios, but the degree of contamination is low enough that they can
be reused in nuclear applications, for exampie as containers or shielding for radioactive
materials. because they result in insignificant doses in these very controlled uses. It
should be relatively straightforward to establish concentration limits for these uses based
on external dose rates.
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What potential liabilities exist for future distributors or sellers of these
materials, and what notice to buvers should be required?

The hiabilities should be minimal because the degree of contamination for
unrestricted uses has already been restricted to levels which could result in only minimal
exposures even under very conservative use scenarios. These materials would be no more

radioactive than many common materiais containing comparable amounts of natural
radioactivity

For restricted uses the liability would also be minimal or nonexistent because the
materials fa'l back into a regulatory svstem which exercises extreme controls over
radioactive materials. No notice to buyers should be required because EPA would have
determined that the materials pose a deminimus risk. Also it would be illogical to notify
buvers that these materials contain radioactive materials when it is not currently required
to notify buvers that all materials contain some radicactive materiais . and some contain
much more than the amounts that would probably be permitted under this recycle/reuse
program (e.g.. camping lantern mantels). Finally, a notice to buyers would be illogical
and a competitive disadvantage to sellers in this country because other countries matenials

would not be so labeled and vet might contain higher levels of radioactive material from
nuclear uses.

13
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Radiation Site Cleanup Regulatons
AGENCY L vitonmental } O et IO
Agency

ACTION: Adveance notice ol propo
rulemasing

)

suMMARY: The U S. Eavironmental
Protection Agencv (EPA) is developing
reguiations that will set forth
requirements for cleanup levels lor sites
contamunated with radionuciides. These
reguiations will be designed to protect
human health and the environment

from exposure to icninng regdistion and
will be applicable (0 siles contaminated
with rad)cactive matenal subject to the
Atomic Energy Act (AEA] and 1o sites
overed under the suthonty of the
Comprenensive Environmental
Response. Compensation and Liat .
Act i e, Superfund sites). including but
not Limited to Federal facilities

The purpose of this action is to solicit
peneral comments, information and data
that are applicable 1o the broad issues
identified in the Supplementary
Information secuon and which will
shape the oversll scope and direction of
this rulemaking. In addition to this early
request for input, EPA will announce
addiuonal opportunities for public
participation as this rulemaking
progresses
In & separste rulemakiog. EPA will

siso develop reguistions for the
management and disposal of rediouctive
waste genersted during site remedistion
and will explore the feas.bility of
recycling or reusing site structures
equipmert, and metals after cleanup
Comments on waste management and
recycie/reuse issues are also being
solicited st this ume. However it is
imponznt to note that the current
rulemaking effort focuses on
development of the redistion site
cleanup regulations

DATES: Comments and information are
requested on or before December 20
1963

ADORESSES: Comments should be
submitied. in duplicate, o the docke!
clerk st the foliowing sddress U S
Environmental Protection Agency. Mai!
Stop LE~131, Air Docket No. A-83-27
room M~1500, First Floor Waterside
Mall. 401 M Street, SW., Washington
DC 20460 The Docket is open from 8 30
am. to 12 noon end from 1:30 p.m. to
3.30 p m.. Monday through Fridav
excluding Federsi holidavs A

Jivision, Office of Radiation and Indoor

Air, US Environmental Prote€lion
Agency, Washungton. DC 20460, (202)
23392137

SUPPLEMENTARY INFORMATION: Un June
18. 1986, EPA published an Advance
Notice of Proposed Rulemaking (ANPR)
titled “Radiation Protection Cnitena for
Cleanup of Land and Fecilities
Contaminated with Residual
Radioactive Matenals” (51 FR 22264)
Many of the issues and discussions
presented in the 1986 ANFPR are similar
to those considered in the current
rulemaking effort and may be consulted
for additional background information

Statutory Authonty

'

Under the Atomic Energy Act (42
USC 2201/AEA 161: 42 US.C 2021/
AEA 274] and Reorganization Plan No
) of 1970 (8 U.S.C. Appendix 1), EPA

s authonzed to develop Federal
gRuidance and reguiations (1o protect
public hesith and the snvironment from
the effects of radiation. The
Cumprehensive Environmental
Response, Compensation, and Liability
Act (42 U.S.C 9601) suthorizes the
President 10 take response action
whenever there is & relsase or threat of
a reiease of hazardous substances,
which includes radionuclides

Current Approach to Site Clesnup

Progress 1o dete in cleaning up
radistion sites has, in geners!, boen
limited and siow. The total number of
sites sventually requinng cleanup may
number in the thousands and may cost
hundreds of billions of dollars to
remediate. In the absence of
promuigated standards that specifically
address cleanup requirements, the
majority of these sites have been and
continue to be cleaned up using a
vaniety of criteria. EPA believes that the
lack of specific cleanup standards has
led 10 confusion end public concern,
increased costs with marginal increases
in protection levels, and delays in
sccomplishing necessary cleanups

Proposed Regulatory Strategy

The Agency recognizes that the
selection of & regulatory approach and
the choice of cleanup levels involve
many difficuit technical and policy
decisions wilh wide-ranging ecor ...ic
and environmental implicatiors. EPA
believes that the deveiopmen of
regulations that specifically sddress
cleanup requirements will assist in
ensunng that radicacuvely

Agency is developing cieanup ieveis |
501l and groundwater contaminated
with radionuchides. These wiil
correspond o an acceplable risk
and may be based on different land use
scenanos, such as residenlial or
commercial/ industnal use EPA i3
currently expioring severai ¢ifferent
approaches for denving these irveis ana
has not yet seiected a specific approach
or type of reguiation (or s combination
As future steps in the reguiatory
strategy, EPA will develop waste
management regulations that wiil
inciude standards for the handling and
disposal of rsdiosctive waste generated
during cleanup. As a component of this
EPA will aiso examine the feasibiiity ol
recycling or reusing site structures
squipment and metals contaminaled
with low leveis of radioactivity aher
cleanup. EPA is not including the
development of waste managemen!
regulations in its current rulemak.ng
effort on radation site cleanup
regulations. The waste managemen:
regulations will be developed in a
separate rulemaxing

Cleanup lssues Under Consideration

To assist in shaping tis reguiatory
strategy for cleanup. EPA has prepared
an lssues Paper 1o presant issues,
slternative regulatory approsches. and
preliminary anslyses that are relevant 10
the development of radiation site
cleanup regulations. A copy of this
paper may be obtained by calling the
Superfund/RCRA Hotline a1 1-800-
424-0346 (TDD 1-800-553-7672]. In
the Washington DC ares, dial 703-412~
9810 Interested parties can aiso contact
the Cleanup Regulation Elecironic
Bulletin Board at 1-800-700-5TDS (dia
703-790-0825 in the Washington DC
ares ) for information on rulemaking
activities and svailable documents

Currently, EPA is evelusting several
important issues relsted to the cleanup
regulations, including but not Limied 10
the following

A Level of Protection

What level or levels of nisk shouid the
proposed regulationis) achieve 1o ensure
protection of human health and the
environment after cleanup? Shouid the
level apply to s maximally exposed
wndividual, the sverage member of the
most « ¥0osed group. or 10 some other
entity? Shcuid there be different levels
of cleanup for different land use
scenanos’ Should members of future
generstions be protected al the same
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shouid the proposed cleanu?

mguialionis) be consistent witn ex:sting
Federal. s1ate and local cleanup
statutes. reguiations, requirements. and
guidance’

C. Reguiatory Approaches ana Tvpe of
Regulation(s]

What regulatorv approaches should be
considered’ Shouid the proposed
reguiation(s) inciude # singie dose or
risk limut, or a range of limits? Should
ihe regulations contain # table or tables
of defauit medis- and radionuciide-
specific concentration limits based on
generic site conditions? Should the
regulation(s) correspond to site-specific
concentration limits derived from an
Agency-approved pathwavs moacel
based on actual site conditions’ Should
the proposed regulstionis) be
technology-based linked 1o an
acceptable nsk level?

D. Pracucality Issues

How should the availabilin
development, advantages snc
limitations of current remediation
technoiogies, fate and transpont models,
exposure and risk assumptions
detection limits, and site
charscterization techniques be
considered? How should cleanup costs
end financial responsibilities be
assessed? What weight shouid be placed
on these considerstions in developing
tbe regulation(s), and in what order of
importance should they be sddressed?
What hability issues arise’” How can
pollution prevention considerations be
incorporated?

E NARM/NORM Issues

Should naturslly occurnng and
accelerstor-produced radioscuve
material (NARM), and in parucular
diffuse naturally occurring radioactive
materials (NORM), be included in the

roposed cleanup regulationis)? If so,

ow should they be included? What is
the current neture and extent of NORM
contamination 8t Superfund sites and
Federsl facilities? Would future
legisiation be useful and, if so, what
legislation would be most effactive in
regulating the cleanup of NORM sites?
How would Federal NORM
requirements affect existing state
reguiations?

F. Mixed Waste Issues

Should mixed AEA radicactive and
Resousce Conservation and Recoverv
Act (RCRA) hazardous waste be

adcressed in the regulationis)’ She
e reguiationis) address oniv the
radioactive compaonent of the waste
What 15 the current nature and exien!
mixed wasle contamination at
Superfund sites and, in particular. a!
Federal facilities? B

EPA is also considenng a number ol
waste management and recvcie/ reuse
issues that may have s significan
impact on the deveiopment of the
cleanup reguiations:

A. Waste Management [ssues

How should the management of
radicactive waste generated dunng
cleanup be addressad? Should separate
rules and guidance be developed to deal
with waste handling, trestment, storape,
traneportation, and disposai actuvities’
How should the availability of waste
disposal sites and their capacities be
factored into decisions concerning
protecuon level(s) of the regulation(s)?
How should the corresponding volumes
of waste and cleanup costs anucipated
with each protection levei be
considered? Given the potential
inadequacy of existing Licensed disposal
sites 1o sccommodate the volumes of
radioactive waste anticipated from
cleanups, should one waste

management option be partal site
cleanups with a und onsite
retrievable storage? anotber
wasts management be the
cleanup and consoli of wastes

from multiple sites with the sturage or
disposal of these wastes st another
contaminated site? How should NORM
and mixed radicective and
nonradicactive hazardous wastes be
sddressed’

5. Recycle/Reuse Issues

Should decontaminated structures.
equipment, and metal be reused or
recycied? What level or levels of
residual redioactivity contaminstion
should be sat for these materials, and
how should the level(s) be sstablished?
How would these materials be used and
what tial public bealth impacts
would they pose? What potential
liabilities exist for future distributors or
sallers of these materials, and what
notice 12 buyers should be required”?

Coordination With Interesied Partues

EPA is committed to moving forward
with the rulemaking expeditiously
while coordinating with all interested
parties. as follows:

A. Public Participation

EPA strongly encourages public
participation throughout the rulemaiing
process 10 ensure that all interests sre
adequatelv represented. EPA will

provide opportunities for the pub..c
Teview and comment on supporting
=Jiemaking documents

3 NACEPT

EPA is estabiishing a subcommitiee

nder the suspices of the Nauopai
Advisory Counal for Envirorunental
Folicy and Technology (NACEPT)
Chartered under the Federal Advisory
Commitiee Act. NACEPT provides
extramural environmental policy
information and advice to the
Administrator of EPA and other Agency
officials, Membership of this
subcommuttee will consist of
individuals from & wide vanety of
governmental agencies, industry, and
public interest groups so as to ensure 8
balanced representation.

C. Other Interested Forties

EPA will also coordinate with the
‘ollowing groups: other Federal
agencies: state and local governmental
agencies: indian Nations: environmental

groups; and industry and trade
assoeciations.

Relationship of EPA Cleanup Standards
to NRC Decommissioning Standards

On March 16, 1992, EPA and the
Nuclear Ragulatory Commission (NRC)
signed & Memorandum of
Understanding (MOU) to “establish a
basic framework within which EPA and
NRC will endeavor to resolve issues of
concern to both agencies that relate to
the regulation of radionuclides in the
environment.” This MOU governs these
propased EPA regulations and the
proposed NRC decommissioning
standards. It formally defines the roles.
responsibilities, and separste
rulemaking activities of sach sgency
concerning lations that effect NRC
licensees and NRC-licensed facilities
and radioactive materials.

Under the MOU, if EPA determines
thet NRC's regulstory achieves
s sufficient level of protection of the
public health and the environment, EPA
will propose in the Federal Register that
NRC licensees be exempted from the
EPA radiation site cleanup regulations.
EPA believes that this dual track
approsch prov.des the best means 1o
h-rp ensure that EPA cleanup
regulations and NRC decommussioning
standards are consistent.

Coordinated Implementation of
Regulations

EPA is also coordinaung with te
Department of Energy (DOE).
Depertment of Defense (DOD), and NRC
on technical implementation issues for

the cleanup of radicactive
contamination af Federal facilities. EPA.

‘o
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Chapter 1
Introduction

-

No one knows exacty how many sites in the U.S. are contaminated with radionucldes, but the
number may run in the thousands. Sites range from corners of laboratones contaminated with small
amourus of shon-lived, low-level wastes to sprawling former nuclear weapons facilities repiete with long-
lived transuranic and high-level wastes Buildings and equipment often are contaminated along with soil.
water. and other environmental media. Many sites also are conaminated with nonradioactive hazardous
chemicals Cleaning up these sites 1o protect human health and the environment from exposure 10 10ruzing

radiation poses complex scienufic and techrucal challenges; it will require novel approaches and will be
very expensive

Progress 1n radiauon site cleanups in general has been limited and slow. This has been due t1©
uncenainties about the nature and extent of contamination and the lack of specific cleanup standards. The
result has been confusion, public constemnauon, and costly delays. Congress, federal agencies, state
governments, the regulated community, and the public are concemed about, among other issues, the
difficulues in identifying consistent cleanup requirements for radioactive sites. To remedy the lack of
consistent cleanup standards. the U.S. Environmental Protection Agency (EPA) is developing regulauons
that will establish cleanup levels for radioacuve sites. This paper identifies many of the issues relaied 10

that effort. which will include numerous opporturuties for public involvement both dunng the ruiemaking
and dunng sie-by-site cleanup deliberations

1.1 Purpose and Scope of the Cleanup Regulations

EPA believes that developing specific cleanup standards for radioactive siles will ensure consisient,
proteciive, and cost-effective site remediation. To that end, EPA is pursuing 2 comprehensive regulatory
strategy. First, the Agency is developing cleanup regulations for soil and groundwater contaminated with
radionuclides Under a separate rulemaking, EPA will develop wasie management regulaions which will
include requirements for handling and disposing of radioactive wasis generated during remediauon. The
Agency also will explore the feasibility of recycling or reusing siie structures, equipment, and metals afier
cleanup The cleanup and wasie management regulations will apply 10 all snes contaminaied with
radioactive material subject to the Atomic Energy Act (AEA) and 10 sites covered under authonty of the
Comprenensive Environmental Response. Compensation, and Liability Act (CERCLA).

1.2 Interagency Coordination and Public Participation

The EPA regulations will apply 10 2 broad range of siie types. so the Agency is coordinaung its
regulatory development activities » ith numerous inierested parties, including other federal agencies such
as the Depanment of Energ. DOE), Depanmemt of Defense (DoD), #and the Nuclear Regulatory
Commission (NRC). (EPA ir coordinating with NRC. which is developing regulations that will govemn
the decommissioning of NRC-licensed factives) The Agency also is involving staie and local



governments. Native Amencan tmbes. environmental groups, industry and trade associations, and the
general public

The Agency suongly encourages members of the public 10 parucipate throughout the process 1C
ensure that their concerns are undersiood and addressed. EPA will establish a computenzed Cleanup
Regulation Electronic Bulleun Board (800 70C-STDS ~ “«aide the Washingion, DC area. and 703 790-
0825 locally) 10 answer guestions and provide informauon On ruiemaking acuvities and available
documents 4

1.3 Purpose and Organization of the Issues Paper

EPA prepared Uus document (0 present issues, approaches, and preliminary analyses related to 15
development of radiation siie cleanup regulanons. It focuses exclusively on issues and approaches related
to developing cleanup regulanons; it does not address issues specific to waste management regulauons.
which will be addressed in a separate document.

The three chapiers that follow discuss Significant Issues, Regulatory Approaches, and Summarn
and Next Steps. Appendix A presents background information on radioactive wasie and provides
additional detais of EPA coordinaton of ils rulemaking effort. Appendix B discusses statutory authonpes
upon which EPA may base its cleanup regulauons. Appendix C is a copy of the EPA/NRC MOU.
Appendix D discusses the 1ssues raised in NRC's Enhanced Panicipatory Rulemaking on Radiological
Criteria for Decommissioning, in which EPA parucipated. Appendix E is a list of acronyms, and
Appendix F 1s a glossary of terms used throughout tus document.



Chapter 2 .
Significant Issues

Before EPA can adopt a strategy for developing radiation sie cleanup reguladons, the Agency
must evaluate a number of sigruficant issues. These issues, which are discussed in this chapter, include

« Which statute, or combination of statutes, should be used as the basis for Agency radiation site
clearup regulations’

« What is an accepiable cleanup level and how should it be determined”?
« What considerauion should be given to future land use when specifying cleanup levels?
o How should additive risks be handled?
e  Who should the regulations protect
— individuals. whole populations, or both?
— Populations especially sensitive 10 ragianon’?
— The general public, remediation workers, of both?
e How should the regulations ensure that people and the environment are protecied”?
« What time frame should be considered when calculating individual doses”

«  Are available measunng and modeling techruques adequate 10 suppor the regulations”

« Are technologies availabie to achueve specified cleanup levels?

2.1  Selecting a Statutory Authority

Selecting one or more siatutory authonties on which to base the radiation site cleanup regulations
is fundamental 10 the rulemaking process. The statutory authorities that underlie the rule will determine
such issues as which sites and radionuclides will be covered by the rule and how the rule will be enforced.

Under the Atomic Energy Act and Reorganization Plan No. 3 of 1970, EPA is authonzed 10
develop federal guidance and 1o establish standards to protect health and the environment from the effects
of radiaion. The Comprehensive Environmental Response, Compensation, and Liability Act authonzes

the President 10 take response action whenever there is an actual or threatened release of hazardous
substances, including radirnuchides. -

A variety of other federal laws authorize the regulation of ra¢ionuclides. Appendix A discusses
the major relevant federal statuies Appendix B discusses, evaluatcs, and compares four major stawiory
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authonties upon which EPA could draw, alone Or it combinalion. as it develops the radiation site cleanup
regulations. The stawstory authonties evaluated in Appendix B are the.

« Atomic Energy Act (AEA)
« Comprehensive Environmental Response, Compensauon. and Liability Act of 1980 (CERCLA
e Resource Conservarion and Re~~very Acr (m7PA)
e Toxic Substances Control Act (TSCA)

Many environmental statutes (e.g.. RCRA, the Safe Dninking Water Act, and the Clean Water Acy)
allow EPA 1o delegaie program enforcement authonty to the states through a lengthy and exacung
process—s0 long as they mee! cenain cniena. One general cnitenon is that states must adopt regulauons
al least as stnngent as EPA's. But if some staies were 10 adopt more stnngent radiaton regulations, the
Agency goal of consistent radiation site cleanup standards might be undermined. Delegauon also poses
implementauon issues that the Agency probably would want i0 consider. For example, the dnnking water
program expends much effont to ensure the effecuveness of state enforcement programs and that siates
repon complete and accurate informauon o EPA. Among the problems the drinking water program faces

are inconsistent definitions, inconsistent interpretanons of program requirements, and inconsistent data
reporung formats

On the other hand. delegation of program enforcement 10 states gives more authonty 10 officiais

closer 10 local concerns and conditions. [t also gives staies more say in determining which sites are
¢leaned up first and how they are addressed

(]

. Determining Acceptable Cleanup Levels

lorizing radiauon causes cancer and other health problems in people. When EPA develops
regulations that cover carcinogens, the Agency assumes that any exposure, no mater how small, 10 2
carcinogen poses some nisk.' People are exposed o radiation from a vaniety of natural sources, so it is
impossible to eliminate this nsk. The Agency can, however, set radiation site cleanup levels 10 Limit

exposure and reduce radiation concentrations (o what are considered acceptable levels. Several approaches
are available for doing so.

« Requiring cleanup 1o the lowest levels of radiation thal instruments can detect.
» Requiring cleanup 10 levels equal 10 background, or narural, radiation levels.

+ Requiring cleanup to a radiation level that corresponds 1© 2 risk level or a range of nsk
considered protective of human health and the environment.

» Requiring cleanup to a leve! based on the performance of the Best Demonstraicd Available
Technology (BDAT).

Each approach is explored in greater detail in the subsecuons that follow.

"Risk Assessment Guidance for Superfund. Volume | — Human Health Evaluation Manual (Pan A,

Baseline Risk Assessment),” Interim Final, EPA Office of Emergency and Remedial Response, EPA/S40/1-
89-002, December 1989.



2.2.1  Ciean up to Detection Limits

EPA could set the cleanup level equal 10 the detecuon limit for radionuclides, or, the Agency
could require addiuonal cleanup 10 bnng radiauon levels below currently deteclabie levels. EPA might
adopt the lauer approach if 1l thought that new technologies might be able to detect lower levels of
radivacuvity and that additional sie cleanup would be =ffective in redicing radionu~'ide concentrano=s

Detecuon limits for radiation ai the surface and below ground can be difficult to define 1n a
scientifically defensible manner, and they do not relaie direcly to protecuon of human health and the
environment. In addiuon, it is often techrnucally impracucal or infeasible to reduce radionuclide
concentrations 1o detection limits. Furthermore, implementng standards that are below the quantifiable
levels of detecuon cannot be justified scientifically.  For these reasons, EPA determined in the proposed
RCRA Subpart S correcave acuon rule (40 CFR Pan 264, Subpan §) that it could not set media cleanup
standards below detectable limits.*

2.2.2 Clean up to Background

The Agency could require that radicactive contaminaton of environmental media be reduced 10
background levels. Typically, tus involves measunng radiation concentranons in relauvely undisturbed
offsite soils or up-gradient groundwaler 1o establish background levels at individual sites. Adopuon of
this approach would require EPA to develop stausucal procedures for sampling and for calculatng
background levels of radionuclides. The Agency aiso would need to consider how to handle situations
in which the background radiation levels are quite high (for example, because of localized concentration
of radon) or influenced by contaminancn in adjacent sites.

The RCRA Subpan F groundwater moritonng prograr: provides a precedent for this
approach—although it is one that EPA has moved away from in recent years. Subpar F requires the
cleanup of groundwater contamination to background levels, 1 maximum contaminant levels for 14
constituents, or o alternate concentration limits.’ EPA promulgated these requirements in the early 1980's
as pant of the wniual set of RCRA regulztions. In developing more recent RCRA regulations, the Agency
moved away from background levels toward risk-based levels. According to the preamble dizzussion:

Experience in the Subpant F program has demonstrated that the determination of
background levels can be a lengthy, controversial process. Furthermore, background
levels will ofien be much lower than [risk-based) levels. Thus, this aliemative was
rejected. since it might delay (ulumate cleanups) and might often require [studies] even
where levels were significanty below health- and environmental-based standards.*

55 FR 30828
'40 CFR 26454

‘S5 FR 30815



2.23 Clean up to Risk-Based Levels

The long-term effects of exposure 10 1onuzing radiation “manifest themseives in human populations
simply as a statistizal increase in the incidence of cenain already exisung conditons.”* Consequents
cleanup levels can be linked to likely exposures that will result in a staustical (nCreasc in cancer cases

the more protecave the cleanup regulauons, the fewe. the additional statistical cancer cases from exposure
10 1onizing radiation.

The pnimary objective of a nsk-based approach would be 10 establish cleanup levels that ensure
a specified level of protection for human heaith and the environment. If EPA were 10 promulgate a nsk-

based cleanup regulauons for radionuclides. the Agency would have to determine an acceptable level of
cancer nsk on which to base them.

As Table | shows, a wide range of dose limits and corresponding esumated nsk levels have been
specified by several agencies under a number of radiation protection regulations. In addition 10 these
radiation protection standards, the revised National Contingency Plan (NCP) has esiablished an acceptable
lifeume nsk range for carcinogens of 10* to 10* for site cleanups under CERCLA. (That corresponds
1o a statistcal increase in the cancer incidence rate ranging from one case for every 10.000 peopie to one
case for every million people exposed.)

RCRA Subpan S adopted the NCP risk range largely 10 achieve substantial consistency with the
Superfund cleanup program. media cleanup standards specified in Subpan S are potential applicable or
relevant and appropriate requirements (ARARs) for the Superfund program. ARARs can affect the
cleanup levels Superfund site remediations must achieve. EPA did not want regulated entities (0 "program
shop” for the least stnngent standards, so the Agency adopted the NCP nsk range for Subpan by

Several, often competing, factors may influence the determination of an acceptable risk level for
radiation site cleanup regulations. Lower nsk levels would be more protecuive of human health and the
environment, would be more likely 10 permit the release of cleaned-up sites for residential use (see section
4.2, below), and may be more acceptable 10 the public. They also could lead to cosilier cleanups, higher
radiation exposures (0 cleanup workers, and more remediation waste that also will require disposal.

Specifying a nsk range as the NCP does may strike an acceptable balance between these
competing factors. A range of 10* 10 10 could be. in most situations, a convenient and practical level
for radiaton site cleanup regulations—especially if CERCLA provides at least parnt of the statutory
authonty for this rulemaking. And since the RCRA corrective action program already has adopted the
CERCLA risk range, this approach would be familiar to the RCRA-regulated community that handles

mixed waste. (The radioactivity associated with such a risk range, however, often is a small percentage
of the background radiation.)

If the Agency were 10 adopt a risk range, it would need 1o determine whether the specific exposure
assumptions used by the RCRA and CERCLA programs arc appropnate for radiation exposures ai
contaminated sites. For example, the RCRA and CERCLA risk range considers fatal and nonfatal cancers,
but international and NRC radiation protection guidance considers only fatal cancers. EPA also would
have 10 develop guidance on how such factors as current and future uses of a site would influence the

*Mackenzie L. Davis and David A. Comwell, /nrroduction to Environmental Engineering (New York:
McGraw-Hill, Inc., 1991), 743.

55 FR 30852



cleanup level achieved at a site

The sensiuvity of available methods for measunng radicactivity 1§
another imponant consideration

it 15 not clear whether current measurement techniques are sufficienty

Table 1
Selected Annual Dose Limits for Exposure 10 Ionizing Radiation*

| Corresponding |
Doss Umit | Estimsted Lifetime |
| (mrem/iyr) | Excess Cancer |

Cliation
| | Risk" | f

m !

4

100 [ 2a

o

NRC 10 CFR Pan 20 Sancards for Protecton Against Racaben - apphes 1o ail
radicachve sources ant &l exposure pathways

!1 i DOE Proposed 10 CFR 834 Radaton Protecton of the Pubiic and the Environ
i men! - apphes 10 all radicactive sources and all exposure pathways

——

25 § x 10° | NRC 10 CFR Pan 61 Uocensing Requirerments for Lang Disposal of Radicacuve
. ‘ | Waste - appiws 10 all radicactve Sources and all exposure patiways
|

| DOE Proposec 10 CFR Pan 834 Radaton Protecton of me Pubic and the

I | Environment - appies © &l reGoAcve SOUIONS an0 &/l 8XDOSUre pathways assoc:-
aleC with was® management

EPA 40 CFR Part 190 Environmental Radiaton Protecton Standards for Nuclear
. Fower Operavons - appies 10 &l rR00ACTVE sOUTcRE and all exposure patways

15 3210

EPA Proposed 40 CFR Pant 191, Environmenial Sancards for the Managemen!
and Disposal of Spent Nuciear Fuel. High-Level and Transuranic Radsacuve
Waste - apphes (0 all racicactve sources and all exposure Dathways

o
L
-
o
.

DOE Proposed 10 CFR Part 834, Radavon Prowcton of the Public and the

Environment - applies 4s & "epOrong requirement for all radioactive sources and
pathways and as a kmi for all radonuchde SOUMES Vi & emISHoNs

EPA 40 CFR Pant 61, Ratonal Emssion Standards lor Hazardous Ar Polivtants
~ Appihes as 8 bt 1or g radionuciice SOUrCES Vig AT 8rMMiIssions

EPA 40 CFR Pan 141 intenm Pnmary Dnnlung Waier Regulavons (1876) —
Apphes as @ NIl ON ANTHOPORENC radionuchdes 0 dnNnking wale’

EPA 40 CFR Pars 14! angd 142 proposed rule for Natona! Primary Dnniking
Waler Reguiatons - Radonuchoes — apphes &8 a iimit for all bela-gamma emiting

AGONUCIONS N ONNkiIng water

' Excluces annual racabon doses rom natural background and medical sources  According to the Navonal Councit on Radation
Protecuon and Measurements Report No 94 ("Exposure of the Populaton in the United States and Canaca from Natural Background

Racaton * published n 1987) Dackground radiation €Xposure syl n & S8 of approxmmately 300 mremyyr, or an estmated ileume
cancer nsk of sbout 1 x 10°

' indlucies fatal and no° latal cancers (1@ cancer nodence) Calcuiaied assuming & 30-year resdental exposure duration consisten!
with EPA OSWER Dirsctive 8285 6-03" and # cancer maomncs rsk conversion factor of 6 x 107 per milkrem taxen trom EPA & "Risk

Assessments Methodciogy Ervironmental impact Staement. NESHAPS tor Radionuchkoes. Background intormaton Document -—
Volume | * EPAS20/1 -89-005 Seplember 1580

-

'Risk. Assessment Cuidance for Superfund, Volume 1, Human Health Evaluaiion Manual,

Suppiemental Guidance: “Standard Default Exposure Factors,” Intenm Final. OSWER Directive 9285 .6-
03.



sensilive 10 determine compliance with 2 more stnngent (.3, 10*) radianon nsk limit. For example, 3
10* lifeume excess cancer nsk level corresponds 10 an external exposure raie of about 0.003
microroentgens per hour (uR/Mr) Typical field survey instruments can measure no less than 1pRMr, which
corresponds to a lifeume excess cancer nsk level of 3 x 10%. Rusk-based approaches other than the one
adopted by CERCLA are also possible. For example, the Agency might consider the nsk goal approach
discussed 1n the NRC rulemaking 1ssues paper® or in DOE Order 5400.5 and proposed 10 CFR 834. Thus
approach includes a constraint on radiauon doses below the 100smrem per year limit’ for all radianon
sources and pathways and the applicauon of requircments to reduce dose, and risk, "as low as 15
reasonably actuevable’ (ALARA) below the dose constraint level. In thus situauion, the dose constraint
would ensure that minimum requirements for individual nsk are achieved and population nsk (coliecuve

dose ) and other factors (including cost. social concemns, and ecological considerations) are used to reduce
nsk to an opumum level of protecuon.

Because NRC and DOE already have adopted less than 100 mrem/year plus ALARA for their
current radiation protection regulations, this approach would be famiuliar to the reguiated community that
handles radioactive waste. It is unclear, however, how far below the dose constraint additional cleanup

would be considered practical, what dose/nisk goal would ulimately be achueved, and how ALARA would
be appiied to reach this goal.

2.2.4 Clean up to Technology-Based Levels

Cleanup regulations could base cleanup levels on the performance of the Best Demonstrated
Avaiable Technology (BDAT). Requirements could be expressed as radionuclide-specific concentrations
(i.e, numencal performance standards) or as specified technologies 1o be employed at site cleanups. In
the former case. the rule would allow the use of any technology, so long as it could be shown that the
chosen technology achieves cleanup levels specified by EPA and attainable by BDAT. In the later case,
the rule would specify a technology. or combination of technologies. 10 be used depending on the nature
of contamination at a site. In either case, however, EPA would write the regulations o ensure that sites
were cleaned up in a manner that protects human health and the environment.

One example of technology-based regulations is the RCRA land disposal restrictions (LDR)
program. which requires the treaument of as-generated hazardous wastes prior 1o land disposal. The LDR
framework rule’® conwins the following definitions:

» “Best’ means technoiogies that yield the most effective results from well-designed and well-
operated sysiems.

« “Demonstrated” means technologies currently in use on a full-scale, as opposed 10 a pilot- or
bench-scale, basis.

" Proposed Rulemaking to Establish Radiological Cnieria for Decommissioning: Issues for Discussion
al Workshops,” Nuclear Regulatory Commission, November 30. 1992.

A millirem, or mrem, is one one-thousandth of a rem (see giossary).

"°S1 FR 40572
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Availabje means available for lease or purchase. as opposed to a patented process that could
not be Lcensed cutside 2 firm

it should be noted that previous applications of iechnology-based standards. such as the Clean Air

Act requirements, frequenty require future re-evaluations of the residual nsks associated with he

standards -

2.3 Future Uses of Cleaned-up Sites

Contaminated sites subject to the radiation cleanup regulations may be found in indusinal parks.
commercial developments, agncultural areas, residenual setings, mixed-use zones, and other seiungs
Land uses. however, may change drastically over time. For example, with the end of the Cold War.
dozens of military bases nationwide are bewng convened (o nondefense uses, possibly including housing
and recreation. The prospect of such widespread base closings was unseen just a few years ago. The
considerabie uncenainty in forecasting uses of radioactive sites-—even those in heavily industnalized
areas—must be considered tn the seiecoon of a protective cleanup standard,

Given thus uncentainty, EPA recogruzes the imponance of tailoning cleanup levels 1o paricular land
uses and of involving the public—which likely will have a strong interest in establishing future uses—un
the process of determining appropnate cleanup levels site by site. Public involvement in radiauon site
cleanup decisions also will help focus the process on environmental justice concems.

The linkage of cleanup levels with land use is nothing new. When proposing RCRA Subpan $
soil cleanup levels, for example, EPA recogruzed that using exposure assumptions tailored to industnal
land uses might be appropnate when facilities were located in areas likely 1o remain industnal for the
foreseeable future. The Agency "Draft Contaminated Media Principles” also suggests that cleanup levels
should consider reasonably expected uses of environmental media, as well as the costs and technical
limitations associaled with their cleanup.'' The Superfund program also has developed guidance” on
idenufying future land uses at NPL sites and procedures’ for assessing human health risks associated
wilh altenate land-use scenanos, including residential and commercial/industrial land uses

Consistent with these EPA initiatives, NRC guidance for cleaning up sites contaminaied with
uraruum and thonum establishes different cleanup levels for different land uses. In particular, the guidance
defines five disposal and storage approaches, each with increasingly higher permissible concentrations of

“Draf Contaminaled Media Pnnciples,” Contaminated Media Cluster, EPA Office of Solid Waste
and Emergency Response, August 12, 1993

‘"Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Pant A,
Baseline Risk Assessment),” Intenm Final. EPA Office of Emergency and Remedial Response, EPA/540/1-
£5-002, December 1989, Also, “Human Health Evaluation Manua!, Supplemental Guidance: Standardized
Default Exposure Factors,” EPA Office of Solid Waste and Emergency Response, Toxics Iintegration
Branch. OSWER Directive 9285.6-03, March 25, 1991,

“Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Pan

B. Development of Risk-based Preliminary Reduction Goals),” Interim Final, EPA Office of Emergency
and Remedial Response, Publication 9285 7-01B, October 1991.

9



uranium and thonmum in soil and comespondingly sinngent land-use restncuons.’” A 1992 NRC
document. “Acuon Plan 10 Ensure Timely Cleanup of Site Decommissioning Managemen! Plan Sutes.
however, notes that only the first iwo approaches remain viabie; the remaining (hree are inonsistent with
decommissionung requirements '’

To heip maintain current land use pattems, rest=~nns on future site uses could be pan of EPA's
cleanup regulations. (Such restncuons would help ensure wnat cleanup levels appropnaie for current land
uses would not become inappropnate because the use of the land has changed.) EPA has cxplored the
use of insututional controls on land uses at RCRA and CERCLA sites undergoing cleanup. (Instituuonal
controls include fences to restnct access (0 contaminaied areas, deed restncuions or laws and ordinances
limitng site access or resource use, and lechniques such as providing altemative water supplies or
prohibi~ans against the use of onsite groundwaler for dnnking.'®) RCRA Subpan S, for example.
proposes the use of institutional or other Controls (0 prevent any significant exposure 10 hazardous wastes
at RCRA facilities that use “conditional” remedies. The rule also indicates that insututional controls may
play a role in final remedies.

The NCP discourages the use of passive insuruuonal controls, such as deed restnctions., in favor
of active measures, such as security patrols, unless acuve measures are found to be impractical. For
example. the final remedial acuon at the Maxey Flais Disposal Site lefi hazardous and radioactive
matenals on site, consequently, insututional controls are being used to restnct site use and (© ensure that
the site is monitored and maintained in perpetuity.’” Such "perpetual” active measures, however, may
face difficulties gaining acceptance by the public, which may view them as neither practical nor protective.

Considering Agency approaches in the programs just discussed, EPA may want to develop
radiation site cleanup regulauons for a range of future uses, from residential and recreational 1o agncultural
to commercial/industrial. For example, regulauons might allow some low level of residual radioacuvity
to remain after cleanup 5o long as institutional controls are employed to ensure that a site is not used for
an unsuitable purpose, such as a school. On the other hand, EPA also may have 10 consider that some
heavily contaminated sites, such as the Nevada Test Site or Hanford nuclea: site, may never be availabie
for public use under any circumstances. Less restncuve cleanup criteria may be appropriate  ‘uch sites
simply 1o ensure that contamination does not migrate off site or that workers are not exposed 10 .naccepla-
bly high levels of radioacuvity.

Cultural resource management may also play a role in future land-use decisions involving cleaned
up sites. Histonc sites and nauonal landmarks or sites sacred Native Amencans, for example, may
affect cleanup decisions and influence the acceptability of cenain regulatory approaches

“Disposal or On-site Storage of Thorium or Uranium from Past Operations,” Branch Technical
Position, 46 FR 52061, October 23, 1981.

"$7 FR 13389

%55 FR 30833.34

"Draft “Maxey Flats Disposal Site Remedial Action Fact Sheet.” EPA/OSWER, December 16, 1992.
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2.4  Additive Effects

In developing and implemenung cleanup regulalions, the addiive nNsks associaied with exposure
to multiple radionuchdes from mulopie sources via multiple pathways must be considered. Many healun-
bascd radiauon protecuon regulauons define acceptable concentranons or quanutics for individual
radionuclides and individual exposure pathways they then provide a ‘sum of the fracoons” procedure for
esumating the effects of simultaneous exposure 10 muluple radionuclides

An individual's 1o1al exposure and nisk is determined by adding exposures from disparaie sources
al a sie, such as contaminated sou and groundwaier Whale such an approach is routinely used. it ma)
result in levels of individual radionuchides that are below cument detecoon umits. In such cases,
compliance with cleanup regulations might be difficult to demonstrate.

Sources and pathways of exposure o lonzing radiation will not be Limited to those found at 2
contaminated site. EPA will have w decide how its cleanup regulations should handle the nsks ansing
from indoor exposures 1o radionuclides—including elevated radon levels caused by technoiogcally
enhanced sources of indoor or outdoor radium contamination. And depending on the scope of the cleanup
regulations, the add:tive nsks from exposure 1o naturally occurming radionuchides (i.e. NARM/NORM) and
other radionucldes (i.¢.. source, byproduct, and special nuclear matenal) may be an issue  For example,
if the cleanup regulatons do not include NARM/NORM, EPA would need 1o consider adding the nsks

associated with NARM/NORM exposures 10 the exposures to radionuclides included within the scope of
the regulauons

lonizing radiauon is not the only Carcinogenuc contaminant at many sies. A significant fraction
of radicactve sites also contain hazardous chemical wastes. Therefore, the nsk o the public from these
sites denves from exposure 10 ionizing radiation and exposure (0 hazardous chemicals. Although radiation
site cleanup regulations may be intended to protect against harmful exposures o loruzing radiauon,
cleanup activities at mixed-waste sites also might have 10 address the nsks posed by hazardous chemicals
EPA will examine such sitwations dunng development of the radiation site cleanup regulations. The
procedures used by other Agency programs should prove instructive. For example, CERCLA cleanup

guidance provides suggesuons for summing such nsks (o determine baseline nsk conditions at Superfund
"
sites 2

2.5 Target Individuals/Populations to be Protected

The EPA nsk assessment approach assesses exposure 10 a “reasonably’ exposed maximum
individual. EPA standards always include an individual nsk limit, but population nsk may dictate more
control than would individual nisk alone. Aldiough NRC also asscases exposure 10 a "reasonably” cxposed

maximum individual, public exposure i1s generally limited by individual nsk. population nsk may be used
in conjunction with individual limits "

"Risk Assessment Guidance for Superfund. Volume | — Human Health Evaluation Manuai (Pan

A. Baseline Risk Assessment),” Intenm Final, EPA Office of Emergéhicy and Remedial Response,
EPA/540/1-89-002, December 1989

"WRC-EPA Risk Harmonizauon, Phase 1. Risk Assessment, Bnefing Document. November 25, 1992
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Using a vanety of nsk levels descnbes the vanability in exposures, Lfestyies. and other faciors
that lead 10 a distnbuuon of nsk across a populatzon™ For meamungful interpretation of a nsk level, the
exposed population, or target population. must be defined clearly with respect 10 locauon relauve 10 e
sife. activity panems, and the presence of sensitive groups ™ In many cases, delermining the cut-off
herween exposed and nonexposed individuals can be techrucally challenging

-

36 Protection of the Environment in Addition to Human Health

Most research on the harmful effects of radiauion has focused on people. EFA, however, also 15
oncemed with the broader issue of potential harm 1o the environment The effects of ionizing radiation
on the environment as well as on people are a concem at many NPL sites.”* In developing its cleanup
regulations, therefore, EPA also must consider cleanup levels that provide ample protection for plants and
animals as well as for peopie

Naucnal and intermnational radialion protecoon advisory commitiees have concluded that levels
protecting human health should be sufficient 1o protect the environment as well. The National Academy
of Science, for example, states.

The principal potential i »f radioactive effluents on the biosphere is the induction
of deletenous health ef . [people! Comparable levels of impact undoubted!y exist
in other biota, but ther .~ J present evidence that there 1s any biological species whose

sensitvity 1s sufficienu; hugh 1o warrant a greater level of protection than that adequate
for (people]

Sumilarly, the Iniemnational Commission on Radiological Protection (ICRP) has staied as pan of 15
recommended objectives that

Although the principal objective of radiation protection 1s the achievement and
maintenance of appropriately safe conditions for acuvities involving human exposure, the
level of safety required for the protection of all human individuals is thought likely to be
adequate to protect other species, although not necessanily individual members of those
species. The Commussion therefore believes that if [people are) adequately protecied then
other living things are also likely to be sufficiendy protected *

*Habicht (1992)

“Risk Assessment Guidance for Superfund. Volume I—Human Health Evaluation Manual (Pant A,
Baseline Risk Assessment).” Inienim Final, EPA Office of Emergency and Remedial Response, EPA/540/1-
89-002, December 1989,

“\femorandum from John Thomas. DynCorp-Viar, t0 Jim Konz, EPA/Toxics Integration Branch,
March 26, 1993.

Y“The Effects on Population Exposure to Low Levels of lonizing Radiation,” Reporn of the Advisory
Committee on the Biological Effects of lonizing Radiation, National Research Council. Nauoral Academy
of Sciences, November 1972.

R ecommendations of the International Commission on Radiological Protection,” ICRP Publication
26, January 1977
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In a more recent study requested by DOE. the National Councd on Radianon Proiecuion and
Measurements (NCRP) reviewed the literature on how radiation affects aquatic organisms. Based on tus

review, and on estimates of radianon dose rates 10 aquatic biota calculated using a2 combination of acuatic
pathways for the total exposures of 100 mrem per year, NCRP conciuded:

[Our] esumaies indicate that the ICRP staiement "if man is adequately protecied then
eq Y P

other living things are also likely 10 be sufficiendy prolecied.” is reasonable, at least
within the genenc scenano considered here **

Based on these conclusions, there may be a technical basis for focusing on human health nsks in
the development and implementation of the radiauon site cleanup regulations

This is not necessarily the case, however, for nonradioactive chemicals. In the proposed RCRA

correcuve action rule, for example, EPA took a different posiuon for nonradioactive hazardous wastes by
staung that

There may be instances where adverse environmental effects may occur at or below levels
thai are protective of public health. Sensitive ecosystems (e.g., weuands) or threalened
or endangered species or habitats that may be affecied by releases of hazardous wasie or
consutuents should be considered in establishing media cleanup standards. The Agency
plans to develop guidance on evaluaung ecological impacts. Until more substanuve
guidance is developed, the Agency intends 1o determine on a case-by-case basis when
standards must be established at lower concentrations (e.g., at the lower end of the risk
range] 1o protect sensilive ecosysiems or environmental receptors .

!J
~3

Time Frame to be Considered

In calculating individual doses 1o verify compliance with regulations. the radiaton commuruty
traditionally has assumed that an individual is exposed to the source of radiation over his or her enure
lifetime (approximately 70 years, on average). The EPA Superfund program, however, recognizes that
individuals do not spend their entire lives Living at the same location. Accordingly, the Superfund nsk
assessment guidance’' recommends that, in lieu of site-specific information to the contrary, nsk assessors
assume that members of the general public are exposed for 350 days per year for 30 years when evalualing
future residential, agnicultural, and recreauonal land use scenarios for contaminated sites. For future
commercial/industrial scenanios, the guidance recommends that risk assessors assume a worker 1s exposed
for 250 days per year for 25 years. Should an approach that considers different exposure ume frames for
different 1ang usr scenarios be used in developing and implementing the radiation site cleanup regulations’

®Effects of lonizing Radiation on Aquatic Organisms,” Recommendations of the National Council
on Radiation Protection and Measurements, NCRP Report No. 109, August 30, 1991.

»55 FR 30827

Y*Human Health Evaluation Manual, Supplemental Guidance: St;ndtrdized Default Exposu:e

Factors.” EPA Office of Solid Waste and Emergency Response, Toxics Integration Branch, OSWER
Directive 9285.6-03, March 25 1991
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Another time frame-related issue 15 whether multipie-generation exposure 10 radiation should be
considered and. if so, how. When developing regulanons 10 protect enure populations, it may be
appropnate 10 consider exposures 10 multiple generauons—especially for sites contaminaied with long-
lived radionuclides. Given the residual levels of long-hved radionuclides and the growth of their decay
producis. the health of several successive generanons may be affected; and it may be appropnate 10 proiect

therm. Some radiation protection regulations (such »s the EPA proposed high-level waste regulations in
40 CFR Pan 191) are designed 10 protect human health and the environment for 10.000 years. Of course

28  Measurement and Modeling Techniques

The availability of measurement and modeling technigues 10 demonstraie compliance with cleanup
levels 15 an imporiant considerauon. As noted above, it 15 not clear that available measurement techniques
are sufficienty sensitive 1o demonstrate compliance with a 10 radiation nisk limi

Selecung appropnate models 10 determune the exient of cleanup required to achueve desired
cleanup levels also 1s imponant. Several models (¢.g.. PRESTO™ and RESRADY) are availabie for
direct use or adaptation to the requirements of radiauon cieanup regulations. Because different models
arc pased on different assumpuons regarding exposure levels and pathways of concem, their results can
van significanty  Developing procedures and cniena to help standardize dose and nsk estimales may
be necessary  Key guestions to be addressed include. How would uncenainties be handled? Should site

owners/operators have the freedom 1o choose and apply pathway models on their own, or should EPA
prescnbe models and procedures”

2.9  Technological Feasibility

The feasibility of any cleanup approach will depend on the availability of iechnologies that can
achieve the desired cleanup levels. In 1990, the EPA Office of Emergency and Remedial Responsc
(OERR) and the Office of Radiauon and Indoor Air (ORIA) jointly reviewed technologies that could be
used to remediate soil. water, and structures at 25 Superfund sites contaminated with radioactive
matenals ¥ They evaluated the reliability, effectiveness, and development status of the technologies.
Their review showed that a number of technologies show potenual for addressing radioactive
contamination and ment further study. The remediauon technologies include soil washing, chemical
extraction. physical screening. classification, gravity concentration, flotation. vitnfication, and
solidificavon. In addition, a joint ORIA - EPA Control Technology Center repon indicates that

L ow-Level and NARM Radioactive Wastes, Model Documentation, PRESTO-EPA-CPG.
Methodology and Users Manual,” EPA Office of Radianon Programs, EPA 520/1-87-026, December 1987.

"Gilben, TL. M.J. Musko. KF Eckerman, W R Hanson, W.E. Kennedy, Jr, B.A Napier, and J K.

Soldat. “A Manual for Implementing Residual Radioactive Maienal Guidelines,” January 1988 For US.
Deparument of Energy.

- Assessment of Technologies for the Remediation of Radioactively Contaminated Superfund Sites.”

EPA Office of Solid Waste and Emergency Response and Office of Radiation Programs, EPA/540/2-
90/001, January 1990.
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incineration of radicacuve and mixed wasie. used as a volume-reduction process. is a viable treatment
technology .

DOE and EPA conunue to test and evaluate the applicability of a number of technologies for
radioactive contaminauion problems. As EPA develops its radiauon site cleanup regulations, additic~al

data on: the performance and cost of technoiogies appropnate for addressing different types of radio. .ve
contaminauon problems will become availabie.

-

" Background Document on Radioactive and Mixed Waste Incineration: Volume 1 - Technology.”
EPA 520/1-91-010-1, May 1991.
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Chapter 3 "
Regulatory Approaches

EPA is considering four basic approaches for the cleanup regulauons.
{. Establistung a dose or nsk limit

Requinng the use of a "lookup table” of radionuclide- and medium-specific concentrations that
would specify cleanup standards applicable to all sites.

Requinng the use of a lookup wble and a pathway model 10 calculate cleanup leveis site by
site in response 1o site-specific conditions

4 Recommending specific technologies to be employed in radiation siic cleanups

From a site owner's point of view, the four approaches span a range from flexible to restrictive
Figure 1 shows the relative flexibility of each approach. A dose or nsk limit would be the least
prescriptive; it would define an overall health-based goal to be achieved, but would provide site owners
with complete flexibility in deciging how 10 meet that goal. Al the other end of the spectrum, the
regulations could specify the technologies that must be used in radiation site cleanup. This approach
would leave little room for flexibility in
cleanup work.

Loas! Most
Whatever approach the Agency | roecrpove ’”‘""”"\
finally chooses will be used 10 achieve [ ;

risk- or health-based cieanup levels de-

signed to protect the public and the envi- | Sma o oot OO (SRR ... B
ronment. The Agency also will provide b
opportunuty for the public 1o part.cipate in

the approach selection process because Figure 1 Spectrum of Regulatory Approaches

public acceptance of, and suppon for, the
selected approach is cnucal.

To provide a framework in which to begin considering the approaches, Table 2 presents six
preliminary evaluation cntena. Al thus early stage, ngorously evaluaung each approach against each
critenon is difficult; the approaches need to be refined. and more information needs 10 be gathered. Once
EPA has resolved such outstanding issues as the acceptable nisk level, the expected futurce uses of remedi-
ated sites. and the particular radionuclides and pathways 10 be considered. the Agency will continue 1ts
analysis and will consider additonal cniena as appropnaie ®  Unul then, tradeoffs between the

*The Agency plans to evaluate potentially favorabie approaches againsi critena in addition 10 those
listed in Table 2. Examples include exposures 1o remedianon workers and waste management implications
(1e.. the different types and quantities of wasies that may be generated under different ciean-up
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approaches can be evaluaied only in a general way 10 suppon preliminary dec:sions and the selections of
promising approaches that warrant further analysis

Table 2
Preliminary Criteria for Evalnati=~ Regulatory Approache:

-

| Criterion Description

Abuity to promuigale There may be imponant iradects between the approaches n lerms o the avauabity of
information and models neeced 10 develop echnically sound regulatons

|
'l Abtlity o impiement Once cleanup reguiations are promuigated. the government and reguiated community musi
; and entorce be abie 10 implemen! and entorce « efectvely Major ssues thal have a beanng on the
l adiity 1o implement and enforce a grven reguiatory Approach inciuoe technica 'easiniily
I (such &s the suitability of availadie echnoiogies Measuremen! IICHMHIQUes. and NSk Mode!s)
|
]
{

and rescurce GEMAands (Such as required personnel siilis ano the need for raining
guicance. and cutreach)

| Compatbiity with Compatbility with other environmental radiabon protecuon reguialions and programs s
| current environmental cesirable because EFA cleanup reguiatons would apply 1o NRC heensees DOE insiaia
| reguiatons uons and adatonal sies unoer he purview of other govemmaent agencies
p— | |
| Coss The pOIBNLAl BCONOMIC COSE: asSoGAled wilh 8ach reguiatory approacn will vary consider- |
;l ably depending on the levels of protecuon. Costs may be definec in terms ol human and i
i MONeLAry resources the tme reguied io Cied@n up siles o the ecnnical effon required 1o
achweve the cesired cieanup obectves |n general as cieanup leveis are reduced Cosis
Increase
Coverage of Exisnng reguiatory controis for NARMNORM-coniaminated wasie are nconssien: and non-
NARMNORM umiorm  Covening NARMNORMconaminaled waste w the cleanup reguiations. therefore
contaminamc waste may provide 8n opporuNity 10 slandandize radiation Protecton w ths aea
i| Coverage of mixed Mized waste ¢ of specal interes! because a large fraction of the radioactve wasie at siles
il waste 1ha!l reQuine CIEANUD 18 Mxed with nON-rackoactve hazandous waste The combines

raciabon and chemical threa! ass0caled with mixed waste s ais0 a special concern that
could be adoressed © e claanup reguiations

Table 3 compares each of the four approaches EPA is considering with the six evaluation cniena
presented in Table 2. The following sections discuss each approach in tum. They cover the major issucs
that would have to be resolved if an approach were selected and its major advantages and disadvantages.

Although not explicily addressed in this paper, EPA could choose 10 combine two Or more appreaches
{0 create additonal ones.

S

approaches) Insufficient information is currently availabie to evaluate the approaches against these other
critena.

18



Table 3
Comparison of Regulatory Approaches

;. i Criterion
| r '
l‘ i Compatibiffiy |
‘I Ability to | With Current | Coverage
- Ablity to | Implement | Envitonmental Covarsge | of Mixes
| Reguiatory Approsch Promuigate | and Enforce | Regulations e! NORM'  Wasie'
Most Mos! i No (i gose v'
& v Limi! M ", i | |
| Dose o Rk Lim Easy ost Ditficy Wi 9 W v Yes | vou i vk |
™ | |
|l Look-Up Table Ditficutt Easy Consistent Expensive Yes | NG |
| More More | ‘
\ in T | Moyt "t ‘ A i
| Louk Up Tapie & Pathways Mode Ditfieutt Dithoy l Consiste Sxdensee Yes | NS {
: .
) ! Leas Leas! il
‘ ,
| 1achnology Requirement Most Difticutt Easy Corsutiont Sxpansve Yes l‘ Yes ?:

*rves' means an approach coulo easiy accommoosate NORM con@aminants and/or non-radiactive chemicals if such contami=ars
are 1o De ncluded within 18 scope O! the ceanup reguiaucns *Ne' means tha! an approach couvid not easily accommodate suc”
cor@minants even i they ae covered by the reguiations

31 Dose or Risk Limit

EPA's cleanup regulations could take the form of a dose or risk Lmit. For example. the
regulations could require that land be cleaned up in a manner that ensures people will not receive a given
radiaton dose, expressed in millirems per year and that a given radiation dose would correspond 10 an
acceptable lifeume cancer incidence nsk. Or, since for regulatory purposes EPA assumes a simple linear
relationship between radiation dose and cancer nsk, the reguiations could express the allowable cxposure
level in terms of a lifeume cancer incidence nsk, such as 1 x 10°. The Agency could specify a singic
dose or risk limit or a range of limits, like the | x10* to 1 x 10* used in Superfund. Having specified
a dose or fisk limit, the regulauons would leave open-ended the exact nature and exient of clcanup
acuvilies—so long as compliance with the limit could be demonstraied.

Three major issues are associated with this approach. First, EPA would have 10 determinc the
appropnate dose or risk level. As discussed in section 2.1, there are several precedents for dose limis,
ranging from 4 mrem/year (2 x 10* cancer nsk) to 100 mrem/year (4 x 10” cancer nsk). The nsk levels
used in selecting remedies under CERCLA are lower, ranging from | x 10% 10 1 x 10% excess lifetime
cancer incidence risk.

Second. EPA would have 10 decide whether the dose or nisk limit would apply 10 individuals.
enure populations, or both. (Issues associated with these choices were discussed in section 2.5) Third
the Agency would have to consider whether 10 express the limit as a radiation dose or a cancer nsk
Rad:iation standards traditionally have been expressed as an acceptable dose rather than a nsk. most RCRA
and CERCLA standards for protecuion from exposure 10 hazardous substances, however, are expressec in
terms of acceptable nsk or nsk range.

A nisk limit offers two imponant advaniages over an acceplable lifnit on dose:



If dose-to-nsk conversion factors change, as they have in the past, 3 future revision (o the
standard would not b¢ necessary

A nsk limit could be applied to mixed-waste sites 10 imit the combined cancer nsk from
exposure 1o radiauon and to nonradioactive chemicals, since exposure 10 radiauon and to
chemical carcinogens is additive.”

An 1ssue unuque to a nsk-based approach is whether 10 consider nonfaial as well as fawal cancers
when determinung an acceptable risk level. The precedents regarding Uus issue arc vaned. lniermational
and NRC radiation protection guidance consider only fatal cancers; CERCLA considers both types.

A dose or nsk limit approach to regulation has a number of advantages.

+ The process of developing regulatons consising of only a dose or nsk limit would be
straightforward. EPA simply would have to determine an acceptable level or range of nsk
based on the available evidence. No pathway modeling or other detaled analyses would be

required 1o determine the level. (Such analysis, however, would still be necessary for purposes
of predicing regulatory impact.)

« Most current radiation standards are expressed in terms of radiauon dose, therefore, a dose
limit would be consisient with other radiation regulations. A risk limit would be consistent
with the approach taken under CERCLA and would be generally consisient with existing dose
standards since radiauon dose can be easily related 10 nsk.

A dose or risk limit could be applied 10 all types of radioactive contamination, including
nawrally occurnng or accelerator-produced radioactive matenal (NARM) and naturally
occurmnng radioactive matenal (NORM).

The primary disadvantages of this approach . .de:

+ There are potenual difficulties in implementing and enforcing regulauons that specify only a
dose or nsk limit. Esumating dose and risk at a specific site ofien requires substantial
technical understanding and resources. Also, dose or risk modeling requires making numerous

assumpuons, and the results may vary significantly under different assumptions. This potential
vanability may make enforcement difficult.

« Difficulties in implementation also may make demonstrations of compliance difficult.

+ Implementation costs for site owners may be highest under this approach. The process of
esumating doses and nisks, translating dose/risk limits into medium- and radionuclide-specific
concentrations, and selecting remedial aliernatives can be resource-iniensive and can require
substantial technical skills. In addition, the process would have 10 be performed for every site.

Y Addressing the combined risks of radionuclides and chemicals would delay promulgauon of the
cleanup regulations and would make the regulations more difficult and expensive 10 impiement. This is
because a combined-risk approach would be more complex technically and would require sigruficant input
from other EPA offices. An approach that anempis to address the combined cancer nsk posed by
radionuc'ides and nonradioactive chemicals at cleanup sites likely would require CERCLA authonty.
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3.2  Table of Radionuclide Concentrations

Tthus approach involves development of default exposure scenanos for a genenc radicacuve Site
and the use of an exposure pathw.:s model to "back calculale” medium-specific radionuciide

concentrations that correspond Lo an acceptable dose or nsk. Siie owners/operalors would delermine whal

radionuclides ars present at their sites, then look up the correspondeng required clcanup levels in a lablc

Depending on the types of sites and number of exposure scenanos and land-use assumpuions considerec,
EPA might have 1o generate several radionuclide concentrauon tables 10 match different sie situauons

There is considerable precedent for such an approach. In EPA regulations. 40 CFR Pan 192
establishes acceptable concentrabons of radium in sol at uraruum mill tadings sies, 40 CFR Pan 141
specifies maximum levels for contaminants, including rawonuclides, in dninking water; and 40 CFR Pan
302 lists quantities of radionuclides reponable under CERCLA, which are based on medium-specific
pathwa) modeling conducted by EPA. In its hazardous waste program, EPA has proposed contaminant-
specific concentrations in land, water, and air for corrective action at RCRA facilines.™ NRC radiation
protection regulauons in 10 CFR Pan 20 (Appendix B) also list radionuclide-specific reference levels for

air and water. Similarly, NRC Regulatory Guide 1 86" provides a lookup table of surface contamination
limits for classes of radionuclides

EPA selection of appropriate exposure scenarios and models to denive radionuclide concentrations
Is @ major issue associated with thus approach The scenarios and models would have 10 be reasonable,
yel protective of human health and the environment across the wide range of contaminated sites. (See
Appendix A for a discussion of the vanous site-specific conditions and expected exposure pathways.)

Because radionuclide concentration limits are used in other regulatory programs inside and outside
the Agency, EPA plans to examine the underlying assumptiors and methods used in such rules and
guidance to ensure appropnate consistency. For example, the Agency could develop radionuclide
concentrations for the cleanup regulations by using current concentration-io-dose conversion factors
developed for other programs. EPA could, for example. combine the dose conversion factors listed in

Federal Guidance Report No. 11% with appropriaie exposure assumptions, or it could consider adopting
NRC draft factors for converting radionuclide concentrations to dose.”'

Advantages of this approach include:

+ EPA could develop and use conservative exposure scenarios and default parameters 10 denve
radionuclide- and medium-specific concentrations that would be protective of human heath and
the environment in most, if not all, circumstances.

MCorrective Action for Solid Waste Management Units at Hazardous Waste Management Facilities,
Proposed Rule, $5 FR 30798, July 27, 1990.

“Termination of Operating Licenses for Nuclear Reactors,” June 1974

“| imiung Values of Radionuclide Intake and Air Concentration and Dose Conversion Factors for
inhalation. Submersion, and Ingesuon,” Federal Guidance Repon No. 11, Prepared for the EPA Office of
Radiation Programs by Oak Ridge Nauonal Laboratory, EPA-520/1-88-02, September 1988,

“Residual Radioactive Contamination from Decommissioning, Technical Basis for Translaung
Conamination Levels 1o Annual Dose,” Draft Repon for Comment, Prepared for NRC Office of Nuclear
Regulatory Research by Pacific Northwesi Laboratory, NUREG/CR-5512, PNL-7212, August 1992.
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e 1t would be easier 1o implement than wouid a dose or nsk limit. Radiauon sue cicanups
would have 10 anain concentrations ciearly specified in a table, regardiess of individual sile
charactensucs Environmental sampling would be necessary (0 demonstrate altainment of the
required concentrations, but pathway modeling and fumerous assumpuons at individual sies
would be unnecessary

o This approach would be consistent with many cumm‘radxauon protection standards

« EPA could use this approach to address 2ll categones of radioactive matenals and wastes a!

sites, including naturally occumng radionuclides and radionuclides controlled under the
Atomic Energy Act (AEA).

e Thus approach could be incorporated into the current CERCLA process without reducing 1t
flexibility.

Disadvantages of this approach inciude.

« The conservative hypothetical modeling required 1o develop concentration limits for a diverse
range of sites could result 1n limits that may be unnecessarily low for some sites (ie., the

hypothetical modeling exposure conditions used in the modeling might be very different from
the actual conditions at some sites)

« A table of radionuclide concentrations that would apply to0 all sites would be more difficult
for the Agency to develop than would a dose or nsk umit.

« A look-up table would not cover the combined cancer nsks of radionuclides and chemicals al
mixed-waste sites. To address thus combined nsk, a parallel table of chemical-specific
concentrations also would have v be adapted or developed.

3.3 Table of Radionuclide Concentrations Combined With a Pathway Model

This regulatory approach combines a table of genenc radionuclide- and medium-specific
concentrations as described above with a standardized pathway model Lo denve concentrauons site by siie.
Under thus approach, EPA would develop equations and initial exposure assumpuons and parameters that
site owners/operators could use to denve site-specific cleanup levels. The table and pathway mode! could
be used in a tiered fashion: either the standa:d gefault concentrauons in the table could be used or the
pathway model could be used to calculate site-specific concenirations.

Pathway models have been used in radiation protecton. The airbome emission limits for
radionuclides (40 CFR Pan 61), for exampie, allow the use of a table of release quantities and specify the
use of the COMPLY mode! in demonstrating compliance.  Several NRC regulations are implemenied
us:ng Regulatory Guides that recommend procedures and equations for calculating site-specific doses and

a-User's Guide for the COMPLY Code,” EPA Office of Radiation Programs, EPA/520/1-85-003,
October 1989



concentrations *’ Although EPA and NRC allow the use of “equivalent’ models, the specified models
almost aiways are used 10 avoid the costs of demonstraung equivalence

Perhaps the mos! relevant use of pathway modeling 1s 1n EPA nsk assessment guidance for
Superfund sies.* This guidance outlines procedures for calculaung "prelminany remediation goals for
radionuclides 1n all environmental media and for most conceivable exposure pathways

The pnmary advantages of a combined lookup table and pathway mode! include

» Radionuclide concentrations could be derived by using standardized equations with inputs that
reflect actual site conditions. Unlike the use of a lookup table alone, this approach would

avoid the possibility that concentranons would be unnecessaruy low or high given site-specific
conditions

« The pathway model wouid provide specific procedures for translaung radionuchide
concentrations into doses and risks. This would make implementation easier and would lead
10 less vanability, uncenainty, and inaccuracy than would specifying a dose or nsk imit alone

o The use of a pathway mode! would be consisient with the approaches laken in several other
radioactive waste and hazardous matenals programs.

* A lookup table and pathway mode! could address all categones of radioacuive matenals and

wastes at sites, including radionuclides controlied under the AEA and naturally occumng
radionuclides

The disadvantages of this approach include:

» 1t may be more difficult to develop than would a dose or risk limit or 2 tavle of radionuclide
concentrations alone. Besides determining an acceptabie dose or nsk hmit ang developing a
table of corresponding radionuclide concentrations, EPA would have 1o provide detailed
guidance on how to develop site-specific concentrations 10 be used in place of the table

concentrations. (This additional effont may be reduced, however, if EPA can use an exisung
mode! or guidance with little or no modification.)

» |t may be more difficult 10 implement than would a table of radionuclide concentrations alone,
depending on how much site-specific modeling is conducted. This approach may impose
higher burdens and costs than would a concentrauon table approach alone, which would
require only environmental sampling. This approach also might be more difficult 10 enforce

than would 2 concentration table alone because more effort and expertise would be required
1o review the pathways analysis.

“*For example, Regulatory Guide 1.109 establishes nrocedures for NRC licensees to use in calculating

annual doses to members of the public resulung from  sune releases of reactor effluents for the purpose
of evaluaung compliance with 10 CFR Pan 50.

-

“"Risk Assessment Guidance for Superfund. Volume | — Human Heaith Evaluation Manual (Pan

B, Development of Risk-based Preliminary Reduction Goals)," Interim Final, EPA Office of Emergency
and Remedial Response, Publication 9285.7-01B, Octlober 1991,
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A comparable model for estimaung the combined cancer nsks of exposure 10 radiaton and
nonradioactive chemicals would have 1 be found or developed should the Agency decide 12
consider addinve nsks under this approach

34 Technology-Based Approach

-

EPA could promulgate cleanup regulations that requre the use of best avauable control
technology. Thus approach would link the technology requirement 1o 2 nsk-based standard 10 ensure that
technologies are used in ways that ensure protccuon of human health and the environment. As indicaied
in Chapter 2. EPA has two basic ways 10 pursue 2 technology-based approach. The Agency could require:

» Use of specific technologies that have been shown 10 be effective in cleaning up certain types
of radipacuve conaminagon

« Sites to meet cleanup standards (which could be concentration limits) that are known 10 be
achievable based on the performance of certain technologies. (This would provide greater
flexibility in selecting technologies based on site-specific condigons.)

The EPA approach under the RCRA land disposal restrictions (LDR) program is a combination
of the two. The Agency prefers 1o set treatment levels (i.e., concentration limits) whenever possible,
because the effectiveness of a technology standard depends on how well the technologies are operated.
Wher EPA lacks sufficient data 1o se\ treatment levels for certain wastes, however, the Agency specifies
a technology as the treatment standard

Many other EPA programs also use lechnology-based approaches. Under Section 111 of the Clean
Air Act (CAA), for example, EPA establishes New Source Performance Standards (NSPS) that reflect the
emissions reductions possible through the use of the best achievable control technology. The 1echnology
must have been adequately “demonstrated.” or proven in use. and its costs and other impacts also must
be considered. The dninking water program also uses technology-based standards such as "best availadle
technology” or BAT. National Poliutant Discharge Elimination Sysiem (NPDES) permits require facilives
10 install end-of-pipe con‘rols to reduce pollutamt discharges 1o specific levels, which are based on the
performance of control technology rather than on health risk. DOE includes the BAT concept in addition

1o health-based dose Limits and ALARA process requirements in DOE 5400.5 and proposed in 10 CFR
834

Selecuon of a technology-based approach would require the Agency 10
« Develop crieria for assessing current technologies.

+ Evaluate the effectiveness of current technologies.

« Deiermine the best way to express the technology-based cleanup standard (either as a

requirement to use a specific iechnology or as a requirement 10 meel a concenuauon level
based on the known performance of cenain technologies).

“implementing the LDR: Q&A Document,” EPA Office of Solid Waste and Emergency Response,
October 1989, p. 1.2.
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e Sclect the standard

Perhaps most imponant, EPA would necd (0 determine whether current technologies sufficiently proiest
humman heaith and the environment. In determinung how besi 0 express the requirement. EPA would have
10 decide whether the Agency Of site owners/operators should determine which technologies arc 10 be
uscd The Agency also would have 1o decide how the regulations would accommodate future advances

in ‘cchnolog)
The pnman advantages of a technology-based approach include

« 11 would be easy to implement. demonstraie compliance with, and enforce because the required
cleanup methods would be spelied out clearly

e 11 could be developed to apply to all types of radionuchides, including NARM/NORM, and 10
nonradioactive chemicals

The pnmary disadvantages of such an approach inciude:

« [t might be the most difficult 10 promulgate of all the approaches discussed in thus paper
necause EPA imitiallv would need 10 undenake an enormous amount of analysis and study 10
determine an appropnate range cof technoiogies. given the wide vanation in types of
radioacuve contamination probiems.

+ It would require EPA 10 spend considerable effont keeping abreast of technoiogical advances
and keeping the regulations up 1o date

» It would not allow cleanup actions 10 be tailored 1o site-specific conditions, which are likely
o vary gready.
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Chapter 4 -
Summary and Next Steps

4.1 Summar)
This issues paper. including Appendines A «nd B. discussed the issues. alternative regulaton
approgches. and preliminary analyses reigvant 1ol Agendhy develupment ol radiation sie JAeanup

regulations AMONE the significant issues afe

e Which statule. Jf sombination ot s1atules chould be used as the Dasis tor EPA radiation site
cleanup regulations’

e What 1s an acceptable cicanup level and how should it be determined’
e What considerauon should be given 10 Tuture land use when specifying cleanup levels”
e How should additive risks be handied”

e Who should the regulations prute.t-—mdtudu‘l. whole pupulations Of poth? Populations
especially sensitive 10 radianion? The general public. remediation workers, or both?

o How should the regulations ensure protection of people and the environment”

e What time frame should be considered w;aen calculating individual doses”

e Are available measuring and modeling techmiques adequate 1o suppon the regulations’
e Are technologies available 10 achieve specified cleanup levels”

The paper also discussed four regulatory approaches currently under consideration by EPA
From the site OWner s point of View, these four approaches range from flexible 1o prescriptive They are.

o Establishing a dose or nisk himit.

e Regquiring the use of @ lookup table of radionuclide- and medium-specific concentrations and
pathway modeling 10 calculate cieanup levels based on individual site condiuons

e Reguiring the use of & “lookup table” that would specify cleanup jevels that apply W all
regulated sites ot

e Recommending specific rechnologres w be employed in radiation site cleanups
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Whichever approach EPA finally chooses will be used 10 achueve nsk- or health-based cleanup
levels designed 10 protect the public and the environmen:. As the Agency develops 15 radiabon sitc
cleanup regulations, it will provide opporuruty for the public 10 parucipate in the approach selecuon
process, since public acceptance and suppon will be cnocal 1o 115 successful implementation. The public
also will be given opporrunity 10 parucipate in the site-by-site decisionmaking process. Public
parucipanon also will help focus the process on environmental justice CONCerns

-

4.2  Next Steps

EPA s comminted to moving forward with the rulemaking as expedinously as possibie,
coordinanng with all interested parues, as follows

The public will have opporturuty 1o review and comment on supporung EPA documents

EPA also will coordinate with other federal agencies, state and local govemments, Native
American tnbes, environmental groups, and industry and trade associations

The Agency is establishing a subcomminee under the auspices of the National Advisors
Counci! for Environmental Policy and Technoiogy (NACEPT). Chanered under the Federal
Advisory Comminee Act, NACEPT provides environmental policy information and advice 10
the EPA Admunistrator and other Agency officials. To ensure balanced representation and a
wide range of viewpoints, the NACEPT subcommitiee will comprise representatives of vanous
governmental agencies, industry, and public interest groups.

EPA also is coordinaung its regulatory development activities with the NRC, DOE, and DoD.
These agencies face several of the same sieps dunng cleanup, and each siep represents many
technical challenges. All four agencies understand the advantages of a unified approach 1o
meeung these challenges that combines the best scientific and technical resources and
expenences of each agency. EPA inwends 10 coordinate this federal effort and 1o ensure that

all facets of the technical impiementation guidance are based on scientifically sound and
technologically feasible prninciples and methods.

EPA is cooperating with NRC effons 10 codify radiological criteria for decommissioning
NRC-licensed facilies. Under the terms of an MOU with the NRC, EPA will "endeavor 10
resolve 1ssues of concem 1o both agencies that relate 1o the regulanon of radionuclides in the
environment.” 1f EPA determines that the NRC regulatory program achieves a sufficient level
of protection of the public health and the environment, EPA will propose in the Federal
Reguster that NRC licensehoiders be exempted from EPA radiation site cleanup regulations.
EPA believes this dual-track approach provides the best means of ensuring consisiency
berween EPA cleanup regulations and NRC decommissioning standards.

In addion, EPA is preparing a Background Information Document (BID) to support the
development of its radiation site cleanup regulaions. Among the t1opics to be covered b; the BID are:

Radiation site characienstcs.
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s I _rrent regulatory cleanup programs and siralc nies, and 2 summan baseline anaivsis of
current cleanup practices

¢ Risk assessmen: and mulumedia pathway modeling analyses
-

¢ [Cvaluavon of curremt remediation techno.ogies and methodologies

Much of the informauon generated for the BID also will be used in the preparauon of a

Regulatory Impact Analysis (RIA), which will quantify the costs and benefits of the regulauons developed
by EPA

EPA inviles comments on Uus 1ssues paper from the general public and from other federal
agencies, state and loca! govemments, Amencan Indian Tnibes, environmental groups, and indusiry ang
irade associations. The Agency requests that comments be submitied by November 15, 1993. Comments
should be submitted, in duplicate, 1o the docket clerk at thus address:

U.S. Environmental Proteciion Agency
Mail Stop LE-131

Air Docket No. A-93.27

Room M-1500

First Floor Waterside Mall

401 M Street, S W

Washington, DC 20460

The docke: is open from 8.30 am. to noon and from 1:30 p.m. to 3:30 p.m., Monday through Friday,
excluding federal holidays A reasonable fee may be charged for copies of docke! matenals

Further information on other rulemaking acuviues and documents is availabie from EPA's
Superfund/RCRA Houine, 800 424-9346 from outside the Washingion, DC area and 703 412-9810 within
the Wastungion area The Cleanup R.<ulzation Electroruc Bulleun Board is another source of information
To access the bulleun board. call 800 700-STDS (800 700-7837) outside the Washingion area and 703
790-0825 locally
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Appendix A .
Background

Understanding current radiation protection programs is a complex task  Although pnmanly the
responsibility of the federal govemmeni. regulagons currently are wniien at many different levels of
government, each using ils own terms and implemenung its Own requirements. Several federal agencies
administer radiation protection programs. and many of these programs overiap, further complicating
matters.  Further. the technical issues involved make undersianding radiation protection programs even
more intncate

To help simplify things, this appendix briefly describes the:

 Different categories of radioactive materials and wastes that may be subject 10 EPA cleanup
regulations

« Type and number of sites contaminated with radioactive matenals may be subject 10 the
cleanup regulauons

« Current authonties and roles of government agencies for responding 10 these sites
+ Regulations and programs being implemented by the different agencies

Appendix B briefly compares and evaluates the four statutes available 1o EPA as authonty for its radiation
site cleanup regulations

A.1 Radioactive Materials and Wastes

For the purposes of thus paper, “radioactive” refers 10 any matenal that coniains, in whole or in
pan, elements that spontaneously undergo nuciear transformations. Such elements are called radionuclides
Radioactive materials, and the waste and contamination ofien associaied with their production and use.
generally are categorized by their ongin or coraposition. (They may, however, also be classified by their
level of radioactivity.) The pnncipal categonies of radioactve materials subject 10 regulauon are ~fined
Sv statute, although a number of different. interchangeable terms are ofien used in pracuce.

Radioactivity is a process in which the nucleus of an atom spontancously undergoes a nuclear
transformation, releasing one or more types of ionizing radiation. Radiation emitied by radioactive
substances can transfer sufficient localized energy o atoms 10 remove electrons from the elecinc field of
their nucleus (ionization). In living tissue this energy transfer can destroy cellular constituents and
produce electrically charged molecules (ic., free radicals). Extensive biological damage can lead 0
adverse health effects. The type of ionizing radiation emitied by a paniculd¥ radionuchde depends on the
exact narure of the nuclear transformation. and may include emission of alpha panicies, elecirons (beta
parucies or positrons), and neutrons; each of these ransformations may be accompanied by emission of
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photons (gamma radiaticn of X-rays) Each type of radiation differs in its physical charaltensucs and in
its ability to inflict damage 1o biclogical ussue. These characienstics and effects are summanzed below

e« Alpha parncies are doubly charged cations. composed of two protons and two ncutrons, whuch
are eject2d monoenergetically from the nucleus of an atom when the NEULrON-10-proton rauo
is 100 low, Because of their relauvely large mass and~charge, alpha panicles tend to iomze
nearby atoms quite readily, expending their encrgy in shornt disiances. Alpha parucles will
usuallv not penetraie an ordinary sheet of paper or the ouler layer of skin. Consequently,
alpna parucles represent a sigruficant hazard only when iaken 1nto the body, where their
energy is compietely absorbed by small volumes of ussues.

« Bea parucles are electrons ejected at hugh speeds from the nucleus of an unsiable atom when
a neutron sponianeously converts 10 a proton and an electron. Unlike alpha particles, bela
particles are not emfiged with discrele energies but are ejecied from the nucleus over a
continuous energy spectrura  Beta parucies are smaller than alpha panicles, camry & single
negative charge. and possess a lower specific ionization potenual. Unshicided beta sources
can constitute external hazards if the beta radiation is withun a few centimeters of exposed skin
surfaces and if the beta energy is greater than 70 keV. Beta sources snielded with cenain
metallic matenals may produce low energy x-ray radiauon which mz; also coninbuie (o the
external radiation exposure. Internally, beta parucles have a much greater range than alpha
parucies in tissue. However, because they Cause fewer ionizations per unit path length, beta
panicles deposit much less energy to small volumes of tissue and, consequently, inflict much
less damage than alpha panicies.

«  Gamma radiations are photons emitted from the nucleus of a radicacuve alom X-rays, which
are extra-nuclear in origin, arc idenucal in form to gamma rays. but have slighuy lower energy
ranges. There are three main ways in which x- and gamma rays interact with matier. the
photoeleciric effect, the Compton effect, and pair production. All three processes yield
elecirons which then ionize or excile other atoms of the substance. Because of their high
penetration ability, x- and gamma radiations arc of mos' concem as external hazards.

A.1.1 Radioactive Materials

The major calegones of radioactive materials used in different regulatory programs arc:

Source Material

Special Nuclear Material

Byproduct Material

Nawrally Occurring or Accelerator-Produced Radioactive Material (NARM)
Nawrally Occurring Radioactive Material (NORM)

Source. special nuclear, and byproduct material are given special status under the Atomic Energy Act
(AEA) because they are uniquely associaled with alomic energy production, consequenily, they are ofien
referred 10 as "AEA materials.” NARM is a catch-all term for radioactive materials not defined by the
AEA. and NORM is a subset of NARM  Although these classifications are commonly used, they are not
murually exclusive, and that can be a source of confusion. Some source maierials, for example. also are
naturally otcumng. Table A-1 defines the categories as they are used in pgulatory programs.
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Table A-1

Categories of Radioactive Material

Caregery of Radioactve

Source Mawera

A SRt

Definition

Jranum of thonum Of )y COMDINALL w90t
" any pnysical o chemical fomm or ores hal
conain (Dy werght) O 05 percent ot more o uran
ym thonum of any comDINaton of e two

| Exompies of Meieriais and Uses

Material . il

| Unretined ant refined ores trom wnion
thonum  uranium. ang other elements a'e
extracied and punfiec maenais or vy
Progucts (& ¢ GePNIRT Uranium, used of
pProduced in he Wanium ennchmen and
fuel labncaton process

f

Speca Nutlear Maleria

Plytonium. uranium 233 uranium ennched in the
U-233 or U-235 sctope, ang any other matenal
that the Nudiear Reguiatory Commission. pursu
ant 1o the provisions of section 51 of the Atomic
Energy Act. gelermines 10 be Specal nuciear
matena

Ennched uranium a! nuciear lue' laon
caton plants nuciear fuel al reactor
$1HeS NUCiea” weapons components arc
punfied radiation sources usec in re
search

Byproouct Material

Any radioactve matenal (excep! special nuciear
matenal) yi@ioed n Of Maoe radioactve by expo-
sure ncident 1o the process of produang or Wiliz
g special nuciear matenal and the laings of
wastles produced by the exTachion or CONCenta-
tion of uranium and thonum from ore processed
pamanly for s source matenal content including
discrew surface wasles resuiung rom yraruum
$0IULON EXACUON DIOCRSSes (UNORGround ore
bOcies Sepeled i Uranium Dy SoIBON extaction
operalions G0 NO! CONSBIUIE “Dyproduct” matenal
within this gehnitor |

A wide range of rRdionucions used fof
medical dagnoss ant therapy researcn
and commercial/industnial applicatons
(8 g . Censity gauges and well iogp "y
devices). also ncludes UreN UM ang
thonum mill Langs  which contain
ragonuchioes very simiar 1o many
NORM wasies bul exciuoes uranium
and thonum mine lings Speafic ex-
ampies NCluoe sTonuum-90 ceswm-
137, cobalt-60 nickel-83 ang uranium
ang thonum senes radionuchoes

|

1{

“ Naturally Occumnng or
coelerator Proguced

Raaicacuve Matena!

(NARM)

Any raciGactve maiend produced as & resull o!
nuCiear Tansiormatons i1 &n Acoeleralo’ and any
nuchde Tat & radoactive n 18 Naturdl physical
S (L NOL ANINTODOQENIC) EXCIUING SOUrCe
and specal nuoear mamna.

Numerous racionucioes proouced in
ACCHNTAIOT and used for meaical anc
other purposes. and NORM sources
Specific examples nclude coball£0
cobai-§7 manganese 54, sotum-22.
and radium 226

Naturaily Occumng
Rascactve Matenal
(RORM

A subse! of NARM [ & naturally ocournng rago-
AUCHONS BXTIUCING SOUTCE &Nd SDRCA NUCIear
maens)

Rachum Sources such as radium nee-
dies, gauQes and Gals ores and large-
volume wastes &l mming and mineral
processing sies coal and coal ash and
rackoactve wasies generaled aunng o1
and gas exporaton ana producton

Radionuclides also can be categonzed according 1o their principal type of radioactive emission

1 ¢ alpha beta, or gamma eminiers. This categonzation is significant with regand 1o radiation protection
and public health because the types of emissions represent different types of hazards (e.g., threals via
exiernal exposure and threats via intemal exposure, such as through inhalation and ingestion). Finally,

radionuclides are often categorized according 10 the pnincipal physical and chemical propenies thal
influence their mobility and behavior in the environment

A.1.2 Radioactive Wastes

-

Many differen: terms are used 1o refer 10 categones of radioactive waste. Table A-2 presents and
defines the terms used in vanous statutes and regulations. This method of grouping radioactive wasie 1S



sometimes confusing because many of the categones are based on wasle ONgiN, NO! ils Properues perunent

10 safe management and disposal. ln addiuon, many of the defininons arc ambiguous and overiapping

Table A-2

Statutory and Regulatory Categories of Radioactive Waste

Hedicective Weste

Migh-Level Waste
{HLW)

Definition

Catsgory of ’

Clstion

irRdiales reactor tuel hQuicd wasie resultng from the operaton of
the firs! cycie S0Iven! SXTACHON syslem, Or equiviient, and the
concentraled wastes from subSequen! SXTACLON Cycies Of QUi
alent in @ taciity reprocessing eradialed reactor fuel and solids
o which such iguid wasies have been convensd

SRR
Nuciear Wasie Poucy
Act
{10 CFR 60)

e

Low-Leve Waste

Radicacive wasie no! casshied as nigh-eve wasie, varsuranic

Low Level Ragoacuve

{LLW) waste spent fuel 0f Dyproduct MANAE SUch a8 Uranum and Waste Poicy At
thonum miil wengs 110 CFR 61}
Class A B C and LLW categorzed according © s radionuchde CoNCRNtrabon und 10 CFR 6
Gremter- T’ an- halidife In general Class A wastes have the lowes! concentra-
Class-C (GTCC) tons of parvcua mdonudides Class B and C wastes conan
Waswes radionucides i ngher concentratons GTCC wastes sxceed the
concentrason imis estabished tor Class C waste
Transurarc Waste Waste containng siements with &IOmIc e =B grester than 82 40 CFR 91

In general, radioactive wasies are
Commission (NRC) regulations governing
waste (HLW and TRU, respectively) are considered
require more stringent disposal practices. TRU wastes
are radiotoxic if inhaled or ingested. They also tend to have long half-lives; for example, the half-Lves
of the isotopes uranium-238 and uranium-235 are 447
Consequently, TRU wastes are defined as a unique category of

cons:deration.

Commercial LLW is subdivided into Class A, Class B, Class C, and Greater-
(GTCC) wastes based on the NRC regulations that govemn their disposal. As the concen

nated with source, byproduct, of Specal nuclesr Mawnal
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(TRU Waste) and hail-ives greater than 20 yearns, in conuentatons greater
tan 100 nCug of alpha-emiing Bo1opes
AEA Wastes Wastes contaning of CoONamInamd with source, Lyproduct, of Atomic Energy Act
special nuciea mutenal
NARMNORM Wasies conaning Of CONBMINEIBT with any racdiosctve matenal State authormy
Wastes produced B3 & reeull Of NUCKHAr TENSTONMADONS IN &N BACHeTRID",
and any nuciice that s radioactve i 3 natural physcal stawe
e not anthropogenk ), 8xciuding Souras and Specal nuciear
mawng
Maed Wasles Hazardous wast as defined by RCRA contaumng Or contam:- Federal Faciimes Com-

plance Act of 1982

L ]

grouped in categones defined by the Nuclear Regulatory
their management and disposal. High-level and (ransuranic
more hazardous than low-level wasies (LLW) and
contain cerain alpha-emitting radionuclides that

billion years and 704 million years, respectively.
radioactive waste requiring special

Than-Class-C
tranons of



radionuclides increase from Class A t0 CTCC, the wasies are considered more hazardous ang warran!
increasingly sinngent disposal methods

The US Depanment of Energy (DOE) manages its wasie differenuy from the NRC. Througn
DOE Order $820.2A, DOE waste management faciities conduct performance assessmenis o determing
wasie acceplance cmtena, instead of managing wastes according 19 NRC generally appl:cable classes
DOE waste acceptance criteria are based on the abu.., . @ facility 10 manage and disposc of the wasie
safely. thus ability, in tum. depends on site-specific design faclors, geological and hydrological condinons.
and other considerapons. Waste not meeung the acceptance cniena for a paruicular disposal site 1§
cone.7r7ed special case waste. Special case wasie must be wransferred 10 a waste managemeni site thal
has acceptance cntena maiching the wasie DOE 5220.2A recognizes GTCC waste and indicates that
LLW that has radionuclides in concentralions exceeding Class C limits must be handled as special case
waste. Disposal of CTCC wasie requires special authorization and must be justified by & Nauonal
Environmental Policy Act (NEPA) analysis.

“NARM/NORM waste” is waste contaminated with naturally occurring or accelerator-produced
radionuclides not defined under AEA. EPA 15 evaluating the need to divide NORM waste into two
groups: discrete NORM waste and diffuse NORM waste. Discrete NORM wastes contain radionuchdes
in relatively high concentrations (greater than 2,000 pCi/g). but in smail volumes (e.g.. radium needlies,
Diffuse NORM wastes contain relauvely low radionuclide concentrations (less than 2,000 Pci/g), but in
large volume (e g, radioactive wasie generated from oil and gas exploration and production) * EPA also
is considenng the question of 11(e)2) byproduct material, a class of waste compnsing uranium and
thonum processing residues that is similar 10 diffuse NORM waste in radionuclide concentrauons and

hazards

“Mixed waste" is any hazardous waste mixed with AEA waste. The Resource Conservation and
Recovery Act (RCRA) regulations define hazardous wasie as any solid waste listed in Subpan D of 40
CFR Pan 261, or that extubits any of the charactensucs of igrutability, reactiviry, cOrrosivity, or toxicity
as described in 40 CFR Pan 261 Subpant C. RCRA explicily excludes source, byproduct, and special
nuclear matenial (ie. AEA waste) from the definiion of "solid.” and therefore “hazardous,” waste, but
it does not explicitly exclude NARM/NORM. Mixed waste presents unique waste management challenges
because the r.dioacuve and the chemically hazardous components must be handled and disposed of safely
Under current regulations, the disposal of mixed wasie must satisfy both RCRA and AEA regulalon

requirements
A.123 Radioactive Sites

Although no one knows for cenain how many sites are contaminated with radioactive matenals.
EPA estunates the number requiring cleanup may be in the thousands. Part of the difficuity in idenufying
such sites is that the responsible government agencies lack a uniform, consistent defirution of "sie’
Even a single agency may have more than one definition. Some programs use "siie” 10 mean specific
areas of contamination at a facility, while other programs use "sile” 1o mean the enure facility Table A-3
presents some examples of definitions of "site,” "facility,” and "installation” that have been adopied by
different govemnment agencies 1o meet the various needs of specific programs or regulations. Reconciling
and consolidaung these definitions 1 denve a clear picture of the number and types of sites that may be

s ow-Level and NARM Radioactive Wastes, Draft Environmental Impact Statement for Proposed
Rules, Volume 1, Background Information Document.” EPA Office of Radiation Programs, EPA §20/1-87-

012-1, June 1988.

38




9¢

Table A-3
Example Definitions of Site, Facility, and Instailation

£

£PA |40 CFR Pant 300, Ap-
pandix A, Harard Ranking
Systam under CERCLA|

w-qnm-mammmmw_ stored dsposed or placed of has otherensa come to be located  Such areas
u\qmwmm«werwaw\na' MMM&&&“M&ONMMericmMu!
w.mndhcmdmwgmmnm«y AssessmentSae inspecton (PA/SH) and

Remedial ivestigason (F) i

EPA (40 CFR Part 260 under
ACRA|

On-stte * mhmu".ﬁeﬁmmmmﬂwuwmmuwanrwdww provided the
m“mmum--lm-mm,admsssb,uossmaomedmmm the nght of
mnummwMMaMdWthMMnWhmwmm

EPA [40 CFR Part 270 under
RCRA]

See mnwummmnmumsmmam inchuding adiacent and used n
mmumam' Off site ~ mmweuhch-svmmsle'amm

and Waste Management Pro-
_Deah Fve Year Plan, occurred lbuwﬂnmmm-mv raddoacive waste muxed waste o waste contammated substances have
FY 1993 1997} mmwwwmwa ey K

-u-s.u-mn_mwnmwen.amﬁmmbsmum-:ammw;n
acevives © Release sAe means “A location st which a hazardous, radwacive or mexed waste refease has ocourmed of ©§ SUSE cted 1o have

a3 ﬁWMMM“m-“MMsW,W,ﬂdamm'omawmmu A
nh&h““mm“hmmwum,wunmdumuw'a-aasuwm-mn-.-r
..M“-ﬁh“ mw-smmnmdmmhuamwaea the
Wmmumuammu-m-mmn;mmmmm-

* means (A) any buiking. m.mw”uwwlemmmamamo-wmt
*1Mﬂﬂ.m.um-q~nu-ﬁnamm*uuhnm»uw stored disposed ol or
M.c“mbhw;ﬂuquwwpwdnwmummsd' Facky also ~  means
‘mmm.ﬁmmmdmﬂhc.dm-u‘bmammammand-m.h f
h“uqﬂ.‘”ﬁmn&phqmﬂwﬂjmw,au-avmwnmwsma‘

~ M‘mw.-ﬂm,“m ﬁmmuw_mdbtmm,umnqm
Nharardous wase Ahﬂmwﬂd"dw‘ waqn,am‘iwammqoq_omamumssm
w.amdmr

. mndmmdothadnhmmﬂmammwmynmmtedmmmmdamcmm.um
Comenander MmmsnmwdmuFmaw Hazardous Waste Comphance Docket and the Arvual Fioport

o Congress * _ - Sy




cosered by the radiation sile cleanup regulatons will likely be a major effort associated wilh reguizion

‘hb“n! s
development. This paper uses sie broadly to refer 1o the land and facuines that might be subject 1o e
regulations

Radioacuve sites can be grouped into three main Caegones according 1o the agency Or agenc
wilh junsdiction over them The calegones are

-
e Licensees of the Nuclear Regulatory Commission and iis Agreement Statcs

¢ Depanment of Energy and Departmen: of Defense siies

o Other sites (generally under state or Superfund authonty) where naturally occumng O
accelerator-produced radioactive matenals have been used

The NRC and its Agreement Staies (staies 10 which NRC has delegated licensing authonty)
currently license about 22.000 faciliues for the production and handling of radicactive maienals’ (To
become an Agreement State. a slale must have adopted regulanons compatible with those of NRC.) About
one-third of the faciliues are NRC licensees. and the remainder are licensed by Agreement Stales uncer
Secuon 274 of the AEA.  Licensees include power plants, uruversiues, medical facibties, radioacuve
source manufacturers, and companues that use radioisotopes for industnal purposes. About 7§ percent of
ne 32.000 licensed facilities use either sealed radioactive sources or only small amounts of shon-lived
radioactive matenals. These facilities are urilikely 10 require cleanup because the radionuclides generally
remain encased and cause litle, if any, contaminauon or they rapidly decay 1o nonradioactive elements
A few lLicensees (¢ g., radioacuve source manufacturers, radiopharmaceutical makers, and radioacuve ore
processors) conduct operalons that could result in substanual radioacuve contaminauon in poruions of their
faciliies. In addition, about 250 faciliues associated with the nuclear fuel cycle” mamntain large

inventones of radioactive materials, and many of these facilities may require cleanup before their licenses
can be terminated

DOE currently 1s responsible for cleaning up more than 100 contaminated facilities” in 36 states
and lemtones. They include about 45 national laboraiones and nuclear weapons production and tesung
facililies where environmental resioration and wasie management activities are now taking place Many
are large sites with faciliues that have been used for multiple activities related 10 weapons research,
producuon, and tesung and that have many contaminated areas. Many DOE facilities also have exiensive
mixed-waste conaminauon. Several DOE faciliues have literally hundreds of arcas that are DEIng
invesugaied and cleaned un separately. For exampie, the DOE facility in Hanford. Washingion,
encompasses 570 square miles and 15 divided into about 1,100 individual waste siteZ containung radioactive
and/or hazardous materials. These sites range from 1 square foot 1o 1,800 acres and have been grouped
into 78 "operable units" based on their wasie charactenstics or other faclors.

“Nyciear Regulatory Commission Informanon Digest. 1993 Addution,” Office of the Comptroller,
NUREG 1350, Vol. 5. March 1993.

“These include nuclear power plants, nonpower (research and test) reactors, fuel fabncauon plaris,

uranium hexafluonde production plants, uranium mill faciliues, and independent spent fuel siorege
installauons. -

*Eom the “Mission, Vision, and Objectives” staiement (p 8) in the Environmenial Restoration and
Waste Management Plan. Fiscal Years 1994-1998 Volume 1, US. Deparument of Energy. January 1963,
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in addiuon, the DOE Formerly Utilized Sites Remedial Acuion program (FUSRAP) 1s responsibie

for cleaning up about 30 pnvately owned sites that were used during the 1940's and 1950’s by the former
Atomic Energy Commission and the Manhanan Engineering District for research. processing, and
producuon of uranium and thonum and for storage of resdues Most of the FUSRAP sites are
comaminated with uraruum or depleted uranium (source matenal), or 1 1{e)2) pyproduct matenal (uraruum
of thorium) processing taiings. The Surplus Faciliues Management Program (SFMP) oversees the
~viroamental restoration of adout 30 miscellaneous DOE sites {hal have been ucclared surplus 10
government needs. Also. approximately 25 inactive uranium mill tailings sites are being addressed under
the Uramum Mill Taiings Remedial Action Project (UMTRAP) established under the Urarnuurn Mil
Tailings Radiauon Control Act of 1978 (UMTRCA). EPA would expect its new radiation site cleanup
regulations 10 apply 10 all of these DOE sues—except for those being addressed under UMTRAP—since

the UMTRAP sites are being remediated under specific cleanup standards already promulgated by EPA
at 40 CFR Pan 192

The DoD Installation Restoragon Program (IRP) comprises more than 17.500 potennal hazardous
waste sites at 1.877 installations.® Only a few of these are known to have radioactive conaminauon.
Since these sites have not been fully charactenzed, however. the number cf radioactive sites cannot be
estimated reliably DoD sites vary widely in funcuon and size; they include hospitals and laboratones,
bombing and gunnery pracuce ranges, weapons manufacturing and storage facuiues. and reactors. DoD
sites may contain small enclosed radiauon sources. such as radium and tntium instruments; larger SOurces,

such as research reactors contaminated with fission products: and dispersed sources, such as laboratory
waste storage areas and lest ranges.

The third jurisdictional category includes sites that are not licensed by the NRC or Agreement
States but are under state or Superfund authority. This category includes about 1,000 parucle accelerator
sites, which generally contain small amounts of residual radioactivity afier snutdown. Other sites in this
category are contaminaied with long-lived naturally occumng radionuclides that range from small
packaged sources 10 large areas of mostly dispersed wastes from mining and ore processing, university
or commercial research, or oil and gas explorauon and production.

Almost any of the sites just discussed could be placed on the National Priorities List (NPL), the
EPA roster of high-prionty hazardous waste sites eligible for federally funded clean up under the

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). The two
exceplions are:

« Current NRC license holders (but not faciliies licensed by Agreement States), which are not
listed on the NPL as a matter of policy.”

« Sites being cieaned up by DOE under UMTRAP. (Releases of radioactivity from such sites
are exempied from the definition of "release” under CERCLA.)

As of June 1993, the NPL containes 75 siles contaminated with radioacuve matenal. They included DOE
facilities. Air Force bases, mill tailings sites, processing and disposal sites. commercial landfills, research
facilities. commercial manufactunng faciliues. and & former LLW disposal facility Varying greaty in
size. complexity, and environmental setling. each site poses unique cleanup challenges.

%Raca. Thomas E. "DoD Environmental Requirements and Prorities,” Federai Facilities
Environmental Journal, Autumn 1992.

Y148 FR 40661
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A.3 Authorities and Roles for Cleanup of Radioactive Sites

A vanety of laws authonzes the regulauon of radionuclides 10 protect human health and the

enmvironment. Table A3 lists the major relevant federal starutes

EPA, NRC. DOE. and DoD arc the federal agencies with pnmary regulatory authonty for the
cleanup of radioacuvely contaminated sites. Several other federal agencies, such as the Depanment of
Transportation (DOT), also have radioactive waste programs, but they generally are more narrow in scope
than those of EPA, NRC, DOE, and DoD. States also may have major roles in site cleanups. The main
funcuons and jurisdicuons of the federal agencies are discussed briefly below:

« EPA authonty 10 protect public health and the environment from the adverse affects of
exposure 10 1onizing radiation denves from several statutes, including the AEA; the Clean Air
Act (CAA). UMTRCA,; the Nuclear Waste Policy Act (NWPA); the Energy Policy Act of
1992 the Low-Level Radioactive Waste Policy Act of 1980, as amended in 1985, CERCLA.
and the Toxic Substances Control Act (TSCA). Major EPA responsibil:ties in thus area
include the development of federal guidance and standards, surveillance of radiation in the
environment, and cleanup of CERCLA sites. Agency authonity extends 10 all types of radio-
active matenal. Under the AEA, NRC and DOE prepare and enforce regulations that are
consistent with EPA regulations and generally applicable guidance.

« NRC licenses and regulates the possession and use of source, byproduct, and special nuclear
material, pnmarnily by the pnvate sector. The NRC does not license NARM, although NARM
may be subject to NRC regulation when it is associaled with matenal licensed by the NRC.
NRC licensing and regulatory requirements do not apply 1o most DOE operations or to cenain
DoD acuvities involving nuciear weapons and the use of nuciear reactors for military purposes.

DOE is responsible for conducting or overseeing radioactive malcrial operations ai its
contractor-opeiaied facilives. which compose the largest component of government facilities
Under 1tis AEA authonty and responsibility to protect the public from radioactive matenals
used a! its production and research-and-development facilities, DOE regulates source,
byproduct, special nuclear maienal, and NARM through its directive system. DOE aiso is
responsible for managing several inactive sites thal contain radioactive waste, such as sites
associated with the FUSRAP, SFMP, and UMTRAP, as discussed in Section A2 above.

« DoD. through its Departments of the Army, Navy, and Air Force, controls a large number of
sites in and outside of the continental United States. (DOT controls U.S. Coast Guard
installations ) Most DoD radioactive waste management activiues are regulated by NRC, EPA,
or both. Since 1983, the DoD Defense Environmental Restoration Program (DERP) has been
working 1o restore active and former defense sites.

« DOT has issued regulations that set packaging, labeling, record keeping, and reporung
requirements for the transport of radioactive material (49 CFR Pans 171 - 179). Other federal

agencies, such as the Depanment of the Interior, also may play a role in cenain radiation site
cleanups

Besides these federal agencics, 2 number of national and internauonal bodies provide

recommendations on protecting humans {rom exposure to ionizing radiation. They include the National
Council on Radiation Protection and Measurements (NCRP), the intemnational Commission on Radiolog: :al
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Table A-4
Statutory Authorities for Radiation Protection

z— e S
|

Legislation or Executive Oraer !
|

EXECUTIVE ORDER 10831, "Federsi Compliance With Poliution Control Stendsrds”: Executve Oroer 10831 charges e '
Agministator of the Envirsnmenial Protecton Agency 10 * advise the Presoent wilh 1espeC! 10 rAGIALION Maners cirecty of
indirectly attecung heaith nciuding guidance for all Federal agencies in the formuiation of radaton sancaras ang in e
establshmant ano execubon of Programs of cooperavon with States * EPA ssues its Feceral radiation guidance unger this
Order (Reorgamzavon Plan No 1 of 1970 wans‘erred 1o EPA responsibility for promulgatng generally applicable radiauo”
protecton stancards and the aovisory tunctons of the former Federa Radiavon Council ) ‘

ATOMIC ENERGY ACT, AS AMENDED (AEA): The AEA requires the management. processing. and ytlizauen o ragicucive
matenais in @ manner that protlects publc nealth and the environment It 1§ he principal bass tor EPA. NRC ang DOE
authontes

COMPREHENSIVE ENVIRONMENTAL RESPONSE. COMPENSATION, AND UABILTY ACT (CERCLA): CERCLA as “‘
amencec avihonzes EPA 10 act CONSISIEN! wWith the NELONA! ONTNGENCY plan 10 Provioe for remedal BCHON N FeSPONSe 10 i
re@ases of subsanual threats of releases of hazaroous substances INto T8 eNvIFKNMent Hazargous substances are oelined {
as any subsiance designales of is1ed under the Clean Air Act the Feceral water Polluson Conyol Act, the Toxic Substances i
Control Act and the Resource Conservaton and Racovery Act Because the CAA designaed racionuciises a5 @ hazaroous l
| ar polliant the provisions of CERCLA apply 1© radonuciices

TOXIC SUBSTANCES CONTROL ACT (TSCA): TSCA reguiams e manulaciure distNOUBON in commerce processing usé h
ang dsposal o chemical subsiances and mutures  Maternals oefined in e AEA are expressly exciuoea trom TSCA I
However naturally-occurnng and BCoeieraf produced radionuchoes are not k

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA). RORA provides lor ostaled reguiabon of hazargous wasie
trom generaton o final Bisposal Mazargous Waste generaions anc ransponers musi comply with EPA stangdargs Owners
and operators of reatment slorage. or dsposal faciines must obtawn RCRA permis Materals oefined in the AEA are
expressly excluoed from ™e definiton of SOl wasie anc, thus from reguiason under BRCRA  Nawrally-occurning ant |l
accelerator procuced raGOACTVE Matnals. however, ae not ‘

URANIUM WILL TAIUNGS RADIATION CONTROL ACTY (UMTRCA): UMTRCA mgu: ~ s@piizston ang control of
byproduct materials (phmanly mill @Engs) 8! hOBNSET COMMErca Jr&nium g thonum Processing sies NRC ang DOE
implement sandargs unoer this At

FEDERAL WATER POLLUTION CONTROL ACT (FWPCA): FWPCA protects the nabons s water quality chiefly through the
use of technology based efuent lenfs. the astional poliutant cscharge ehminabon Sysiem (NPDES) permitung sysiem
pretraatment requiIrements lor noustial GECharges and WGy based waler qually sandargs A 1976 U S Supreme Coun
opirvon hekd that sour mwAmnmmmmwmmumummdnﬁm

CLEAN AR ACT (CAA): CAA promcis and anhances the nadon 3 air Guality though NELONE! AMbENT &I QuAlTy stwidarcs

new SOUTCE DEMOMMANCE SANGEIE and other provisions  Radwnucides av a hazardous ai poliutant reguiated under
Secuon 112 of the Act

SAFE DRINKING WATER ACT (BDWA): As amenced in 1986 SDWA seeks 10 Drolect public wate! supply systems trougn
protechon of grouncwam’ MymmwswmubuMmmmmmmmmwM the
LW‘ reguiavors specly some nIoull SUDS ANces |

NUCLEAR WASTE POUCY ACT (NWPA): The NWPA 15 mwnded 1o provioe an oroerly scheme for the seecoon and
mwzovwnmmnmmuwmwcwm

LOW LEVEL RADIOACTIVE WASTE POLICY ACT, AS AMENDED (LLRWPA): LLRWEA sssgns Siates responsdiity 107
mwmuuwmmnmmmw

L e e e ———
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Protecuion (1CRP). and the Nauonal Academy of Sciences Nauonal Research Council (NAS/NRC). The
NCRP was chanered by Congress 10 collect. analyze. deveiop, and disseminale informauon and
recommendations aboul radiation protecuon and measurements. The ICRP's funcuon s basically the
same. byt on an inemational level. The NAS/NRC summanzes available sciennfic knovulcdgé and
recommendations on radiation protecuon through its Commitice on the Biological Effects of lonizing
Radiauons (BEIR) reponis. Although the NCRP, ICRP. and NAS/NRC have no regulatory authonty, their
recommendations ofien serve as the basis for many Jf the gencral (i.e., not source-specific) regulations
on radialion protection developed at the federal and state levels Several professional organizations, such

as the Health Paysics Society, also provide nonregulatory guidance and rccommendauons on radiauon
protection and measurement

Although they often overlap in scope and purpose, the standards, advisones, and guidance of these
vanous agencies and advisory groups are designed pnmanly 10 be consistent with each other
Neverneless, there are some important differences between agencies and programs. such as in the radiauon
doses that are permitted for members of the general public

A.4 Current Regulatory Controls

A.4.1 Federal Programs

Very few current siandards expressly gover the cleanup of radioacuvely contaminated sites and
structures. The principal exceptions are health and environmental protection standards for mill tailings
under UMTRCA  Table A-5 summanzes the relevant federal regulatory programs.

A.4.2 State Programs

Each state has its own authonts and regulations for managing cenain types of radioactive matenal
and waste. Twenty-nine states (known as Agreement States) have signed agreements with NRC in whuch
the Commission relinquishes to the state its authonty over source, byproduct, and small quanuties of
special nuclear matenial (defined in Secuon 274 of the AEA). Agreement and Nonagreement Staies can
regulate NARM, although not all do so

The Conference of Radiation Control Program Directors (CRCPD) has prepared Part N (fifth araf)
radiation regulations relating to NORM for states 1o consider. The regulations specify cniena for the
handling and disposition of NORM-contaminated oil and gas production equipment in terms of
concentration and surface contaminauon limits. Several state agencies also are developing NORM
policies, regulations and requirements. A few examples include:

« The New Jersey Department of Environmental Protection and Energy (NJDEPE) published a
drafi document (Jan. 20, 1993) on “Proposed Amendments to NJAC 7:28-11: Generation,
Storage and Disposal Requirements for Radioacuve Wasie Licensing of Nawrally-Occurnng
and Accelerator-Produced Radioactive Matenal” NJDEPE's proposed regulauons specify
limits and waste managemen! requirements for concentration and volumes of diffuse and
discrete NORM for four categories of waste generators. The regulations also set 3 residential
indoor air concentration limit for radon (1 pCi/l above natural background) associated with the
unrestricied release of properties contaminated with NORM sqjl concentrations of less than
s pCi/g and waste volumes of less than 100 cubic feel.
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Table A-S
Examples of Federal Regulatory Controls
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Table A-S (Continued)
Examples of Federal Regulatory Controls
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meenngs and are prepanng 4 document tided Nanonal Policies and Reguiations for Decommissioning
Nuclear Faciines, which 15 still in the early stages of preparation and is not yet avalabie. Funthermore
an lAEA advisory group is prepanng a document concernung the recycling of contaminated matenals titled
Exempuion from Reguiatory Control. Recommended Unconditional Exemp: Levels for Solid Radioactive
Materials

A5 EPA Coordination Activities

The current rulemaking effon i1s not waking place in a vacuum  As noted earlier, several federal
agencies are involved in the regulation of radionuchdes. Coordinauen of the EPA rulemaking eifort with
these other agencies 15 an impornant pan of the current effon.

EPA is working with the Interagency Steering Comminee on Radiation Site Cleanup Standards 10
ensurc that appropnate resources and pnonty are given (0 the development of the regulations. The
Director of the EPA Office of Radiauon and Indoor Air chairs the commitiee, which compnses senior
managers from DOE. DoD. NRC, and other EPA program Offices. An Interagency Workgroup is
examirung technical 1ssues related to developing and unplementing radiation site cleanup regulations.

The Agency will be working with the Conference of Radiauon Control Program Directors (CRCPD)
Communtee on Decontamination and Decommussiorung.  EPA is establishing a subcommuttee under the
Nauonal Advisory Council for Environmental Policy and Technology (NACEPT) 10 ensure scientific and
technical objecuvity and public openness. (NACEPT provides environmental policy information and
advice to the EPA Adminustrator and other Agency officials.) To ensure a balanced perspecuve, the
subcommittee will include representatives from government and the pnvate sector. EPA also has

organuzed an intemal workgroup drawn from vanous program offices 10 oversee development of the
radiauon site cleanup regulauons.

EPA also 15 coordinaung its rulemaking with the NRC, which i1s developing separate regulations
governung the decommissiorung of NRC-licensed facilities. A Memorandum of Understanding (MOU)
signed by EPA and NRC on March 16, 1992 discusses NRC authonty to develop such regulations and
defines how EPA and NRC will avoid overlapping regulations affecting NRC license holders. If EPA
determines that the NRC regulatory program achieves a sufficien: level of protection of the public health

and environment, EPA will propose in the Federal Register that NRC licensees be exempted from the
EPA radiauon site cicanup regulauons

EPA and NRC are shanng information received and developed in suppon of their respectve
rulemaking efforts. For example, EPA recenty parucipated in NRC Enhanced Panucipatory Rulemaking
Workshops. The Agency believes this paraliel approach will ensure that its cleanup regulations and NRC

decommissiorung standards will be consistent. fully protective of public health and the environment, and
1ssued as soon as possible.
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Appendix B ‘
Statutory Authorities

As noted in Appendix A, several federal statutes, alone or in combinauon, could scrve as the basis
for EPA’s development of radiauon siie cleanup regulations. Thus Appendix bnefly evaluates and
compares the four starutory authonpes that EPA could use 10 develop these regulations. They are:

« The Atomic Energy Act (AEA) and Reorganization Plan No. 3 of 1970

» The Comprehensive Environmenial Respense, Compensation, and Liability Act (CERCLA),
as amended by the Superfund Amendments and Reauthonzauon Act (SARA)

« The Resource Conservation and Recovery Act (RCRA), as amended by the Hazardous and
Solid Waste Amendments (HSWA)

« The Toxic Substances Contrel Act (TSCA)

Medium-specific statutes, such as the Clean Air Act (CAA) and the Safe Dninking Water Act
(SDWA), and contaminani-specific statutes, such as the Uranium Mill Tailings Radiation Control Act
(UMTRCA). are not being considered in detail because they either exclude most radionuclides or cannot
address all media or exposure pathways. Approaches that would combine these statutes to cover all
radionuclides, all media. and all exposure pathways might result in conflicung requiremenis (¢.g.,
regarding acceptabie levels of nisk) and a paichwork of regulatory controis and oversight. For example.
the CAA airborne emission standards for radionuclides apply 1o individual source caiegones (€.g.. NRC
licensees) and are based on a dose limit of 10 mrem per year” (a lifetime cancer risk of roughly 4 x 10
‘ The maximum contaminant levels for radionuclides in drinking water established under the SDWA,
‘ weer, are based on a dose limit of 4 mrem per year (a lifetime cancer nsk of roughly 2 x 10)
Regulatory approaches using the combined authority of the CAA and SDWA would have 1o reconcile
these nisk differences and, even then, would apply only to cenain types of sites

ZPA has developed several critena 1o guide its evaluation of the statulory approaches:

« Provides authority to develop radiation site cleanup regulations. Thus cnienon evaluales
the extent 10 which the statute authorizes EPA 10 develop radiation sie cleanup regulauons.

« Applies to the universe of sites contaminated with radionuclides. The universe includes
all federal and nonfederal sites, including Superfund sites, DOE and DoD federal facilites,
NRC and Agreement State licensees, and sites controlled under state authonty.

52A1] dose limits are effective dose equivalents (e.d.e.) to the whole body
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e Considers all radionuclides. "Al radionuchdes means source, byproduct. and special
nuclear matenals as defined by the AEA. as well as NARM/NORM regardless of their ongin
or iegal definition

+ Covers multiple media and multiple exposure pathways. Thus crniienon addresses whether
a starute permits the development of regulauons covenng all contaminated media and all
human and ecological exposui: pathways -

« DProvides EPA with implementation and enforcement authority. This cnienon addresses

whether a starute gives EPA, instead of other agencies, implementation and direct enforcement
authonty

Table B-) provides a broad companison of the four statutory authonties using the cniena outlined
ahove Each statute is described in greater detail below. The discussion of each statute highlights the
major 1ssues that are cnucal in weighing and companing the different authonties

Table B-1
Evaluation of Statutory Authorities

Evalustion Criterion

(1) Provices EPA with au Yes Clow author- Yes No RCRA
thonty 1o cevelop radiaben ity 10 et regula: not cover AEA does not cover
si1e cleanup reguiations vons for cenamn maenais AEA matenas
types of radicactve
matenal
(2) Appiwes 1o the universs No Sies contain- Yes However EPA No Covers only No  Appies
of sites contaminatec with ing NARM/NORM exciudes actve NRC | NARMNORM only 1o RCRA
rachcacuvity only may be ex- Icensees and snes TED taciives
cluoged UMTRAP sites as a
maner of polcy
(3) Conswers all No May excluoe Yes No Excluges No Exciudes
ANONUCIOS NARMWNORM AEA matenms AEA mawenals
(4) Covers multi-mechs and Yoz Yeou Yeos Yes
multpie exposure path-
ways
(5) Provioes EPA with im- No Responsibility | Yes Yot Yos
plementauon and enforee- likahy © D8 veswd
ment authorty with NRC and
M

B.1 Atomic Energy Act (AEA)

The AEA requires that radioactive matenals be managed, processed, and used in a manner that
protects public health and the environment. Traditionally, the AEA has been interpreted as applying only
10 the regulauon of source, special nuclear, and byproduct matenals and not to NARM/NORM.

Under the AEA and Reorganization Plan No. 3 of 1970, EPA is authorized 1o issue federal
guidance on radiation protection maners as deemed necessary by the Agency or as mandated by Congress.
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This guidance couid be issued as regulations, given EPA authontiy to promulgaie generally applicable
radiation protection standards under Reorgamizauon Plan No 3. (EPA promuigated 1is environmental
radialion protecuon standards for nuclear power operations at 40 CFR Pan 190, for example, under AEA
authorty). Specific advantages and disadvantages of using AEA authonty include the following:

Advantages

.

o The AEA cleariv gives EPA authonty to develop sile cleanup guidance and regulauons 10f
most types of radioacuve matenal

EPA's gencrally applicable standards would be impiemented and enforced by federal agencies

The regulations could appiy to all environmental media and exposure pathways

Regulations developed under AEA might be considered applicabie or relevant and appropnate
requirements (ARARs) at Superfund sites.*’

Disadvantages

+ Implementation and enforcement responsibilities would be vested in agencies other than EPA,
such as NRC and DOE.  The possibility exists that NRC and DOE might promulgaie
inconsisient regulations implemennng these requirements

« Clranup regulations promulgated under the AEA mght not apply 10 NARM/NORM-
contaminated waste and maierials. The Act has been used mainly to regulate source, special
nuclear, and byproduct matenals.

B.2 Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA)

CERCLA provides broad federal authonty 10 respond 10 reieases of hazardous substances. which
are defined under the law 1o include all radionuclides. CERCLA provides that "whenever . . . any
hazardous substance is released or there is a substantial threat of such release into the environment . . .
the President is authorized 1o act, consistent with the National Contingency Plan (NCP), to . . . provide
for remedial action relating to such hazardous substance.” Although EPA has never promulgated a cleanup
regulauon under CERCLA, the Agency could develop regulations 10 extend the NCP definiuon of
“protective of human health and the environment”—which is currently defined in terms of the remedial
nsk range (10 1o 10* lifetime excess nsk of cancer incidence)—by establishing clear and measurable
levels applicable to remedial actions ai radioactively contaminated sites.

The major advantages and disadvantages of using CERCLA authority for the radiation site cleanup
regulations are as follows:

“Specific cleanup regulanons have not been developed under CERCLA. Insiead, CERCLA remedial
actions are required 10 meet ARARs established under other statulory authonues.
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Advantages

Cleanup levels could be set for all radionuclides because all radionuclides. including
NARM/NORM, are considered hazardous substances under CERCLA

CERCLA app/ies to all environmental media and exposure pathways, so cleanup levels would
cover multiple media and multipie exposure pathways

CERCLA gives EPA comprehensive enforcement mechanisms for implementing cleanup
regulauons

The cleanup requirements would be binding on all CERCLA cleanups. inciuding those
conducted by other federal agencies

Disadvantages

As stated above, with the exception of rulemaking on adjustments 1o reponable quanuties,
EPA has never used CERCLA to develop regulauons, preferring instead 10 use standards
established under other statutory authonnes as ARARs for CERCLA remedial actons.

In accordance with the NRC deferral policy™, active NRC licensees generally are not cleaned
up under CERCLA. In addition, based on the stanute’s definition of "release,” CERCLA

cannot be used 10 respond to releases of source, byproduct, or special nuclear matenal at DOE
UMTRAP sites.

B.2  Toxic Substances Control Act (TSCA)

Toxic substances controlled under this Act are defined to exclude source, special nuciear, and
byproduct matenal as defined in the AEA (Section 3(2)(B) of TSCA). However, EPA might be abie 10
use TSCA Section 6(a) to set cleanup regulations for diffuse NORM. The Agency has considered using
that section to propose disposal requirements for discrete NORM waste, which currenuy is not covered
under any other law and which can pose a significant risk of injury 1o health and the environment if

handled or disposed of improperly. The advantages and disadvantages of basing radiation site cleanup
reguiations on TSCA include the following:

Advantages

TSCA requirements could be applied to federal facilities and 10 NRC licensees.

The cleanup levels would cover multiple environmental media and multiple :xposure
pathways.

Cleanup regulations developed under TSCA likely would be considered AR/ARs under
CERCLA.

TSCA gives EPA numerous enforcement mechanisms.
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Disadvantages

« TSCA does not cover source, byproduct, and special nuclear mateni

B.4 Resource Conservation and Recovery Act (RCRA)

RCRA explicily excludes the regulauon of source. special nuclear, or byproduct matenal as
defined by the AEA, but not NARM/NORM (RCRA Section 1004(27;). It also does not designate
“radicacuvity” as a charactenstic of hazardous waste Therefore. RCRA would need to be amended before

it could be used 1o develop cleanup regulauons for all radionuclides.

Currently, when wasies have hazardous and radioactive components (i.e., the wasies are known
as ‘mixed wasie”), RCRA applies 1o the nonradioacuve components and AEA applies 10 the radioactive
components. The two laws are not fundamentally inconsistent or incompatible, but when the applicaticn
of both regulatory regimes is inconsisient or incompatible, RCRA (Section 1006) defers 10 AEA.
Problems associated with the regulation of mixed waste, however, are more institutional than legal in
nature. The advantages and disadvantages of using RCRA as the basis for radiation siic cleanup

regulauons include:

Advantages

o Developing radiauon site cleanup regulauons under RCRA might heip ensure an effecuve.
coordinated approach 10 addressing mixed-wasie cleanups

+ Cleanup regulations developed under RCRA would cover multiple environmental media and
multiple exposure pathways

« Cleanup regul>ons developed under RCRA likely would be considered ARARs under
CERCLA

+ RCRA provides numerous enforcement mechanisms that EPA can use 10 ensurc compliance
with applicable requirements

Disadvantages

« Source, byproduct, and special nuclear matenals under the AEA are not subject 10 RCRA
regulations. In addition, radioactivity is not considered a defiing “charactensuc” of
hazardous waste. Therefore, RCRA regulations would need 10 be amended before they could

be applied 1o radionuclides.

« RCRA corrective action junsdiction is limited to facilities defined as "treatment, slorage or

disposal” (TSD) facilities under the Act
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Appendix C .
Text of Memorandum of Understanding—Guiding Principles of
EPA/NRC Cooperation and Decisionmaking™®

Introdiuciion

The Environmental Protection Agency (EPA) and the Nuclear Regulatory Commission (NRC), in
recogruuon of a mutual commtment to the effective and efficient protection of public health and safer;
and the environment, have developed this Memorandum of Understanding in order 10 establish a basic
framework within which EPA and NRC will endeavor to resolve 1ssues of concem 10 both agencies that
relate to the regulation of radionuclides in the environment

Goal

The goal of tus Memorandum of Understanding 1s to foster cooperation in fulfilling the
responsibibiies of each agency to ensure proiecton of the public health and safety and the environment
in accordance with existing agency responsibilines and authonties

Principles

EPA and WRC, in carrying out the respective responsibiliues of the (wo agencies in the regulation
of radionuclides, will stnve 10:

|. Base regulatory decisions on a determinauon that such actions will result in a2 substannal
reduction of sigruficant nisk 1o the public health and safety and the environment, and in (iaking such
decisions consider, 10 the exient permitied by law, the importance of the risk reductions to be achieved
when compared 1o other radiological risks already subject to exisung regulations, the overall economic
impact on NRC licensees of additional regulatory requirements 1o achieve such reductions, and pursue the
most efficient, cost-effecuve course in the regulation of those licensees.

2. Focus agency priorities on those sigruficant safety and environmental problems subject to the
authonty of both agencies that offer the greatest potential for substantial nisk reduction;

3. Avoid unnecessary duplicative or piecemeal regulatory requirements for NRC licensees,
consisient with the legal responsibilities of the two agencies, ind ensure that standards and regulations.
when 1ssued, can be effecuvely implemented; and

4 Effectively and responsibly carry out the provisions of Reorganization Plan No. 3 of 1970.
Under the Plan, EPA issues generally applicable environmental limits on radiation exposure or levels, or
concentrations of quantities of radioactive materials, in the environment outside the boundanes of locations

€7 FR %4127, November 16, 1992
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under the control of persons possessing Or using radioacuve matenals. and NRC implements these
standards by the use of is licensing and regulaiory authonty

Implementanon Guidance

A. Scope

For cenain facilities or matenals licensed or regulated by the NRC, EPA is raquired by statuie 0
develop environmental standards for radionuclides which are applicable direcuy to NRC- regulated
faciiues or matenals. For example, EPA is required to develop generally applicable environmental
standards for offsite releases from radioactive matenal in high-level waste reposilones under the Nuclear
Waste Policy Act. For other program acuvities, such standards are authorized but, depending sometimes
on the circumstances, are not legally required.  With exception of Section C, below, this Memorandum
of Understanding is intended to address issues associated with both types of standards. Section C apples
according o its terms where EPA standards are not legally mandated. This MOU does not apply 10
maters ansiag under RCRA or CERCLA

B. General

Each agency will keep the other generally informed of its reievant plans and schedules regarding
such activities, will respond 10 the other agency's requests for information to the exient reasonable and
pracuicable, and will stnve 10 recognize and ameliorate 10 the exter.: practicable anticipated problems with
regard 1o implementation and Consisiency with other program activities.

Each agency will deal with the other in a spint of cooperation to achieve the goals of this
Memorandum of Understanding. Agency management will endeavor, 10 the maximum passible extent,
to resolve informally and in a timely manner those differences identified as a result of the procedures
contained in this Memorandum of Understanding. If differences cannot be resolved. the respective General

Counsels of each agency will arrange for the marter to be presented by the necessary panies (0 the heads
of both agencies for resolution.

Each agency will keep the other fully informed of its priorities for the development of regulations
and will endeavor 1o develop a common understanding of the pronties and schedules for resolution, with
the highest prionities accorded 10 initatives which offer the greatest potential for significant nsk reducuon.

If both agencies agree, in accordance with these principles and guidance, that duplicatve
regulation in a parucular area is undesirable, but nevertheless is required by law, then the agencies will
cooperate in considening and, if appropriate, supporung legisiative changes.

C. Governing Criteria and Procedures

This Section applies 1o the issuance of regulations for reieases applicable 10 NRC regulated
facilities of activities for releases inte the environment of source, byproduct or special nuciear materials
under the Clean Air Act. It also applies to the issuance of such regulations under the Atomic Energy AcCt
and other provisions of law which may give nse © duplication of effort and overlapping regulation of
NRC regulated facilities or activities, but only 10 the extent issuance of such standards is authorized but
not legally mandated. Subjected o the above, EPA and NRC agree as follows:

] Criteria. EPA’s decisions not 1o impose emission standards for Razardous air pollutants under
the Clean Air Act for NRC licensed materials or facilities will, in accordance with 112(d)(9) of the Clean
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Alr Act. be based upon a Getermunauon that NRC's regulatory program provides an ample margin of
safety to protect the public health. Sumilarly, EPA’s decisions 10 impose or not impose other regulations
regarding NRC licensed matenals or facilities will be based upon a deiermination as to whether NRC '
regulatory program achueves a sufficient level of protection of the public health and environment  This
determinauon may be influenced by parucular nsk reduction or nisk prevention goals being pursued anc
tus Memorandum of Understanding docs not reflect agreement ©n such goals at this ume.  Ideally,
agreement on nsk reducuon or prevenuon goals «or radionuchdes will be reached pursuant o paragraph
D below but in a parucular case where EPA and NRC cannot agree on such goais, this Memorandum of
Undersuanding is without prejudice 10 EPA deciding 10 proceed with

regulation, without NRC concurrence, based upon an EPA inabiliy w find ithat NRC's program provides
a sufficient level of protecuon

EPA and NRC will joinuy seek 1o minimize unnecessary duplication of effort and overiapping
regulation of NRC-licensed maienals and faciliues.

. Procedures. In developing regulauons in accordance with its authonues, if EPA, after finding
that NRC's regulatory program fails 10 provide 2 sufficient level of protection of the pubiic health and
safety or the environment, idenufies an area where 1t believes that EPA reguiation applicable 10 NRC
licensees regarding radionuchides may be necessary, EPA will, before developing and proposing rules in
the Federal Register, informally and prompuy inform the NRC of the basis for its positon. If NRC
believes that such direct regulauon of its licensees by EPA is unnecessary. the two agencics will endeavor
10 resolve any issues, including consideranon of information from NRC regarding the level of protection
achieved by NRC regulatory programs and any necessary modification 1o NRC's regulatory program, so
that duplicauve regulation and implementauon are avoided. Decisions rendered pursuant 1o this paragraph
will fully consider the implementation of existing regulatory programs in assessing the level of protection
being achueved by regulated facilines. Final EPA conclusions on whether EPA will impose regulations
applicable 1o NRC-licensed matenals or faciliues, and fina]l NRC conclusions on whether NRC will
develop modifications io its program. will be accomplished in a public process based upon a full and
public record Any decision made pursuant 10 tus memorandum is subject 1o review and modification
based upon actual expenence with its implementation.

Similarly, if NRC indenakes the deveiopment of new regulations that would affect the level of
protection of public heaith and safety and the environment related 10 an area where EPA has authonty to
issue regulations applicable 1o NRC licensees, or if NRC undenakes any rulemaking or other regulatory
activity to fulfill its agreements made pursuant 10 this Memorandum of Understanding. NRC will promptly
and informally noufy and consult with EPA before developing and proposing rules in the Federal Register,
and before any final decision by the commission on the proposal.

Where either agency is developing new regulations for radionuclides in an arca not covered by
an exiung regulatory program, the agencies will, before proposing new regulations, consull concerning
what the proper division of responsibility should be.

D. Risk Assessment

In carrying out this Memorandum of Understanding, the agencies will actively explore ways 10

harmoruze nsk goals and will cooperate in developing a mutually agreeabie approach 10 nsk assessment
methodologies for radionuclides

-
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E. Other Provisions

1. Noldung in this Memorandum of Undersianding limits the authonty of either agency 10 exercise
independendy its authonues with regard to maters that are the subject of this Memorandum of
Undersianding

2 Nothing in this Me torandum  “nd:rs & challsbe de. .ed to establish any nght nor
provide a basis for any acuon, either legal or equitable. by any person or class of persons challenging a
government action or a failure to act.

3. This Memorandum of Understanding will remain in effect until terminated by the wnitten notice
of either pany submitied six months in advance of terminauon.

Ivan Selin
Chairman, US Nuclear Regulatory Commission

Wiliam K. Reilly
Administrator. U S. Environmental Protection Agency

This Memorandum of Understanding was signed by the Chairman of the Nuclear Regulatory
Commussion and the Administrator of the Environmental Protection Agency on March 16, 1992,
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Appendix D .
NRC’s Enhanced Participatory Rulemaking
on Radiological Criteria for Decommissioning

Augus: 1993

In November 1992, the Nuclear Regulatory Commission irutiated a rulemaking to establish
radiological cntena for decommussiorung through a process that provides enhanced oppornunites for public
parucipauon. The rulemaking began with a senes of public workshops involving individuals from diverse
perspectives in roundtable discussions on key aspects associated with the rulemaking. NRC held the
workshops from January through May 1993 in Chicago, San Francisco, Boston. Philadelphia, Dallas.
Adanta, and Washington, DC. The workshops provided a forum for participants 1o communicate and
explore their posiuons on the 1ssues pnor 1o the formulation of a proposed NRC saff posiuon on the rule.
in addition to the Environmental Protection Agency, active pamicipants in the worksiops included
representauves {rom State and local governments, Indian tnbes and tribal organizations, ingustry groups
(utilines, non-power reactors, fuel cycle facilines, and matenals facilities), ciuzen groups, environmental
and environmental justice organizauons, professional societies, and decommissioning contractors.

NRC focused the workshop discussions using a Rulemaking Issues Paper that identified key issues
associated with the development of radiological critena for decommissioning. NRC developed the Issues
Paper with input from EPA, States, Industry, and public interest groups in an anempt to ensure that the
paper presented the issues in an unbiased manner. The two primary issues identified in the Issues Paper
were: (1) what health and safety objectives should the criteria be based on, and (2) how should practicality
consideratons be considered in developing the critenia. NRC described four altemative approaches for
defirung the health and safety objecuves: nsk Limuts, nsk goals, best effort (technology based standards),
and return to background Secondary issues described in the paper included: individuals or populations
to be considered, potenual for reuse/recycle of matenals released, time frame for calculations, need for
pathway specific cntena, consideraton of radon, and consideration of previously buried radioactive wastes.

The workshops began with a general introduction to the subject of decommissioning and the issues
associated with the development of radiological critena for decommissioning to provide a context for the
workshops. The discussions quickly launched into a general exploration of whether NRC should develop
generally applicabie requirements. Following that discussion, most of the workshop focused on four cross-
curung issues that were used 10 elaboraie on the strengths and weaknesses of the four aliemative regulatory
approaches. The cross-cutting issues included protection of human health and the environment, waste
management implications, relations™ip (o existing regulatory framework, and technical capabilities and
implementauon considerations. The purpose of the workshops was not 10 seek consensus on the issues,
but rather 10 ensure complete ventilauon of the viewpoints of the vanous participants in each workshop.

The remainder of this article brieflly summarizes some of the diverse viewpoints expressed in the
workshops. NRC is actively considening these views in developing the draft radiological criteria. All of
the views are captured in transcripts prepared for the workshops and in wiitten comments .ulenitted o
NRC. In addiuon, the views have been catalogued in a comment data base and summary document. The
views described below were expressed by some, but by no means all participants. No significance should
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be drawn by the inclusion or exclusion of views herein. However, these views are
range of perspecuves discussed in each of the workshops

representative of the

One of the most unexpected views that surfaced in each of the workshops was the quesuionung of
the unrestricted use objectve that is currently incorporated in NRC's requirements. A diverse group ol
interests challenged the credibility and pracucality associated with requinng each nuclecar facility 10 be
sufficienty remediated to release it for unrestricted use at the ume its License is terminated. Other general
views expressed in the workshops included: (1) mearungful public involverent is needed in cach phase
of rulemaking and impiementation of the decommissionung criena. (2) the ultimate goai of decommussion-
ing should be the retum 10 radiological background (i.e., the radiological leve! that existed pnor to
construction and operation of a nuclear facility) at each site, and (3) it may be appropnaic 10 establish

different requirements for different types of licensed activities (¢ g., disunguish between medical {aciliues
and nuclear uuliges)

in terms of the four alternative regulatory approaches described in NRC's Issues Paper.
parucipants generally recogrized that nsk or dose Lmits are imponant to ensure compliance. However,
some parucipants believed that the nsk lavel that NRC would use to establish these limits would be 100
high, thus allowing 100 much nsk ©© humans and the environment. In contrast, panicipants believed that
goals may be more appropriaie in SOme situauons, but would be difficult 1o enforce. Parucipants generally
discounted the utility of technology-based or best effort standards because they could allow 100 much nsk
and create future liabilities for additional decommissioning in the future if technology improves. The
fourth allemative, retum 1o background, was favored by many participants as the ulumaie objective of
decommissioning. However, some parucipants stressed that it may be difficult 1o demonstrate compliance
with a background standard through measurements and may not be justifiable from a nsk or cosi
standpoint. Additional views included the need to provide flexibility in the standards 10 adjust for site-
specific variauons that could increase of decrease risk and cost. In additon. while industry and
professional society representatives generally supporied applying the concept of ALARA (that doses or
risk be kept as low as is reasonably achievable), citizen groups and environmental organizauons tended

10 distrust its application because of cost implicauons and insufficient opporturuties for priblic oversight
of the process.

Regarding human and environmental protecnon. participants generally agreed that the requirements
should protect exisung and future generations from risks associated with residual radioactivity. A number
of participants pointed out that removing radiological contamination from & nuclear facility to a waste
disposal facility may merely transfer the risks. Participants believed that the requirements should provide
equal protecuon for individuals, especially rural populations, peopie of color. and the environment.
Diverse opinions were offered on whether requirements established o protect human health are sufficienty
protective of the environment. SUong views were also expressed on the scientific basis for heaith risk
esimates associated with ionizing radiation. Some panticipants stressed reliance on national and
international organizations, such as the National Council on Radiation Protection and Measurements of
the International Commission on Radiological Protection. Others openly distrusied the recommendations
of these organizations and urged NRC 1o consider alierative risk estimates developed by scientists that
are not considered part of the mainline scientific movement.

Diverse participants suggested that all types of risk be considered in developing and applying the
requirements, such as occupauional nisk, public risk, and transportation nsk. The assessments should also
consider both radiological and non-radiological risks. Paricipants urged NRC to ensure that non-
radiological and radiological nsks are sufficiently mitigated or eliminated pnor 10 terminating a license.
In terms of appropriate magnitudes for the radiological criteria, the views varied widely, ranging from
using the new public dose limit in 10 CFR Pan 20 (100 mrem/yr) to dose values as low as 0.03 mr/yr or
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“0" (background level). Other opuons presented and discussed included use Of the exempuon leveis
recommended by the Iniernational Atomic Energy Agency (a fow mrem/yr;) and values consistent with the

nsk range EPA finds acceptable in selecung remedial goals for Superfund sites (10 to 10* lifetime nsk
of cancer)

Most parucipants recognuzed the close linkage between“decommissionung and wasie disposal
Some pa-tcipants argued for contairung ai.d stonng w Jsies from decommissioning onsie. where they were
generated. unul demonstrably safe disposal facilities can be developed of untl the waste decays away
Parucipants also opined that wastes formerly disposed at nuclear facliues should not be “grandfathered
in applying the new requirements, unless they pose no significant health or safety hazards Individual
parucipants urged NRC against allowing any decommissiorung activities without an approved
decommissioing plan. Some participants encouraged NRC 10 reconsider the ments of the ENTOMB
option, which was severely restricted 1in NRC's 1988 rulemaking 1o establish procegural and financial
requirements for decommissioning. In contrast, other parucipants noted that some exusting nuclear sites
would be unsausfactory for long-term storage of waste because the environmenial characienstcs of the

sites do not contnbute 10 long-term isolanon, such as locauons in floodplains or areas of shallow
groundwater

Other broad issues discussed included the need 10 ensure that future designs of nuclear faciliues
enable retumn to background levels and mirumize the generation of waste and contaminaied maienals
Diverse groups quesuoned how NRC will determine and require compatibility of Agreement Staie
programs. including the prerogative of the States 1o set more stringent standards. Some parucipants
stressed the need for NRC and EPA 10 consider potenual implications of the decommissionung critena on
sites that have been contaminated with naturally occumng radioactive matenal (NORM)

NRC is currenty considering the workshop comments, as well as written comments received on
the Rulemaking Issues Paper, in developing the draft radiological cntenia for decommissioning. NRC is
also developing a Genenic Environmental Impact Staiement (GEIS) as a decision-aiding document in the
development of the radiological cniena. Scoping meetings for the GEIS were held in Washington, DC.
San Francisco. Oklahoma City, and Cleveland at the end of July 1953. EPA is parucipaung in the

development of the GEIS as a cooperaung agency. A draft of the GEIS should be compieie by December
1993

NRC plans 1o circulate the drafi radiological critena for decommissioning (o the Agreement States,
workshop parucipants, and other interested parties in January 1994, in advance of forma! Commission
review of the draft proposed rule. The NRC staff will forward the draft proposed rule for Commission

consideraton in May 1994, allowing publication of the proposed rule for formal public comment in June
1994 On this schedule, the final rule shouid be compiete by May 1995,

NRC staff contacts regarding the rulemaking are Mr. Francis X. Cameron, Office of General
Counsel, telephone 301-504-1642, and Dr. Roben A. Meck, Office of Nuclear Regulatory Rescarch,
telephone 301-492-3737. Information relaied 1o the rulemaking is also available on an electronic bulletin
board which can be accessed by calling 800 880-6091. The NRC staff contact for the bulletin board is
Ms Chnsune Daily, telephone 301 492-3999.
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Apoendix F
Glossary

ACTIVITY - The mean number of nuclear transformauions OCCUrMNg in a given quanuty of radicacuve
matenial per unit ume. The Interational System (S1) unit of activity 1s the becquerel (E3) and the
conventional urut is the cune (C) | Bg = | nuclear transformation per second; 1 Ci=37x10°Bg

ALARA (Acronym for "As Low AS Is Reasonably Achuevable™) - A basic concept of radiauon proiecuion
that specifies thal exposure 10 10mzing radiation and releases of radioacuve materials should be reduced
as {ar below regulatory limits as 1§ reasonably achievable considenng economic, tecanological, and societal
factors. among others. ALARA 15 not 3 dose limit. but rather a process with the objective of imiuing dose
levels as far below applicable limits as reasonably achuevabie

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) - An organization that develops standards

for a wide vanety of practices, using a consensus process so that the standards are broadly agreed upon.

ANS] has developed a large number of standards that apply to the nuclear industry and 1o radionuchide
measurement.

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) - Standards.
requirements, cniena or imitations under any federal environmental law, or more sinngent siandards
under State environmental law or facility siting laws, that apply in selecting a remediation approach and

determining the level of cleanup required. The National Contingency Plan provides guidance on how 10
deermine ARARS

ATOMIC ENERGY ACT (AEA) as amended — 42 USC 2011-2296. Provides authonty for EPA 10
establish generally applicable environmental radiation standards and guidance, applicable 10 all radicacuve
matenals (including <2wrce, byproduct, and special nuclear matenal). EPA establishes standards and other
agencies are resronsible for actual implementation. It is also 3 basis of NRC's and DOE's authonuies

BACKGROUND RADIATION - lonizing radiation in the natural environment from cosmic sources and
naturally occurring radioactive elements in their unaltered forms. Background radiauon does not include
radiation from technologically enhanced levels of narurally occurring radionuclides of radiauon from
source, byproduct, or special nuclear materials regulated by the Nuclear Regulatory Commission.

BYPRODUCT MATERIAL - Two types of materials are defined: 1) any radioacuve matenai (except
special nuclear matenial) yielded in, or made radioactive by, exposure 10 the radiation generaied by
producing O using special nuclear material; and 2) the tailings Or wasies produced by extracuing or
concentrating uranium of thorium from ore processed primarily for those purposes, including surface
wastes resulting from uranium solugon eXIraction processes. (Underground ore bodies depieied by
solution extraction operations are not “byproduct material” under this definiuon.)

CLEAN AIR ACT (CAA) as amended — 42 USC 7401 - 7671 g. The CAA began 10 take its current

form in 1970 and 1971, with major amendments in 1977, It was substanuially revised. particularly with
respect 10 hazardous materials (including radionuclides), in 1990.
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HAZARD RANKING SYSTEM (HRS) - A sconng sysiem eveloped and used by EPA 10 assess Uhe
relative risk 1© human health and the environment posed by actual or potenual releases of hazardous
substances from sites and facilities. The HRS is the principal mechanism for placing sites On the Nauona
Priontes List (NPL). It was adopted by EPA as appendix A 1o the Nauonal Qil and Hazardous

stances Contingency Plan, 40 CFR Pan 300, on July 16. 1982 (47 FR 31180) and was revised

substanually (55 FR $1532, on December 14, 1990) 1o comply with Zatuiory requirements n the
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Appendix E

List of Acronyms
AEA Atomic Energy Act
ALARA  As Low As is Reasonably Achuevable
ANSI Amencan Nauonal Standards Institute
ARARS  Applicable or Relevant and Appropnate Requirements
BAT Best Available Technology
CAA Clean Air Act

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980
CRCPD  Conference of Radiauon Controi Program Directors
DERP DoD's Defense Environmental Restoration Program

DoD Depantment of Defense
DOE Deparument of Energy
DOT Depanment of Transporiauon

FEMA Federal Emergency Management Agency

FFCA Federal Facilines Compliance Act of 1992

FUSRAP Fommerly Utilized Sites Remedial Action Program

GTCC Greater Than Class C Waste

HLW High-Level Waste

HSWA Hazardous and Solid Waste Amendments (0 the Resource Conservation and Recovery Act

1AEA Intemational Atomic Energy Agency

ICRP International Commuission on Radiological Protection
IRP DoD's Installauon Restoration Program

LLW Low-Level Waste

MCL Maximum Contaminant Leve!

MOU Memorandum Of Understanding

NARM  Nawrally occumng and Accelerator-produced Radioactive Matenals
NCP Nauonal Conungency Plan

NCRP Nauonal Council on Radiation Protection and Measurements
NESHAPS Nauonal Emission Standards for Hazardous Air Pollutants
NORM  Natwrally Occurnng Radioactive Matenals

NPL Nauonal Pnorniues List

NRC Nuclear Regulatory Commission

NWPA  Nuclear Waste Policy Act of 1982

OERR Office of Emergency and Remedial Response (EPA)

OSWER  Office of Solid Waste and Emergency Response (EPA)

RAGS Risk Assessment Guidance for Superfund

RCRA Resource Conservation and Recovery Act

SARA Superfund Amendments and Reauthorization Act of 1986

SDWA  Safe Dnnking Water Act

SFMP Surplus Faciities Management Prgram

TSCA Toxic Substances Control Act -
TRU Transuranic(s)

UMTRAP Uranuum Mill Tailings Remedial Acuon Program

UMTRCA Uranuum Mill Tailings Radiation Control Act
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HAZARDOUS SUBSTANCE - Substances (usually thought of as chemicals or mixtures) that are declared
hazardous by vanous environmental statuies. Radicactive maienals are not always consigered hazardous
subsiances. For exampie. radionuclides are hazardous substances under the CAA. but other acts exclude
source. special nuclear, or byproduct matenal” from their defirutions. RCRA exempts radionuclides from

% Al
is defin

uuon of solid waste and, hence. does not consider radionuclides 1o be hazardous waste

1 "GH-LEVEL WASTE (HLW) - The highly radioacus . matcnal resuiung from the ,rocessing of spet
nuclear fuel, including Lquid waste produced directy in processing and any solid maienal denved from
such Liquid waste that contains fission products in sufficient concentrauons and other highly radicacuve

matenal that the [Nuclear Regulatory]! Commission, consistent with existing law, determines by rule
requires permanent isolation

INTERNAL EXPOSURE (INTERNAL EMITTER) - Radiation exposure from radionuclides distnibuted
within the body

INTERNATIONAL ATOMIC ENERGY AGENCY (IAEA) - Based in Vienna, Austna, IACA helps 10
assure that atomic energy programs in all countnies meet centain standards through a program of voluntary
compliance and inspecuon. IAEA also offers guidance on a wide vanety of radiological topics, including
wasie miugaton. mmimizauon, and prevention of radiation nsks 10 the environment.

INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION (ICRP) - An intemational
organization that develops guidance and standands for radiological measurement and protection of public
and occupational health. The ICRP is composed of a Chairman and never more than 12 other members.
The selection of the members is made by the ICRP from nominations submitied 10 it by the National
Delegatons to the Intemational Congress of Radiology and the ICRP staff iself. Members of the ICRP
are chosen on the basis of their recognized activity in the fields of medical radiology, radiation protecticn,

physics. biology, genetics, biochemistry, and biophysics. The Commission’s rules require that its members
be elected every four years.

IONIZING RADIATION - Alpha, beta, or neutron panicles. and gamma photons and x-rays (or both),

released dunng the radioactive decay of an unstable atom, that have sufficient energy 10 produce 1onization
directy in their passage through a substance.

ISOTOPES - Atoms of the same chemical element that have the same number of protons but different

numbers of neutrons in the nucleus. Isolopes of an element have the same atomic number but different
atomic weights

LOW-LEVEL WASTE (LLW) - Radioactive waste that is not classified as high-level vaste, transuranic
waste, spent nuclear fuel, or byproduct material as defined in the Atomic Energy Act of 1954,
Commercial LLW is subdivided into Class A, Class B, Class C, and Greater-Than-Class-C (GTCC) wastes
based on the NRC regulations that govem their disposal. As the concentratons of radionuclides increase
from Class A 10 GTCC, the wastes are considered more hazardous and warrant increasingly stringent
disposal methods. DOE Order S820.2A further specifies that test specimens of fissionable matenal
yrradiated for research and development only, and not for the production of power or plutonium, may be
classified as low-ievel waste, provided the concentration of transuranic elements, is less than 100 nCi/g.

MAXIMUM CONTAMINANT LEVEL (MCL) - An enforceable standard under the Safe Drinking Water

Act set as close 10 the maximum contaminant level goal as feasible considering cost. avaulability of
treaument technologies, and other practucal issues.
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MILLIREM (mREM) - A urut of dose equal 10 1 x 107 rem. This 15 the dose unil most commeonly used
in the radionuclide NESHAPs under the Clean Air Act

MIXED WASTE - Waste that contains both hazardous waste, as defined by RCRA. and source, special
nuciear, or by-product maienal as defined in the Atomic Energy Act of 1954 (Federal Faciliues
Compliance Act of 1992)

NATIONAL OIL AND HAZARDOUS SUBSTANCES CONTINGENCY PLAN (NCP) - The plan
pubiished under Secuon 311(c) of the Federal Water Pollution Control Act, or revised under Section
105(2) of the Comprenensive Environmental, Response, Compensation. and Liability Act. The NCP deals
with removal of o1l and hazardous substances from water bodies and land-based facilities.

NATIONAL COUNCIL ON RADIATION PROTECTION AND MEASUREMENTS (NCRP) - A US
nonprofit organizauion chanered by Congress in 1964 10, among other funcuons, collect, analyze, deveiop.
and disseminate information about radiation protecton and radiation measurements, quanutes, and uruts
The NCRP 15 made up of the members and the paruicipants who serve on the 54 Scientific Comminees
of the Council. The Scientific Comminiees, composed of expens having detailed knowledge and
competence in the particular area of the Commitiee's interest. draft proposed recommendations. These
recommendations are then submitted 1o the full membership of the Council for careful review and approval
nefore being published To facilitate and sumulate COOperation among Organizauons concerned with the
scientific and related aspects of radianon protection and measurement, the Council has created a category
of NCRP Collaboraung Organizatons. Nauonal or international organizations that are concemed with
scientific problems involving radiauon may be admited to collaborating status by the Council.

NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS {(NESHAPS) -
Emission standards promulgated under Section 112 of the Clean Air Act NESHAPs have been
promulgated for both chemical substances, such as benzzne, and for radionuclides emitted from eight
categories of sources: underground uranium mines (radon); DOE facilities (non-radon). NRC and non-
DOE federal facilities (al) radionuclides). elemental phosphorus plants (polonium-210); DOE facilities

(radon); phosphogypsum stacks (radon). disposal of uraruum mill tailings (radon); and operating mill
tatlings (radon).

“ATIONAL PRIORITIES LIST (NPL) - A nanonwide list of sites with threatened or known releases of
hazardous substances, ranked in order of prionity according to relative risk or danger 10 the public afier
considering several critena. The NPL is published under Section 105(8)B) of the Comprehensive
Environmental, Response, Compensation, and Liability Act.

NATURALLY OCCURRING AND ACCELERATOR-PRODUCED RADIOACTIVE MATERIALS
(NARM) - Any radioactive material produced as a result of nuclear transformations in an accelerator, and
any nuclide that is radioactive in its natural physical state (i.c., not anthropogenic), excluding source,
byproduct, and special nuclear material. A common use for accelerator-produced radionuclides is in the
manufacture of radiopharmaceuticals. Currently, NARM is not generally covered by any federal regulatory
program (other than FDA, DOT), but siates may issue their own regulations. CRCPD acts as a
coordinating group to see that states regulate these materials similarly. See “NORM" for a description of
naturally occurmng radioactive materials.

NATURALLY OCCURRING RADIOACTIVE MATERIALS (NORM) - A subsel of NARM (ie,
narurally occurring radionuclides excluding source, byproduct, and special nuclear material). NORM is
typically associated with mineral processing and extraction industries. Radionuclide concentrations 'n
NORM range from a few times background levels commonly found in coal ash 1o more than 100,000
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umes background leveis that ¢an be found in the scale deposits that budd up n 01l and gas producucn and
adhere to the pipes and processing equipment

WRC LICENSEE - The holder of an NRC or Agrecment State license

NUCLEAR WASTE POLICY ACT OF 1982 (NWPA) as amended »- 42 USC 10101-10270. The NWPA
established formal procedures for evalual.ng and sci. zung sites for geoiogic repositones for the disposal
of spent nuclear fuel, wastes from reprocessing that fuel, and TRU wastes with activitics and/or long
half-lives. As pan of the federal responsibdities under the NWPA, EPA is 10 promulgate gencrally
applicable standards for protecang the environment from offsite releases of radioactive maenals. NRC
is directed 10 issue a license 1o DOE 1o operate a repository that meets all relevant requirements.

RADIOACTIVE DECAY - The sponiancous transformation of a nuclide inio one or more different
nuclides accompanied by either the emission of energy and/or particles from the nucleus, nuclear caprure
or ejection of orbital elements, or fission. Unstable atoms decay into a more stable slale, eveniually
reachung a form that does not decay further or 1s very long-lived.

RADIONUCLIDE (NUCLIDE) - Any nawrally-occumng of antificially produced radicacuve element or
150t0pe.

REM (hustoncal ongin = Roentgen Equivalent in Man) — A common urt of radiation measurement that
accounts for the differences in biological effectiveness of different types of ionizing radiauon. The rem
is the product of the absorbed dose (the energy impaned to a unit mass of tissue) and a quality factor (2
coefficient that is specific 1o the type of radiation being measured and that approximates its relauve
biological harm) and thus provides 2 standard unit of measurement for radiation protecuion purposes. For
example, if 1 unit of beta or gamma radiation equals one rem, the same amount of energy of alpha

radiation (quality factor = 20) will equal 20 rems, reflecung the greater biological harm delivered by the
heavier alpha parucles.

REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RIFS) - Evaluauons conducled al waste sites
under CERCLA 1o determine the extent of contamination and possible ways 10 reduce that contamination.

REPORTABLE QUANTITY - The amount of a hazardous substance that, when released 1o the

environment, must be reporied 10 the appropriaie federal agency (usually the EPA for releases from

facilities. and the National Response Center for releases from offshore facilitues and ships) under Section
102 of CERCLA.

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) as amended — 42 USC 6901-69911.

Also known as the Solid Waste Disposal Act (SWDA). The major purposes of RCRA are 1o control
disposal of solid and hazardous wastes, and (0 encourage resource recovery.

RISK ASSESSMENT GUIDANCE FOR SUPERFUND (RAGS) - A set of manuals being developed by
the EPA Office of Solid Waste and Emergency Response (OSWER) for use dunng RUFS studics at

CERCLA sites. Volume | provides guidance for developing health nisk information, and Volume Il
provides guidance for environmental assessments.

ROENTGEN - A unit of measurement of x- or gamma radiation exposure. One roenigen will produce
one electrostatic unit of electncity in 1 cubic meter of dry ar a 0 @egrees Ccelsius and standard

atmospheric pressures. (Note that the roenigen is only defined for photons, i.¢. it is nol a measure of
alpha or beta radiation. |
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SAFE DRINKING WATER ACT (SDWA) as amended — 42 USC 300{-300;-g Onginally congemed
with surface waters and public water supply systems, later amendments have reflecied concems wilh
agwfers and groundwater Siandards for all radionuclhides in water have been promulgated

SOURCE MATERIAL - Thus definuuon includes two types of matenal: 1) uranium or thonum or am
combination of those elements in any physical or chemical form. or 2) ores that coniain, by weight. 005

percent of more of uranuum, thonum, OF any combinanon of those elements. Special nuclcar matenal 15
not included

SPECIAL NUCLEAR MATERIAL - This definition includes two types of matenial: 1) plutonium,
yranium-233. uranium ennched in the isotopes 233 or 238, and any other matenal that the NRC

determines 10 be special nuclear matenal, or 2) any matenal artficially ennched by any of the above
Source matenial is not included

SUPERFUND - (See CERCLA)

SURPLUS FACILITIES MANAGEMENT PROGRAM (SFMP) - A DOE program 10 clean up cenaun
sites that are still owned by DOE and are sull operauonal. but are no longer needed for DOE programs
These sites are not covered by UMTRCA, but have similar contamination probiems. so similar cleanup
¢niena may apply.

TOXIC SUBSTANCES CONTROL ACT (TSCA) as amended — 18 USC 2601-2671. TSCA is aimed
pnmaniy al preventng health and environmental hazards from chemicals distribuied in commerce. |t
covers any "element or uncembined radical.” but excludes "source material, special nuclear matenial, (and]
byproduct material” as defined in the AEA.

TRANSURANIC WASTE - Material contaminated with elements that have an atomic number greaier than
92, including neptunium, plutonium, amencium, and curium, and that are in COnNCentrations greaier than
1) nanocuries per gram, Or in such other concentralions as the Nuclear Regulatory Commuission ma;
prescribe to protect the public heaith and safety (Atomic Energy Act, 1954 Supplement, § 2014(ee)

UNRESTRICTED USE - Return of a site formerly contaminated with radioacuvity 10 a use for any
purpose by the public. This requires that contamination in buildings, equipment, surface water.
groundwater, and soil be reduced 10 2 level that is acceptable to protect public heaith and safety.

URANIUM MILL TAILINGS RADIATION CONTROL ACT (UMTRCA) of 1978 as amended — 42
USC 2014-2201, 7901-7942. This law requires EPA 10 set standards for controlling residual radioactive
matenal at uranium mills and tailings disposal sites 10 protect public health and the environment.

URANTUM MILL TAILINGS REMEDIAL ACTION PROGRAM (UMTRAP) - A DOE program 10 clean

up tailings sites under its jurisdicuon. The program reflects EPA siandards (40 CFR 192), DOE Orders.
and ALARA.
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