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The Natural Resources Defense Council (NRDC) is pleased to
( submit these comments on Working Draft #3 of the Environmental

c~

Two options are presented in section 191.03 and 191.14
pertaining to maximum exposures to individuals in the
vicinity of waste management, storage and disposal
facilities: a 2S millirems/year ede limit and a 10
millirems/year ede limit. Which is the more
appropriate choice and why?



NRDC does not agree with either the 25 millirem or 10

millirem option for 191.03 or 191.14. In the case of 191.03

u

close to the 1-in-1,000,000 lifetime risk objective that EPA

applies to pesticides in foods.'
In the case of 191.14, we believe that 4 millirem is a more

o
appropriate and equally achievable figure. This would bring the

standard in line with the SDWA standard. In its analyses of
individual risk, EPA assumes that drinking wa~er will pe the

exclusive exposure pathway. See "High-Level and Transuranic

Radioactive Wastes, Background Information Document for Final

Rule," (August, 1985) at 8-7. A 4 millirem exposure would entail

See, for example, Environmental Protection Agency, "Captan:
Intent to Cancel Registrations; Conclusion of Special Review,
Notice of Final Determination" Federal Register, February 24,
1989, pp. 8121-8122.
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In the draft preamble (p. 49) EPA attempts to justify the 10

millirem limit pointing to its consistency with 40 CFR 61, the
EPA standards for radioactive air pollutants. This is not an apt

comparison. These air pollution standards set limits on
radioactive emissions from current nuclear activities.

Individuals who bear the risks of the emissions from such

facilities are also likely to enjoy some of the benefits of the
regulated activities. In contrast, the future individuals who

will have to bear the risks of nuclear waste will almost
certainly not enjoy any direct benefits of the activities which

produced it. These individuals also have no voice in today's
decision. Under these circumstances, more restrictive exposure

limits are appropriate.
strict limits are also important to ensure the selection of

a robust geologic site, the development of substantial engineered

barriers and cannisters, and the use of a high-integrity waste

form. Lax standards do not aid in making choices with respect to

these key fea~~res of a repository.
We are troubled by EPA's failure to explicitly incorporate

the As-Low-As-Reasonably-Achievable (ALARA) concept in 191.03 and
191.14 as well as other applicable sections of Part 191. ALARA

is, and has always been, a fundamental tenet of radiation

protection that should figure prominently in the EPA standards.



A new assurance requirement is presented in section
191.13 that would require a qualitative evaluation of
expected releases from potential disposal systems over
a 100,OOO-year timeframe. Are such evaluations likely
to provide useful information in any future selectinq
[sic] of preferred disposal sites?

Two options are presented in Section 191.14 and 191.23
pertaininq to the lenqth of time over which the
individual and qround water protection requirements
would apply: a 1,OOO-year duration and a 10,oOO-year
duration. Which is the more appropriate time frame and
why?



25). Basic logic and sound health protection therefore dictate
adoption of a timeframe no shorter than 10,000 years.

in the new !egulations in the absence of compelling new

information contradicting the agency's current conclusions about

In Subpart C the Agency proposes to prevent degradation
of "underground sources of drinking water" beyond the
concentrations found in 40 CFR 141--the National
primary Drinking Water Regulations. The Agency is
aware, however, that there may be some types of ground
waters that warrant additional protection because they
are of unusually high value or are more susceptible to
contamination. ShOUld the Agency develop no-
degradation requirements for especially valuable ground
waters? If so, what types of ground waters warrant
this extra level of protection?

EPA should definitely develop no-degradation requirements



Two options are presented in Notes l(d) and (e) of
Appendix B pertaining to the transuranic waste unit; a
1,000,000 curies option and a 3,000,000 curies option.
Which is the more appropriate TRU waste unit and why?

(-~',
."' ~.-

The Agency is investigating the impacts of gaseous
radionuclide releases from radioactive waste disposal
systems and whether, in light of these releases,
changes to the standards are appropriate. To assist us
in this effort, we would appreciate any information
pertaining to gaseous release source terms, chemical
forms, rates, retardation factors, mitigation
techniques and any other relevant technical
information.
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Of course EPA must regulate all potential gaseous

radionuclide releases from disposal systems, including C-14. EPA

has already resolved the issue of whether gaseous radionuclides

should be controlled when it established 40 CFR 190, to regulate

similar releases from other parts of the uranium fuel cycle.
Some industry officials have argued that the proposed C-14

standard under Part 191 should be weakened. We believe, however,
that it should be tightened. Kr-85 (which is controlled under

Part 190) is similar to C-14 in that once it is released to the

environment it spreads globally and can result in a significant
number of health effects even though the individual risks may be

small. It obviously makes no sense to weaken or eliminate
controls on C-14 which produces even larger numbers of health
effects. This was the position NRDC took in our September 15,
1975 comments on Part 190 with respect to whether C-14 should be
regulated. Logically, the two radionuclides, Kr-85 and C-14,

should meet the same basic standard in terms of health effects

permitted by their release. There is no basis for establishing a

weaker standard for C-14 under Part 191 (waste disposal) than

what has already been implemented for Kr-85 under Part 190 (fuel

reprocessing).
40 CFR 190.10 (b) permits the release of only 50,000 ci Kr-

85/Gw-y, which translates into about 1700 Ci/1000 MTHM. In terms

of committed effective dose equivalent/curie, C-14 is about 1000

times more hazardous than Kr-85. Therefore, the release limit
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argues that EPA's release limit for C-14 is not consistent with

the levels of acceptable risk on which other standards are based.

the global population over many generations -- to individually
small doses. Even though the individual risk may be small, the

risks are also small. As the EPA staff fully recognizes, we
control these emissions to limit total health impacts not



II. OTHER CRITICAL ISSUES

In this section we comment on three critical issues not
adequately addressed above in our answers to the EPA Questions:
the stringency of standards; whether emplacement of wastes in a
repository constitutes underground injection; and how human

intrusion should be dealt with in the standards. EPA should

consider adding additional questions on these and other topics in

the draft preamble.

A. Stringency of Standards
In the wake of the First Circuit decision striking down the

standards, we were hopefUl that interested parties would take the

Court's decision to heart and support a strengthening of the
standards consistent with the law. Instead, we see a strong push
from many quarters to weaken the standards. The call seems to

have gone out that the standards must be adjusted to fit the
existing sites.

We feel strongly that this is the wrong approach and sends

the wrong signal to the pUblic. The result can only be to

further undermine public confidence in the high-level waste

program. A recent University of pennsylvania study of public

attitudes toward siting the Yucca Mountain repository found that

the imposition of strict standards is a critical element in
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\convincing residents of a potential host state that a repository

will be safe. 2

On a related note, increasingly one hears the EPA high-
level waste standards criticized for being so much more stringent

than EPA's hazardous waste landfill requirements. The high-

level waste standards apply for 10,000 years while the hazardous

on injection of solvent waste demonstrate, among other things,

that "fluid movement conditions are such that the injection

2 Kunreuther, H. et aI, "Public Attitudes Toward Siting a High-
Level Nuclear Waste Repository in Nevada," Risk Analysis, Vol.
10, No.4, 1990, p. 469.



B. Whether Emplacement of Wastes in a Repository
Constitutes Underground Injection.

wastes are emplaced by mechanical means and are not fluid at the
time of injection. EPA's only attempt at support for this is an

~ obscure reference to the legislative history of the SDWA for the
proposition that Congress focused on injection practices when
directing EPA to control underground injection and therefore

(somehow) mechanically-emplaced wastes that are not fluids at the

time of injection are not subject to Part C of the SDWA. The
most charitable thing that can be said about this argument is



liquids in at least one repository. Thus the draft Preamble (p.
5) acknowledges that at the WIPP facility in New Mexico, DOE will

the 1990 Final Supplemental Environmental Impact Statement on

WIPP DOE states that "[m]inor liquid residues remaining in well-

C')



SDWA, its legislative history, or EPA's regulations indicating

that mechanical emplacement of wastes falls outside of these

The First circuit, confronted by the overwhelming weight of
this legislative history and regulatory language, concluded that

a "narrow and constrained reading of Part C of the SDWA .•.would

do violence to the intent of Congress" and therefore that

c
adopted, would not fully satisfy the agency's legal obligations
or the pUblic's rights under the SDWA.

C. How Human Intrusion Should Be Considered In the
Standards
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evaluation, using the Table 1 release limits, would consider both

natural processes and events (e.g., faulting, groundwater flow)

and the effects of inadvertent human intrusion.

Essentially, DOE is suggesting that the Table 1 release

limits only apply to natural processes and events and that human

intrusion be dealt with in a different and more qualitative

fashion. DOE has not provided any specific ideas about how this

would be implemented.

We strongly object to DOE's approach. The release limits

in Table 1 were meant to correspond to a risk objective of no
more than 1000 fatal cancers over 10,000 years. Adopting DOE's
approach would mean that EPA has decided to allow extra fatal
cancers above what the agency deemed appropriate in 1985. And by

analyzing human intrusion in a qualitative fashion, EPA would

essentially be writing a standard with no limits on permissible

risk. This is particularly troubling because EPA's own generic

repository analyses in support of 40 CFR 191 indicated that human

intrusion will often be the most important cause of radionuclide
releases from repositories.

At least one of DOE's motivations is quite clear: the
consequences of human intrusion at WIPP appear to violate the

containment requirements. Apparently, DOE's preferred solution

is to weaken the standards. Instead, the Department should

incorporate a more robust barrier system and/or modify the

existing waste form. In fact, a DOE task force is apparently

investigating just such changes. If implemented, they could not

c
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only bring the facility into compliance with the containment
requirements but also make WIPP a safer repository which, in the

end, is what this exercise is supposed to be about.

Thus we believe that it is critical that human intrusion

remain an integral part of the analysis of compliance with the

containment requirements. In fact, we believe that the guidance
in Appendix C on the frequency and severity of human intrusion
should be codified in the containment requirements. To the

extent that the assumptions about borehole frequency and other

matters are not appropriate for a particular site, the
implementing agency should seek alternative provisions under

191.17.
The guidance on inadvertent human intrusion in Appendix C

suggests that intrusions that could result in major disruptions
to a repository would stem from "widespread societal loss of

knowledge regarding radioactive wastes ••." However, recent work
on inadvertent human intrusion suggests that even where societal

knowledge is not lost there may be massive off-site activities in

the vicinity of a repository (explosions, water withdrawals etc.)

that could inadvertently affect the integrity of waste
containment. These should be considered in any analysis of human

intrusion.

III. ADDITIONAL COMMENTS
Below we provide specific additional comments on the draft

regulations.



designated lands for a range of purposes including ecological

protection.3

191.02 Applicability
Section 191.02(2) limits the applicability of the SUbpart A

3 See Getches, "Managing Public Lands: The Authority of the
President to withdraw Lands," 22 Nat. Resources J. 279 (1982).
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disposal facility would apparently be exempt. We strongly object
to this provision. Spent fuel, high-level, and transuranic waste

storage facilities at the Savannah River Site, Idaho National
Engineering Laboratory, Rocky Flats, Hanford and other locations

could operate free from these critical standards. This creates a

double standard between NRC-licensed management and storage

facilities not associated with a disposal facility -- which

apparently are covered by the standards -- and similar DOE
facilities which would be exempt. EPA has advanced no technical
or legal rationale for this distinction. It is particularly
troubling in light of concerns about potential threats to human

health and the environment at a number of DOE storage facilities,
among them the infamous Hanford tanks. EPA must eliminate this

exemption or face a likely legal challenge.

191.11 Applicability

We are very concerned about the provision in this section

which exempts "disposal that occurred before August 15, 1985"
(the date the final standards were first issued). It is not at

all clear what existing wastes this provision would exempt given

varying definitions of disposal and varying intentions about the

fate of specific wastes both at the time they were deposited and

subsequently.



18
The provision is not only unclear but also unnecessary. To

the extent that application of the disposal standards to wastes

already deposited is inappropriate or problematic, then section

191.17 of the proposed standards allows the Administrator to

substitute alternative provisions. This is the appropriate

approach to existing wastes. The proposed provision would add
unnecessary confusion and may lead to litigation.

191.12 containment Requirements

NRDC does not support the proposed change in (b) which would

explicitly allow DOE as the "implementing agency" to self-
certify compliance. DOE self-regulation has produced massive

nuclear waste problems that will require tens of billions of
dollars to address. We believe that, at a minimum, EPA should
review and concur in any DOE determination of compliance. More

appropriately, EPA should make the compliance determination in

the first instance.

()

191.13 Assurance Requirements

We object to the exemption of NRC-licensed facilities from
the assurance requirements. We believe that EPA's authority
under the Atomic Energy Act and Reorganization Plan Number 3

gives the agency the latitude to set assurance requirements

applicable to NRC-licensed facilities.

We also object to the EPA decision under 191.13(d) to drop

the requirement for "maximum achievable technology." This is the
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closest measure EPA has proposed to the ALARA principle which, as

we state in our answer to EPA Question #1 supra, should be
incorporated into the proposed standard throughout.

Assurance requirements (e) and (f) are also entirely
unacceptable. They both appear to be triggered only when an

implementing agency is "comparing alternative sites for a

disposal system ••." Since DOE is not investigating "alternative

sites" to WIPP and Yucca Mountain, these critical assurance

requirements may not be triggered. This loophole must be
eliminated from both (e) and (f). In the case of assurance

requirement (e) (the 100,000 year analysis), the most appropriate
approach would be to add the provision to the containment
Requirements.

191.14 Individual Protection Requirements

See answers to EPA Questions #1 and #3 supra.

191.15 Demonstration of Capability to Comply
As explained in our comment on 191.12 supra, we do not

believe that DOE should self-certify compliance with these

standards.

191.16 Emplacement for Experimental Purposes

We do not believe that the standards should allow the

emplacement of any wastes for experimental purposes. We have yet

to see any convincing evidence that experimental data can be



"generated through in situ testing whose value outweighs the risks \,~.



standard that permits ten pUblic deaths per reactor lifetime
(approximately 0.33 deaths/Gw-y) is unnecessarily high.4

Under Note 2(b) NRDC supports option B as discussed in our

answer to EPA Question #5 supra.

site which cast serious doubt on the ability of the facility to

contain wastes adequately. As EPA has stated:

(P]erformance assessment can a~d should be
used throughout the entire process of siting,
developing, and operating disposal systems.
Performance assessment •••can be used to
periodically confirm that a system is
performing as expected. New information
should be continuously integrated and models
continuously updated to improve the

4 We assume the annual discharge of spent fuel from a 1 Gw
reactor is on the order of 33 MTHM, and the reactor lifetime is
30 years. Therefore a, a 1 Gw reactor would discharge 1000 MTHM
over its lifetime.



reliability of and confidence in the
performance assessments.5

conflict with the mandatory language of 191.15 ("The implementing
agency shall demonstrate that a disposal system is capable of
complying with all the requirements of this Part before any

5 EPA Comments Regarding the National Academy of Science Board on
Radioactive Waste Management Paper Entitled "Rethinking High-
Level Radioactive Waste Disposal" at 3.


