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Chairman ,

December 8, 2005 (2:49pm)
Board a}/ %m{y Cormnmissioness :
CLARK COUNTY GOVERNMENT CENTER ' ~ OFFICE OF SECRETARY
500 S GRAND CENTRAL PKY RULEMAKINGS AND

ADJUDICATIONS STAFF

POBOX 651601 _ )

LASVEGAS NV 89155-1601
(702)455-3500 FAX: (702) 383-6041

December 7, 2005

Secretary
U.S. Nuclear Regulatory Commission

“Washington, DC 20555-0001

Attention: Rulemakings and Adjudications Staff
Re: NRC's Federai Register Notice of September 8, 2005
- Federal Register/Vol. 70, No. 173/Proposed Rules, Page 53313-53320
“Implementation of a Dose Standard after 10,000 Years (10 CFR Part 63)”

To whom it may concern:

, In 'résp‘d‘ﬁﬁs'e to the NRC's propdsed rulemaking, Clark County submits its letter dated
- November 21, 2005 to the U.S. Environmental Protection Agency (EPA), and

incorporates the comments contained therein by reference. In addition, we submit and
incorporate by reference the comments prepared by Dr. Kenneth L. Mossman dated
November 1, 2005 in response to the EPA'’s draft standard. .

We must point out, in specific reference to the NRC S rulemakln'g process, that we
believe it is completely inappropriate for the NRC to begin a public comment on the rule
during the EPA’s public comment period on the draft regulation. Such action does not

instill stakeholder and public confidence that NRC is maintaining its commitment to

transparency, independence, and public involvement. The NRC's publishing of a rule on

‘a draft standard that did not have the beneflt of public input or debate lends credence

the argument that the new regulation is a foregone conclusion, using the “shrink to fit”
approach that has become the hallmark of the Yucca Mountain Project.

In light of our comments with respect to the draft EPA standar_d, we believe it is
appropriate that the NRC withdraw its current rulemaking until such time as the EPA
adopts a final “Public Health and Envnronmental Radiation Protectlon Standard” for

Yucca Mountain.

! emp l(dp, =SETY-0LT] | SECY-03.
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RORY REID
Chalmrnan ;

SBoarl of Cowngy Comnirtioness
CLARK COUNTY GOVERNMENT CENTER

5008 GRAND CENTRAL PKY ‘ .
POBGX 881

LASVEGASNY 851551601

mussssact PAX: (702)383-6041

November 21, 2005 _
o
EPA Docket Center (EPA/DC)
Air and Radiatlon Docke
U. 8. Environmental Protection Agency
EPA West Mail Code 6102T

1200 Pennsylvania Avenue, N.W.
Washington, DC 20460

Attention; Docket ID No. OAR-2005-0083

~ In response to EPA's Federal Register Notice of August 22, 2005 (Federal ReQisterNol.

70, No. 161/Monday August 22, 2005/ Proposed Rules), enclosed please find Clark
County, Nevada's formal,comments related to EPA’s “Public Health and Environmental
Radiation Protectlon Standards for Yucca Mountain, Nevada; Proposed Rule” (40 CFR

Part 187). l

“The Board of Commissioners Is most concemed with the health and safety of the

residents of, and visitors {o, our community. After reviewing EPA’s proposed rule and
associated reference materials, as documented in the Federal Register Notice, we find
that the propased two-tier standards fall short of providing adequate public health and
safety protection. While the first tier of the proposed standards retains the health
protection standard finalized in the 2001 rule for the first 10,000 years post closure, the
second tier standard of 3.5mSv for the period from 10,000 years post-closure up to one
million years Is inadequate to protect future generations of Clark County residents. We
agree with Dr. Kenneth Mossman in the attached comments that, “the long-term
standard is roughly twenty times higher than the short-term standard and it is unclear

what the rationale is for stich a large discrepancy.”

In addition, the proposed §tandam once again falls short of meeting the National
Academy of Science recommendation as required by the Energy Policy Act of 1893 and
the subsegquent U.S. Circuit Court of Appeals for the District of Columbla ruling on July 9,

2004. ;
z |

As there appears to be noiscientific, legal, or moral basis for the EPA's rule as currently
drafted, on behalf of the Board of County Commissioners, | urge the EPA to withdraw
the proposed nule and relssue a new draft standard that Is consistent with the National
Academy of Sclence’s recommendation by extending the .15mSv per year maximum

exposure-threshold-aleng-ith-the~84mSv-groundwater protection standard throughout
|
y
!
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the peripd of maximum lprojected releases for the proposed repository at Yucca
Mountain. .

i
cerely, ; ’Q .
m Cl'aairb——~LS
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The EPA dehc Health and Environment Standards
. ' for Yucca Mountain, NV
; | !
* Kenneth L. Mossman’
; Radiation Services Associates

' Scottsdale, Arizona
‘ November 1, 2005

Spent nuclear fuel and otheS' forms of high-level radioactive waste are produced mainly
as a result of commercial nuclear power generation and defense activities. High level
wastes (HLW) contain somk amount of long-lived radionuclides. HLW derived from the
use of uranium fuel in a nuclear reactor contains the fission products and transuranic
elements generated in the reactor core. Because HLW contains relatively high
concentrations of both highly radioactive and extremely long-lived radionuclides, special
disposal practices are needed.

To ensure that no mgmﬁcarﬁt environmental releases occur over tens of thousands of
years, HLW is isolated from the environment using a multiple barrier approach. Barriers
include glass and other msuluble matrices to immobilize waste, non-corrosive containers
such as stainless steel to store the waste, and repositories in decp underground
geologically stable rock strucmres to provide long-term environmental isolation.

Yucca Mountain NV is pro;':oscd as a national repository for spent nuclear fuel
(generated from nuclear power production) and other forms of HLW.2 Disposal of HLW
is the responsibility of the federal govemnment. The Nuclear Waste Policy Act of 1982
(12) formalizes the current federal program for HLW disposal. The Department of
Energy (DOE) is responsible for siting, building and operating a suitable underground
geologic repository. The Erjvironmental Protection Agency (EPA) is required to set
generally applicable envirohmental radiation protection standards. The Nuclear
Regu'latory Commission (USNRC) is charged with implementing EPA standards by
incorporating standards intg licensing requirements. DOE must demonstrate compliance
with these standards. :

¥

The Energy Policy Act of 1’992 (1) specifically directs the EPA to set standards for the
Yucca Mountain site. Under the Act, EPA is required to contract with the U.S. National
Academy of Sciences to provide recommendations to the EPA on reasonable standards
for protection of the public b,calth and safety (70). The USNRC will incorporate the EPA
final standards into its licensing regulations. The USNRC licensing regulations will be
used to determine whether OE has demonstrated compliance with EPA standards prior

' Contact information for author:78046 E. Kalil Drive Sconsdale, AZ 85260; email: kmossman@asu.edu

' .
? The Yuccz Mountain repos)to is currently not licensed and is not opemtional at this time. The Waste
Isolation Pilot Plant (WIPP) is the only fully operational geologic repository in the U.S. Located near
Carlsbad NM. WTPP is used for Jong-term disposal of defense related ransuranic waste, This waste comes

from the U.S. Department of Energy's defense-related-operations-at 27-DOE sites-across-the eounmry:
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to receiving the necessary licenses to store or dispose of radioactive material in Yucca
Mountain. t

EPA issued final environméntal and public health protection standards for Yucca
Mountain in 2001 based on.recommendations from the National Academy of Sciences
(2). The standards establish annunal dose limits to the public up 1o 10,000 years post
closure. The standard was ¢hallenged by various groups including the State of Nevada
and the Natural Resources Defense Council claiming that the 10,000 year time interval
was too short. The U.S. Court of Appeals found in favor of plaintiffs and vacated portions
of the standards that addrcst:d the period of time for which compliance must be
demonstrated. In response, EPA issued a revised two-tiered standard in 2005 (3).

The revised standard retain? the health protection standard finalized in the 2001 rule that
is applicable for the first 10,000 years post closure and added a second standard
applicable for the period extending from 10,000 years to 1 million years post closure.

The first part of the standarcEI, applicable out to 10,000 years post closure, requires that
individuals not be exposed to doses greater than 0.15 mSv per year.? The second part of
the standard extends from 10,000 years to 1 million years and limits exposure to
individuals near the repository to doses not to exceed 3.5 mSv per annum (3).

The near-term standard limicts an individual's annual radiation exposure from all pathways
(ingestion, inhalation, physical contact, etc.). An individual exposed 1o the annual limit
for a lifetime (0.15 mSv per year for 70 years) would have a lifetime risk of developing a
fatal cancer of about 5 in ld,OOO. This risk estimate assumes & lifetime fatal cancer risk
factor of 0.005% per mSv (8). This is a tiny fraction of the nawral lifetime cancer
mortality risk of about 2,00? in 10,000. The radiogenic risk is well within statistical
variations in cancer montality in the U.S. Accordingly the public health detriment would
be almost impossible to measure reliably, The standard is consistent with a lifetime risk
of the order of 1 in 10,000 that is the basis for setting standards for other carcinogens that
EPA regulates. f

Beyond 10,000 years, the stgnda:d is relaxed substantially to 3.5 mSv per year forup 1o 1
million years. During that time period, people living near Yucca Mountain for & lifetime
during the | million-year tixge frame will not receive total radiation any higher than
natural background radiation levels that the public is currently exposed to in other areas
of the country. The long-terin standard is roughly twenty times higher than the short-term
standard and it is unclear what the rationale is for such a large discrepancy.

?
Both standards are associated with risks that are too small 10 measure reliably. A
substantial margin of safety is incorporated in these limits for the protection of the public
health. Cancer risks are detectable at doses exceeding about 100 mSv based on over 50
years of studying human populations exposed 1o a wide range of doses (7, 1). This

)

? In this document ionizing radiation is expressed in units of millisievert (nSv). One mSv is equal o
171000 of a sievert (Sv). The Sv i3 2 measure of radiation dose and accounts for differences in tissue
radiation sensitivity and differences in radiation types. For the purposes of radiological protection radiation

wdoseisdirect&related%ohealthﬂ;sk
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~ suggests a margin of safety:by a factor of about 30 for the long-term standard (3.5 mSv
per year) and by a factor ofiabout 600 for the near-term standard (0.15 mSv per year).

The near-term and long-term individual protection standards are risk-based but are
expressed as dose limits (?T The National Academy of Sciences (10) recommended that
EPA adopt a risk-based standard because a risk-based standard would be insensitive 10
changes in the shape of the dose-response relationship, and the concept of risk is more
readily understood by the public and can be used to make comparisons with other sources
of radiation exposure (e.g. 1§nedical exposures).

i
The EPA claims to use a ddse-based standard because the limits are expressed in dose
units. A dose standard was psed in order to be consistent with the Energy Policy Act of
1992 (1) that states that thelstandard prescribes the maximum annual dose equivalent 1o
individual members of the public. But, in reality, the proposed standard is risk-based
since dose limits are deternined directly from calculations of risk. The linear no-
threshold theory (LNT) is assumed to translate risk into dose and vice-versa.

In recommending a risk-based standard the National Academy of Sciences (10)
considered “risk™ as a coin of the realm. Using risk, exposures from various carcinogens
(including jonizing radiation and chemicals) could be casily compared and & total health
detriment determined. However it is unclear that cancer risks from different agents are
comparable. For example exposure to radioactive iodine and radon gas produce different
cancers. Radiojodine is associated with thyroid cancer (about 10% mortality rate); radon
exposure is associated with!lung cancer (about 90% montality rate). It is unclear how
these risks can be combined or compared in a meaningful way.* The National Academy
of Sciences also views risk jas readily understandable by the public. However, for very
small risks it is unclear thar this is the case. ’

There is some merit in using a dose-based standard. A risk standard will not allow a
convenient comparison with the numerous existing dose guidelines and standards
promulgated by other Agencies such as USNRC. National and internarional radiation
protection guidelines develéped by bodies of nongovermnmental radiation experts, such as
the Intemational Commission on Radiological Protection (ICRP) and the National
Council on Radiation Protection and Measurements (NCRP), generally have
recommended that radiation standards be established in terms of dose. Combining doses
is neither necessary nor usq’fnxl. If carcinogens are associated with different health
outcomes the respective doges producing the effects are not comparable. As discussed in
the example above, cancer inortality from thyroid cancer and lung cancer cannot be
easily compared because thle diseases are clinically different.

| ‘
The EPA near-term dose limit of 0.15 mSv per year assumes an annual cancer mortality
risk of 8.5 faral cancers per'million members of the population based on an average
population lifetime cancer thortality risk coefficient of 5 x 10 per mSv. The level of risk

[
* In radiation protection, the quantity “effective dose” (measured in sievert or millisievert) combines
different radiatien risks to arrive."at a single risk-based dose. However, there {s considerable controverey

———egarding the concepmat velidity-of this approach:
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has been determined to be dcceptable to the EPA. A linear no-threshold relationship
(LNT) between dose and health risk is assumed. Under LNT, any dose, no matter how
small, is associated with nop-zero risk. Further risk is determined by the total dose and
not the rate at which the dose is delivered. The long-term dose limit of 3.5 mSv per year
is not based on risk but is cfmpled to the annual natural background radiation level that
individuals in the US receive annually.

LNT is the preferred theory used by federal agencies such as the EPA and the Nuclear
Regulatory Commission to calculate cancer risks. The assumption is that risk extends to
zero dose and that health ef‘fects are proportional to dose. There is no dose below which
the risk is zero. This theory'has emerged as the dominant predictive theory in risk
assessment and risk management because it serves as a reasonable middle ground in risk
assessment. Although no single theory satisfactorily fits all of the data, LNT provides the
most consistent fit to the broadest range of experimental animal and human
cpidemiological data. -;

!
Over the range of doses where direct observations of health effects can be made, there is
compelling evidence that the probability of health effects is linear with dose and that the
risk per unit dose is indepeddent of the size of the dose. Most malignancies are believed
to be clonal in origin implying that it only takes damage to a single cell to create cancer.
It is generally accepted that'the initial damage involves genetic mutation. Most
carcinogens are also mutagéns (agents that cause genetic mutations) and it has been
known for decades that mutagens produce DNA damage in a linear fashion. For many
cancers (particularly certain forms of leukemia and lymphoma) there are specific
mutations that characterize the disease.

LNT theory also predicts thf: absence of a dose threshold. Proving no threshold is
difficult because the chances of observing health effects is very small and absence of
cffects at a given dose level:. does not mean that effects are absent. Without clear evidence
for a threshold, LNT proporents argue that it is prudent 1o assume no threshold. Based on
what is known about cancer induction and the difficulties in measuring health effects at
small doses, the LNT thcorirv’vould appear to provide a reasonable approach to risk
assessment and risk management,. However, certain key assumptions underlying the
LNT theory are now in question. For example, LNT assumes that the same cellular
response mechanisms occurying at high dose also occur at low dose. This is in accordance
with the prediction that the probability of effect is proportional to dose. Howeyver, at high
dose, effects such as cell killing occur with higher frequency than at lower doses, and cell
killing is an important competitive process when assessing carcinogenic potential. A dead
cell cannot be a cancerous cell. Conclusions and recommendations in two reports
published in 2005 by the US National Academies and the French Academy of Sciences
illustrate the nature of the LNT controversy and the uncertainties associated with
selecting an appropriate dost-response function to predict low-dose risks (4, 11). The
National Academies’ BEIR }V I Report (11) argues for LNT; the French Academy report
(4) argues against it. Both reports reviewed and analyzed the same data. Risk assessment
is eritically dependent on the shape of the underlying dose-response function. If the dose-

|
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response function is non-linear (i.e., curvilinear) in the low dose range (below 100 mSv)
the risks predicted would be expected to be lower than risks predicted under LNT.

EPA recognizes that risks et low doses of ionizing radiation are uncertain (2). At 0.15
mSv per year, the near-term standard represents a tiny fraction of the nawral background
radiation level. The National Research Council’s BEIR V Committee noted that risks at
doses at or below natural b;ickground radiation levels (3.5 mSv per year) are so uncertain
that the lower bound of the risk confidence interval includes zero and the most likely
outcome is zero health effects (9). An uncertainty analysis published by NCRP estimates
that the actual risk of cancey from whole-body exposure could be between 1.5 times
higher and 4.8 times lower (a1 the 90-percent confidence level) than the EPA basic
estimate of 5.75 x 10 per mSv (8). But the NCRP uncertainty analysis excludes the
contribution of dose cxtrap?lation because it is based on cancer epidemiology data
collected ar doses in excessiof about 200 mSv.*

Dose extrapolation is 2 seritgs source of uncertainty particularly when extrapolations are
large. Radiogenic risks are known with a high degree of certainty at doses about 100 mSv
risks (7, 11). At doses below this level risks cannot be observed directly and are
determined theoretically. Risk estimates associated with a dose of 0.15 mSv per year (the
EPA near-term standard) requires a 600-fold reduction in dose (from 100 mSv down to
0.15 mSy). For most carcinpgenic agents (including ionizing radiation) very large doses
are needed in order to obsex}ve a statistically significant increase in cancer. This is
because small doses typically encountered in environmental and occupational settings are
associated with very low rigks of cancer and, in the absence of any exposure, cancer
occurs at a very high rate naturally (about 1 in 3 Americans will get cancer). Predicting
radiogenic health effects at environmental and occupational exposure levels requires that
directly observable dose re?onse data be extrapolated 2-3 orders of magnitude (i.e.,
100-1000 times). This degree of dose extrapolation strains the credibility of risk
assessment at low dose. !

}
Health risks associated with waste repository performance and other sources of very
small public exposures need to be interpreted with great care. These risks are
theoretically determined angl are not based on direct observations of health detriment. -
There are no scientific data Yo support the position that doses at or below natural
background radiation levels are harmful. Even if such risks are considered real (i.c. non-
zero) because zero risk has ilot been proven, they are so small that they cannot be
measured. ~ ‘

t
In developing the Yucca Méuntain standard, EPA considered recommendations from
national and intemational nongovernmental bodies (e.g., NCRP and ICRP), and federal
Agencies such as USNRC t‘aat promulgate similar standards. EPA developed its
standards based on risk using the constraint that standards should not result in individual

¥ NCRP report 126 considers the Hose and dose-rate effectiveness factor (DDREF) as the méjor source of
uncertainty in lifetime radiogenic’cancer risk. Uncertainties in DDREF focus on correction in risk due to
changes in temporal delivery of dose (i.c., dose-rate correction). DDREF docs not address exwapolarion of

—dose.— —
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cancer mortality risks from environmental exposures in excess of 10 per year or 10~ per
lifetime. Other Agencies such as the USNRC use a dose apportionment method based on
the constraint that radiatior{ doses to individual members of the public not exceed 1 mSv
per year from all radiation $ources excluding the natural background and medical
procedures. Apportionment of the total dose limit among different sources of radiation is
used to ensure that the total of all included exposures is less than 1 mSv per year.
USNRC apportioned 25% of the total dose limit 1o exposures from radioactive waste
sources. :

The EPA and USNRC havé duplicative oversight of nuclear energy facilities (including
Yucca Mountain) but the EPA has Presidential federal puidance authority. Federal
guidance is a set of guideliries developed by the EPA for use by other federal and state
agencies responsible for protecting the public from the harmful effects of radiation. The
EPA develops gnidelines fc?r the President’s review and approval.

The EPA individual protection standard is 0.15 mSv per year; the USNRC developed a
similar standard of 0.25 mSv per year (for decommissioning and decontamination of
licensed sites). The differerce in the EPA and USNRC protection standards is small but
nonetheless significant. The EPA standard provides no measurable improvement over the
USNRC standard in publicixcalth protection. It is not possible to measure public heslth
effects at either dose limit. Any effects on the US cancer mortality burden at either dose
limit can only be theoretically determined. h '

International bodies have also used an apportionment method to amive at a dose-based
standard for individual protection. The ICRP recommends apportionment of the total
allowable radiation dose among specific practices (including radiation exposure from
buries radioactive waste) (6{. Thus, ICRP recommends that national authorities apportion
or allocate 2 fraction of the {1 mSv per year limit to establish an exposure limit for
disposal of HLW. Most countries have endorsed the apportionment principle and have
set limits between 25-30 m$v per year for exposures from waste disposal facilities. EPA
near-term limit is 15% of the ICRP-recommended total dose limit for exposure to all
sources of radiation excluding natural background and medical sources.

, A
The International Atomic E_Lcrgy Agency (IAEA) has made recommendations similar 10
ICRP recommendations using the apportionment method. The objectives of the IAEA
safety standards is that “radiation doses to workers and members of the public exposed as
a result of operations at the disposal facility shall be as low as reasonably achievable,
social and economic factors being taken into account, and the exposures of individuals
shall be kept within applicatale dose limits”(5). IAEA recommends that the average dose
or average risk to members bf the public who may be exposed in the future as a result of
activities involving the disposal facility does not exceed a dose constraint of 0.3 mSv per
year. Radiation doses 10 indjviduals in the furure can only be estimated and uncertainties
will increase for times farther into the future. Great care needs to be exercises in
interpreting doses and risksjto individuals or groups risks far into the future particularly
as it pertains to decision making.

|
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MESSAGE: ;

This Is a refax of the letter with attachménts in response to the NRC's proposed rulemaking, “Public Health and
Environmental Radiation Protection Standards for Yucca Mountain, Nevada; Proposed Rule” (40 CFR Part 197).

The original letter was malled yesterdayjwithout attachments. A copy of the letter with attachments has been malled to
you today. )

Thank you for the opportunity to responr&! to this rulemaking.
Barbara Blumer ;
Comprehensive Planning Department
Nuclear Waste Division

702.455.5591 telephone
702.380.9943 fax .
bbr@co.clark.nv.us |
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If you do not receﬁve the complete message, please call (702) 455-5591



