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PURPOSE:

In accordance with Staff Requirements Memorandum (SRM), SECY-01-0069 — “Status of
Potassium lodide Activities” dated June 29, 2001, the staff is submitting revised draft
NUREG-1633 to the Commission for review prior to publication for public comment. This paper
also provides the text of a proposed public information brochure for Commission review and
comment.

BACKGROUND:

On June 29, 2001, the Commission issued Staff Requirements Memorandum (SRM),
SECY-01-0069 - “Status of Potassium lodide Activities.” The SRM directed the staff to revise the
draft NUREG-1633, “Consideration of the Use of Potassium lodide During Severe Nuclear
Reactor Accidents,” to include the comments and direction provided in the SRM and to resubmit
the draft to the Commission for comment prior to publication. A staff commitment to provide a
public information brochure was made in SECY-00-0037, “Status of Potassium lodide Activities.”
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DISCUSSION:

The staff revised draft NUREG-1633 as follows:

1.

The Food and Drug Administration (FDA) has published the final guidelines on the use of
potassium iodide (66 FR 64046). The final FDA guidelines are provided as Attachment 2
of draft NUREG-1633.

A discussion of the history of the international Kl guidance has been included in the main
body of the draft NUREG. Section 3.3 discusses the recommendations of the World
Health Organization (WHQO) and Section 3.4 includes the recommendations of the
International Atomic Energy Agency on stable iodine prophylaxis.

The NUREG has been modified to be consistent with the Statements of Consideration for
the final rule on Kl published in the Federal Register ( 66 FR 5247) January 19, 2001, with
one exception. The Statements of Consideration for the final rule states that “KI would
help prevent thyroid cancers in the unlikely event of a major release ... " In fact,
according to the FDA and WHO, potassium iodide, when used correctly, reduces the risk
of thyroid cancer. This is a subtle but important distinction. The draft NUREG now states
specifically “the Commission finds that Kl is a reasonable, prudent and inexpensive
supplement to evacuation and sheltering for specific local conditions” (Preface, Executive
Summary and Conclusions). Section 4.2 includes the paragraph as directed in item 3 of
the SRM on SECY-01-0069.

The discussion on alternative source terms was revised per the direction in the SRM.
The guidance regarding the use of alternative source terms from Regulatory Guide 1.183
was included (section 1.3.1).

Chapter 2 was revised to delete duplicative information. The sections on Chernobyl
thyroid cancer incidences and the Polish Kl experience were relocated to Chapter 3.
Chapter 3 clarifies that the United Nations Scientific Committee on the Effects of Atomic
Radiation (UNSCEAR) report is consistent with and supportive of the guidance issued by
WHO and FDA.

In accordance with Commission direction to make this NUREG a more useful document,
only States with actual implementation experience/lessons learned were included.
Consequently, Chapter 5 on the States’ experiences was revised. The Commonwealth of
Pennsylvania and the State of Ohio’s programs, at this time, are still in the development
process. The State of Ohio specifically requested that the NRC not publish any details of
Ohio’s proposed draft program until it has been finalized. The response from Ohio is
attached. The State of Maine had developed a policy but had no program implementation
experience to share with other States. The policy developed by the State of Maine does
not specifically address nuclear power plant accidents nor emergency planning zones.
The policy covers residents in the entire State of Maine. The staff was concerned that
inclusion of the Maine policy may be considered by some
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10.

11.

stakeholders to be an endorsement of expanded (i.e., 20-mile or 200 mile) emergency
planning zones when considering the use of potassium iodide as contrasted to
Commission direction to provide one to two doses of potassium iodide for residents within
the 10 mile EPZ of a nuclear power plant. The Maine policy is publicly available and is
attached for your information.

Connecticut's program of Kl use for institutionalized persons and emergency workers is
consistent with the guidance of NUREG-0654/FEMA-REP-1, page 63, "provisions for the
use of radioprotective drugs, particularly for emergency workers and institutionalized
persons within the plume exposure EPZ whose immediate evacuation may be infeasible
(sic) or very difficult. . .” All states with nuclear power plants within their borders or those
with populations within the EPZs of nuclear power plants adhere to this guidance, which
was first published in 1980. Connecticut's program is, therefore, not included in this draft
NUREG.

There are four states that have long included KI prophylaxis for the general public. These
states are Tennessee, Alabama, Arizona and New Hampshire. Their programs and
logistical experiences are included in this draft NUREG.

International experience in Chapter 6 was revised. The French program was updated to
reflect the most recent changes, i.e., door-to-door distribution. The experiences of the
Czech Republic, Hungary, Belgium and the Slovak Republic were added. These
countries responded to staff requests and sent useful details of their programs.

The information provided by the States and the international community is current as of
the date of this report. The lessons learned and experience gained by the States and the
international community, as discussed in Chapters 5 and 6, are summarized in Chapter 7,
Section 7.2, Pre-Accident Distribution and Section 7.3, Post-Accident Distribution.

A discussion of the various methods of Kl distribution, as well as the pros and cons of
each method is also included in Chapter 7. The “pros” were labeled and discussed as
“objectives accomplished” while the “cons” are labeled as “elements that need to be
considered.” This designation was used because a “con” for one reactor site may, in fact,
be a “pro” for another specific local condition. Further, the use of these labels has the
additional advantage of avoiding potential reader bias.

The staff requested FDA to address Kl prophylaxis for individuals more than 40 years of
age under the postulated circumstances of a reactor accident. However, the final FDA
guidance was published without changes to recommendations regarding prophylaxis for
the population more than 40 years of age under specific reactor accident conditions.
Therefore this item is not addressed at this time.

Attachment A to the SRM on SECY-01-0069, item 8, requests that the staff delete the first
sentence and add the following “The Commission intends to fund initial supplies for
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one or two doses per individual, consistent with FDA guidance, for those within the 10-
mile EPZ as provided in NRC and FEMA regulations.” This change was not included
because the NRC program to fund Kl purchases, is not at this time, consistent with FDA
final guidance on potassium iodide. In SECY-01-0208, the staff stated that the contract to
provide Kl would be awarded only to an FDA-approved vendor. The FDA-approved
vendors are, at this time, only able to supply Kl as 130 mg tablets in packages of 14
tablets, with dosage guidelines that are not consistent with the final FDA guidance.

The revised Federal Policy was published in the Federal Register, January 10, 2002 (FR Vol. 67,
No. 7). The staff has signed a contract with a vendor for Kl distribution. To date, twelve states
have requested Kl from the NRC.

The staff worked with FEMA and FDA on the public information brochure and the text is included
for review and comment as Attachment 6. FEMA may also publish some version of this text for its
purposes. Upon Commission approval of the text, the NRC staff will make the brochure available
to the States for their use.

CONCLUSION:
The staff has completed the Commission direction provided in its June 29, 2001, SRM on
SECY-01-0069. The revised draft NUREG-1633 is forwarded with this paper for Commission

approval.

RECOMMENDATION:

That the Commission approve the staff recommendation to publish NUREG-1633 for a 60-day
public comment period and approve the Kl public information brochure.

RESOURCES:

The resources for moving forward, upon Commission approval, with publication of the draft
NUREG-1633 are included in the current budgets for FY 2002 and FY 2003.

COORDINATION:

The Office of General Counsel has reviewed this paper, as well as draft NUREG-1633 and the
draft public information brochure, and has no legal objection.

IRA/

William D. Travers
Executive Director
for Operations



The Commissioners 5

Attachments:

1. NUREG-1633, Assessment of the Use of Potassium lodide (KI) as a Supplemental Public
Protective during Severe Reactor Accidents

2. Staff Requirements —SECY-01-0069-Status of Potassium lodide Activities dated
June 29, 2001

3. State of Ohio Draft Kl Policy e-mail

4. State of Maine Protocol on the Distribution and Administration of Potassium lodide Dated
April 27, 1997

5. Discussion of Maine Policy on Kl e-mail

6. Public Information On Potassium lodide (KI)
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ABSTRACT

The use of potassium iodide as a supplemental protective action within the plume exposure
pathway emergency planning zone (EPZ) during severe reactor accidentsis presented. A brief
history of severe reactor accident source terms as well as the Three Mile Island Unit-2 accident is
presented. Thyroid and whole body dosimetry, their associated risk assessment, and their
relationship to accident and its consequences are discussed. State, international, and European

practices and the World Health Organization’ s recommendations for protective actions are
reviewed.
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PREFACE

This document presents information to assist State officials in determining whether the
prophylactic use of K1 for their population is appropriate in the unlikely event that a severe
reactor accident occurs within their state. The Commission finds that the use of Kl isa
reasonable, prudent, and an inexpensive supplement to evacuation and sheltering for specific
local conditions. The Commission also finds that KI could help reduce the risk of thyroid
cancersin the unlikely event of amajor release of radioactive iodine. Therefore, the Commission
has amended its emergency planning regulations to include consideration of Kl as a protective
measure for the general public that would supplement evacuation and sheltering.

In order to assist emergency management officials to make fully-informed decisions about the
use of K, the staff has presented information on offsite consequences of reactor accidents, source
terms, exposure pathways, the role of emergency preparedness, and appropriate protective action
measures, including the benefits and risks of using KI. This document contains final guidance
from the Food and Drug Administration on the use of Kl as athyroid blocking agent. A
discussion of the World Health Organization recommendationsis aso included. In addition,
information on stockpiling K1 for the general public, logistics, amounts of Kl, and public
information needs from the experience of State and foreign governments that have made Kl
available to the public isincluded.
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EXECUTIVE SUMMARY

In response to petitions for rulemaking, the Commission directed the NRC staff in June 1998 to
proceed with rulemaking to require that in developing the range of protective actions,
consideration should be given to evacuation and sheltering, and, as a supplement to these, the
prophylactic use of K1, as appropriate. Inafina rule (10 CFR 50.47(b)(10)), published in the
Federal Register on January 19, 2001, the Nuclear Regulatory Commission amended its
emergency planning regul ations governing the domestic licensing of production and utilization
facilities. Thefinal rule requires that consideration to be given to including potassium iodide
(KT) as a protective measure for the general public that would supplement sheltering and
evacuation. Kl could help prevent thyroid cancers in the unlikely event of a major release of
radioactive iodine from a nuclear power plant. The Commission found that K1 is a reasonable,
prudent, and an inexpensive supplement to evacuation and sheltering for specific local
conditions.

The use of K1 isintended to supplement, not replace, other protective measures, such as
evacuation and sheltering, which the Commission continues to view as the most effective
measures in the event of aradiological emergency. The Commission recognizes the
supplemental value of K| and the prerogative of the State to decide on the appropriateness of the
use of KI by its citizens. The Commission believes the final rule together with the
Commission’s decision to provide funding for the purchase of a State’ sinitial supply of Kl
strikes a proper balance between encouraging (but not requiring) the offsite authorities to take
advantage of the benefits of K1 and acknowledging the offsite authorities' role in such matters.
In addition, the Commission notes that issues surrounding the prophylactic use of Kl following
such accidents do not lend themselves to across-the-board solutions. Therefore, the Commission
has chosen to leave this decision to State and local emergency response planners, who may find
that K1 should be a supplementary protective measure, rather than to mandate itsuse. To assist
the State and local officials, the Commission directed the staff to develop this guidance
document to help State and local planners in reaching an informed decision concerning use of Kl
as an appropriate protective supplement.

Following the Chernoby! accident, excess thyroid cancer has been detected among children in
Belarus, the Ukraine, and Russia. Most of the affected children lived more than 16 km (10
miles) from the reactor and ingestion of contaminated foodstuffs contributed the majority of their
thyroid doses. This experience indicates the importance of early action to prevent ingestion of
contaminated foodstuffs by the general public, especially children. Conversely, Poland has not
detected excess cancers resulting from the intake of radioiodines. In Poland, a 40-45% reduction
in thyroid burden due to thyroid blocking by KI and milk restrictions demonstrates the val ue of
implementing arange of protective measures. The Polish experience supports the use of Kl asa
safe and effective prophylaxis for the thyroid gland across alarge population.

This guidance document presents information and discusses the various factors that need to be
weighed in State and local decisions on the use of KI. The basis for emergency planning, reactor
accidents and associated consegquences, and an overview of severe reactor accident source terms
are briefly discussed. Thyroid and whole body doses, their associated risk assessments, and their
relationship to severe reactor accident source terms are also discussed. A discussion of how the
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practical issuesin K1 stockpiling, distribution, and use are handled in the States which already
use K1 as a supplement and in the several nations which use K1 as a supplement. In addition,
this document contains the final guidance from the Food and Drug Administration which should
be helpful to state decision makers, as well as references to other international documents, such
as those of the World Health Organization (WHO) and the International Atomic Energy Agency
(IAEA) to assist the States in their decision making process.
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CHAPTER 1
BASISFOR EMERGENCY PLANNING

1.1 Introduction

The Nuclear Regulatory Commission (NRC) and Federal Emergency Management Agency
(FEMA) are the two Federal agencies that evaluate emergency preparedness at and around
nuclear power plants (NPP). The NRC will not issue an operating license for a nuclear power
reactor unlessit has determined that ‘there is reasonable assurance that adequate protective
measures can and will be taken in the event of aradiological emergency’. The NRC bases its
finding on areview of the FEMA findings and determinations about the adequacy of State
emergency plans and whether there is reasonabl e assurance that the state plans can be
implemented, and on the NRC assessment about the adequacy of the licensee’ s onsite emergency
plans and whether there is reasonabl e assurance that the licensee plan can be implemented.

In NPP licensing, the U.S. Nuclear Regulatory Commission (NRC) subscribes to the "defense-in-
depth" safety strategy. The elements of that strategy are: accident prevention, redundant safety
systems, containment, accident management, siting, and emergency planning. After the accident
at Three Mile Island Unit 2 (TMI-2), both onsite and offsite emergency response capabilities
were expanded with improved emergency plans, equipment, and facilities. Emergency response
personnel from industry, State and local organizations, and Federal agencies receive training and
are evaluated by periodic drills and exercises.

Each NPP in the United States has two emergency planning zones (EPZS): the plume EPZ and
the ingestion pathway EPZ. The plume EPZ is that area requiring immediate action to reduce
risk to the public and it is approximately 16 kilometers (10 miles) in aradius. The zoneis
sufficiently large that protective actions within it provide for substantial reduction in early health
effects (injuries or deaths) in the event of aworst-case core-melt accident. The ingestion EPZ is
the areain which actions must be taken to protect the public from the consumption of foods
contaminated with radioactive materials and for which there is considerable time for action to
reducerisk. Theingestion EPZ is approximately 80 kilometers (50 miles) in aradius, which also
includes the 16 kilometer (10 mile) radius plume EPZ.

One of the emergency planning elements that the NRC and FEMA evaluate is the adequacy of
public protective actions. In general, evacuation, sheltering, and access control are the principal
protective actions considered for the early phase of an accident. Evacuation before the start of a
release is the preferred protective action for projected severe accidents with prompt evacuation
clearly the most effective. To ensure that evacuations are prompt, protective actions are
recommended as soon as core damage is projected, which for most reactor accidentsis well
before a major release begins.

Although there have been no evacuations in the United States from NPP emergencies since the
TMI-2 accident in 1979, the likelihood of public evacuation is considerably higher without an

!Contaminated does not mean unfit for consumption, rather it refers in this specific
instance to those agricultural products, milk, and water that may contain some amount of
radioactive material directly resulting from the accident/event.

1
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associated release of radioactive material, than one accompanied by a significant release. Thisis
because the current practice, as described in references published by the NRC and Environmental
Protection Agency (EPA), recommends protective actions (i.e., evacuation, when possible) when
core damage is deemed probable. The intent isto move people away from potential harm well in
advance of any possible radionuclide release. Because the potential exists that health effects may
result when significant core damage occurs, evacuation is the principal effective action used to
protect the general public. Inthe unlikely event of areactor accident resulting in the release of
significant quantities of radioactive iodine, those communities within the 10-mile EPZ could
benefit from having K1 available.

1.2 Accident Classification and Source Term History

In NUREG-0396, the NRC considered the complete spectrum of accidents postulated for various
purposes, and from these analyses, design basis accidents (DBA) were identified and severe
accidents were chosen as the accidents considered in emergency planning and, therefore, in this
discussion.

1.2.1 Design-Basis Accidents

A DBA isan accident hypothesized for purposes of site analysis or postulated from
considerations of possible accidental events that would result in potential hazards not exceeded
by those from any accident considered credible. Such accidents have generally been assumed to
result in substantial meltdown of the core with subsequent release of appreciable quantities of
fission products.

When a NPP is proposed, the site/reactor design combination must be such that the consequences
of design basis accidents are below the plume exposure guidelines of 10 CFR 100.11.a.1, 0.25
Sv (25 rem) to the whole body and 3 Sv (300 rem) to the thyroid. The design basis |oss-of-
coolant accident (DBA-LOCA) has been typically the most severe design basis-accident because
it usually resultsin the largest calculated offsite doses of any accident in this class. The DBA-
LOCA isnot arealistic accident scenario because the rel ease magnitudes are much more severe
than would be realistically expected. A best-estimate assessment of the release following aloss-
of-coolant-accident (LOCA) would be significantly smaller than the DBA-LOCA used for siting
purposes. The DBA-LOCA accident has been analyzed for most licensed power plants. This
analysis concluded that the higher plume exposures of 0.25 Sv (25 rem) (thyroid) and 0.05 Sv (5
rem) (whole body) would not be exceeded beyond 10 milesfor any site analyzed. Even under
the most restrictive protective action guideline (PAG) plume exposure values of 0.05 Sv (5 rem)
to the thyroid and 0.01 Sv (1 rem) whole body, over 70 percent of the accidents would not
require any consideration of emergency responses beyond 16 km (10 miles). It should be noted
that even for the DBA-LOCA, the lower range of the plume PAGs would likely not be exceeded
outside the low population zone (LPZ) for average meteorological conditions.
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1.2.2 Severe Accidents

Accidents that are considered to be so low in probability as not to require specific additional
provisions in the design of areactor facility are known as severe accidents accompanied by core
melt. Such accidents would involve sequences of successive failures more severe than those
postulated for the purpose of establishing the design basis for protective systems and engineered
safety features. The consequences of severe accidents are those leading to agross fuel clad
failure or partial melt with independent failures of the containment boundary and total core melt
and consequent degradation of the containment boundary.

Severe accidents cover afull spectrum of releases involving doses on the order of PAGs within
16 km (10 miles) to those accidents that release significant fractions of the available radioactive
materials in the reactor (tens of millions of curies) to the atmosphere, thus having the potential

for life-threatening doses. The lower range of the spectrum comprises accidents in which a core
"melt-through" of the containment would occur. The upper range of the core-melt accidentsis
categorized by those in which the containment catastrophically fails and releases large quantities
of radioactive materials directly to the atmosphere because of over pressurization or a steam
explosion. These accidents have the potential to release very large quantities (hundreds of
millions of curies) of radioactive materials. Thereisafull spectrum of releases between the
lower and upper range with all of these releases involving some combination of atmospheric
potential for causing serious injuries and deaths. Therefore, emergency response for these
conditions must have asitsfirst priority the reduction of early severe health effects. Studies have
been performed indicating that if emergency actions such as evacuation were taken within about
4.8 to 8 km (3 to 5 miles) of apower plant, there would be significant prevention of early injuries
and deaths from even the most "severe" atmospheric releases. It isimportant to stress that these
accidents are only postulated events. These consegquences are based on assuming multiple safety
systemsfail and the existence of extreme reactor and atmospheric conditions.

1.3 Reactor Accidents and Source Terms

The fission product release from the reactor fuel to the containment is known as the source term
and it is characterized by the composition and magnitude of the radioactive materia, the
chemical and physical properties of the material, and the timing of the release from the reactor
core. The sourceterm is used to evaluate the radiological consequences of DBAs. Certain
fission products tend to form more often than others during the fission process. In 1962, the
Atomic Energy Commission (AEC) adopted the analysis contained in Technical Information
Document TID-14844 as the licensing model source term. This"hypothesized source term” was
postulated to appear instantaneously in the containment atmosphere and consist of 100 percent of
the noble gases, 50 percent of the halogens, and 1 percent of the other fission products; half of
the released hal ogens were assumed to be deposited on reactor building surfaces. The report aso
contained specific provisions for performing the dose calculations. The 1% fission product
particul ates were dropped from the source term, because without massive failure of the
containment structure, releases of particulates were seen as negligible in comparison to iodine
and noble gases.

Draft NUREG-1633



This source term was not presented as arealistic source term. Rather, this source term offered
conservatism and calculational convenience. It was thought that a major iodine release was
possible and the iodine was considered a major risk because it was considered an inhalation risk
rather than only an external exposure problem. The ssimplistic critical organ dose model used at
that time supported that conclusion.

1.3.1 The Accident at Three Mile Island

In the United States, the worst commercial nuclear power plant accident occurred at the Three
Mile Island Unit 2 (TMI-2) reactor. The two nuclear power reactors at TMI are light water-
cooled and moderated.

The accident was caused by a series of errors in operation and maintenance. As a consequence of
these errors, the reactor core was not continuously covered with water, so amajor fraction of the
core melted and released much of its fission product inventory. The initial release was through
pipes (that should have been blocked), which allowed the containment to be bypassed. This
release consisted almost entirely of noble gases and it was eventually limited by operator action.

The TMI accident did not cause deaths, injuries or over-exposures to radiation. The maximum
dose to amember of the public was about 0.85 mSv (85 mrem), the equivalent of the dose the
average person receives from natural sources every 3 months. The TMI accident had a major
impact on the US nuclear power program, including a major increase in regulatory requirements.
TMI also showed the need for improved emergency preparedness, both on-site as well as off-site.
Additionally, this accident also cast serious doubt on the emphasis that had been placed on the
importance of the radioiodinesin aU.S. nuclear accident. At TMI-2, amajor core melt occurred,
millions of curies of noble gases were released to the environment but the iodine release was
limited to approximately 15 curies. Asaresult of the radionuclides released from Three Mile
Island, an aternate source term was devel oped which reeval uated the behavior of radioactive
iodines aswell as other particulates. This alternate source term, however, did not address the
wide spectrum of possible events that make up the planning basis of emergency preparedness and
is not to be used for emergency planning applications. In Regulatory Guide 1.183, the NRC
determined that the "...alternate source term (AST) isinsufficient by itself asabasisfor
requesting relief from the emergency preparedness requirements..”

1.3.2 The Chernobyl Reactor Design vs. the Light-Water Reactor Design

The accident at Chernobyl provided more information on reactor accidents and source terms.
This accident, which involved an explosion and afire in the graphite-moderated core, rapidly
carried fission products including noble gases and large quantities of iodines, into the
environment. There are many important lessons that were learned from the Chernoby! accident:
the function of containment, operating within the safety envelope, human performance in safety,
emergency planning, early public notifications, the importance of administration of Kl to large
population groups at risk of exposure to significant quantities of radioiodine and the importance
of evacuation, sheltering and embargoing of food stuffs. The Chernobyl experience validated the
value and effectiveness of the emergency planning process.
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The reactor designsin the U.S. are different from the Chernoby! design:

J the choice of moderators is different, in the U.S., water is used, whereas the Chernobyl
type reactors (RBMK-1000) use graphite;

. because of the core characteristics, the RMBK isless stable and more difficult to control,
unlike U.S. designs, and power excursions present a greater risk;

. a graphite moderator, unlike water, is flammable;

. "defense-in-depth” barriers provided to ensure that nuclear fuel and fission products
cannot escape from the core. Both the RMBK-1000 and U.S. LWRS use uranium oxide
(UG,) fud pellets surrounded by zirconium cladding, however, the RMBK-1000 reactors
use more than 1600 individual pressure tubes to contain the fuel elements and the light-
water coolant that flows past these elements. The pressure tube walls are about 4 mm
(0.16 in) thick, whereas, the U.S. LWRs use a pressure vessel with walls that are about
187 mm (7.5 in) thick, (NUREG-1250);

. full containment” concept (NUREG-1250).

"Full containment” is the complete enclosure of all reactor and primary support systems for the
reactor so that any DBA isfully contained inside (NUREG-1250). Inthe U.S,, full primary
containment is achieved by a strong, thick steel and concrete vessel around all primary reactor
systems. This containment either is large enough to contain the peak pressure reached in DBA or
has sufficient pressure-suppression capacity to contain the worst-case peak pressure. The
RBMK-1000 reactor was surrounded by thick biological shield walls, situated inside of the
reactor cavity. The reactor vault was made of reinforced concrete; however, it was designed to
withstand only a single pressure tube rupture. The rupture of more than one pressure tubeis
beyond the design basis of the RBMK-1000 reactor type, and such an event would exceed the
stated relief capacity of the reactor vault and over pressurize it (NUREG-1250).

These important design differences, as well as other factors, contributed to the iodine releases
which were approximately 5 million times greater than in the TMI-2 accident.

1.4 Meteorology

The atmospheric release of radioactive material is the most significant release mode for off-site
consequences. Therefore, meteorology isimportant because it determines: (1) where the offsite
release (also known as the plume) goes, and (2) the concentration of the radionuclides to which
the public is exposed at some point downwind. Meteorological information includes wind speed,
wind direction, wind persistence, wind variability, and vertical dispersion. These factors describe
the stability of the atmosphere or how fast and far radionuclides are transported in air.
Atmospheric stability is very important in determining how the radioactive effluents will be
dispersed. Atmospheric stability is described by Pasquill-Gifford stability classes. This model
breaks down stability into six classes, ranging from very unstable (A) to very stable (F). Under
very stable atmospheric conditions, there is not much dispersion of the plume and the
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radionuclide concentration in the air, or plume, is much greater than under very unstable
atmospheric conditions. Stable conditions (unfavorable meteorology?) are usually chosen when
performing DBA calculations. Most often, the prevailing meteorological conditions are not the
conditions under which the DBA analysis are performed. In other words, the more unfavorable
conditions chosen for the DBA analysis are not typically the predominant meteorological
conditions.

In typical emergency preparedness full-scale exercises, worst-case meteorology is used to ensure
that fission products from the postul ated accident are transported from the reactor offsite to
ensure that the necessary offsite participants can participate. The consistent use of this
conservative meteorology in drills and exercises over the decades has led a great many people,
emergency planners, State and local officials, NPP staff, as well as the general public, to believe
that arelease from an NPP will always result in alarge spread of radioactive contamination and
large doses to the population.

1.5 Dose and Health Effects

To understand the consequences of reactor accidents, it isimportant to understand the health
effects of radiation and the concept of dose. Doseisthe amount of energy deliveredto a
specified volume such as an organ or tissue or to the whole body. Dose delivered to an
individual organ or tissue is not the same as the dose delivered to the entire body. The NRC has
defined total effective dose equivalent (TEDE) to be "the sum of the deep-dose equivalent (DDE)
(for external exposures) and the committed effective dose equivalent (for internal exposures).”

In other words this dose includes not only the dose from radionuclides inside the body but also
the external radiation dose. A component of the TEDE is the dose to individual organs, known
as the committed effective dose equivalent (CEDE). An example of thiswould be the dose
received by the thyroid gland from the ingestion or inhalation of radioiodine.

In an effort to relate the significance of individual organ doses to the TEDE, the International
Commission on Radiological Protection (ICRP) developed a set of "tissue weighting factors."”
For example, athyroid doseis said to be only 3 percent as effective as the deep-dose equivalent
of the same magnitude. For example, 1 Sv (100 rem) to the thyroid is equivalent in risk as 0.03
Sv (3 rem) to the whole body. Other organs such as the lung, are even more sensitive to the
effects of radiation, and yet the dose to the lung is less biologically significant (by afactor of 8)
than a dose to the whole body. Therefore, control of the deep-dose equivalent is the primary
consideration in protecting people from radiation-related injuries.

The possible adverse health effects from exposure to radiation are categorized as either
"stochastic" or "non-stochastic.” Stochastic effects are those effects for which the probability of
the effect directly relates to dose, while non-stochastic effects are those for which the magnitude
of the effect directly relates to dose.

2 Stable meteorological conditions are considered the most unfavorable conditions in emergency
planning because there is very little atmospheric dispersion or mixing of the plume, and the plume tends
to stay concentrated and travel greater distances than in unstable meteorol ogical conditions.
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There is debate over whether radiation-induced stochastic effects require a minimum dose (the
threshold hypothesis) or whether small doses produce a proportionately small risk of injury
(linear hypothesis). Non-stochastic effects typically require doses in excess of 0.5 Sv (50 rem)
(IAEA No. 109) and include effects ranging from reddening of the skin to dermatitis to necrosis
of the skin. Some other effects are sterility (either temporary or permanent, doses typically
greater than 2. Sv), and radiation sickness, (ranging from mild nausea to death in a short period
of time). An acute dose of about 4 Gy (400 rad)® to the whole body can cause death in about 50
percent of exposed individuals within about 60 days (Hall). Large doses to the thyroid also cause
non-stochastic effects, such as destruction of the thyroid gland from doses in the range of 200 Gy
(20,000 rad). These effectsrequire relatively large doses, and emergency response programs are
designed to move people away from the source of radiation before they receive such large doses.

The principal stochastic effects are cancer and genetic damage. Radiation-related cancer isthe
primary (and perhaps the only) concern for relatively lower doses. The survivors of the atomic
bombs at Hiroshima and Nagaskai who had high doses, have experienced a higher incidence of
cancer than the individuals who received lower doses (as have several groups of radiation
therapy patients). Increased cancer rates are not detected among the Hiroshima and Nagasaki
survivors where the doses are below about 0.1 Sv (10 rem). At these low levels, cancer
incidences areinferred. According to the American Cancer Society, approximately 24 percent of
all deathsin the United States result from cancer, and the estimated number of cancers
attributable (by calculation) to low-level radiation is only avery small fraction of the total
number that occur. Further complicating the issue is that the cancers that result from radiation
have no special features by which they can be distinguished from those produced by other
causes. Thus the probability that cancer will result from a small dose of radiation has to be
estimated by extrapolation from the increased rates of cancer that have been observed after much
larger doses, based on assumptions and models about the dose-response at low doses.

It is estimated that if 100,000 persons of all ages received a whole-body dose of 0.1 Gy (10 rad)
of gammaradiation in asingle brief exposure, about 500 extra cancer deaths might be expected
to occur during their remaining lifetimes in addition to the nearly 24,000 cancer deaths that
would occur naturally. Because the extra cancer deaths would be indistinguishable from those
that occurred naturally, even to obtain a measure of how many extra deaths occurred is a difficult
statistical estimation problem (BEIR-V).

1.6 Reactor Accident Exposure Pathways

In areactor accident, there are three principal ways for radioactive materials to deliver doses to
people (1) external exposure to the passing plume and direct radiation from sources deposited on
surfaces such as the ground, (2) internal exposure from inhalation of airborne radioactive
material, and (3) internal exposure from the ingestion of radioactively contaminated food or
water. Absorption of radioactive material through the skin or the injection through wounds,
particularly, for tritium, are also possible, but of much less concern. For emergency
preparedness purposes, the immediate concern is the inhal ation pathway; this takes place in what

8 Higher doses are usually expressed in Gray (rad) rather than Sievert (rem) to indicate that no quality
factors are used.
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iscommonly called the "plume phase" immediately after the accident. The plume phase is the
release of radioactive materials to the environment during the reactor accident. The radioactive
materials escape into the environment and travel in an atmospheric plume or cloud. During the
plume phase of areactor accident release, the thyroid may be exposed in one of two ways (1)
externally from the passing plume gamma radiation associated with gamma-emitting i sotopes or
(2) externaly and internaly, if inhalation is also a pathway (if radioiodines are present and
inhaled). Itisin the plume phase and in the plume EPZ that the potential for large doses to the
whole body and to the thyroid exist in postulated worst-case severe accidents in the U.S.

The thyroid can also be exposed internally from the intake of radioiodines by the consumption of
contaminated milk or leafy vegetables, commonly known as the ingestion pathway. The milk
pathway is particularly important because radioiodines deposited on pasture grass are effectively
transferred to the milk of grazing animals (particularly, cows, goats, and reindeer). It takes aday
or two before the radioiodines first appear in milk. To reduce any internal exposure from the
ingestion pathway, including thyroid exposure, officials should recommend that dairy animals be
given stored feed and/or recommend the interdiction of local milk supplies and leafy vegetables
within 80 km (50 miles) (FDA 1982). This distance can be altered when actual plume pathways
are established.

In the more likely accident scenarios, primarily noble gases are released to the environment.
Noble gases primarily irradiate the whole body externally. The thyroid, as well as other organs
would receive adose from this externa radiation. In much lesslikely scenarios particulates,
including radioiodines, may accompany the noble gases resulting in thyroid doses that could be
numerically much higher than the doses resulting from external exposure (DDE) particularly if
ingestion of these radioiodines occurs. Those exposed are at risk of adverse health effects
including thyroid disease and cancer. A person who receives avery high thyroid dose might
experience serious thyroid damage (ablation) and possibly also receive alethal whole body dose.
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CHAPTER 2
BASIS FOR IODINE PROPHYLAXIS

2.1 Physiology of the Thyroid Gland

To understand the basis for the use of K, also known in this report as iodine prophylaxis, itis
important to understand how the thyroid works and the importance of iodine to the thyroid gland.
This chapter discusses the potential for adverse reactions to stable iodide, the risks for thyroid
cancer, and the evaluation of specific modifying factors relating to internal thyroid dose.

The thyroid gland is the largest gland in the neck (Surks 1999). It is situated in the front of the
neck attached to the lower part of the voice box (or larynx) and the upper part of the windpipe
(or trachea). The thyroid gland has the shape of a butterfly: the two wings being the right and
left lobes which wrap around the trachea. Each lobeisabout 4 cm (1.5in) longand 1to 2 cm
(0.6510 0.78 in) wide (Surks 1999). The sole function of the thyroid gland is to produce thyroid
hormones. These hormones affect nearly all tissues of the body by increasing metabolism or
cellular activity. Thyroid hormones contain iodine and iodine is important in the function of the
thyroid gland. In addition to being the important component of thyroid hormones, iodineis
important in producing them.

The function of the thyroid gland is to take iodine found in the foods we eat and the water we
drink, and convert it into thyroid hormones, thyroxine (T4) and triiodothyronine (T3). Thyroid
cells are the only cellsin the body that can absorb iodine. These cells combine iodine and an
amino acid to make T3 and T4, which are then released into the blood stream where they control
metabolism. Every cell in the body depends upon thyroid hormones for regulation of their
metabolism. The average adult body contains between 20 and 50 mg of iodine and more than 60
percent of thisis concentrated in the thyroid gland.

Asearly as 1824, it was recognized that: (1) iodine is an essential element for humans, and (2)
the lack of stable iodine in the diet leads to a condition called colloid goiter (Brucer 1990).

Subsequently, when stable iodine was added to most table salt (about half of ateaspoonful of salt
provides the minimum daily requirement of up to 150 g of iodine), colloid goiter essentially
disappeared from the U.S. In recent decades, stable iodine has also become an important
additive to bread and fast foods. It is estimated that the average American takesin over 200
micrograms of stableiodine daily (Thyroid Society.org). The primary significance of dietary
iodide levelsisthat for acommon exposure to radioiodide (inhalation or ingestion), individuals
with alower dietary intake of stable iodide will have a higher thyroid uptake of radioiodide,
resulting in a proportionately higher thyroid exposure. Daily intake levels of stable iodide may
also influence adverse reactions to stable iodide when administered in doses that greatly exceed
dietary levels. However, daily dietary intake of iodine is not a factor in the consideration of the
use of iodine prophylaxis.
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2.2 Thyroid Pathologies

The thyroid gland is prone to several distinct problems, some of which are extremely common.
These problems can be broken down into: (1) those concerning the production of hormone (too
much or too little), (2) those due to increased growth of the thyroid, (3) the formation of nodules
or lumps within the thyroid which might signify the presence of thyroid cancer, and (4) those that
are cancerous (American Cancer Society (ACYS)).

2.2.1 Hormonal Imbalance

The thyroid gland is not critical to life, but the hormones it produces are necessary for normal
growth and development, heat production, and the well-being of the individual. The most
prominent effect of the thyroid hormonesis their regulatory control of respiratory exchange and
basal metabolic rate (BMR). The thyroid gland serves as the body’ s metabolic thermostat by
controlling the rate of oxidative metabolism of individual cells, which collectively produce heat
and maintain body temperature.

Under conditions of hyperthyroidism (increased production or administration of the thyroid
hormone), there isincreased oxygen consumption, heat production, food metabolism, cardiac
output, and plasmavolume. Thisclinical state is also referred to as thyrotoxicosis.

Hypothyroidism is marked by a depression of thyroid hormone production that leadsto a
progressive slowing down of all bodily activities. Symptoms of hypothyroidism include
intolerance to cold, dry skin, and sometimes thickening of the skin, hoarse voice, constipation,
slow speech, weight gain, fatigue, and emotional changes often confused with depression. In
adults, thyroid hormones also participate in the organization of cells. When thyroid function is
reduced or eliminated, certain cellular functions become disorganized.

During childhood and puberty, thyroid hormones have a significant effect on the rate of body
growth and development. A reduced hormone level during this time causes marked reduction in
skeletal maturation and prevents full-body growth to adult dimensions. Thyroid deficiency
during human fetal life and the postnatal period produces a significant depression in development
and growth, including the central nervous system with a negative impact on intellectual
development.

2.2.2 Thyroid Enlargement

A thyroid goiter is a substantial enlargement of the thyroid gland. The thyroid can become very
large so that it can easily be seen as amassin the neck. There are a number of factors that may
cause the thyroid to become enlarged. A diet deficient in iodine can cause agoiter, but thisis
rarely the cause in the United States becauseiodineisreadily available in the diets of Americans.
Typicaly, in Americaagoiter is caused by an increase in thyroid-stimulating hormone (TSH) in
response to a defect in normal hormone synthesis within the thyroid gland. Most small to
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moderate-sized goiters can be treated by prescribing thyroid hormone in the form of apill. By
supplying thyroid hormone in this manner, the pituitary will make less TSH which should result
in stabilization in size of the gland. This technique often will not cause the size of the goiter to
decrease but will usually keep it from growing any larger.

2.2.3 Thyroid Nodules

Single or multiple nodules of sufficient size may cause obvious enlargement of the thyroid and
may be seen as bumps on the neck. Usually a nodular thyroid is without symptoms but with
continued growth, there may be a visible enlargement in the neck and compression of the trachea
which results in a sensation of choking or coughing and hoarseness. The incidence of nodulesis
10 to 20 times as great in women as in men, and since it develops and progressively increasesin
Size during life, it is most frequently found in females 50 to 70 years of age. It isvery common
for nodules to remain undetected during a person’slife, and only be detected upon autopsy.

2.2.4 Thyroid Cancer

The thyroid gland, like other body tissues, can develop cancer. The incidence of thyroid cancer
isrelatively rare; about 18,000 cases are diagnosed per year. Of these, about 13,500 will occur in
women and 4,500 in men (ACS).

In"normal™ populations the incidence of clinically diagnosed thyroid cancers ranges from less
than 0.5 per 100,000 persons (USA and Central Europe) to 8 per 100,000 in Chinese people.
Thyroid cancers are often hidden or "occulted" and remain so during the lifetime of the patient.
Often they are not discovered until the patient’s death from other causes. The "occulted” thyroid
cancers occur in the normal populations with a thousand times higher incidence, which ranges
from 5,600 per 100,000 in Columbiato 35,000 per 100,000 in Finland. In the younger age group
(0-15 years), the incidence of occult cancersin Finland islower, 2,400 per 100,000. (Fransilla &
Harach, Harach et a.)

Thyroid cancers are generally classified on the basis of cell origin, such as (1) papillary, (2)
follicular, (3) medullary, and (4) anaplastic carcinomas. Radiation isgenerally considered a
causative agent for the induction of papillary and follicular carcinomas.

2.3 Radiation Induced Thyroid Diseases

Radioiodine uptakes from inhal ation or ingestion, or both could result in acute, chronic, and
delayed thyroid effects. For very high doses, acute effects include thyroiditis induced within two
to three weeks after exposure. Following alatency period of years to decades, chronic and
delayed thyroid effects may involve the gradual insufficiency of thyroid hormone production
(hypothyroidism) or the appearance of thyroid nodules and cancer.
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Radiation-induced thyroid cancers are essentially confined to papillary and follicular. Nearly 80
percent of all thyroid carcinomas (and about 90 percent of radiation induced thyroid carcinomas)
are papillary tumors (ACS). Papillary lesions are frequently very small. Tumor growth tendsto
be partially dependent on TSH and isless aggressive in individual under the age of 40. The 10-
year survival rate with various forms of therapy is about 90 percent.

Follicular thyroid cancers (about 10% of the radiation induced thyroid cancers) tend to

metastasi ze early by way of the blood stream to lung and bones. The tumors are TSH responsive
and tend to pick up and metabolize iodide and to form the thyroid hormone. They are not a
common type of thyroid cancer. Thistype of cancer has alower survival rate than papillary
carcinomas, typically a 10-year survival rate of 50 percent (ACS).

Acute radiation thyroiditis generally occurs within 2 to 3 weeks after an internal exposure to
radioiodine and is characterized by inflammation and necrosis of thyroid tissue (Maxon et al.,
1977). The symptoms are generally mild but in some instances may be made worse by the rapid
release of stored thyroid hormones (thyroid storm) (Shafer, 1971). In most instances, this
syndrome abates within several weeks of onset.

Hypothyroidism is a metabolic state in which the thyroid produces an insufficient quantity of the
thyroid hormone for normal physiologic function. For radiation-induced hypothyroidism, it must
be assumed that a substantial number of cells are either killed or rendered nonfunctional, because
of the large reserve capacity of the normal thyroid. Thyroid doses of 600 Gy (60,000 rad) could
be expected to result in a 100 percent probability of hypothyroidism. The latency period between
exposure and symptoms of hypothyroidism ranges from less than 1-year to several decades and
increases with decreasing doses.
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CHAPTER 3
POTASSIUM IODIDE ASA THYROID BLOCKING AGENT

3.1 What isKI?

Kl ispotassiumiodide. Itisasalt, similar to table salt and, in fact, Kl istheingredient that is
routinely added to table salt to make it "iodized". Kl will be taken up by the thyroid gland and, if
taken in large enough quantities, will effectively saturate the thyroid gland. This saturation of
the thyroid gland can prevent the uptake of radioactive iodine that may be released in the
unlikely event of a severe nuclear reactor accident.

After an oral administration, iodide is rapidly absorbed into the bloodstream from the stomach
whereit is progressively removed either by the thyroid or by the kidneys. This exponential
clearance of iodide from the blood stream in normal subjects has been shown to have a half-
period value of about five to six hours (Myant 1949). (In the cases of very high or very low
dietary iodide intakes, there is a corresponding reduction and elevation in thyroid uptake rates
that result in longer and shorter half-period values, respectively.) Given the rapid uptake of
iodide (radioactive or stable), there is declining benefit of KI administration following exposure
toradioiodine. For Kl to serve as an efficient blocking agent, it must be administered in
sufficient quantities before, concurrently with, or shortly after, radioiodine exposure.

K1 offers additional protection for one radiation-sensitive organ, the thyroid, under conditions of
inhalation or ingestion of radioactiveiodine. It does not protect against external irradiation of the
thyroid, as might happen if oneisimmersed in acloud of noble gases.

3.2 FDA Guidance

The FDA isthe Federal agency responsible for decisions about appropriate thresholds and
dosages for use of KI. In December 2001, the FDA published its final guidance "Potassium
lodide as a Thyroid Blocking Agent in Radiation Emergencies’ (Attachment 2). The objective of
this document is to provide guidance to other Federal agencies, and to state and local
governments regarding the safe and effective use of potassium iodide as an adjunct to other
public health protective measures in the event that radioactive iodine is released to the
environment.

The FDA revised its 1982 recommendation based on a comprehensive review of the datarelating
radioiodine exposure to thyroid cancer risk accumulated in the aftermath of the 1986 Chernobyl
reactor accident (FDA 2001).

These recommendations, as provided by the FDA, are meant to provide States and local
authorities as well as other agencies with the best current guidance on safe and effective use of
K1 to reduce thyroidal radioiodine exposure and thus the risk of thyroid cancer. The FDA states
that the administration of Kl is a safe and effective means to reduce the risk of thyroid cancer in
the event of exposure to radioactive iodine. However, the "FDA recognizes that, in the event of
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an emergency, some or all of the specific dosing recommendations may be very difficult to carry
out given their complexity and the logistics of implementation of a program of Kl distribution.
These recommendations should therefore be interpreted with flexibility as necessary to allow
optimally effective and safe dosing given the exigencies of any particular emergency situation. In
this context we offer the following critical general guidance: across populations at risk for
radioiodine exposure, the overall benefits of K1 far exceed the risks of overdosing, especially in
children, though we continue to emphasize particular attention to dose in infants.” (FDA 2001)

3.3  World Health Organization Guidance

In 1989, the WHO Regional Office for Europe issued "Guidelines for iodine prophylaxis
following nuclear accidents" at the request of two member States. Workshops were held to
discuss the various issues of iodine prophylaxis. In 1991, there were indications of a significant
increase in thyroid cancers in the population of children in the areas surrounding the Chernobyl
Nuclear Power Plant. The World Health Organization (WHO) convened atechnical group to
advise it on the need to revise its guidelines on guidelines on iodine prophylaxis.

The result of this reevaluation was published by WHO in 1999 "Guidelines for iodine
prophylaxis following nuclear accidents'. These guidelines evaluated the apparent heightened
sensitivity of children and adolescents to radioactive iodine uptake. Asaresult of the increased
thyroid cancersin the children in the areas surrounding the Chernoby! reactor, the WHO
recommended K| prophylaxis at lower intervention levels, to aslow as 10 mSv (1 rem) for the
population at risk (young children).

The WHO states that "the sensitivity of the child’ s thyroid to the carcinogenic effects of radiation
represents a significant public health risk in the event of exposure to radioactive iodine. With
effective planning and the use of stable iodine prophylaxis, in association with other preventive
measures, thisrisk isto alarge degree avoidable.” (WHO 1999)

3.4 International Atomic Energy Agency Guidance

The use of iodine prophylaxis has long been arecommendation of the International Atomic
Energy Agency (IAEA). Asaresult of the publication of the WHO guidance, the IAEA met to
review the guidance in Safety Series 109 and 115. Asaresult of meetings September 17 to 19,
2001, in Vienna, Austria, the IAEA recommended that the requirements be amended to reflect
the following:

"The administration of stable iodine (iodine prophylaxis) to the public is an early effective
measure for the protection of the thyroid to prevent deter ministic and to minimize stochastic
effects at any age. However, it isprimarily intended for the protection of children, including the
unborn.

The current GIL (generic intervention level) of 100 mGy provides an operational basis for rapid
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decision and an efficient application in case of a nuclear emergency.

However, asthere are strong indications of an age-dependency of the risk induced by RI
(radioactive iodine), to recognize the higher Rl sensitivity of children and the unborn, the
administration of stable iodine may be recommended at significantly lower levels of avertable
dose.

This framework is intended to be used as a starting point for planning and to be optimized to
take into account specific practical, operational, social and economic considerations and it must
also consider the introduction of other PA (protective actions) such as sheltering and food
control as measures to reduce the uptake of RI." (IAEA 2001)

In addition, the meeting recognized that young children are at greatest risk from thyroid disease
as aresult of exposure to radioactive iodine, and stable iodine prophylaxis can eliminate acute
effects while significantly reducing cancer risks. The conclusion of the meeting recommended to
the secretariats that the safety guides introduce the concept that some countries may find it useful
to adopt intervention levels for children and pregnant women that are lower than the proposed
100 mGy GIL and that an explicit reference to the WHO publication that proposes a value of 10
MGy be made as an example of an intervention level that may be appropriate for children.

3.5 Chernobyl Experience

The Chernobyl reactor accident of April 1986 provides the best-documented example of a
massive radionuclide release in which large numbers of people across a broad geographical area
were exposed acutely to radioiodines released into the atmosphere. The recommendations made
by the FDA are based on their review of the Chernoby! data as they pertain to the large number
of thyroid cancers that occurred.

In epidemiological studies investigating the relationship between thyroidal radioiodine exposure
and risk of thyroid cancer, the estimation of thyroid radiation dosesis a critical and complex
aspect of the analyses. Estimates of exposure, both for individuals and across populations, have
been reached in different studies by the variable combination of (1) direct thyroid measurements
in a segment of the exposed population; (2) measurements of 1-131 (iodine isotope)
concentrations in the milk consumed by different groups (e.g., communities) and of the quantity
of milk consumed; (3) inference from ground deposition of long-lived radioisotopes released
coincidentally and presumably in fixed ratios with radioiodines; and (4) reconstruction of the
nature and extent of the actual radiation release.

All estimates of individual and population exposure contain some degree of uncertainty. The
uncertainty is least for estimates of individual exposure based on direct thyroid measurements.
The uncertainty increases with reliance on milk consumption estimates, is still greater with
estimates derived from ground deposition of long-lived radioisotopes, and is highest for
estimates that rely heavily on release reconstruction.
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Beginning within aweek after the Chernobyl accident, direct measurements of thyroid exposure
were made in hundreds of thousands of individuals, across three Republics of the former Soviet
Union (Robbins and Schneider 2000, Gavrilin et a., 1999, Likhtarev et al., 1993, Zvonova and
Balonov 1993). These thyroid measurements were used to derive, in adirect manner, the thyroid
doses received by the individuals from whom the measurements were taken. The thyroid
measurements were also used as a guide to estimate the thyroid doses received by other people,
taking into account differences in age, milk consumption rates, and ground deposition densities,
among other things. The thyroid doses derived from thyroid measurements have alarge degree
of uncertainty, especially in Belarus, where most of the measurements were made by
Inexperienced people with detectors that were not ideally suited to the task at hand (Gavrilin et
a., 1999 and UNSCEAR 2000). However, asindicated above, the uncertainties attached to
thyroid dose estimates derived from thyroid measurements are, as arule, lower than those
obtained without recourse to those measurements.

It is also notable that the thyroid radiation exposures after Chernobyl were virtually all internal,
from radioiodines (FDA 2001). Despite some degree of uncertainty in the doses received, it is
reasonable to conclude that the contribution of external radiation was negligible for most
individuals. In some areas, direct thyroid measurements as well as survey data indicate that the
dose from ingestion, with the largest contribution to the thyroid dose from consumption of fresh
cows milk, was responsible for most of the thyroid dose (UNSCEAR 2000). It isreasonableto
conclude, that the increase in thyroid cancer seen after Chernobyl is attributable to ingested or
inhaled radioiodines. A comparable burden of excess thyroid cancers could conceivably accrue
should U.S. populations be similarly exposed (ingestion or inhalation of large quantities of
radioactive iodine) in the event of a nuclear accident.

The Chernobyl reactor accident resulted in massive releases of 1-131 and other radioiodines.
Beginning approximately 4 years after the accident, a sharp increase in the incidence of thyroid
cancer among children and adolescents in Belarus and Ukraine (areas covered by the radioactive
plume) was observed. In someregions, for the first 4 years of thisincrease, observed

cases of thyroid cancer among children aged O through 4 years at the time of the accident
exceeded expected number of cases by 30- to 60-fold. The majority of cases occurred in children
who apparently received less than 30 cGy to the thyroid (Astakhovaet al., 1998). A few cases
occurred in children exposed to estimated doses of < 1 cGy; however, the uncertainty of these
estimates confounded by medical radiation exposures leaves doubt as to the causal role of these
doses of radioiodine (Souchkevitch and Tsyb 1996). During the ensuing years, in the most
heavily affected areas, incidence is as much as 100-fold compared to pre-Chernoby! rates
(Robbins and Schneider 2000; Gavrilin et al., 1999; Likhtarev et a., 1993; Zvonova and Balonov
1993). Among children born more than nine months after the accident in areas traversed by the
radioactive plume, the incidence of thyroid cancer has not exceeded preaccident rates, consistent
with the short half-life of 1-131.

The UNSCEAR 2000 report is consistent with and fully supportive of the WHO report and the
FDA fina guidance. They all identify a strong relationship between the increases of thyroid
cancers and releases from the Chernoby! accident. UNSCEAR 2000 also suggests that, "other
factors that might influence radiation risks have been identified. Many of the regions around

16
Draft NUREG-1633



Chernobyl are iodine-deficient and iodide dietary supplementation had been terminated before
the accident. Although large amounts of stable iodine were distributed to the population living
near the plant as prophylaxis shortly after the accident, the distribution was incomplete and is
thought not to have been effective. Genetic susceptibility to radiation-associated thyroid cancer
also has been suggested as a potential modifier of risk. Finally, other potential environmental
contaminants need to be investigated.".

3.6 Poland and the Chernobyl Accident

The use of K1 in Poland after the Chernoby! accident provides useful information regarding its
safety and tolerability in the general population.

Polish authorities detected increased levels of airborne radioactive contamination on the night of
April 27, 1986. Although there was no official notification of the accident by the USSR, it was
assumed, on the basis of Tass News Agency reports, that the increases were attributable to the
accident at Chernobyl. On April 28 Poland formed a governmental commission to recommend
protective actions. Among these actions, the commission recommended intervention levels for
taking protective actions on the morning of April 29 (Wolff 1995).

On April 29, Poland’ s Minister of Health gave orders to prepare and distribute K| to the 11
provinces most affected. Kl wasto be made available through hospitals, public health centers,
schools, and kindergartens. The country used its mass media to announce the protective action
and to appeal for volunteers to assist in the nationwide distribution (Wolff 1995).

The commission then instituted the following additional protective measures (Wolff 1995):

. Feeding of cows on pastures or with fresh fodder was banned countrywide until May 15,
1986.

. Fresh milk with radioactivity above 1,000 Bg/L was banned for consumption by children
and pregnant or lactating women.

. All children under the age of 4 were given powdered milk through numerous distribution
centers.

. Children and pregnant or |actating women were advised to eat a minimum of fresh leafy
vegetables (until May 16, 1986).

The distribution of KI was initiated on April 29 and was completed by May 2. Thisincluded the
distribution of KI to more than 90 percent of the children under the age of 16 and about a quarter
of the adults. A total of 10.5 million doses of K| were given to children and 7 million doses were
given to adults. Multiple doses, although not recommended, were taken in a number of cases. In
addition, about 6 percent of the prophylaxis resulted from self-administered tincture of iodine
before the K| program was initiated (Wolff 1995). Because of diminishing air contamination, the
KI prophylaxis was not repeated. 1n the second phase of the response, powdered milk was made
available to all children lessthan 4 years of age.

In the past, the quantitative aspects of adverse reactions to iodide have been hampered by the
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small size of the study groups, the selection bias, anecdotal reports, the use of very large amounts
of KI or limited follow-up. The accident at the Chernobyl reactor and the administration of Kl to
large numbers of the population in Poland provided an opportunity to assess use of K| across the
population. A field study was conducted in Poland, after the administration of Kl; (1) to gather
more information on the side effects of KI (2) to determine, the degree of protection achieved
during the acute phase, (3) the effect of KI on newborns exposed in utero, (4) to evaluate the
effect of asingle dose of Kl of subjects with aprevious history of thyroid disease and (5) to
determine the incidence of side effectsto K.

It was reported that atotal of about 18 million doses of K| were administered in Poland after the
Chernobyl accident. Of these doses, about 11 million were administered to children and the
remaining to adults. A group of 52,092 persons were selected from the population that had
received K| and questioned about their experiences with KI. A total of 34,491 completed the
study. Therewere 12,641 children in the study and 20,578 adults. Thyroid doses and the effect
of the K1 prophylaxis were calculated. The field study estimated that dose reduction due to K
blocking was about 40% on day 4 after the accident. If prompt warning had been given by the
Russian authorities, the 24 or 48 hour gain in time might have provided as much as 53 % and
67% respectively. The study found the side effects from a single dose of Kl included headache,
stomachache, diarrhea, vomiting, shortness of breath, skin rashes, (about 1% prevalence) and
assorted other reactions. Of the 18 million doses administered, only 36,000 medically significant
adverse reactions to KI were reported. Intrathyroidal side effects in newborns were examined in
newborns administered K1 within the first 20 days of life. Of the studied infants, 0.37%
exhibited acute thyroid related reactions (increases in TSH and decreases in FT4 (free thyroxine))
(WHO 1999).

In adults with known iodine sensitivity, only two allergic reactions were observed (Nauman and
Wolff 1993). In adult patients with confirmed thyroid diseases, it was reported that there was no
exacerbation of their thyroid disease as aresult of asingle dose of KI (WHO 1999).

While it was estimated that approximately a 40-45 percent reduction in thyroid burden was
achieved by thyroid blocking and milk restrictions, (OECD Stockholm Workshop), due to the
relatively low iodine concentrations in Poland, it is not likely that epidemiological studies could
detect excess cancers resulting from intake of radioiodine (WHO 1995).

The Polish experience supports the use of Kl as safe and effective when administered to large
populations.
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CHAPTER 4
EMERGENCY PREPAREDNESS AND THE ROLE OF K

4.1 Emergency Preparedness and Nuclear Power Plants

The purpose of radiological emergency preparedness is to protect people from the effects of
radiation exposure after an accident at a nuclear power plant. The radiological emergency
preparedness system is designed to base protective measures on plant conditions, so that people
closest to the plant can be evacuated before significant releases of radioactive materials occur (10
CFR 50.47 and Appendix E, and draft NUREG-0654, Supp.3). To alow early protective
measures, the licensee is required to notify State and local officials, within about 15 minutes and
the NRC within 1 hour when an emergency is declared and to recommend evacuation to those
officialsif conditions reach a point at which core damage appears probable.

To permit protective measures to be taken effectively, two emergency planning zones (EPZ) are
established around each commercial NPP. The zone within 16 km (10 miles) of the plant is
considered the plume EPZ and the region within 80 km (50 miles) from the plant is considered
theingestion EPZ. Current analyses indicate that, in the unlikely event of a severe accident,
direct exposure to the plume will dominate doses near the plant, and people who had not
evacuated would be exposed to radiation from the airborne radioactive material, material
deposited on the ground or other surfaces, and materials taken into the body by inhalation.
Within the plume EPZ, some very-low-probability events may produce doses, which if delivered
in a short period of time, may be high enough to produce non-stochastic effects in people who
had not yet evacuated. Farther from the plant, the dominant doses would come from radioactive
materials taken into the body, primarily by the consumption of contaminated foodstuffsif their
consumption were not limited. Logically, the planned protective measures differ in the two
zones. Thereisflexibility, and protective measures will be adapted to the circumstances at the
time of the accident.

The U.S. emergency response plans intend for areas close to the plant to be evacuated before any
radioactive material associated with a nuclear reactor emergency isreleased. Thisapproachis
chosen for the following reasons:

» A grossrelease of fission products could produce significant radiation doses several
miles downwind; for example, even if the release were delayed 4 hours and limited to
noble gases, there could be significant doses more than 4 miles downwind if
meteorological conditions were stable at the time.

» |If the containment fails or is bypassed, there is relatively little time for taking
protective measures; that is, even with low (1 m/sec or 0.037 mi/hr) wind speed, the
cloud could be 8 km (5 miles) downwind in about 2% hours.

» Theresponsible State and local officials are expected to take some time before
ordering evacuation or other protective actions.
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» Itisbest to remove the population from the source of the radiation exposure.

» These events are so rare that the potential benefits of evacuation outweigh the social
cost of the evacuation.

To achieve the objective of action before exposure, emergency action levels (EALS) that trigger
recommendation of protective measures are based on such plant conditions as the |oss of barriers
to fission product release. For example, a General Emergency (GE) is triggered by conditions
such as (1) prolonged loss of all offsite power, or (2) loss of two fission product barriers and
potential loss of the third. EALSs are discussed in Section B of the "Response Technical Manual”
(NUREG/BR-0150). Reaching an EAL means the margin of safety may have been reduced and
protective measures are warranted, not that there actually has been or will be damage to the
reactor core or alarge release of fission products from the fuel. When a GE condition has been
reached, the licensee will recommend public protective actions to offsite officials. The offsite
officials are responsible for making public protective measures decisions, including the use of Ki
if appropriate, and implementing them.

In addition to not knowing whether there will be a serious release of fission products, thereis
great uncertainty about the composition of the possible release. Since the actual releases from an
accident cannot be known before they occur, it has been necessary to base emergency actions on
hypothesized source terms. The use of these source terms has supported the implementation of
responsible protective measures. To date, however, the protective measures recommended have
been measures, such as evacuation, that would be effective against all nuclides because there was
no way of knowing the actual magnitude or nuclide composition until after the release had
occurred.

4.2 Consideration of the Use of Kl

"Because the Commission believes that current emergency planning and protective measures-
evacuation and sheltering-are adequate and protective of public health and safety, the
Commission will not require use of Kl by the general public. Rather, the Commission
recognizes the supplemental value of K| and the prerogative of the State to decide on the
appropriateness of the use of Kl by its citizens. The Commission believes the final rule together
with the Commission’s decision to provide funding for the purchase of a State’ s supply of Kl
strikes a proper balance between encouraging (but not requiring) the offsite authorities to take
advantage of the benefits of KI and acknowledging the offsite authorities' role in such matters."
(66FR5432)

A State’s "consideration” should involve at least an internal review of the Federal Register
Notice and brief deliberation on the State’' s position on the use of Kl by the general public.
Some issues that may need to be evaluated by the State and local authoritiesin deciding whether
to institute a program for the use of potassium iodide by the general public include: (1) whether
potassium iodide should be distributed to the general population before an accident occurs or as
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soon as possible after an accident occurs; (2) whether the risks of exposure to radioactivity will
be lower if the evacuation of the general population isinitiated-with or without the use of
potassium iodide or if the general population is sheltered and the administration of potassium
iodide initiated; (3) how potassium iodide will be distributed during an emergency; (4) if
potassium iodide is predistributed, what assumptions should be made about its actual availability
and use in the event of an incident; (5) what medical assistance will be available for the
individuals who may have some adverse reaction to potassium iodide; (6) how medical
authorities will advise the population to take potassium iodide and under what circumstances this
advice will be given, i.e., methods for public education, information and instruction; and (7) how
the authorities will provide potassium iodide to transient populations. (Federal Policy)

In NRC’ s experience, States periodically review their emergency plans and preparedness,
typically on an exercise frequency basis, to ensure that plans are up-to-date and account for local
changed circumstances. For those States that conduct such periodic reviews, it is expected that
the States would undertake their consideration of the use of K1 during the first periodic review
conducted by the State of offsite emergency plans and preparedness following the effective date
of the rule amendment and issuance of this guidance document. For those States that do not
routinely conduct periodic reviews, it is expected that the States would undertake their
consideration of the use of KI on the same frequency as periodic emergency preparedness
exercises following the effective date of the rule and issuance of this document. The rule does
not require States to provide written notice of their consideration. It is expected that the States
would inform FEMA and the NRC of the results of their consideration. The consideration
process is not subject to continuing oversight or recurring evaluation by the NRC or by any other
Federal Agency.

If States have previously considered the use of Kl, it is expected that they will reconsider based
on new information. Reliance on earlier evaluations would not be consistent with the rule
requirement.

4.3 Funding of Kl

The Commission has determined that for a State that has decided to stockpile KI, NRC funding
for purchases of Kl for use by that State during aradiological emergency would make a direct
contribution to fulfilling NRC’ s regulatory mission.

The funding available for K1 is not intended to fund any ancillary costs, including costs
associated with storing stockpiles or distributing K1 in the event of an emergency.

On December 20, 2001, the NRC sent |etters to the 33 States and 1 Tribal Government with
popul ations within the 10 mile EPZ of nuclear reactors . This letter discussed the NRC program
to provide K| to states and included, the NRC Statements of Consideration in support of the final
rule, the NRC disclaimer, the FDA guidelines on K1 use, and the FEMA guidelines on
incorporating K1 into emergency plans. These documents are included in Attachments 1 and 2.
Additionally, the revised Federal Policy on the Use of KI was also provided to the states. In
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response to these letters, a number of states (12 as of 5/1/02) have requested K tablets.

4.4 The Role of Evacuation and Sheltering in Emergency Preparedness

Early evacuation is the most effective protective action for NPP accidents. Plant operators are
expected to recommend prompt evacuation to offsite authorities without waiting for a release of
radioactive materials. They base their recommendations on current and expected plant
conditions.

In some cases, sheltering may be the appropriate protective measure. If travel conditions present
an extreme hazard, public officials may initially decide to shelter (rather than evacuate) the
nearby population until conditionsimprove. Sheltering may also be the appropriate initial action
for people requiring assistance with transportation. In addition, sheltering may be the
appropriate protective action for controlled releases of radioactive material from the containment
iIf there is assurance that the release will be of short duration and if the area near the plant cannot
be evacuated before the plume arrives.

After performing the initial early evacuation near the plant, licensee and offsite officials could
modify the protective action recommendations, as appropriate, on the basis of (1) dose
projections indicating that the EPA PAG doses may be exceeded in areas beyond those that have
been evacuated, and (2) field monitoring results that have located areas with high levels of
contamination. On the basis of thisinformation, plant and offsite officials may expand the
evacuations to encompass other areas in the plume EPZ .

4.5 The Role of KI in Emergency Preparedness

The Commission has found that Kl is areasonable, prudent and inexpensive supplement to
evacuation and sheltering for specific local conditions. The use of KI for public protectionisa
specia kind of protective measurein that it offers very specialized protection. Kl can provide
protection against internal doses to the thyroid from radioiodines. Depending on the specific
circumstances around an NPP and the type of accident, a State may find the availability of Kl to
be an added benefit.

The Food and Drug Administration (FDA) has approved the use of K1 as a radioprotective drug
for use during radiological emergencies. Kl, when taken in atimely manner, can significantly
reduce thyroid exposure from an intake of radioiodines and is, therefore, an effective
prophylactic. Kl isreadily available and does not require a prescription for purchase. The FDA
has determined that K| is safe and effective for short-term use if administered in proper dosage
with proper medical advice to those patients who are not also taking certain medications, have an
allergy toiodine or do not have certain medical conditions. The FDA guidance concludes that
the studies following the Chernobyl accident supports the causative role of relatively low doses
of radioiodinesin the increase in cancers found among children who were between the ages of 0
to 14 years of age at the time of the accident. The FDA further concludes that the Polish
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experience of widespread distribution of KI supports the use of K| as a safe and effective means
by which to reduce therisk of thyroid cancer caused by inhalation of radioactive iodine or
ingestion of foodstuffs contaminated with radioactive iodine when exposure cannot be prevented
by evacuation, sheltering, or food and milk control. The use of KI will reduce the radiation
exposure to the thyroid gland only from inhalation or ingestion of radioiodines. Kl will not
protect the thyroid gland from external exposures to radiation, nor will it protect the thyroid
gland from exposure to any other inhaled or ingested radionuclides. For optimum benefit, K
should be administered just prior to, concurrent with or within 3 to 4 hours after the release. The
FDA concluded that prevention of thyroid uptake of ingested radioiodines, once the plume has
passed and radiation protection measures (including K1) are in place, is best accomplished by
food control measures and not by repeated administration of K.

Previously, KI was considered primarily for administration to NPP plant workers and emergency
workers. Thyroid blocking for emergency workers was recommended because (1) these
individuals have more emergency response responsibility that may not permit them to evacuate,
(2) the number of individualsinvolved at any siteisrelatively small and requires a limited supply
of K1 that can be readily distributed, (3) the storage, distribution, and administration of KI can be
readily controlled, (4) the known sensitivity to iodide of this limited number of individuals can
be reviewed, and (5) these individuals can be readily monitored for adverse side effects by
medical personnel. In certain situations, KI may also be appropriate for institutionalized
individuals for similar reasons.

The Commission recognizes evacuation to be the most effective protective measure to be taken
in the event of aradiological emergency because it protects the whole body (including the
thyroid and other organs) from all radionuclides and all exposure pathways. However, the
Commission recognizes that there may be situations when evacuation is not feasible or is
delayed. In-place sheltering is an effective protective action in such a situation. However, it is
Important to note that the issue is not evacuation or sheltering versus KI. Rather, isit evacuation
or sheltering with K1 versus evacuation or sheltering without KI. The use of Kl isintended to
supplement, not replace, other protective measures. (66FR5430) One of the challenges of adding
Kl as a supplement to the range of public protective actions is to ensure that evacuation is not
delayed.
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CHAPTER S5
U.S. EXPERIENCE WITH KI ASA SUPPLEMENTAL PUBLIC
PROTECTIVE ACTION

The information in this chapter is reflected as submitted by the respective States. These States
have implemented a K| program. Each State submitted a description of its KI program as well as
discussion reflecting the State’ s experiences with the public and the distribution of K1, aswell as
any lessons learned.

5.1. Tennessee

In the early 1980s, the State of Tennessee considered, and decided to implement a program, to
distribute stable potassium iodide (K1) to be used as a supplement to the emergency response
plans already in place in the event of a nuclear reactor accident.

The first distribution took place from November 16 through December 11, 1981. Staff of the
Tennessee Department of Health distributed K1 to the 5,591 households within 8 km (5 miles) of
the Sequoyah nuclear power plant. Staff members visited each household until they either had
made contact with the residents or made four visits. During all visits where there was no one at
home, information was left informing the residents about the program, future visits, and the
opportunity to obtain K1 by visiting their local health department office. When residents were
home, the program was explained, questions were answered, and the residents were given the
option to accept and keep the K1 (one bottle for each member of the family) in their homes. A
supply of KI was aso distributed to the two schools located within 8 km (5 miles) of the plant.
When the program ended, 66 percent of the households had accepted the K.

In the years following this active distribution, KI was made available to residents if they wished
to pick it up at their local health department. This was intended to cover new residents to the
area. Another magjor campaign was not attempted until 1983 when the first doses of K1 expired.
The door-to-door campaign was not repeated thistime. Instead, adirect mailing and a media
campaign was used to inform residents that they could come to their local health department,
weekdays between 8 am. and 4 p.m., to pick up anew bottle of KI for each member of the
household. During this second distribution, 32 percent of the eligible households came to the
health department offices. Nurses distributed the K1, and went over the safety information
provided as an insert with the tablets and questions were answered. Special attention was paid to
explaining the proper way to crush the tablets if they were to be administered to infants. Logs
were also kept at the health department listing who picked up the K1, and how many bottles they
received. No demographic information was recorded. The decision was made not to collect the
old tablets but instead residents were instructed to dispose of the old K1 in the sanitary water
system. During the 1983 campaign and in all subsequent campaigns, no attempt has been made
to estimate the cost of the program to the state, but other than the cost of the drug, which has
been covered by the licenseg; it is believed to be minimal.

K1 was distributed in the same manner in 1988 and 1992. In 1993 distribution was extended to
include the 0 to 5 mile area around Watts Bar in anticipation of that plant coming on line. The
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only difference in the 1993 distribution was that in some offices, clerks were allowed to
distribute the K1 after they had received training. Distribution was repeated around both plantsin
1996. By thistime, the response to the distribution of KI around Sequoyah had dropped to such
asmall percentage of the population that the decision was made to discontinue the extensive
media campaign. One local press release was sent out only in the Sequoyah area. Notification of
the public that the KI was available to be picked up, was made through the information calendar
that is distributed to all residents within 16 km (10 miles) of either plant each year. Fewer than
15 percent of the population responded to this offer within 8 km (5 miles) of the two plants. One
county had no one come by to get the drug.

In addition to the distribution, Tennessee maintains an inventory of Kl for distribution during an
incident. The quantity of K1 is based on 100 percent of the population within 8 km (5 miles) plus
20 percent of the population out to 16 km (10 miles). The population of the two siteswithin 8
km (5 miles) and within 16 km (10 miles), respectively, is 22,656 and 78,221 around Sequoyah
and 5,772 and 18,362, respectively, around Watts Bar. The supply of Kl is maintained in county
and regional health department offices around both power plants. Because the plants are so close
to each other, a separate supply is not maintained for each plant. Only 200 extra cases of tablets
were purchased for the addition of the Watts Bar plant. The nurses stationed at the emergency
reception centers will take this supply with them when the centers are activated. If an additional
supply is needed, Tennessee can request more KI from Alabama, which maintains a supply for
the Browns Ferry power plant close to the Tennessee border.

5.2 Alabama

The current Alabama Radiological Emergency Plan (REP) follows the recommendations of the
FDA’sfina report on KI of April 1982. Around 1988, the decision was made to have Kl
available through public health nurses at reception centersin potentially affected counties. Kl
will only be made available to evacuees from sectors in which they may have been exposed to a
release of radioactive iodine before or during evacuation. Kl will only be made available when
ordered by the State health officer (SHO).

Because of time considerations, climate, and other reasons, the State of Alabama decided against
distributing K1 to the general public, but established a mechanism for possible distribution to (1)
emergency workers who may be required to enter the evacuation area; (2) certain
institutionalized individuals; and (3) selected general public evacuees who may have been
exposed to radioiodines during evacuation. The drug would be issued after the recipient signed
an informed consent statement.

The climate in Alabama s such that the roadways are seldom impassabl e due to weather
conditions, nor is serious traffic congestion anticipated near either of the nuclear power plantsin
Alabama. Provisionswould be made for distributing K1 to evacuees when they arrive at the
reception centersif exposure to radioiodine received before or during the evacuation
corresponded to a child sthyroid dose in excess of 0.1 Gy (10 rad). The drug would be ordered
for arriving evacuees according to evacuation sectors. The evacuees would be issued "informed
consent” forms and upon signature, evacuees would be given a 3-day supply of Kl tablets for
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each member of the family.

The Alabama Department of Public Health decided not to have advanced individual home
storage of K1 for the following reasons:

» Kl was packed only in bottles containing 14 tablets. Therefore, each member of
the family would not have an individual supply.

» Potassium iodide has a 3-year expiration date and must be replaced.

« Administration of Kl is not appropriate if radioactive iodines are not being
released. Some persons may take the KI and assume that they are "safe" when, in
fact, they should be evacuated.

« |tispossiblethat many families would misplace or lose their Kl before they
needed it.

» There was no way to have advanced distribution of the medication to such groups
astransients and other visitors.

In the area surrounding Browns Ferry Nuclear Plant, in north Alabama, the Tennessee Valley
Authority provides KI for emergency workers near the plant and all of the population within the
8-km (5-mile) EPZ and for 20 percent of the population beyond the 8-km (5- mile) but still
within the 16-km (10-mile) EPZ. At Browns Ferry, there are 561 people within the 3.2-km (2-
mile) EPZ, 2,749 people in the 3.2 km to 8 km (2 mileto 5 mile) EPZ, and 38,347 peoplein the
8 km to 16 km (5 mile to 10 mile) EPZ for atotal of 41,657 people within the 16-km (10-mile)
EPZ. The evacuation times are 2 hours for the 3.2-km (2-mile) EPZ, 2 to 6 hours for the 3.2-km
to 8-km (2-mile to 5-mile) EPZ, and 4 to 6 hours for the 8-km to 16-km (5-mile to 10-mile) EPZ.

Around Farley Nuclear Plant in southeast Alabama, there is only enough K1 for emergency
workers. Alabama Power Company provides K| for emergency workers near the plant.

Public health nurses are able to get to the reception centers within atime of 15 to 45 minutes. |If
ordered by the State health officer, they would make K1 available to evacuees from designated
sectors described in the appropriate health order. The evacuees would be given the K1 drug
leaflet to read. They would also have an opportunity to ask questions and decide whether to take
Kl or not. If they decide to take KI, they must sign arelease form before K1 will be issued to
them. Counseling on K1 benefits and risks should not be an added burden to the public health
nurses at the K1 distribution point.

Since Alabama has chosen to store K| at selected local health departments until such time asit
might be needed at pre-determined distribution centers, there are no identifiable costs associated
with public education, staffing/training, management, follow-up, maintenance, and distribution.
Any costs involved with these areas of interest would be covered as part of the standard REP
training. The drug is stored under the control of the nursing director in the effected local health
departments.
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5.3. Arizona

Most of the postulated accidents at Palo Verde Nuclear Generating Station do not release
radioactive iodine. The decision to provide Kl to emergency workers would be initiated by a
projected dose to an adult thyroid exceeding 0.25 Sv (25 rem) to an emergency worker. The
State has a supply of Kl for emergency workers. The present emergency plan requires that dose
assessments be made to determine the unprotected worker’ s potential exposure.

Evacuation is the preferred protective action. In the event a member of the public could not
evacuate in time to avoid inhaling of radioactive iodine, the State has enough K1 availableto give
to the public on an ad hoc basis. For alimited number of individuals, this can be done within 3
to 6 hours of exposure.

5.4. New Hampshire
The New Hampshire K1 Policy Study Group implemented the following:

»  Supplement the annual emergency public information materials that are distributed
every year to al households in the New Hampshire portion of the Vermont Y ankee
and Seabrook Station EPZs. The supplemental information explains what Kl is; what
its benefits are; what its limitations are; potential medical side effects; how it should
be used in the event of aradiological emergency; when it should be used; how it can
be obtained; how it should be stored.

» The supplemental material encourages anyone considering acquiring K1 for
themselves and their families to consult their personal physician about potential
individual benefits and detriments of K.

e The State of New Hampshire obtained an agreement with manufacturers of Kl to
make it available for over-the-counter purchase by members of the public. The State
encouraged retail pharmaceutical outletsin New Hampshire to maintain supplies of
KI for purchase by members of the public.

The State of New Hampshire continues to monitor the evolving Federal policies and guidance on
KI, and the K1 policies adopted by its neighboring States, and will make appropriate adjustments
to the New Hampshire policy as needed.
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CHAPTER 6
INTERNATIONAL EXPERIENCE WITH KI ASA SUPPLEMENTAL PUBLIC
PROTECTIVE ACTION

6.1 Canada

6.1.1 New Brunswick

New Brunswick has along standing practice of distributing K| to residents of the Lepreau Area
surrounding the Pt. Lepreau nuclear power station. Approximately 3,000 residentslivein a
20km (12.5-mile) zone surrounding the nuclear plant. All arearesidents are currently listed in a
demographic database that is updated annually. Kl isdistributed to residents as part of the door-
to-door survey conducted every summer to update the database. This mechanism ensures that
new residents have the chance to obtain KI within one year of moving to the area, and it a'so
gives health officials the chance to replace expired stocks of Kl tablets. Compliance with the
survey isexcellent. Residents who receive Kl are also given cards explaining its usage.
Additionally, stockpiles of K1 are provided to police departments, public health offices, schools
and local tourist facilities.

New Brunswick officials see KI as a supplement to evacuation, and do not rely on sheltering. Ki
use is currently recommended at radiation doses to the thyroid of 0.1 Sv (10 rem).

6.1.2 Ontario

The Province of Ontario has a policy that requires nuclear power plants to procure and stock
adequate quantities of KI for their Primary Zone population. The Primary Zoneis the 10-km
(6.25 mile) zone around the nuclear power stations. Loca governments determine how thisis
best done. Currently, all affected local governments are relying on stockpiles that are
maintained at evacuation reception centers. Kl has also been distributed to schools (parental
permission dlips are kept on file), hospitals, day care centers, prisons, essential services facilities,
and nursing homes. KI has not been pre-distributed to individualsin the Primary Zone.

Ontario Hydro is the licensee for nuclear power plantsin the province. The 10-km (6.25-mile)
EPZ surrounding the Pickering plant contains between approximately 220,000 residents of the
Toronto metropolitan area, and that surrounding the Darlington plant includes 170,000 residents.
Thethird plant isin aless urbanized area, with approximately 20,000 residentsin the EPZ. The
EPZ for the Fermi- 2 plant in Michigan also crosses into Ontario, potentially affecting up to
10,000 people.

Distribution is called for at projected radiation doses to the thyroid of between the lower bound
of 10 mSv (10 rem) up to the upper level of 1 Sv (100 rem) .
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The approved dosage of Kl for thyroid blocking is:
Adultg/children over 12 1 tablet (130mg)
Children 3-12 years 1/2 tablet (65mQ)
Children under 3 /4 tablet (32 mg)
Neonatesto 1 month 1/8 tablet (16 mg) (one dose only)

6.2 Sweden

In 1982, the Swedish Parliament decided that stable iodine tablets should be distributed to all
households within the 12-km to 15-km (7 to 10 miles) area around the four Swedish NPP sites.
Approximately 45,000 households have received 10 tablets containing 65 mg KI. The
distribution is repeated every 5 years through a mailing organized by the regional authorities.
The mailing contains information on basic facts about radiation, the related risks, and what to do
in case of anuclear accident.

In addition to the already distributed tablets, there are two central storage sites, one in Malmo,
close to the Barseback NPP and one in Stockholm. These two storage sites contain tablets to be
used if needed as a complement to the already distributed tablets in the vicinity of an accident.
KI held in stockpiles, under controls of temperature and humidity, have been demonstrated to
hold their potency for at least 14 years. After that period of time, they are replaced with new
pills.

6.3 Czech Republic

In the event of a severe reactor accident, the basic protective actions in the Czech Repbulic are as
follows:

« Evacuation: averted effective dose 100 mSv (10 rem)
» Sheltering: averted effective dose 10 mSv (1 rem)
» lodinetablets: averted effective dose 100 mSv (10 rem)

If there is an accident condition, then K1 isimplemented immediately, for the region within 5 to
7 km (3-4.2 miles) of the nuclear power plant without waiting on the monitoring results. In other
parts of the EPZ, the iodine prophylaxisisimplemented depending on consequences of the
accident.

The licensee isresponsible to pay for the K| tablets and the public information associated with
Kl, aswell as other emergency planning costs.

The K1 tablets were pre-distributed through pharmacies to magistrates, mayors, and from them,
to the public in all emergency planning zones as far as 20 km (12 miles) from the sites of the
nuclear power plants.
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6.4 France

The government issued update guidance on November 14, 2001 for KI distribution. The Prefects
(local governments) are to complete distribution of Kl tablets to al households within the 10 km
(6 mile) radius of the nuclear power stations. The tablets are to be distributed in an efficient
manner that allows for protections of children, teenagers and young adults in the vicinity of
nuclear installations. Options for distribution include door-to-door as well as free distribution
from the local pharmacies. The new program has not yet been implemented. Previous
programs, which included stockpiles at schools, hospitals, day nurseries and other public
buildings that had been implemented were deemed to be ineffective in distributing Kl to the
public in the communities surrounding nuclear power plants.

6.6 Slovak Republic

Potassium iodide tablets have been distributed directly to households (through the Municipal
Offices), to schools, health facilities and hospitals, military bases, police forces, fire protection
units by the Civilian Protection Departments of the County offices. The tablets are distributed in
a 30 km (18 mile) radius around the Bohunice plant and in a20 km (12 mile) radius around the
Mochovce plant.

The nuclear power plants train the local authorities on emergency preparedness matters,
including the use of KI. A public information leaflet is provided to citizens within the emergency
planning zones of the nuclear reactors. This |leaflet details emergency planning measures and
also includes a section on K, including use, contraindications, and side effects.

Tablets have been distributed without regard to age. Two tablets per person were distributed and
areserve or stockpile is available for the transient population.

Citizens are notified by the authorities to take K| through radio and television broadcasts.

6.7 Hungary

Potassium iodide tablets are only available for persons under 40 years of age. The population in
the communities surrounding the nuclear power station are listed by name and age, so that they
KI only goesto those most at risk. They are distributed only during an emergency and are
available from pharmacies, medical centers, mayors' offices, and in some communities,
established election voting facilities.

The criteriafor K1 distribution is based on avertable thyroid dose of 100 mGy (10 rem),
assuming a4 hour release. The tablets are distributed within 30 km (18 miles) of the nuclear
power station.

The decision not to pre-distribute was made to insure, that when K1 was needed, it would be
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available and at the appropriate dosages for the various age groups.

6.8  Belgium

Belguim distributes K1 to its citizens using a"4 zone" method of distribution.
The Federal Agency for Nuclear Control, under the guidance of the Ministry of Interior, has the
responsibility for KI distribution.

Evacuation Zone (0-10 km)
« Predistribution to households via coupons to be redeemed at pharmacies
» Stocks of tablets available in schools, hospitals, leisure centers, business areas
» Reserve stocksin pharmacies
» Public information brochure on K1 use and availability

Sheltering Zone (10-20 km)
» Stocks of tablets available in schools, hospitals, leisure centers, business areas
» Reserve stocksin pharmacies
« Public information brochure on K1 use and availability

Zone of 20-30 km
e Provincia stocks of Kl tablets
« Arrangements for distribution to pharmacies, schools, nurseries
e Public information campaign

Whole-territory
» Central stockpiles of Kl tablets
» Strategic reserve of base products which contain iodine in pharmacies
« Public information campaign
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CHAPTER 7
DISTRIBUTION OF KI

7.1 KI Distribution

Once a State has decided to incorporate K1 into its emergency plans, there are decisions
regarding the method of distribution of the tablets to the public that need to be addressed. At
least three States have added K| as a supplemental protective action for the general public. Their
experiences in implementing Kl as a supplemental protective action for the general public were
presented in Chapter 5. Chapter 6 detailed some international experiences with K1 prophylaxis
distribution. The results of these lessons learned from both the domestic as well asthe
international experiences are summarized in terms of "objectives to be accomplished” and
"elements to be considered” in sections 7.2 and 7.3.

When the decision is made to provide Kl to the public, a method of availability or distribution
must be selected. Specifically, the availability or distribution system must provide for the
recipient to take K1 just prior to, concurrent with the release or within 3 to 4 hours of exposure to
the radioactiveiodine. An effective program would have the following attributes:

. the distribution system must be capable of assuring that the exposed population
understands the proper use of Kl, receives the proper dose of KI, and maintains a
record of the administration of Kl

. in this section several methods of distribution will be discussed
. a combination of these methods may fit the local situation at a specific site
. thisis not an exhaustive list of methods, but rather provides a starting point to

assist emergency planning officialsin the development of a Kl program
appropriate for their specific location

7.2 Pre-Accident Distribution

The State takes action to obtain K1 and distribute the tablets to individuals prior to an accident.
Kl isavailable to citizens through one or more of the following distribution methods:

door to door distribution by State or local officials

distributed at county health department, government agencies, utility offices
mailed to households within the EPZ

distributed at pharmacies/drugstores
distributed at convenience or grocery stores

Several important objectives are accomplished with pre-distribution of KI:

. avoids the time delay in administration of Kl
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. it may reduce congestion at the reception or K| distribution centers.

J provides an opportunity for personal discussion about the use of KI and may also
provide for other needed contacts with the public

J the appropriate dosage instructions can be tailored for each household

Some elements that need to be considered with pre-distribution include:

J this distribution may require additional staff time and resources

. if the tablets are distributed door-to-door, follow-up is needed to insure that the
household received the KI and understood the instructions for its use

. transient populations, such as visitors or workersin the 10 mile EPZ , need to be
considered for potential Kl prophylaxis

. public education must make people aware that evacuation must not be impeded

because of K, i.e. if tablets are lost or not with the individuals, they must not
spend time to look for the tablets or attempt to go back into the EPZ to get their
tablets

. availability of the KI may result in it being used when radioiodine has not been
released

7.3 Post-accident distribution of Kl

Kl is stockpiled by the States and is made available during the accident response by one of the
following methods:

. available at evacuation centers
. available at pre-designated centers
. available at designated points on the evacuation routes

Stockpiling of KI allows States to accomplish several objectives:

. States maintain positive control for the storage of K1 assuring drug product
integrity

. evacuees can be gquestioned to determine their need for K1 and K1 could be
distributed only as needed

. medical staff could be available at the reception center or designated K| center to
respond to questions regarding the usage of Kl

J records of usage can be made at these centers as well as records of consent

. since the distribution takes place under supervised conditions, dosage error should
be minimized

. the distribution can be made to all personnel in the affected sectors, including

transient populations

Some elements that need to be considered with post-accident distribution include:
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. there may be increased traffic to the reception or evacuation center asresidents
attempt to get K1 tablets

. some persons outside of the areas of concern may ask for KI and may slow down
or disrupt the distribution of Kl to the affected population

. may need to increase number of staff members at the reception centers to process
individuals through K1 distribution lines

. reception centers may not be adequately sized to process the number of persons

who might want to obtain KI

. medical staff may need to be available at each Kl distribution point to dispense
appropriate dosages of

. K1 and discuss use of K, including potential side-effects and contraindications
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CHAPTER 8
CONCLUSION

The overall objective of emergency planning and preparedness is to provide dose savings for a
spectrum of accidents that could produce offsite doses in excess of PAGs. The Commission
recognizes that in developing the range of public protective actions for severe accidents at
commercial nuclear power plants, evacuation and in-place sheltering provide adequate protection
for the general public. Additionally, the use of Kl is areasonable, prudent and inexpensive
supplement to a State’ s public protective actions for specific local conditions. The Commission
has determined that funding for purchases of an initial supply of Kl for use by States who choose
to incorporate K1 for the general public in their emergency plans would make a direct
contribution to fulfilling the NRC’ s regulatory mission.

The use of K1 in Poland, during the Chernobyl accident, supports the use of K1 as safe and
effective when administered to large populations. Both the FDA aswell as the WHO endorse the
use of Kl asathyroid prophylaxis during severe reactor accidents involving the release of
radioactive iodines. The FDA and the WHO further conclude that K1 is a safe and effective
means by which to block uptake of radioiodines by the thyroid gland, in aradiation emergency
under certain specified conditions of use (FDA 2001, WHO 1999).

The Commission recognizes evacuation to be the most effective protective measure to be taken
in the event of aradiological emergency because it protects the whole body (including the
thyroid and other organs) from al radionuclides and all exposure pathways. The use of Kl for
public protection is aspecia kind of protective measure in that it offers very specialized
protection. Kl can provide protection against internal doses to the thyroid from radioiodines,
which will reduce the risk of thyroid cancer and prevent acute effects.

There are anumber of practical considerations regarding K1 stockpiling, distribution, and use.
The issues surrounding the prophylactic use of KI following reactor accidents do not lend
themselves to across-the-board solutions. The Commission’s amendment to require explicitly
that planners consider the use of Kl, rather than require the use of Kl, recognizes the important
role of the States and local governments in matters of emergency planning and the use of
medicinal protective measures by their citizens. Depending on the specific circumstances around
aNPP and the type of accident, a State may find the inclusion of Kl as a supplement to other
protective actions to be an added benefit.
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GLOSSARY OF TERMS

Acute Radiation Thyroiditis: Inflammation and necrosis of thyroid tissue as aresult of radiation

doses greater than 200 Gy (20,000 rem) to the thyroid; symptoms are usually mild and abate in a
few weeks, but can lead to a dangerous release of stored thyroid hormones (thyroid storm).

Deterministic Effects: Early deleterious radiation effects on living tissue (e.g., body, organ or

tissue death, cataracts, tissue or organ damage), which generally occur only above a threshold
dose and whose severity depends on the level of dose absorbed. They become evident within a
short period of time from the irradiation (hours, days or weeks, depending on the dose received).
Deterministic effects are expressed in grays (Gy).

Dose: A general term denoting a quantity of radiation. Depending upon its application it can be
qualified as "absorbed dose, "equivalent dose", and "effective dose".

Absorbed dose:

Effective dose :

Draft NUREG-1633

Quantity of energy imparted by radiation to a unit mass of
matter such astissue. Absorbed doseis measured in grays
(Gy), where 1 Gy equals 1 joule of energy absorbed per
kilogram of matter. One Gy produces a different intensity
of biological effects on tissue depending on the type of
radiation (alpha, beta, gamma, neutron). One common
submultiple of the Gy, the milligray (mGy) is often used.
One mGy is equal to 1/1000 of 1 Gy.

Weighted sum of the "equivalent doses' to various organs
and tissues multiplied by weighting factors reflecting the
differing sensitivities of organs and tissues to radiation.
The weighting factor for each organ or tissue expresses the
fractional contribution of the risk of death or serious
genetic defect from irradiation of that organ or tissue to the
total risk from uniform irradiation of the whole body.
Effective dose is measured in seiverts (Sv). Some
submultiples of the Sv used are milliseivert (mSv) and
microseivert (uSv). One mSv isequal to 1/1000 of 1 Sv
and 1 «Svisequa to 1/1,000,000 of 1 Sv.



Equivalent dose Quantity obtained by multiplying the "absorbed dose" in an organ
(e.g., thyroid) or tissue by afactor representing the different
effectiveness of the various types of radiation in causing harm to
the organ or tissue. Thisfactor, whose value varies between 1 and
20 depending on the type of radiation, has been introduced in order
to allow grouping or comparing biological effects due to different
radiations. Equivalent doseis measured in seiverts (Sv). One Sv
produces the same biological effect, irrespective of the type of
radiation.

Goiter: An enlargement of the thyroid gland.

Hyperthyroidism: A condition caused by excessive secretion of the thyroid gland.

Hypothyroidism: A condition caused by deficiency of the thyroid secretion resulting in lowered
basal metabolism; may be radiogenic, estimated to be 100 percent for a dose of 600 Gy (60,000
rem) or more.

Neoplasm: Any new or abnormal growth, such as atumor; neoplastic disease refers to any
disease that forms tumors, whether malignant or benign.

Potassium lodide: Colorless or white crystals, having afaint odor of iodine; used as an
expectorant and as an amebicidal and bacteriocidal agent, as well as an additive to table salt and
animal feed to eliminate iodine deficiency. lodine is the active agent; iodines are also used as
(inorganic) calcium iodide and as (organic) iodinated glycerol and other similar compounds.

Thyroiditis. Inflammation of the thyroid gland; may involve an enlarged thyroid and
hypothyroidism and may require lifelong therapy with thyroid hormone.

Stochastic Effects: Late deleterious radiation effects (e.g., leukemia, tumors) whose severity is
independent of dose and whose probability of occurring is assumed to be proportional to the dose
received. It isalso assumed that there is no threshold dose below which stochastic effects occur,
therefore, at doses lower than those producing deterministic effects and may manifest themselves
after along time (years, decades) from theirradiation. Stochastic effects are expressed in
seiverts (Sv).
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December 20, 2001
Kirksey E. Whatley, Director
Office of Radiation Control
Alabama Department of Public Health
The RSA Tower, Suite 700
P.O. Box 303017-3017
Montgomery, AL 36130-3017

Dear Mr. Whatley:

As you know, the Nuclear Regulatory Commission (NRC) has amended its emergency planning
regulations to require that States consider including the prophylactic use of potassium iodide (KI)
as a protective measure for the general public in the plume exposure pathway Emergency
Planning Zone (EPZ) (66 FR5427, January 19, 2001). The use of Kl would serve as a
supplement to sheltering and evacuation. Subject to available funding, the NRC will provide an
initial supply of K for States that choose to incorporate Kl for the general public in their
emergency plans. The term “States” includes local governments that have been designated by
the State to request such funding.

The NRC, in coordination with the Federal Emergency Management Agency (FEMA) and the
Food and Drug Administration (FDA), is developing the means to provide Kl to States. Within
approximately 30 days, the NRC should be able to supply Kl to States upon written request.

If Alabama concludes that incorporating Kl for use by the general public is appropriate, you may
request the NRC to provide Kl by writing to Kathy Halvey Gibson, Chief, Emergency
Preparedness and Health Physics Section, U.S. NRC, Washington, D.C. 20555. Your letter
must provide the following information: the nuclear power plant (NPP) site(s); the population in
the NPPs’ 10-mile EPZ for which you are responsible; the contact person authorized to receive
the Kl; and the “Ship to” address for Kl delivery. Upon receipt of this information, the NRC will
validate the data and make arrangements for NRC's contractor to ship Ki directly to your
designated contact/address. The NRC will supply two Kl tablets for each person in the 10-mile
EPZ(s). You may also fax your request to (301) 415-2968.

We request that one request for Kl be submitted for each State or Native American government.
If decisions about emergency planning and the use of Kl are the responsibility of local, rather
than State authorities, we request that the State consolidate the local requests and forward the
consolidated request covering all NPPs within the State to the NRC.

The following information is enclosed to this letter for your consideration and use: FDA guidance
on use of Kl (Enclosure 1); FEMA guidelines for KI program implementation (Enclosure 2); NRC
Statements of Consideration published in support of the final Kl rule (Enclosure 3); and NRC
Disclaimer (Enclosure 4). A revision to the KlI Federal policy will be issued shortly and will be
provided to you when it is available. States are encouraged to begin their process for
considering the use of Kl as early as possible, recognizing that the NRC's resources for this
purpose will be limited. NRC will provide Kl to requesting States on a first come, first serve
basis.



If you have questions or require assistance in this matter, please contact either
Kathy Halvey Gibson, NRC, 301-415-1086 or Vanessa Quinn, FEMA, 202-646-3664.

Thank you for your consideration of this important issue.
Sincerely,
IRA/

Paul H. Lohaus, Director
Office of State and Tribal Programs

Enclosures:
As stated



Attachment 2:
FEMA Guidelines For Potassium Iodide Program Implementation
For the Use of Potassium Iodide by the General Public

CONTENTS:

FEMA Guidance on the Use of Potassium Iodide by the General Public for
Commercial Nuclear Power Plant Accidents

Plan Review Requirements Regarding the Use of Potassium Iodide by the
General Public

FEMA GUIDANCE ON THE
USE OF POTASSIUM 10DIDE BY THE GENERAL PUBLIC
FOR COMMERCIAL NUCLEAR POWER PLANT ACCIDENTS

The Federal Emergency Management Agency (FEMA) believes that potassium iodide
(KI) can be an effective supplement to sheltering and evacuation in the unlikely event of a
release of radioactive iodine as a result of a commercial nuclear power plant accident.

The decision to include K1 in the range of public protective actions rests with the States.
FEMA is available to assist States with the decision making process and has developed a
decision matrix to aid in that process. There are two basic methods of distribution: (1)
pre-distribution to the public and (2) stockpiles in facilities such as reception or mass care
centers. Based on the distribution method adopted by a State, the capability to implement
the decision will be evaluated by FEMA as part of its “Reasonable Assurance Finding”
recommendation to the NRC.

The evaluation of a State's capability to distribute KI to the general public can be
achieved through the Annual Letter of Certification, when KI is pre-distributed, and/or a
combination of Staff Assistance Visits and biennial exercise demonstrations, when KI is
in a fixed facility.

If a State chooses to include KI in its range of public protective actions, we recommend
that the State immediately prepare a procedure as to how it would disseminate the KI, if
needed. The State must complete and submit revised plans and procedures, public
information materials, and prescripted emergency instructions to the public by the end of
the calendar year in which the State submits an application for the receipt of KI. Because
States are not required to have their emergency plans revised prior to receipt of KI tablets,
the tablets should be stored in convenient locations for ad hoc distribution, should that
become necessary.

The capability to distribute KI tablets to the general public will be demonstrated by all



Offsite Response Organizations (ORO) during the first exercise following the submission
of plans and procedures (but no sooner than 90 days); and, thereafter, OROs will
demonstrate their capability as specified in the frequency of demonstration table for the
evaluation areas.

OROs will address any issues regarding the distribution of KI to the general public in
their Annual Letter of Certification, including the number of K1 tablets issued or reissued
during the previous year. Specific plan review requirements are attached.
PLAN REVIEW REQUIREMENTS
REGARDING THE USE OF POTASSIUM 10DIDE
BY THE GENERAL PUBLIC

The plans and procedures submitted by the States need to:
¢ Address legal authority
°  Identify the person with the legal authority to made the decision to
recommend the ingestion of potassium iodide (KI) by the general public
e Assign responsibility for implementing the KI decision
*  Specify decision criterion (projected dose, actual release data)
+ Identify eligibility criteria for issuance
»  Describe the distribution method (pre-distribution to resident population only,
distribution at an Offsite Response Organization [ORO] facility, or
distribution to a special segment of the population only)
»  Specify procedure to determine the quantity of pills needed
»  Specify procedure to ensure that the supply of KI is sufficient for the Emergency
Planning Zone population, including the estimated transient/seasonal
population, that may be advised to take KI
+  Identify ORO procedures to request, store, monitor and safeguard, dispense (to
include, if applicable, tracking who received the drug, when, in what quantity
and maintenance of waivers from liability), and dispose of KI stocks
Provisions should include the availability of adequate quantities, storage,
and means of the distribution of radioprotective drugs (NUREG
0654/FEMA-REP-1, Rev.1 Planning Standards E, J, and N)
Available supplies of KI are within the expiration date indicated on KI
bottles or blister packs or there is appropriate documentation extending
the shelf life
e Describe the method to alert and notify the general public of the decision to
recommend that they ingest KI
___Review Alert and Notification system
Review and approve pre-scripted Emergency Alert System message
and/or news advisories
Review and approve public education materials to include brochures,
calendars, newspaper inserts, telephone book inserts

o

[«]

(o]

o

Checklist for items covered in the instructions:

Groups and location of people advised to take K1



Reason for taking KI

Dosage and time period within which KI should be taken

Information on where KI can be obtained or how it will be
distributed

Possible side effects (Check with your doctor before taking
KI)

Other (Specify)




DISCLAIMER

THE U.S. NUCLEAR REGULATORY COMMISSION AND ITS OFFICERS OR
EMPLOYEES MAKES NO WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR ANY
PARTICULAR PURPOSE, REGARDING THE ABILITY OR SUITABILITY OF
ADMINISTERING, USING OR DETERMINING THE PROPER DOSES OF
POTASSIUM IODIDE (KI) FOR ADULTS AND CHILDREN IN THE EVENT OF A
RELEASE OF RADIOACTIVITY FROM A NUCLEAR POWER PLANT, EXCEPT IN
ACCORDANCE WITH THE FEDERAL TORT CLAIMS ACT, 28 U.S.C. 2671 ET SEQ.
IN NO EVENT SHALL EITHER THE U.S. NUCLEAR REGULATORY COMMISSION
OR ITS OFFICERS AND EMPLOYEES BE LIABLE OR RESPONSIBLE FOR

ANY DAMAGES ARISING BY LAW OR OTHERWISE OUT OF THE FUNDING,
TRANSPORTING, STORING, DISTRIBUTING, ADMINISTERING, USING OR
DETERMINING THE PROPER DOSES OF POTASSIUM IODIDE (KI) FOR ADULTS
AND CHILDREN IN THE EVENT OF A RELEASE OF RADIOACTIVITY FROM A
NUCLEAR POWER PLANT, EXCEPT IN ACCORDANCE WITH THE FEDERAL TORT
CLAIMS ACT, 28 U.S.C. 2671 ET. SEQ.
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NUCLEAR REGULATORY
COMMISSION

10 CFR Part 50
RIN 3150-AG11

Consideration of Potassium lodide in
Emergency Plans

AGENCY: Nuclear Regulatory
Commission.

ACTION: Final rule.

SUMMARY: The Nuclear Regulatory
Commission (NRC) is amending its
emergency planning regulations
governing the domestic licensing of
production and utilization facilities.
The final rule requires that
consideration be given to including
potassium iodide (KI) as a protective
measure for the general public that
would supplement sheltering and
evacuation. KI would help prevent
thyroid cancers in the unlikely event of
a major release of radioactivity from a
nuclear power plant. The final rule
responds to petitions for rulemaking
(PRM 50-63 and PRM 50-63A)
submitted by Mr. Peter G. Crane
concerning the use of KI in emergency
plans.

EFFECTIVE DATES: April 19, 2001.

FOR FURTHER INFORMATION CONTACT:
Michael T. Jamgochian, Office of
Nuclear Reactor Regulation, U.S.
Nuclear Regulatory Commission,
Washington, DC 20555-0001.
Telephone: (301) 415-3224. Internet:
MTJi@nrc.gov.

SUPPLEMENTARY INFORMATION: Section
50.47 of the Commission’s regulations
establishes requirements for emergency
plans for nuclear power reactors to
provide reasonable assurance that
adequate protective measures can and
will be taken in the event of a
radiological emergency. Section 50.47(b)
contains 16 planning standards, and in
particular, § 50.47(b)(10) requires that

emergency plans include “a range of
protective actions” for the plume
exposure pathway emergency planning
zone (EPZ) for emergency workers and
the public. This provision does not
identify specific protective actions that
must be included in these emergency
plans.

The Petitioner’s Requested Amendment
to the NRC Regulations

On November 27, 1995 (60 FR 58256},
the NRC published a document
announcing the receipt of a petition for
rulemaking (PRM 50~63) filed by Mr.
Peter G. Crane on his own behalf and
requested public comment on the
suggested action. In the original petition
(PRM 50-63), submitted on September
9, 1995, the petitioner requested that 10
CFR part 50 be amended to include
language taken from FEMA'’s Federal
Radiological Emergency Response Plan
of September 1994. The petitioner
requested that the NRC amend its
regulations concerning emergency
planning to include a requirement that
emergency planning protective actions
include the prophylactic use of
potassium iodide (KI), which the
petitioner stated prevents thyroid cancer
after nuclear accidents.

The petitioner proposed that section
50.47(b)(10) be amended to read as
follows:

(10) A range of protective actions including
sheltering, evacuation and prophylactic use
of iodine have been developed for the plume
exposure pathway EPZ [emergency planning
zone] for emergency workers and the public.

Guidelines for the choice of protective
actions during an emergency, consistent with
Federal guidelines, are developed and in
place, and protective actions for the ingestion
exposure pathway EPZ appropriate to the
locale have been developed.

In the September 9, 1995, petition
(PRM 50-63), the petitioner stated that
he believes that if his proposed rule
change is adopted, the plan will become
an accurate description of emergency
preparedness for radiological
emergencies; the recommendation of the
Kemeny Commission to stockpile KI
will at last be implemented; and the
United States will be in compliance
with the International Basic Safety
Standards.

On November 11, 1997, the petitioner
submitted a revision to his original
petition (PRM 50-63A). In the revised
petition, the petitioner requested that 10
CFR 50.47(b) be amended to read: (10)

“A range of protective actions have been
developed for the plume exposure EPZ
for emergency workers and the public.
In developing this range of actions,
consideration has been given to
evacuation, sheltering, and the
prophylactic use of potassium iodide
(K1), as appropriate. Guidelines for the
choice of protective actions during an
emergency, consistent with Federal
guidelines, are developed and in place,
and protective actions for the ingestion
exposure pathway EPZ appropriate to
the locale have been developed.”

The petitioner also provided a
marked-up version of the NRC staff’s
proposed Federal Radiological
Preparedness Coordinating Committee
(FRPCC) Federal Register document
concerning a revision to the Federal
policy relating to the use of KI by the
general public. The NRC published a
document announcing the receipt of the
amended petition on December 17,
1997, (62 FR 66038) and requested
public comment on the amended
petition.

As part of the petitioner’s comments
on the proposed rule, the petitioner also
stated that his original petition was
incorporated by reference and
resubmitted because the amended
petition was based in part upon the June
30, 1997, Commission decision to fund
State supplies for those States that
request it.

The petitioner also requested in PRM
50-63 that the NRC, either on its own
or jointly with other agencies, issue a
policy statement declaring that KI
stockpiling is a sensible and prudent
measure necessary to assure that the
drug will be available in the event of a
major accident. The petitioner believes
that this statement would clarify that KI
can be used in conjunction with
evacuation and sheltering to maximize
protection to the public.

Commission Action Concerning the
Petitions

By staff requirements memorandum
(SRM) dated June 26, 1998, to SECY 98—
061, “Staff Options for Resolving a
Petition for Rulemaking (PRM 50-63
and 50-63A) Relating to Re-evaluation
of the Policy Regarding the use of
Potassium Iodide (KI) by the General
Public after a Severe Accident at a
Nuclear Power Plant,” the Commission
decided to grant the revised petition for
rulemaking (PRM 50-63A). The
Commission also directed that the
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preamble for the proposed rule include
a statement to the effect that State and
local decision makers, provided with
proper information, may find that the
use of KI as a protective supplement is
reasonable and prudent for specific
local conditions.

By SRM dated April 22, 1999, to
SECY 98-264, “Proposed Amendments
to 10 CFR 50.47; Granting of Petitions
for Rulemaking (PRM 50-63 and 50—
63A) Relating to a Re-evaluation of
Policy on the Use of Potassium lodide
(KI) After a Severe Accident at a Nuclear
Power Plant,” the Commission voted to
approve publication in the Federal
Register of a [7590-01-P] proposed rule
that would grant in part both the
original petition (PRM 50-63) and the
revised petition for rulemaking (PRM
50-63A). The proposed rule was
published for public comment on June
14, 1999 {64 FR 31737). That notice
provides greater detail concerning the
basis for the petition and the NRC’s
rationale for the proposed rule language
put forth for comment.

Other Activities Related to the
Rulemaking on KI

In its decision on June 30, 1997, the
Commission endorsed the Federal offer
to fund the purchase of KI for States at
their request. On June 26, 1998, in a
decision on this rulemaking petition,
the Commission again noted that the
Federal government (most likely the
NRC) is prepared to fund the purchase
of a stockpile of KI for the States, upon
request.? However, in its April 22, 1999,
SRM, the Commission decided: (1) Not
to fund State stockpiles of KI; (2) to
direct the NRC staff to work with FEMA
to establish and maintain regional KI
stockpiles; and (3) to support NRC
funding of the purchase and resupply of
the regional KI stockpiles to the extent
that this cannot be covered by FEMA
under its initiatives. The Commission
determined that notwithstanding the
June 30, 1997, and June 26, 1998,
intention that “‘most likely the NRC”
would fund the purchase of State
stockpiles of KI, NRC was not prepared
to fund State stockpiles of KI absent
Congressional funding specifically for
this purpose.

The Federal Radiological
Preparedness Coordinating Committee
(FRPCC) is responsible to coordinate all

* This was in contrast to previous Commission
statements, such as those made when the
Commission amended its emergency planning
regulations (45 FR 55402) on November 3, 1980,
wherein the Commission stated that any direct
funding ¢f State or local governments solely for
emergency preparedness purposes by the Federal
government would come through the Federal
Emergency Management Agency (FEMA).

Federal responsibilities for assisting
state and local governments in
emergency planning and preparedness
for peacetime radiological emergencies.
Federal agencies which participate in
the FRPCC include (among others): the
Federal Emergency Management Agency
(FEMA), NRC, the Environmental
Protection Agency (EPA), and the
Department of Health and Human
Services (HHS). The 1985 Federal Policy
recommends the stockpiling or
distribution of KI during emergencies
for emergency workers and
institutionalized persons, but does not
recommend requiring pre-distribution
or stockpiling for the general public. In
parallel with petitioning the NRC for
rulemaking, Mr. Crane requested that
the FRPCC policy be reconsidered. In
early 1996, the FRPCC convened a
subcommittee on Potassium Iodide. The
subcommittee recommended the
following to the FRPCC regarding the
Federal KI policy: (1) Without changing
the Federal policy that it is the State’s
prerogative to make its own decisions
on whether to use KI, the Federal
Government (NRC through FEMA),
should fund the purchase of a stockpile
for a State that, hereafter, decides to
incorporate KI as a protective measure
for the general public; (2) the language
in the 1985 policy should be softened to
be more flexible and balanced, as for
instance, rewording it to state “it
[potassium iodide for use by the general
public] is not required, but may be
selected as a protective measure at the
option of the State or, in some cases,
local governments;” and (3) local
jurisdictions that wish to use KI should
consult with the State to determine if
the arrangements are appropriate. If
local governments have the authority or
secure the approval to incorporate KI as
a protective measure for the general
public, they would need to include such
a measure in their emergency plans.

On June 16, 1997, the NRC staff
forwarded to the Commission a staff
version of the FRPCC-proposed Policy
Regarding Use of Potassium Iodide After
a Severe Accident at a Nuclear Power
Plant. In its SRM of June 30, 1997, the
Commission endorsed the Federal offer
to fund the purchase of KI for States. On
June 26, 1998, the Commission directed
that the FRPCC proposed Policy be
modified to include a statement to the
effect that State and local decision
makers, provided with proper
information, may find the use of KI as
a protective supplement is reasonable
and prudent for specific local
conditions. As noted above, the
Commission also reiterated its
endorsement of the Federal offer to fund

KI stockpiles for States. Subsequently,
on April 22, 1999, the Commission
directed the staff to amend the draft
FRN on the Federal KI Policy to
conform to the Commission decision on
the petitions for rulemaking, and the
decision not to fund State KI stockpiles.

On April 29, 1999, the Director of
FEMA, Mr. James Lee Witt, forwarded a
letter to the Commission commenting
on the issue of funding of stockpiles of
KI for States. The letter objected to the
Commission’s “unilateral” decision on
funding, and also noted “FEMA has
always opposed the notion that Federal
regional stockpiles of KI would be
effective [and believes that] regional
stockpiles would complicate, not
strengthen radiological emergency
preparedness.” FEMA believes that if a
State opts to use KI as a supplemental
protective measure, the NRC should
provide the funds for such a purchase.

The NRC responded to Mr. Witt’s
letter on June 15, 1999. This letter noted
the Commission’s decision not to fund
state stockpiles of KI as well as the
reasons underlying that decision. The
letter also referred to the Commission’s
direction to “the NRC staff to work with
FEMA staff to establish and maintain
regional KI stockpiles to be used in the
event that local stockpiles prove to be
insufficient, or when a state without a
stockpile elects to use KI on an ad hoc
basis in the case of a nuclear
emergency.” The letter expressed
confidence that the staffs, working
together would successfully resolve the
KI supply issue. The status of the
stockpile and funding issues are
discussed later in this notice. NRC is
working closely with the other Federal
agencies to determine appropriate
changes to the 1985 policy. A decision
regarding policy changes will be
reached after the conclusion of this
rulemaking.

In accordance with a Memorandum of
Understanding between NRC and
FEMA, NRC sent draft versions of this
Federal Register notice to FEMA for its
review and comment. FEMA responded
by letter dated January 12, 2000. That
letter reiterated their previous
comments opposing regional stockpiles
and instead favoring NRC funding of
State stockpiles. The letter also noted
that the development of regional
stockpiles of KI had not progressed.

As discussed in the public comment
evaluation, the Commission, as part of
its decision to grant in full the amended
rulemaking petition, has withdrawn its
support for the funding of regional KI
stockpiles and has reinstated its offer to
provide for NRC funding of State or, in
some cases, local stockpiles. The
Commission agrees to fund a State’s
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stockpile of K1, subject to various
restrictions and limitations (see Staff
Requirements Memorandum for the
Affirmation Session on December 22,
2000). NRC intends to work closely with
FEMA and the other Federal agencies in
FRPCC to finalize the draft Federal
Policy to replace the 1985 Federal
Policy. A decision regarding changes to
the draft policy will be reached after the
conclusion of this rulemaking. The
substance of the specific comments
attached to the FEMA letter is addressed
by the issues in the public comment
evaluation.

On September 30, 1998, the
Commission also directed the staff to
withdraw its guidance document,
NUREG-1633 and substantially revise
it, in a number of respects, including an
improved discussion on how the
practical problems in KI stockpiling,
distribution and use are handled by
States and other nations who use KI as
a supplement. To accomplish this task,
the NRC formed a KI Core Group,
consisting of representatives from those
States that have KI as a supplemental
protective action, the Conference of
Radiation Control Program Directors,
the National Emergency Management
Association, the U.S. Food and Drug
Administration (FDA), EPA and FEMA.
The revised draft guidance document,
NUREG-1633, ‘“Assessment of the Use
of KI as a Supplemental Protective
Action During Severe Reactor
Accidents”, Rev. 2 is expected to be
issued for comment following receipt of
the FDA'’s draft revised position on
exposure action levels and proper
dosage of KI which was issued for
public comment on January 4, 2001 (66
FR 801).

In addition, the NRC plans to develop
a public information brochure
concerning the use of KI by the general
public following completion of the final
NUREG.

Public Comment Evaluation

On November 27, 1995 (60 FR 58256),
the NRC announced the receipt of the
original petition for rulemaking (PRM
50-63), and requested public comment
on the suggested rule amendment. A
total of 65 comment letters were
received.? Letters in favor of granting
the petition came from 5 environmental
groups, 22 members of the public
(including 1 from the petitioner), and
the American Thyroid Association.
Letters opposed to the petition came
from 20 utilities, 9 State governmental
agencies, 2 utility interest organizations,

2 Two letters that were received in response to the
notice did not address the issues in the petition and
are not discussed further.

a letter signed by 12 health physicists,
2 State university medical centers and 1
member of the public.

On December 17, 1997 (62 FR 66038},
the Commission published a request for
public comment on the amended
petition (PRM 50-63A) in the Federal
Register. In response to several requests,
the comment period was extended until
February 17, 1998, by a Federal Register
notice published on January 21, 1998
(63 FR 3052). A total of 86 comment
letters were received. The letters in
favor of granting the petition came from
8 public interest groups, 48 members of
the public (including 3 from the
petitioner), 3 physicians, 2 U.S.
Senators, one State Representative,
FEMA, the American Thyroid
Association, a KI manufacturer, and the
US Pharmacopeia Convention. Fourteen
utilities, 3 State government agencies, 1
utility interest association, and 2
members of the public opposed the
petition for rulemaking. A detailed
analysis of the issues raised by the
public comments with the response to
those issues was published in the June
14, 1999, proposed rule Federal
Register notice.

On June 14, 1999 (64 FR 31737), the
Commission published a proposed rule
in the Federal Register, based on the
revised petition for rulemaking (PRM
50-63A) and requested public comment
by September 14, 1999. A total of 77
comment letters were received.? The
letters in favor of the proposed
rulemaking and the revised petition for
rulemaking originated from a United
States Senator; a member of the U.S.
House of Representatives; 3 State
agencies; 4 public interest groups; 10
members of the public (including two
from the petitioner); and one letter with
529 signatures. Letters that opposed the
proposed rulemaking came from 14
utilities; 13 State or local government
agencies; 1 utility interest association;
one letter from the Conference of
Radiation Control Program Directors -
Standards committee representing 5
committee members; a letter from the
National Emergency Management
Association representing emergency
management directors in 50 states; a law
firm representing 15 utilities; and a
former Assistant Secretary of Nuclear
Energy at DOE. The FEMA letter of
April 29, 1999, was submitted before the
rule was published and discussed KI
stockpiles. Another 24 letters requested
the Commission to grant the original
petition (PRM 50-63) by requiring the

3 Three of the letters (those from FEMA, the
senator and the congressional representative) were
not submitted during the comment period in
response to the notice, but are being treated as
comment letters for purposes of this discussion.

use of KI rather than the consideration
of KI in emergency planning. These
letters originated from members of the
public as well as public interest groups.
As part of the petitioner’s comment
letter dated August 17, 1999, on the
proposed rule the petitioner stated that,
in light of the Commission’s decision
not to fund state stockpiles of KI, the
Commission should consider his
original petition (PRM 50-63) to be
incorporated by reference and
resubmitted. He also requested the
Commission to grant the petition as
originally submitted.

The following discussion addresses
the significant comments and issues
raised in the three public comment
periods for the original and amended
petitions for rulemaking and the
proposed rule.

Issue A: Should KI Be Considered as a
Supplemental Protective Action to
Evacuation and Sheltering

Several commenters on the proposed
rule state that the rulemaking would not
add significant public health and safety
benefit beyond the current emergency
plans, because evacuation and
sheltering are the best means to protect
the public in the event of a radiological
emergency. According to these
commenters, evacuation and sheltering
are more effective at dose reduction
because they reduce dose to all organs,
not just to the thyroid.

Other comments express the view that
the Chernobyl experience (including use
of KI in Poland) shows that (1) thyroid
cancer is a major result of reactor
accidents, (2) the exposure can continue
for days and thus the institution of KI
blocking at any time is beneficial, (3)
deployment of K1 is safe, and (4) shelf
life is extremely long. These
commenters note that EPA Manual
[Manual of Protective Action Guides
and Protective Actions for Nuclear
Incidents, EPA-400-R-92-001 (May
1992)] quotes the FDA as stating that
potassium iodide “will have substantial
benefit even if it is taken 3 or 4 hours
after acute exposure.” Thus, these
commenters believe that the advantage
of having a supply of KI on hand
outweighs moderate cost and that KI
should be a supplemental protective
action. Further, these commenters note
that just because there may be other
radionuclides to which people are
exposed is not a reason to deny them
the availability of KI.

Commenters who favor the use of KI
as a supplemental protective action
conclude that evacuation and sheltering
alone may not be sufficient safety
actions in the event that evacuation is
not feasible. They state that natural
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disasters could occur that would make
evacuation difficult and time consuming
at best, as for instance, earthquakes,
hurricanes, blizzards, and ice storms.
According to these commenters, a point
against strong reliance upon evacuation
is the evacuation routes themselves. As
an example, a commenter cites the area
around the Seabrook Nuclear Plant,
noting that during the summer tourist
season especially, it can be predicted
that evacuees will be forced to wait in
traffic for great lengths of time. This
commenter believes that if KI were
predistributed, instances of cancer,
hypothyroidism and other thyroid
disorders might be avoided.

Response. The Commission
recognizes evacuation to be the most
effective protective measure to be taken
in the event of a radiological emergency
because it protects the whole body
(including the thyroid and other organs)
from all radionuclides and all exposure
pathways. The Commission recognizes
that there may be situations when
evacuation is not feasible or is delayed.
In-place sheltering is an effective
protective action in such a situation.
However, it is important to note that the
issue is not evacuation or sheltering
versus KI. Rather, it is evacuation or
sheltering with KI versus evacuation or
sheltering without KI. The use of KI is
intended to supplement, not to replace,
other protective measures. This
amendment represents no change in the
NRC'’s view that the primary and most
desirable protective action in a
radiological emergency is evacuation of
the population before any exposure to
radiation occurs. Depending on the
circumstances, KI may offer additional
protection for one radiation-sensitive
organ, the thyroid, if used in
conjunction with evacuation and
sheltering. In developing the range of
public protective actions for severe
accidents at commercial nuclear power
plants, evacuation and in-place
sheltering provide adequate protection
for the general public but the use of KI
can be a reasonable and prudent
supplement. Therefore, it seems
reasonable, while continuing to
recognize the role of the State and local
governments in matters of emergency
planning, to require explicitly that
emergency planners consider the use of
Kl

Issue B: Is There a Need for New
Regulation

Commenters in favor of the proposed
rule note that a host of countries—
France, Germany, Belarus, Russia,
Switzerland, Austria, the Czech
Republic, Japan, Great Britain, Sweden,
Slovakia, and others—protect

themselves with stockpiles of KI. These
commenters point to soaring rates of
thyroid cancer appearing in children in
the Soviet Union who were exposed to
the Chernobyl nuclear accident and who
received too little potassium iodide, and
too late. Thus, these commenters
support the view that there is new
information that suggests the need for
consideration by State and local
governments. In addition, many of these
commenters would go further than the
proposed rule language and require the
use of KI, not just its consideration.

In contrast to the above, letters from
some state and local governments, and
from utilities, say that the State and
local governments have already
considered the use of KI. They believe
that the petitioner has not provided any
compelling reasons why additional
Federal requirements are needed or how
they would benefit the health and safety
of the public. These State and local
government commenters reject the view
that the States have not had access to
sufficient technical information
regarding potassium iodide, and that
without accurate and current
information on KI—including the
Chernobyl experience and the
consensus of international experts—
States cannot make an informed
judgment. They conclude that this
assertion is without merit, as there has
been no shortage of information related
to the use of potassium iodide available
to State radiological emergency
planners, and oppose the implication
that State and local governments, absent
Federal actions, are incapable of making
informed decisions regarding the
protection of their citizens during a
radiological emergency. One commenter
stated that by issuing this rule, the
Commission is ignoring the views of
States where KI has been stockpiled or
pre-distributed, and where experience
shows the system is ineffective.

The commenters opposing the
proposed rule on this basis also note
that reliance on the Chernobyl
experience discounts the vast technical,
political, and socio-economic
differences between the United States
and Eastern European countries at the
time of the Chernobyl accident. The
efficacy of any protective measure will
depend on a large number of factors,
including but not limited to: the type of
reactor involved; accident sequences
and timing; source term; timeliness of
notification; the manner in which
protective action decisions are made
and transmitted to the public; the
mobility of the public; and the
receptiveness of the general public to
official instructions. These commenters
believe that the above factors have

already been considered by State and
local governments in the development
of existing emergency response plans.

Response. The Commission did not
intend to imply that States are not
capable of making informed decisions
regarding the protection of their citizens
during a radiological emergency. In fact,
the final rule calls on offsite authorities
to make their own decision on this
matter. Additionally, the Commission
recognizes that most State and local
governments have already considered
the use of KI in the event of an
emergency as part of their planning.
Nevertheless, the Commission believes
it appropriate to provide information
that may be of aid to offsite authorities
in their consideration of this matter.
Offsite authorities may, of course, use
this information as they see fit.

Several States have welcomed the
NRC’s efforts in developing information
relating to the benefits and risks
associated with using KI as a
supplemental protective measure for the
general public. This information is
intended to supplement and update
information already available on this
subject, including experience from State
and foreign governments that have made
KI available to the public. As noted
earlier, this information will be in a
revised NUREG-1633, which is
scheduled for publication for comment
after the FDA issues its draft guidance
and in an information brochure.

The Commission finds that KI is a
reasonable, prudent, and inexpensive
supplement to evacuation and
sheltering for specific local conditions.
Through its decision to require that the
use of KI be “considered” (rather than
being required), the Commission is
acknowledging that the efficacy of any
protective measure will depend upon a
number of factors, including those noted
by the commenter, that can vary not
only between countries but in
individual States. Thus, the
Commission concluded that decisions
on the use of KI need to be resolved on
a State-by-State basis. As part of this
consideration, State and local
governments can weigh all relevant
factors.

Issue C: The Importance of Information
in the Decisionmaking Process
Concerning the Public Use of KI

In the proposed rule, the Commission
noted that NUREG-1633 was being
revised to provide information about
experience in the United States and
abroad with distribution of KI, and that
an information brochure was also being
prepared. According to some
commenters, distribution of information
on the benefits and risks associated with
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the use of KI should not be limited to
people living within nuclear power
plant emergency planning zones.
Further, commenters note that a
comprehensive public information
program outlining the potential range of
benefits and risks of using KI and how
to employ it most effectively in the
event of a radiological emergency would
be necessary to allow personal
decisionmaking. Making the
information and the KI itself available
directly to members of the public

provides them with the ability to decide .

for themselves how best to take
advantage of the benefits associated
with the use of KI as supplementary
protection. One vehicle currently used
for disseminating regular preparedness
information which could be used to
provide information on KI is the public
information brochures and calendars
already required to be distributed
annually within each emergency
planning zone. In this commenter’s
view, making information and KI
available provides the greatest level of
protection for the greatest number of
people.

Some State government organizations
were concerned that making provisions
for KI might give the public a false sense
of security that they are fully protected,
and that the public might not evacuate.
Thus, these organizations believe that
there is a need for public information
concerning the supplemental role that
the use of KI could play.

Several of the commenters stated that
it is desirable that the NRC would work
with other appropriate Federal agencies
to develop and promulgate clear and
necessary guidance on the subject,
similar to the guidance on sheltering
and evacuation. These commenters also
believe that the final decision should lie
at the discretion of the State and local
governments. A few commenters
expressed the view that the rule puts the
burden of assessment on States who
have fewer technical resources than the
NRC, the EPA or the FDA.

One commenter thought that the
decisionmaking about stockpiling KI
must include rigorous assessments to
ensure sufficient quantities of KI will be
available for distribution to members of
the public, in both the plume exposure
pathway and the ingestion exposure
pathway.

Response. The Commission
recognizes that once a State decides to
include KI as a protective measure for
the general public, it would be up to the
State to decide how and when to
conduct an educational program on the
benefits and risks associated with using
KI and to supply KI for appropriate
distribution to the general public.

Additionally, the Commission agrees
that more detailed guidance on the use
of KI would be useful in assisting States
to assess the merits of stockpiling KI for
the general public, including logistics,
amounts and public information needs.
The Commission has formed a KI “Core
Group” consisting of representatives of
State, local, and Federal agencies whose
responsibility is to develop clear
guidance relating to the use of KI. This
guidance (NUREG-1633, Rev. 2) should
be published for comment after FDA
issues its draft guidance, which was
issued for public comment on January 4,
2001 (66 FR 801). The NRC is
continuing to work with other Federal
agencies through the FRPCC to
coordinate government policies
concerning radiation protection and
emergency planning. Further, a public
information brochure to be published
later will assist States and individuals
in making an informed decision on KI.

Issue D: Making KI Available to the
General Public

A range of comments were submitted
concerning ways by which KI could be
made available to the general public in
the event of a radiological emergency.
Many commenters simply asked NRC to
“make KI available” without further
detail. In the proposed rule, the NRC
discussed Federal stockpiles of KI as
part of Federal response to terrorist acts.
One commenter indicated that
expanding this supply may be the best
approach. Another commenter stated
that the public is not interested in
stockpiles, but instead wants
information to make their own
decisions. Of those comments related to
specific methods of availability, these
can be generally grouped into
individual availability, State stockpiles
in the vicinity of nuclear power plants,
or regional stockpiles.

Individual Availability

One State submitted, as part of its
comments, a report that discussed a
plan they have developed that would
allow citizens to gain access to KI in
advance of an accident. The plan calls
for the State to secure agreements with
KI manufacturers to sell the medication
directly to individuals or retail outlets,
and to urge local pharmacies to stock KI
as an over-the-counter drug. Information
concerning KI availability and use
would be included in the annual
emergency information mailings
prepared by nuclear power plant staffs
and distributed to every property owner
within the emergency planning zones.
The State concluded that this method
would allow individuals to make their
own decisions about the use of KI. This

State noted that one can envision this
activity being conducted in conjunction
with existing programs designed to
remind and encourage family members
to periodically check home first aid kits,
smoke detectors, spare batteries for
flashlights and radios, and other items
that they might employ for their comfort
and protection in the event of any
emergency. In addition, one commenter
noted that KI is now available via the
Internet from at least two vendors at an
affordable price. (See also comments
above in issue C about decisionmaking.)

State Stockpiles

A number of commenters believe that
KI should be stockpiled in schools, fire
houses or reception centers near nuclear
power plants. These commenters state
that this is the advice of the experts, for
instance the World Health Organization
and Dr. Jean Temeck, from FDA. These
commenters believe that the young are
the most vulnerable; and, in the words
of Dr. Temeck, “in an emergency you
want to get it to the children as quickly
as possible and the teacher is right there
on the spot. * * * You do not need to
be medically trained to give KI. A
permission slip to administer KI can be
sent out by the school at the beginning
of each year.” Further, it makes sense to
these commenters that this time-critical
medicine be available nearby, such asin
a local school, hospital, or fire-station.
Thus, these commenters believe that
State stockpiles are appropriate because
regional stockpiles will not adequately
protect the public since KI must be
taken prior to exposure, or very shortly
thereafter (within about six hours), to be
an effective blocking agent.

Regional Stockpiles

A number of commenters, including
emergency preparedness and response
officials and FEMA, are concerned
about the regional stockpiling and
distribution process and its potential for
reducing the effectiveness of measures
which will provide much greater
protection to the public. In their view,
the complex logistics of storage and
distribution of regional stockpiles far
outweigh the usefulness of such a
stockpile and that regional stockpiles of
potassium iodide would complicate, not
strengthen radiological emergency
preparedness. These commenters
believe regional stockpiling has
disadvantages as compared to State
stockpiling. The administration of KI is
time-critical and regional stockpiling
means critical time will be spent
transporting the drug from a regional
stockpile to the area where it is needed.
For these reasons, they believe that
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regional stockpiles should supplement,
not substitute for State stockpiles.

Besponse. If a State decides to use KI
as a supplemental protective measure,
the Commission agrees that the State
should focus on the early administration
of KI to children. A decision to make KI
available to the general public will
require some planning by the State for
its own supplies of KI and methods of
distribution. Such planning (for
implementation of protective actions) is
a normal part of a State’s emergency
planning activities. As noted earlier, the
NRC plans to issue a guidance
document (NUREG-1633) to assist the
States. The Commission recognizes the
logistical challenges associated with the
distribution of KI to the general public.
For this reason, the staff intends to
include a discussion of experience with
KI distribution in the United States and
abroad in the guidance document
NUREG-1633.

There are different approaches that a
State can use in incorporating KI as a
supplemental protective measure for the
general public. One approach is that
mentioned by a commenter to distribute
information about the over-the-counter
availability of KI. Making KI available
over the counter would provide
members of the public with the
opportunity to decide for themselves if
they wanted to store and use KI. In fact,
some KI manufacturers have indicated
that they would make KI available to
any person who requests it, at a fee.
This approach would minimize the
need for State stockpiles or
predistribution and would put KI in the
hands of the public before an accident
occurs, rather than attempting to
distribute the KI from stockpiles after an
emergency is declared.

The concerns about the effectiveness
of regional stockpiles for rapid
deployment of KI to the public are also
acknowledged. FEMA has stated that in
its view, regional stockpiles will not
enhance local radiological emergency
preparedness because of complex
logistics. The Commission agrees. As
part of its decision on this final rule, the
Commission has decided to provide
funding for a supply of KI for States that
request such funding through FEMA
and to discontinue support of regional
stockpiles. The Commission believes
that in light of logistic difficulties, it is
doubtful that regional stockpiles of KI
could be effectively employed in the
unlikely event of a radiological
emergency at a commercial nuclear
power plant.

Issue E: Requiring versus Considering
Use of KI

Several commenters thought that the
proposed rule should be modified to
require the use of KI, not just the
consideration by State and local
officials. These commenters believe, for
instance, that the tragic comedy of
errors surrounding attempts to
distribute KI in the wake of the Three
Mile Island partial core melt accident
only serves to highlight the need for pre-
distribution. The health of our children
is too important to leave their protection
to the consideration of states. These
commenters ask that if the U.S. system
is adequate, why do other industrialized
nations believe that sheltering and
evacuation alone are insufficient? Some
of these commenters want all
commercial reactor licensees to
distribute KI to all individuals within
the EPZ and to make KI available to
anyone within a 50-mile radius of the
reactor upon request. These commenters
believe that the prophylactic use of KI
for the general public should be a
mandatory emergency planning
requirement and should not be merely
an optional consideration, because, if
given the choice, many States may not
adequately protect their citizens.
Another reason cited for wanting NRC
to require KI is that “without a federal
mandate for stockpiling KI, the nuclear
industry will simply shift its fight
against the policy to the State and local
levels.”

Response. Because the Commission
believes that current emergency
planning and protective measures—
evacuation and sheltering—are adequate
and protective of public health and
safety, the Commission will not require
use of KI by the general public. Rather,
the Commission recognizes the
supplemental value of KI and the
prerogative of the State to decide on the
appropriateness of the use of KI by its
citizens. The Commission believes the
final rule together with the
Commission’s decision to provide
funding for the purchase of a State’s
supply of KI strikes a proper balance
between encouraging (but not requiring)
the offsite authorities to take advantage
of the benefits of KI and acknowledging
the offsite authorities’ role in such
matters.

The use of KI is intended to
supplement, not to replace, other
protective measures, This rule change
thus represents no alteration in the
NRC’s view that the primary and most
desirable protective action in a
radiological emergency is evacuation of
the population before any exposure to
radiation occurs. The Commission

recognizes that there may be situations
when evacuation is not feasible or is
delayed. In-place sheltering is an
effective protective action in such a
situation. Depending on the
circumstances, KI may offer additional
protection to one radiation-sensitive
organ, the thyroid, if used in
conjunction with evacuation and
sheltering. In addition, the Commission
notes that issues surrounding the
prophylactic use of KI following such
accidents do not lend themselves to
across-the-board solutions. Therefore,
the Commission has chosen to leave this
decision to State and local emergency
response planners, who may find that KI
should be a supplementary protective
measure, rather than to mandate its use.
Additionally, the Commission’s
amendment to require explicitly that
planners consider the use of KI, rather
than require the use of KI, recognizes
the important role of the States and
local governments in matters of
emergency planning and the use of
medicinal protective measures by their
citizens.

Issue F: Funding

Some commenters, including FEMA,
state that the recent decision of the
Commissioners not to fund the purchase
of KI is an unfortunate reversal to the
goal of providing supplementary
protection for the general public. Thus,
citing the Chernobyl accident, they urge
the Commission to reconsider its
position in light of the proven
usefulness of KI in preventing
childhood thyroid cancer. One State
commenter was concerned that after two
years of efforts made toward
implementing this supplementary
protection, the Commission’s recent
actions undermine that State’s effort.
While understanding the Commission’s
financial concerns leading to this
decision, this commenter proposed that
the Commission could approach
Congress for a supplemental
appropriation.

Another commenter stated that the
Commission’s withdrawal of the offer to
pay for State KI stockpiles sends a
message that KI preparedness is not
important, and that States who were
considering plans to establish stockpiles
have dropped such plans. Further, some
commenters believe that the NRC
reversal of position regarding funding of
KI for States that elect to stockpile it
adversely affects the implementation of
the policy proposed by the Federal
Radiological Preparedness Coordinating
Committee (FRPCC). [That draft policy
currently provides that if a State
chooses to add KI as a supplement to its
evacuation and sheltering protective
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actions, the State will inform FEMA,
which will forward the request to the
NRC for payment.] Another commenter
noted that the Kemeny Commission
supported stockpiling KI, and that the
Commission should fulfill an earlier
NRC commitment to do so.

Several States expressed the view that
the requirement that use of KI be
considered is an unfunded State
mandate and is contrary to an Executive
Order of 8/5/99. ]

A number of commenters stated that
they thought the utilities should pay for
supplies of KI in the vicinity of the
power plants. Some utilities expressed
concern that the rulemaking might
result in requests to the utilities from
State and local organizations for such
funding.

Response. The Commission decision
not to fund State stockpiles has been
reversed as the result of public comment
on this rulemaking. Promulgation of this
final rule underscores the Commission’s
views on the importance of emergency
preparedness, including consideration
of the use of KI. The Commission has
decided to fund State and, in some
cases, local stockpiles of KI, subject to
certain restrictions and limitations (see
Staff Requirements Memorandum for
the Affirmation Session on December
22, 2000). The Commission believes that
in light of logistical difficulties, it is
doubtful that regional stockpiles of KI
could be effectively employed in the
unlikely event of a radiological
emergency at a commercial nuclear
power plant. The Commission’s offer to
fund the purchase of a supply of KI for
a State choosing to use KI prophylaxis
as a supplemental protective measure
retains the FRPCC'’s proposal that the
State remain responsible for all other
funding connected with the
incorporation of KI, such as preparing
guidelines for its stockpiling,
maintenance, distribution and use, and
for all other ancillary costs.

The Commission agrees that, in the
past, licensees may have found it in
their own self interest to assist State and
local governments by providing
resources for emergency planning
needs. The Commission expects that
those States who decide to use KI for the
general public will make suitable
arrangements to fund costs other than
the initial purchase of a supply of KI.
After funding the initial purchases of KI,
the Commission may consider
extending the program to fund stockpile
replenishment, but has made no
commitments in this regard. As with
other aspects of offsite emergency
planning, the NRC will not require
licensees to fund State activities, but the

States can, of course, act in cooperation
and coordination with licensees.

As to the issues whether the rule
constitutes an ‘“unfunded State
mandate” or is contrary to an Executive
Order of August 5, 1999, the Nuclear
Regulatory Commission, as an
independent regulatory agency, is not
subject to the requirements of Title II of
the Unfunded Mandates Reform Act of
1995 or Executive Order 13132,
“Federalism,” August 5, 1999,

Issue G: Whether This Rulemaking Is a
Backfit

A commenter representing nuclear
utilities raised a concern that if
licensees would be required to expend
significant resources in considering the
use of KI in emergency plans, then the
proposed rule is clearly a backfit and a
backfitting analysis should be
performed. Thus, the commenter
requested that the NRC either limit the
specific actions which would be
required to be taken by licensees to
demonstrate that the adequate
consideration required by the proposed
rule has been implemented, or the
required backfitting analysis should be
conducted and a suitably revised
proposed rule should be published for
comment.

Response. This notice contains a
“Backfit Analysis™ section, which notes
that the Commission concludes that the
rule imposes no new requirements on
licensees, nor does it alter procedures at
nuclear facilities. Rather, it is directed
to States or local governments, the
entities with the responsibility to
determine the appropriateness of the
use of KI for their citizens, calling upon
the governments to consider KI as one
of the elements of their offsite
emergency planning. The final rule
imposes no binding requirement for
State or local governments to alter
emergency plans and procedures.

Furthermore, the basic standard that
emergency planning must include
consideration of a range of protective
actions is already set forth in the
existing § 50.47(b)(10). Once again, the
rule does not impose new requirements
on nuclear power plant licensees who
are the intended beneficiaries of the
Backfit Rule provisions. Therefore, no
backfit is involved.

Issue H: State Liabilities in Providing KI
for the General Public

State and local government
organizations raised concerns about
legal implications should a member of
the general public be given KI at their
directive or recommendation and the
individual has an extreme allergic
reaction. Commenters note that the

Federal Register notice does not address
legal issues for States who decide to
adopt KI and for States who do not

. decide to adopt or administer KI to the

public. Further, if the NRC decides to
require stockpiling of KI for the general
public, the commenters ask whether
NRC has considered what liability may
arise from any adverse health effects.
Another concern was about who would
assume liability if the KI was used prior
to a Governor ordering its use.

Response. These comments focus
principally on concerns that State and
local governments involved in
distribution and administration of KI
may be liable in tort if an individual
receiving the KI has a significant
adverse medical reaction to the KI. As
stated in the proposed rule FR notice,
the question of whether a State or
locality might be liable for involvement
with administration of KI to the general
public can only be answered by
reference to the laws and precedents of
particular States. The NRC presumes
that this would be part of the
“consideration” that States and
localities will undertake as a result of
promulgation of this rule. To the extent
that commenters are raising the
potential for Federal government
liability for the promulgation of this
proposed rule, the proposed rule FRN
notes NRC views that whether the
Commission may be subject to tort
liability through the implementation of
a KI program depends upon a number
of factors. However, it would appear
that a Commission decision to require
State and local emergency planning
officials to consider stockpiling KI for
public distribution should be subject to
the “discretionary function” exception
to the Federal Tort Claims Act. 28 USC
2671, et seq., which protects the Federal
Government from liability. The
Commission’s offer to fund State
stockpiles would similarly be subject to
the “discretionary function” exception.
The Commission has directed the staff
to ensure that NRC funding for KI is
accompanied by appropriate disclaimers
to ensure that the NRC and any of its
employees are not to be held
responsible for any activity connected
with transporting, storing, distributing,
administering, using, or determining
proper doses of KI for adults and
children.

Issue I: FDA Input on KI

A few commenters thought that the
dosage and intervention levels should
be lowered from the values in the
existing FDA guidance. For instance,
they conclude that NRC should require
using KI prophylaxis at one rem
projected dose exposure not at the



5434

Federal Register/Vol. 66, No. 13/Friday, January 19, 2001/Rules and Regulations

current 25 rem. It was noted that Poland
uses a 5 rem intervention level. The
concern of these commenters is that
continued use of the old guidance
subjects children to greater risk than
necessary.

Response. The FDA is the Federal
agency responsible for decisions about
appropriate thresholds and dosages for
use of KI. Existing FDA guidance related
to the use of KI on dosage intervention
levels is contained in a June 29, 1982
notice (47 FR 28158). As stated therein,
“FDA concludes in the final
recommendations that risks from the
short-term use of relatively low doses of
potassium iodide for thyroid blocking in
a radiation emergency are outweighed
by the risks of radioiodine-induced
thyroid nodules or cancer at a projected
dose to the thyroid gland of 25 rem.”
That notice also provides recommended
dosages for adults and children. New
FDA guidance was published in the
Federal Register for public comment on
January 4, 2001 (66 FR 801). The
Commission will incorporate it into its
guidance documents.

Issue J: Original Petition Versus Revised
Petition

A few commenters state that in the
proposed rule, the Commission claims
to have granted the alternative
submitted in the amended petition, but
did not actually do so. In their view, the
amended petition contained the
combination of three elements— the
requirement to consider KI stockpiling,
the unequivocal recommendation that
States establish stockpiles, and the offer
of Federally-funded State stockpiles.
Since the promise of funding removed
a major impediment to States adopting
a pro-KI policy, the commenters believe
that the petitioner felt that amending his
petition to require only “consideration”
of the use of KI would likely result in
State decisions favorable to using KI. In
their view, the amended PRM was
premised on the now-withdrawn NRC
offer of Federally-funded State
stockpiles of K1, and therefore it would
be entirely appropriate for the petitioner
to rescind his amendment to PRM 50—
63 and to insist that the NRC adopt what
was requested in his original petition.

Response. The Commission agrees
with this comment. Since the
Commission has decided to reinstate its
offer to fund a supply of KI for State or,
in some cases, local governments that
choose to incorporate KI prophylaxis in
their emergency plans, the Commission
believes that it is granting the amended
petition (PRM-50-63A)} in all respects.

Issue K: Meaning of ““Consideration”

Several commenters stated that the
proposed rule is vague in that it did not
define “consideration.” They believe
that the rule should clarify that the KI
“consideration” within the context of
radiological emergency planning and
preparedness needs to be performed
only once by the responsible State
agency, which would provide written
notice of the consideration to the
Commission. Thereafter, no further
“consideration” should be required
unless the State determines there is
reason to reconsider its position and
that the “consideration” process is not
subject to continuing oversight or
recurring evaluation by the NRC, or any
other federal agency.

Another commenter questioned
whether a State that considered the
issue in the early 1980s, and rejected the
use of KI, could now claim that the
Commission’s current proposal has
already been fulfilled. Reliance upon
the earlier consideration would violate
the intent of the petitioner’s proposal.

Another commenter questioned
whether the following scenario would
be considered acceptable and in
compliance with the rule: a State
considered the use of KI, but found the
licensee unwilling to pay for it, so the
State decided that although use of KI
might be a good idea, it couldn’t afford
it.

Response. The Commission would
expect that a State’s “‘consideration”
would involve at least an internal
review of this notice and brief
deliberation on the State’s position on
the use of KI by the general public. In
NRC'’s experience, States periodically
review their emergency plans and
preparedness, typically on an exercise
frequency basis, to ensure that plans are
up to date and account for local changed
circumstances. For those States that
conduct such periodic reviews, the
Commission would expect the States to
undertake their “consideration” of the
use of KI during the first periodic
review conducted by the State of offsite
emergency plans and preparedness
following the effective date of this rule
amendment and issuance of revised
NUREG-1633 guidance. For those States
that do not routinely conduct periodic
reviews, the Commission would expect
the States to undertake their
“consideration” of the use of KI on the
same frequency as periodic emergency
preparedness exercises following the
effective date of this rule amendment
and issuance of guidance. The rule does
not require States to provide written
notice of their “consideration.” The
Commission expects that States will

inform FEMA and the NRC of the results
of their consideration.

Additionally, the Commission agrees
that the “consideration” process is not
subject to continuing oversight or
recurring evaluation by the NRC or any
other Federal agency.

By issuing this rule, the Commission
is stating its conclusion that
consideration of the use of KI that might
have been performed many years ago,
needs to be reexamined in light of new
information. Thus reliance upon such
earlier evaluations would not be
consistent with the rule requirement.

Issue L: Federal Distribution of KI

One commenter noted that the
Commission’s proposed rule would
seem to support the same techniques
used for forced KI distribution that were
dictated by governments in Eastern
Europe during the Chernobyl accident.
The commenter urged the Commission
to consider whether this posture would
be endorsed by any government, be it
Federal, State, or local. This commenter
believes the NRC staff ignores the
testimony of those States where KI is
stockpiled or pre-distributed for the
public and where experience shows the
system is ineffective. Additionally, a
commenter thought that the proposed
rule is predicated on the false
assumption that even if States decide
not to stockpile KI for the general
public, they will have access to Federal
reserves of the drug. By the
Commission’s own admission, such
reserves have yet to be established nor
has the funding mechanism to support
such reserves been identified. The
proposal suggests that states “‘consider”
the availability of resources that do not
exist.

Likewise, a commenter stated that the
proposed rule implies that even when a
State decides as a matter of public
policy against distribution of KI for the
general population, the Federal
government will develop plans to
override that decision. The purpose of
such plans is unclear in the context of
the proposed rule. Once a State has
given due consideration to the use of KI
stockpiling as a supplemental protective
action and determined it to be
unwarranted, the commenter seeks the
basis on which the Commission
proposes to develop a contingency plan.

Response. The Commission has never
endorsed “forced KI distribution.”
Under this final rule the use of KI
continues to be a State option.
Moreover, revised NUREG-1633 will
discuss the benefits and risks associated
with using KI and the U.S. and foreign
experience with public distribution.
While the Commission has always



Federal Register/Vol. 66, No. 13/Friday, January 19, 2001/Rules and Regulations

5435

recognized that distribution at the time
of an accident will present difficulties if
there has been no advance planning, the
Commission believes that the States will
take the distribution matters into
account when they consider the use of
KI for the general public under this rule.

The Commission has decided to
withdraw its decision to provide
funding for regional Federal KI
stockpiles. However, it should be noted
that Commission efforts in this regard
were not intended to “override” a State
decision not to use KI during an
emergency; rather, they were intended
to make KI available in the event that a
particular State changed its views and
decided to use KI in an actual
emergency, and had nowhere else to go
for KI. The Commission believes that in
light of logistical difficulties, it is
doubtful that regional stockpiles of KI
could be effectively employed in the
unlikely event of a radiological
emergency at a commercial nuclear
power plant.

Issue M: Importance of Emergency
Planning

A few commenters feel that safe siting
and Design-Engineered features alone
do not optimize protection of the
public-health and safety and that the
Commission should not rely upon
probabilistic risk assessments to obviate
the need for stockpiling and
predistribution of KI. Another
commenter is concerned that the
premature aging of reactor components,
the economics of utility restructuring,
and the long-term storage of high-level
waste at reactor sites all contribute to
the need for KI stockpiling.

Response: The Commission agrees
with the importance of emergency
planning to complement site and design
features and stated so in the August 19,
1980, Federal Register Notice (45 FR
55402) which codified the NRC’s
emergency planning regulations
following the Three Mile Island
accident: “The Commission’s final rules
are based on the significance of
adequate emergency planning and
preparedness to ensure adequate
protection of the public health and
safety. It is clear * * * that onsite and
offsite emergency preparedness as well
as proper siting and engineered design
features are needed to protect the health
and safety of the public. As the
Commission reacted to the accident at
Three Mile Island, it became clear that
the protection provided by siting and
engineered design features must be
bolstered by the ability to take
protective measures during the course of
an accident.”

The Commission did not rely upon .
probabilistic risk assessments in
developing this final regulation on
consideration of the use of KI.

The Commission interprets the third
comment to relate to factors that the
commenter believes could increase the
likelihood of an accident and which, in
the commenter’s view, heighten the
importance of emergency planning. The
Commission’s regulations recognize the
importance of emergency planning by
requiring development of a range of
protective actions, which include
sheltering and evacuation and, by this
rulemaking, consideration of the use of
KI for the general public.

Issue N: Cost of KI and Shelf-Life

One commenter feels that the NRC
has exaggerated the estimated cost of KI,
ignoring comments that point to the
availability of inexpensive and long-
lasting KI. This commenter thinks that
market forces are likely to bring down
the cost of KI and that savings in the
NRC budget could be effected without
diminishing the safety of America’s
children.

The U.S. Pharmacopeia wrote in its
comment letter that the long-term
viability of the drug was tested and it
was found that 11 years after
manufacture and eight years after the
expiration date, the tablets were assayed
at 99.1% of the labeled content of KL
The petitioner expressed the view that
since the U.S. is currently engaged in a
$15 million study of radiation-caused
thyroid disease in the Ukraine, it was
hard to understand why the government
was not willing to spend a fraction of
that amount to prevent radiation caused
thyroid disease at home.

Response. Cost estimates used in past
documents were based upon
information available at those times.
NRC presently estimates the cost of KI
to be about 18 to 20 cents per tablet if
purchased in bulk, with a shelf life of
7 to 10 years. As a result, the
Commission finds that KI is a
reasonable, prudent and inexpensive
supplement to evacuation and
sheltering for the general public for
specific local conditions.

As noted earlier, the Commission has
decided to offer to provide funding for
a supply of KI for State or, in some
cases, local governments that choose to
incorporate KI prophylaxis in their
emergency plans.

Issue O: Safety of KI

Commenters believe that there is new
information available from Poland and
Belarus regarding use of KI following a

radioactive release. They state that there
were no reported serious adverse

reactions. Specifically, 18 million
individuals received prophylactic KI
with overall toxicity of 2.5% (mostly
nausea) but with only a fraction of 1%
having serious side-effects.*
Commenters state that this experience
has been recognized by other countries
who are stockpiling KI for use by the
general public. This data has led some
commenters to say that just because
there are other lethal radionuclides to
which people may be exposed, why
deny them the availability of KI, which
can counteract the deadly effects of
radioactive iodine. Every drug has
contraindications and the potential for
allergic reactions. In an emergency as
dire as a reactor accident where people
risk illness and death, a possible
adverse reaction to KI seems relatively
minimal, and people absolutely should
have the choice of making an informed
decision and assuming possible risk.

Response. The Commission did
consider the experience with mass
distribution of KI during the Chernobyl
radiological emergency (although the
record on that distribution is not
complete). That experience is still being
investigated and evaluated by public
health authorities worldwide. When the
appropriate health agencies have
established the applicability of the
Polish experience to the United States,
the findings will be followed in NRC
guidance. The NRC acknowledges that
Kl is a reasonable, prudent, and
inexpensive supplement to evacuation
and sheltering for specific local
conditions. The Commission guidance
on emergency planning has long taken
KI into consideration (see NUREG—
0654/FEMA~REP-1, “Criteria for
Preparation and Evaluation of
Radiological Emergency Response Plans
and Preparedness in Support of Nuclear
Power Plants,” Rev. 1, p. 63, items e and
f). The FDA has approved KI as an over-
the-counter medication and has found it
effective and safe as discussed in the
response to issue L.

Commission Decision on the Petitions
for Rulemaking

Based on the foregoing, and as noted
herein, the action by the Commission to
approve this final rule grants in part and
denies in part the original petition (PRM
50-63) and grants in all respects the
amended petition (PRM 50-63A). The
rule change, which requires
“consideration” of the use of KI, is
responsive to the amended petition.
Further, including in this Federal
Register notice for the final rule, a

4Comment letter from the Massachusetts
Coalition To Stockpile KI dated September 10,
1999.
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statement that “KI is a reasonable,
prudent, inexpensive supplement to
evacuation and sheltering for specific
local conditions,” is also responsive to
both petitions. This statement does not
use the petitioner’s exact language but is
responsive to the petitioner’s request.
The Commission’s final position on
funding of State stockpiles grants that
part of the original and amended
petition to include a statement of such
support in the Statement of
Considerations for the rule. However,
the final rulemaking would deny that
part of the original petition requesting
that the Commission amend 10 CFR
50.47(b)(10) to require that the range of
protective actions developed for the
plume exposure pathway EPZ include
sheltering, evacuation, and the
pro;l)lhylactic use of iodine.

The Commission has found that “[IIn
developing the range of actions for
severe accidents at nuclear power
plants, evacuation and sheltering
provide adequate protection for the
general public.” (Proposed Rule, 64 FR
at 31745). In addition, the Commission
notes that issues surrounding the
prophylactic use of KI following such
accidents do not lend themselves to
across-the-board solutions. Therefore,
the Commission has chosen to leave
such decisions to State and local
emergency response planners to
determine whether their emergency
plans should include the use of KI as a
supplementary protective measure for
the general public. The Commission’s
decision is implemented through this
final rule that changes 10 CFR
50.47(b)(10). This final rule completes
NRC action on PRM 50-63 and PRM 50—
63A. :

Rationale for the Commission Decision

The Commission has considered the
KI policy question on numerous
occasions since 1984. The history of the
Commission deliberations shows that
reaching consensus on this policy
question has been an elusive goal. An
important reason for this historical lack
of consensus is that this policy question
is not a clear-cut one. Individual
Commissioners, past and present, have
differed in their views with respect to
the relative importance to be given to
factors bearing on the KI issue. These
honest differences have led to divided
Commission views on how to resolve
the policy question. The Commission
agrees that its historical difficulty in
reaching consensus on the KI policy
question underscores the reality that
this policy question is not a simple one,
is not one that is easily resolved and, as
a result, has been the subject of
protracted deliberation.

After considering all public comments
received, the information available in
the literature, 20 years of experience
gained in evaluating licensee emergency
preparedness plans, and the arguments
presented by the petitioner, the
Commission has decided to amend 10
CFR 50.47(b)(10), by adding a sentence
similar to the one suggested in the
revised petition. Specifically the
following sentence is inserted in
§ 50.47(b)(10), after the first sentence:
“In developing this range of actions,
consideration has been given to
evacuation, sheltering, and, as a
supplement to these, the prophylactic
use of potassium iodide (K1), as
appropriate.”

The Commission finds that KI is a
reasonable, prudent and inexpensive
supplement to evacuation and
sheltering for specific local conditions.
The Commission’s guidance on
emergency planning has long taken KI
into consideration (NUREG-0654/
FEMA-REP-1, Rev. 1, p. 63, items e and
f). However, since the last revision of
that guidance, there has been experience
with the mass distribution of KI during
an international radiological emergency,
and though the record on that
distribution is not complete, the
indications thus far are that mass
distribution is effective in preventing
thyroid cancer and causes few
threatening side effects. Moreover, many
nations in Europe and elsewhere—
nations as different in their
circumstances, politics, and regulatory
structures as France, Canada, and
Japan—have stockpiled KI and planned
for its use. So have some U.S. States.
The World Health Organization and the
International Atomic Energy Agency
recommend its use. Therefore, in order
to achieve greater assurance that KI will
receive due attention by planners, it is
reasonable to take a further small step
and, continuing to recognize the
important role of the States and local
governments in matters of offsite
emergency planning, explicitly require
that planners consider the use of KI.

The amendment should not be taken
to imply that the NRC believes that the
present generation of nuclear power
plants is any less safe than previously
thought. On the contrary, present
indications are that nuclear power plant
safety has significantly improved since
the current emergency planning
requirements were put in place after the
Three Mile Island-2 accident in 1979.

The use of KI is intended to
supplement, not to replace, other
protective measures. This amendment
does not change the NRC’s view that the
primary and most desirable protective
action in a radiological emergency is

evacuation of the population before any
exposure to radiation occurs. The
Commission recognizes that there may
be situations when evacuation is not
feasible or is delayed. In-place
sheltering is an effective protective
action in such a situation. Depending on
the circumstances, KI may offer
additional protection to one radiation-
sensitive organ, the thyroid, if used in
conjunction with evacuation and
sheltering. In developing the range of
public protective actions for severe
accidents at commercial nuclear power
plants, evacuation and in-place
sheltering provide adequate protection
for the general public. In appropriate
circumstances, KI can provide
additional protection. In addition, the
Commission notes that issues
surrounding the prophylactic use of KI
following such accidents do not lend
themselves to across-the-board
solutions. Therefore, the Commission
has chosen to leave such decisions to
State and local emergency response
planners, who may find that KI should
be a supplementary protective measure.

The NRC recognizes that any decision
to use KI as a supplemental protective
measure for the general public presents
issues of how best to position and
distribute the medicine, to ensure: (1)
That optimal distribution takes place in
an emergency, with first priority given
to protecting children; (2) that persons
with known allergies to iodine not take
it; and (3) that members of the public
understand that KI is not a substitute for
measures that protect the whole body.
To date, these issues have been
addressed in different ways in the
numerous countries that currently use
KI as a protective measure for their
citizens. The NRC is working with
States and other Federal agencies to
develop guidance on these and other
issues relating to the use of KI. The NRC
believes that these implementation
issues can be solved, given the level of
expertise in the relevant Federal and
State agencies, and the experience of
numerous nations that have built KI into
their emergency plans.

Commission Decision on Funding of
State Stockpiles or Supplies of KI

The Federal Register notice for the
proposed rule (64 FR 31737) stated the
Commission’s then-held position only
to support funding of regional stockpiles
or other supplies of KI as opposed to
funding of State stockpiling of KI. As
described above, in its deliberations on
this final rule, the Commission has
withdrawn its support for funding of
regional KI stockpiles and has reinstated
its offer to provide NRC funding of State
or, in some cases, local stockpiles,
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subject to various restrictions and
limitations (see Staff Requirements
Memorandum for the Affirmation
Session on December 22, 2000).

In doing this, the Commission has
responded to comments from FEMA and
other commenters. The Commission is
supporting the 1996 FRPCC’s Ad Hoc
Subcommittee on Potassium lodide
recommendation that the Federal
government (NRC through FEMA)
should fund the purchase of State, or in
some cases local, KI stockpiles. The
Commission recognizes that this policy
contradicts the Commission’s historical
policy that funding for State and local
emergency planning is the
responsibility of those governments
often working with licensees. The
Commission is making this exception to
the long-standing policy on the basis of
the FRPCC’s recommendation and
recent petitions received. The
Commission has determined that for a
State that has decided to stockpile KI,
NRC funding for purchase of KI for use
by that State during a radiological
emergency would directly contribute to
fulfilling NRC’s regulatory mission. The
Commission also recognizes that any
State choosing to incorporate KI
prophylaxis as a supplemental
protective action in its emergency
planning will face costs, other than the
cost of the purchase of KI. Consistent
with the long-standing policy, these
ancillary costs will remain the
responsibility of the State government.
Depending on how the State
incorporates KI prophylaxis in its
emergency plans, the ancillary costs
could significantly exceed the cost of
the purchase of the KI supply.

Metric Policy

On October 7, 1992, the Commission
published its final Policy Statement on
Metrication. According to that policy,
after January 7, 1993, all new
regulations and major amendments to
existing regulations were to be
presented in dual units. The
amendment to the regulations contains
no units.

National Technology Transfer and
Advancement Act

The National Technology Transfer
and Advancement Act of 1995, Pub. L.
104-113, requires that Federal agencies
use technical standards developed or
adopted by voluntary consensus
standards bodies unless the use of such
a standard is inconsistent with
applicable law or otherwise impractical.
In this final rule, the NRC is amending
its emergency planning regulations to
require that consideration be given to
including potassium iodide as a

protective measure for the general
public that would supplement
sheltering and evacuation in the event
of a severe reactor accident. This action
does not constitute the establishment of
a consensus standard that contains
generally applicable requirements to
which the provisions of the Act apply.

Environmental Assessment and Finding
of No Significant Impact for Completing
Action on the Petitions for Rulemaking
Relating to the Use of Potassium Todide
(KI) for the General Public

L Introduction

On September 9, 1995, a petition for
rulemaking (PRM 50-63) was filed with
the NRC by Mr. Peter Crane. The
petitioner requested that the NRC
amend its emergency planning
regulations to require that emergency
plans specify a range of protective
actions to include sheltering,
evacuation, and the prophylactic use of
KI.

In SECY-97-245, dated October 23,
1997, the NRC staff provided three
options for the Commission’s
consideration in order to resolve PRM
50-63.

On November 5, 1997, the
Commission was briefed by the NRC
staff, the Federal Emergency
Management Agency (FEMA), and the
petitioner regarding the options
available for resolving the petition for
rulemaking. During the meeting, the
Commission invited the petitioner to
submit a modification to his petition in
order to address views he discussed
during the meeting.

On November 11, 1997, the petitioner
submitted a revision to his petition PRM
50-63A, that requested two things:

1. A statement clearly recommending
stockpiling of KI as a “reasonable and
prudent” measure, and

2. A proposed rule change to 10 CFR
50.47(b)(10) which would be
accomplished by inserting the following
sentence after the first sentence: “In
developing this range of actions,
consideration has been given to
evacuation, sheltering, and the
prophylactic use of potassium iodide
(K1), as appropriate.”

On June 26, 1998, the Commission
disagreed with the NRC staff’s
recommendation in SECY-98-061 dated
March 31, 1998, “Staff Options for
Resolving a Petition for Rulemaking
(PRM 50-63 and 50-63A) Relating to a
Re-evaluation of the Policy Regarding
the use of Potassium Iodide (KI) by the
General Public after a Severe Accident
at a Nuclear Power Plant,” to deny the
revised petition for rulemaking (PRM
50-63A) and directed the NRC staff to

grant the petition by revising 10 CFR
50.47 (b)(10). This final rule responds to
this directive.

Alternatives were essentially
considered in previous documents. In
SECY-97-124 (June 16, 1997),
“Proposed Federal Policy Regarding Use
of Potassium Iodide after a Severe
Accident at a Nuclear Power Plant,” the
NRC staff identified three options, one
of which contained three sub-options,
concerning a proposed change in the
Federal policy regarding the use of
potassium iodide (KI) as a protective
measure for the general public during
severe reactor accidents.

On April 22, 1999, the Commission
voted to approve publication in the
Federal Register of a proposed rule that
would grant the revised petition for
rulemaking (PRM 50-63A). The
proposed rule was published on June
14, 1999 (64 FR 31737). In the
petitioner’s comment letter on the
proposed rule, he stated that in light of
the Commission decision not to fund
State stockpiles of KI, the Commission
should consider his original petition
(PRM 50-63) to be incorporated by
reference and resubmitted in his
comment letter. He also requested the
Commission to grant the petition as
originally submitted. The Commission,
by undertaking this final rulemaking, is
denying in part the original petition for
rulemaking (PRM 50-63), which would
require the use of KI for the general
public. In so doing, the Commission has
decided to continue to recognize the
important role of the State by explicitly
requiring that planners consider (PRM
50-63A) the use of KI for the general
public. The Commission is granting in
all respects the amended petition,
including reinstating its support for
funding State stockpiles of KI.

II. Need for Action

In SECY-97-245, the NRC staff
proposed options for resolving the
original petition for rulemaking. In an
SRM on SECY-98-061, the Commission
directed the NRC staff to proceed with
the rulemaking. In so doing, the
Commission found that KI is a
reasonable, prudent, and inexpensive
supplement to evacuation and
sheltering for specific local conditions.
The Commission’s guidance on
emergency planning has long taken KI
into consideration (NUREG-0654/
FEMA-REP-1, Rev. 1, p. 63 items e and
f). However, since the last revision of
that guidance, there has been experience
with the mass distribution of KI during
an international radiological emergency.
Although the record on that distribution
is not complete, the indications thus far
are that mass distribution is effective in
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preventing thyroid cancer and causes
few threatening side effects. Therefore,
in order to achieve greater assurance
that KI will receive due attention by
planners, it seems reasonable, while
continuing to recognize the important
role of the States in matters of offsite
emergency planning, to explicitly
require that planners consider the use of
KI. The rule is needed to ensure that the
States are aware of and take into
consideration the costs, risks, and
benefits of KI in their decision making
process in order to optimize emergency
planning for the public health and
safety.

HI. Environmental Impact of the Final
Action

The environmental impacts of the
final action and its alternative (deny the
petitions in their entirety and take no
action) are considered negligible by the
NRC staff, given that the final action
would only add the sentence: “In
developing this range of actions,
consideration has been given to
evacuation, sheltering, and the
prophylactic use of potassium iodide
(K1), as appropriate.” The NRC staff is
not aware of any environmental impacts
as a result of this final action.

IV. Alternative to the Final Action

The alternative to the final action at
this time is to deny the petitions and
take no action with respect to the use of
KI by the public. Should this no-action
alternative be pursued, the NRC staff is
not aware of any resulting
environmental impact.

V. Agencies and Persons Consulted

Cognizant personnel from the States,
FEMA, and FDA were consulted, as was
the petitioner, as part of this rulemaking
activity.

VI. Finding of No Significant
Environmental Impact: Availability

The Commission has determined
under the National Environmental
Policy Act of 1969, as amended, and the
Commission’s regulations in Subpart A
of 10 CFR Part 51, that the amendment
is not a major Federal action
significantly affecting the quality of
human environment and; therefore, an
environmental impact statement is not
required. This amendment will require
that consideration be given to
evacuation, sheltering, and as a
supplement to these, the prophylactic
use of KI. This action will not have a
significant impact upon the
environment.

Paperwork Reduction Act Statement

This final rule does not contain a new
or amended information collection
requirement subject to the Paperwork
Reduction Act of 1995 (44 U.S.C 3501
et seq.). Existing requirements were
approved by the Office of Management
and Budget (OMB) approval numbers
3150-0009 and 3150-0011.

Public Protection Notification

If a means used to impose an
information collection does not display
a currently valid OMB control number,
the NRC may not conduct or sponsor,
and a person is not required to respond
to, the information collection.

Regulatory Analysis of the Final
Rulemaking Completing Action on
Petitions for Rulemaking (PRM 50-63)
and (PRM 50-63A) Relating to the Use
of Potassium Iodide (KI)

On September 9, 1995, a petition for
rulemaking (PRM 50-63) was filed with
the NRC by Mr. Peter Crane. The
petitioner requested that the NRC
amend its emergency planning
regulations to require that emergency
plans specify a range of protective
actions to include sheltering,
evacuation, and the prophylactic use of
KL

In SECY-97-245, dated October 23,
1997, the NRC staff provided three
options for the Commission’s
consideration to resolve PRM 50-63.

On November 5, 1997, the
Commission was briefed by the NRC
staff, the Federal Emergency
Management Agency (FEMA), and the
petitioner regarding the options
available for resolving the petition for
rulemaking. During the meeting, the
Commission invited the petitioner to
submit a modification to his petition in
order to address views he discussed
during the meeting.

On November 11, 1997, the petitioner
submitted a revision to his petition
(PRM 50-63A), which requested two
things:

A statement clearly recommending
stockpiling of KI as a “reasonable and
prudent” measure; and

A proposed rule change to 10 CFR
50.47(b)(10) which would be accomplished
by inserting the following sentence after the
first sentence: “In developing this range of
actions, consideration has been given to
evacuation, sheltering, and the prophylactic

use of potassium iodide (K1), as appropriate.”

In the petitioner’s comment letter on
the proposed rule, he stated that in light
of the Commission decision not to fund
State stockpiles of KI, the Commission
should consider his original petition
(PRM 50-63) to be incorporated by
reference and resubmitted in his

comment letter. He also requested the
Commission to grant the petition as
originally submitted. The Commission,
by undertaking this rulemaking, is
granting the amended petition and is
granting in part and denying in part the
original petition. The Commission is
denying that portion of the original
petition for rulemaking (PRM 50-63),
which would require the use of KI for
the general public. In so doing, the
Commission has decided to continue to
recognize the important role of the State
in matters of emergency planning by
explicitly requiring that planners
consider (PRM 50-63A) the use of KI for
the general public.

In SECY-97-245, the NRC staff
proposed options for resolving the
original petition for rulemaking. By
SRM dated June 26, 1998, on SECY-97—
245, “Staff Options for Resolving a
Petition for Rulemaking (PRM 50-63)
Relating to a Re-evaluation of the Policy
Regarding use of Potassium Iodide (KI)
after a Severe Accident at a Nuclear
Power Plant,” the Commission directed
the NRC staff to revise 10 CFR
50.47(b)(10). This final rule responds to
this directive.

Alternatives were essentially
considered in previous documents. In
SECY-97-124 dated June 16, 1997,
“Proposed Federal Policy Regarding Use
of Potassium Iodide after a Severe
Accident at a Nuclear Power Plant,” the
NRC staff identified three options, one
of which contained three sub-options,
concerning a proposed change in the
Federal policy regarding the use of
potassium iodide (KI) as a protective
measure for the general public during
severe reactor accidents. Given that the
Commission considered the options and
directed the NRC staff to grant the
amended petition, the only alternatives
considered here are the Commission-
approved option and the baseline, no-
action alternative.

The final rule does not “require” any
action of licensees. States are to
“consider” the use of KI along with
evacuation and sheltering as protective
actions. It is estimated that no more
than 30 States will need to make this
consideration. The rule does not impose
any substantive requirements on States
to actually stockpile or plan for the use
of KI. Therefore, States would not
accrue the costs associated with such
actions. However, the Commission
recognizes that consideration of using
KI as a supplemental protective measure
may result in some State expenditures.
The NRC staff estimates that the labor
needed by the States could range from
a staff-week, to half of a staff-year. The
latter would be the case if a State
decided to hold hearings on the issue.
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If one assumes an average hourly salary
of $70 (this estimate includes benefits,
prorated secretarial and managerial
assistance, but not overhead), the range
of estimates would be from $2800 to
$63,000 per State. Using a base of 30
States, the range of impacts for the
States to make the KI consideration is
from $84,000 to $1.9 million.

The Commission notes that when it
amended its emergency planning
regulations on November 3, 1980, the
regulatory standards for emergency
planning were a restatement of basic
joint NRC-FEMA guidance to licensees
and to State and local governments
incorporated in NUREG-0654; FEMA—
REP-1, ‘“‘Criteria for Preparation and
Evaluation of Radiological Emergency
Response Plans and Preparedness in
Support of Nuclear Power Plants for
Interim Use and Comment.” This
guidance was cited in the regulation and
addresses the use of radioprotective
drugs by the general public, including
quantities, storage, and means of
distribution and State and local plans
for decision making with respect to their
use. The Commission removed the
citations of the guidance from the
regulation in 1987, but the guidance has
continued in use for planning purposes
by States and licensees and by the
Federal agencies for evaluating
emergency plans. As a result, it is
believed that all of the 30 affected States
have at some point considered the use
of KI. A few of the 30 affected States
have made the decision to stockpile KI.
Thus, in practical terms, the projected
costs will occur only in those States that
have not previously elected to stockpile
KI and choose stockpiling in light of the
Chernobyl accident, recent international
practice, and the NRC requirement to
consider the use of KL

It is difficult to estimate the benefit of
a State’s consideration to use KI for the
general public. However, we believe the
benefit of such an-action by the States
is summed up by the petitioner who
stated that the decision to use KI for the
general public should turn on whether,
given the consequences of being without
KI in a major accident, the drug isa
prudent measure; not on whether it will
necessarily pay for itself over time. As
the petitioner further noted, “KI
represents a kind of catastrophic-
coverage insurance policy offering
protection for events which, while they
occur only rarely, can have such
enormous consequences that it is
sensible to take special precautions,
especially where, as here, the cost of
such additional precautions is relatively
low.”

Nonetheless, the Commission notes
that this rule will introduce another

element in the context of emergency
planning requirements for which
licensees are ultimately responsible.
Licensees have the obligation to confirm
that offsite authorities have considered
the use of KI as a supplemental
protective action for the general public.
While this ultimate responsibility could
have practical implications, with some
associated burdens, the extent is
considered minimal when viewed in the
overall licensee burden of complying
with all of the existing emergency
planning reqluirements.

Additionally, the rule does not
articulate any implementation date or
inspection criteria.

As stated above, this analysis focuses
on the rule being codified as the result
of petitions for rulemaking and on the
Commission direction to grant the
amended petition in all respects and to
grant in part the original petition.

This constitutes the regulatory
analysis for this action.

Regulatory Flexibility Certification

In accordance with the Regulatory
Flexibility Act of 1980, 5 U.S.C. 605(b),
the Commission hereby certifies that
this rule will not have a significant
economic impact on a substantial
number of small entities. This final rule
would affect only States and indirectly
licensees of nuclear power plants. These
States and licensees do not fall within
the scope of the definition of “small
entities” set forth in the Regulatory
Flexibility Act, 5 U.S.C. 601, or the size
standards adopted by the NRC (10 CFR
2.810).

Compatibility of Agreement State
Regulations

Under the “Policy Statement on
Adequacy and Compatibility of
Agreement State Programs” that was
approved by the Commission on June
30, 1997, and published in the Federal
Register on September 3, 1997 (62 FR
46517), Part 50 is classified as
compatibility Category “NRC.” The NRC
program elements in this category are
those that relate directly to areas of
regulation reserved to the NRC by the
Atomic Energy Act or provisions of Title
10 of the Code of Federal Regulations.
Plain Language

The President’s Memorandum dated
June 1, 1998, entitled “Plain Language
in Government Writing,” directed that
the government’s writing be in plain
language. This memorandum was
published June 10, 1998 (63 FR 31883).
In complying with this directive,
editorial changes have been made in the
final revisions to improve the
organization and readability of the

existing language of the paragraphs
being revised. These types of changes
are not discussed further in this notice.

Backfit Analysis

The definition of backfit, as set forth
in 10 CFR 50.109(a)(1), is clearly
directed at obligations imposed upon
licensees (and applicants) and their
facilities and procedures. Section
50.109(a)(1) defines a backfit as:

* * * the modification of or addition to
systems, structures, components, or design of
a facility; or the design approval or
manufacturing license for a facility; or the
procedures or organization required to
design, construct or operate a facility, any of
which may result from a new or amended
provision in the Commission rules or the
imposition of a regulatory staff position
interpreting the Commission rules that is
either new or different from a previously
applicable staff position * * *

Section 50.109 is replete with
references to “facilities” and
“licensees,” which in their totality make
clear that the rule is intended to apply
to actions taken with respect to nuclear
power plant licensees and the facilities
they operate. See §50.109(a)(7), “If there
are two or more ways to achieve
compliance with a license or the rules
or orders of the Commission, or with
written licensee commitments * * *
then ordinarily the applicant or licensee
is free to choose the way that best suits
its purposes [emphasis added].” This
focus on licensees and their facilities is
further confirmed by the Statement of
Considerations accompanying the
backfit rule (53 FR 20603; June 6, 1988),
where the Commission stated that
backfitting ‘““means measures which are
intended to improve the safety of
nuclear power reactors * * *.”” (63 FR
at 20604). The nine factors to be
considered under 10 CFR 50.108(c)
further make clear that the rule is aimed
at requirements applicable to licensees
and facilities. These include: “(2)
General description of the activity that
would be required by the licensee or
applicant in order to complete the
backfit; * * * (5) Installation and

" continuing costs associated with the

backfit, including the cost of facility
downtime or the cost of construction
delay; [and] (6) The potential safety
impact of changes in plant or
operational complexity. * * *
[emphasis added].”

The final rule imposes no new
requirements on licensees, nor does it
alter procedures at nuclear facilities.
Rather, it is directed to State or local
governments, the entities with the
important role to determine the
appropriateness of the use of KI for their
citizens, calling on these governments to
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“consider” KI as one of the elements of
their offsite emergency planning.
However, the rule imposes no binding
requirement to alter plans and
procedures on State or local
governments. Furthermore, the basic
standard that emergency planning must
include consideration of a range of
protective actions is already set forth in
the existing wording of § 50.47(b)(10).
On this basis, the final rule does not
impose new substantive requirements
on anyone. After consideration of these
factors, no backfit is involved and no
backfit analysis as defined in §50.109 is
required.

omimission precedent also makes
clear that the amendment does not
constitute a backfit. The Commission’s
position was stated explicitly in 1987,
when the last major change took place
in emergency planning regulations (52
FR 42078; November 3, 1987). The
Commission’s final rule involving the
“Evaluation of the Adequacy of Off-Site
Emergency Planning for Nuclear Power
Plants at the Operating License Review
Stage Where State and Local
Governments Decline to Participate in
Off-Site Emergency Planning” stated
that the emergency planning rule
change in question “does not impose
any new requirements on production or
utilization facilities; it only provides an
alternative method to meet the
Commission’s emergency planning
regulations. The amendment therefore is
not a backfit under 10 CFR 50.109 and
a backfit analysis is not required” (52
FR 42084). Likewise, when the
Commission altered its emergency
planning requirements in 1987 to
change the timing for full participation
emergency exercises (a change that, as a
practical miatter, could be expected to
result in licensees’ modifying
emergency preparedness-related
procedures to accommodate exercise
frequency changes), it stated: “The final
rule does not modify or add to systems,
structures, components or design of a
facility; the design approval or
manufacturing license for a facility; or
the procedures or organization required
to design, construct, or operate a
facility. Accordingly, no backfit analysis
pursuant to 10 CFR 50.109 is required
for this final rule” (52 FR 16828; May
6, 1987). The final emergency planning
rule change is of a similar nature and
similarly does not involve a backfit.

It has been argued by at least one
commenter on the petition for
rulemaking that, although licensees are
not directly burdened by the final rule,
they would be indirectly burdened
because they would feel called upon to
explain the new policy to their
customers. By this logic, almost any

Commission action that led an NRC
licensee to issue a press release could be
considered a backfit. Such a position is
unsound law and policy. Here, the
burden of public information on
licensees or applicants, if any, appears
de minimis. It plainly does not rise to
the level of the type of concrete burden
contemplated by the Commission when
it enacted the backfit rule. It might also
be argued that, if a State or local
government were to decide to stockpile
and use KI for the general public, it
would undertake interactions with the
affected licensee to coordinate offsite
emergency planning. Although this
could result in some voluntary action by
the licensee to coordinate its planning,
the final rule itself does not impose any
requirement or burden on the licensee.
Accordingly, the Commission concludes
that the final rule would not impose any
backfits as defined in 10 CFR 50.109.

Nonetheless, the Commission notes
that this rule will introduce another
element in the context of the emergency
planning requirements that licensees are
ultimately responsible for, whereby
licensees have the obligation to confirm
that offsite authorities have considered
the use of KI as a supplemental
protective action for the general public.
That ultimate responsibility could have
practical implications, with some
associated burdens, the extent of which
is considered minimal when viewed in
the overall licensee burden of
complying with all of the existing
emergency planning requirements.

Small Business Regulatory Enforcement
Fairness Act

In accordance with the Small
Business Regulatory Enforcement
Fairness Act of 1996, the NRC has
determined that this action is not a
major rule and has verified this
determination with the Office of
Information and Regulatory Affairs of
OMB.

List of Subjects in 10 CFR Part 50

Antitrust, Classified information,
Criminal penalties, Fire protection,
Intergovernmental relations, Nuclear
power plants and reactors, Radiation
protection, Reporting and recordkeeping
requirements.

For the reasons set out in the
preamble and under the authority of the

~ Atomic Energy Act for 1954, as

amended, the Energy Reorganization
Act of 1974, as amended, and 5 U.S.C.
552 and 553, the NRC is adopting the
following amendment to 10 CFR part 50.

PART 50—DOMESTIC LICENSING OF
PRODUCTION AND UTILIZATION
FACILITIES

1. The authority citation for 10 CFR
part 50 continues to read as follows:

Authority: Secs. 102, 103, 104, 105, 161,
182, 183, 186, 189, 68 Stat. 936, 938, 948,
953, 954, 955, 956, as amended, sec. 234, 83
Stat. 444, as amended (42 U.S.C. 2132, 2133,
2134, 2135, 2201, 2232, 2233, 2239, 2282);
secs. 201, as amended, 202, 206, 88 Stat.
1242, as amended 1244, 1246, (42 U.S.C.
5841, 5842, 5846).

Section 50.7 also issued under Pub. Law
95-601, sec. 10, 92 Stat. 2951, as amended
by Pub. Law 102-486, sec. 2902, 106 Stat.
3123, (42 U.S.C. 5851). Sections 50.10 also
issued under secs. 101, 185, 68 Stat. 936, 955,
as amended (42 U.S.C. 2131, 2235); sec. 102,
Pub. Law 91190, 83 Stat. 853 {42 U.S.C.
4332). Section 50.13, 50.54(dd), and 50.103
also issued under sec. 108, 68 Stat. 939, as
amended (42 U.S.C. 2138). Sections 50.23,
50.35, 50.55, and 50.56 also issued under sec.
185, 68 Stat. 955 (42 U.S.C. 2235). Sections
50.33a, 50.55a and Appendix Q also issued
under sec. 102, Pub. Law 91-190, 83 Stat.
853 (42 U.S.C. 4332). Sections 50.34 and
50.54 also issued under Pub. Law 97—415, 96
Stat. 2073 (42 U.S.C. 2239). Section 50.78
also issued under sec. 122, 68 Stat. 939 (42
U.S.C. 2152). Sections 50.80, 50.81 also
issued under sec. 184, 68 Stat. 954, as
amended (42 U.S.C. 2234). Appendix F also
issued under sec. 187, 68 Stat. 955 (42 U.S.C.
2237).

2. In §50.47, paragraph (b)(10) is
revised to read as follows:

§50.47 Emergency plans.

* * * * *

(b) * * *x

(10) A range of protective actions has
been developed for the plume exposure
pathway EPZ for emergency workers
and the public. In developing this range
of actions, consideration has been given
to evacuation, sheltering, and, as a
supplement to these, the prophylactic
use of potassium iodide (KI), as
appropriate. Guidelines for the choice of
protective actions during an emergency,
consistent with Federal guidance, are
developed and in place, and protective
actions for the ingestion exposure
pathway EPZ appropriate to the locale
have been developed.

* * * * *

Dated at Rockville, Maryland, this 9th day
of January, 2001.

For the Nuclear Regulatory Commission.
Annette Vietti-Cook,
Secretary of the Commission.
[FR Doc. 01-1156 Filed 1-18-01; 8:45 am]
BILLING CODE 75%0-01-P
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sewage disposal hours of operation

are 5:00am~8:00pm seven days per

week, from May through September.

Ocean Pines Marina is an 86-slip marina
located near the Route 90 bridge in
Ocean Pines on the St. Martins River.
The marina has one fixed pumpout
located at the end of pier A. The
marina’s sewage disposal hours of
operation are 8:00am-6:00pm
Monday through Friday, 7:00am—
7:00pm Saturday and 7:00am-6:00pm
Sunday, from May through October.

Sunset Marina is a 204-slip marina
located at the Ocean City Inlet in West
Ocean City on Isle of Wight Bay. The
marina has one fixed pumpout with

" two remote stands, each at the end of
successive piers, one portable unit
with potty wand attachment for
emptying portable toilets, and one
dump station on the bulkhead. The
marina’s sewage disposal hours of
operation are 9:00am-5:00pm seven
days per week, from May through
September.

Townes of Nantucket 11 is a 92-slip
marina located at Nantucket Point
near the Delaware state line in Ocean
City on Assawoman Bay. The marina
has one fixed pumpout and one dump
station for portable toilets, both
located at the “A” bulkhead. The
marina’s sewage disposal hours of
operation are 24 hours a day, seven
davs per week, from April through
October.

Marinas participating in the Maryland
Pumpout Program are required by law
(Natural Resources Article § 8-707) to
have an approved method of sewage
disposal as determined by MDE and
local {county or municipal) health
inspectors. Four of the six marinas
participated in the Maryland Pumpout
Program, and therefore are in
compliance with state and Federal laws.
Information about the removal of
pumpout waste from the other two
marinas was obtained through marina
surveys. Of the six marinas described
above, five discharge to the Ocean City
Wastewater Treatment Plant; the
remaining marina discharges to the
Ocean Pines Wastewater Treatment
Plant.

The MDNR maintains records of all
documented and registered boats in the
state. In order to estimate the number of
transient boaters, several methods were
employed. First a marina survey was
conducted where marina owners were
asked to estimate the percentage of
transient boaters that utilize their
facility and the northern Coastal Bays.
Second, information collected from a
1999 aerial survey of the northern
Coastal Bays, conducted by the MDNR

Fisheries Department, was used to
determine types and sizes of boats using
the waters on a peak day in-season.
Finally, a land survey was conducted
where MDNR employees surveyed
Coastal Bay vessel usage on a typical
day during the season. All of these
methods were employed to come up
with a best estimate for transient usage.
It was estimated, using the above
techniques, that Ocean City/northern
Coastal Bays have approximately 10,000
wet slips. It was also assumed that the
transient boat population mirrored the
resident population as far as relative
percent of the size and numbers of
boats. Based on this information the
vessel population of the northern
Coastal Bays based on length is 2,800
vessels less than 16 feet, 6,600 vessels
between 16 and 26 feet, 600 vessels
between 26 and 40 feet, and 100 vessels
over 40 feet. Based on the number and
size of boats, and using various methods
to estimate the number of holding tanks
and portable toilets, it was determined
that the northern Coastal Bays need
three pumpouts and five dump stations.
There are currently eight operating
pumpouts and one proposed pumpout
in the northern Coastal Bays along with
two dump stations and three pumpouts
equipped to empty portable toilets
making a total of five portable toilet
waste facilities. There is also one
proposed pumpout that would accept
portable toilets by the start of the next
boating season in early 2002.
Finding

The EPA hereby makes a final
affirmative determination that adequate
facilities for the safe and sanitary
removal and treatment of sewage from
all vesscls are reasonably available for
Herring Bay, Anne Arundel County,
Maryland, and the northern Coastal
Bays (Ocean City Inlet, Ocean City
commercial fish harbor (Swordfish
Basin), Isle of Wight Bay and
Assawoman Bay), Worcester County,
Maryland. This final determination will
result in a Maryland state prohibition of
any sewage discharges, whether treated
or not, from vessels into Herring Bay
and the northern Coastal Bays.

Donald S. Welsh,

Regional Administrator, Region 111

[FR Doc. 02-627 Filed 1-8-02; 8:45 am]
BILLING CODE 6560-50-P

FEDERAL ELECTION COMMISSION
Sunshine Act Meeting

DATE & TIME: Tuesday, January 15, 2002
at 10:00 a.m.

PLACE: 999 E Street, NW., Washington,
DC.
STATUS: This meeting will be closed to
the public.
ITEMS TO BE DISCUSSED:

Compliance matters pursuant to 2
U.S.C. §437g.

Audits conducted pursuant to 2
U.S.C. §437g, §438(b), and Title 26,
uU.s.C.

Matters concerning participation in
civil actions or proceedings or
arbitration.

Internal personnel rules and
procedures or matters affecting a
particular employee.

DATE & TIME: Thursday, January 17, 2002
at 10:00 a.m.

PLACE: 999 E Street, NW., Washington,
DC (Ninth Floor).

STATUS: This meeting will be open to the
public.

ITEMS TO BE DISCUSSED:

Correction and Approval of Minutes.

Revised Draft Advisory Opinion
2001-17: DNC Services Corporation/
Democratic National Committee by
counsel, Neil Reiff.

Draft Advisory Opinion 2001-18:
BellSouth Corporation by counsel, Jan
Witold Baran.

Draft Advisory Opinion 2001-19:
Oakland Democratic Campaign
Committee by Gary Kohut, Chair.

Administrative matters.

PERSON TO CONTACT FOR INFORMATION:
Mr. Ron Harris, Press Officer,
Telephone: (202) 694-1220.

Mary W. Dove,
Secretary of the Commission.

[FR Doc. 02-776 Filed 1-8~02; 2:32 am])
BILLING CODE 6715-01-M

FEDERAL EMERGENCY
MANAGEMENT AGENCY

Federal Policy on Use of Potassium
lodide (K1)

AGENCY: Federal Emergency
Management Agency (FEMA).

ACTION: Notice of revised Federal policy.

SUMMARY: The Federal Radiological
Preparedness Coordinating Committee
(FRPCC) has revised the 1985 Federal
policy regarding the use of potassium
iodide (KI) as a thyroidal blocking agent
by emergency workers, institutionalized
persons and the general public in the
vicinity of nuclear power plants. This
policy is for use by State ? and local

1 Consistent with FEMA initiative 4.0-4.4,
Include Native American Tribal Nations in the REP
Continued
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agencies responsible for radiological
emergency planning and preparedness
in the unlikely event of a major
radiological emergency at a commercial
nuclear power plant.

The Federal position is that KI should
be stockpiled and distributed to
emergency workers and
institutionalized persons for
radiological emergencies at a nuclear
power plant and its use should be
considered for the general public within
the 10-mile emergency planning zone
(EPZ) of a nuclear power plant.
However, the decision on whether to
use K1 for the general public is left to
the discretion of States and, in some
cases, local governments.

EFFECTIVE DATE: The modifications to
this policy are effective January 10,
2002.

FOR FURTHER INFORMATION CONTACT:
Russell Salter, Chair, Federal
Radiological Preparedness Coordinating
Committee; (202) 646-3030;
russ.salter@fema.gov.

SUPPLEMENTARY INFORMATION:

Background

This revised Federal policy on the use
of potassium iodide as a thyroidal
blocking agent for the general public in
the vicinity of nuclear power plant 10-
mile emergency planning zones is part
of a Federal interagency effort
coordinated by FEMA for the FRPCC.
FEMA chairs the FRPCC and assumes
the responsibility for this publication.
The FRPCC is an interagency
organization, with membership from 17
Federal agencies, established to
coordinate all Federal responsibilities
for assisting State and local
governments in emergency planning’
and preparedness for peacetime nuclear
emergencies.

The issue is addressed in terms of two
components of the population that
might require or desire potassium
iodide use: (a) Emergency workers and
institutionalized individuals, and (b)
general population. With respect to
emergency workers and
institutionalized individuals, the
Nuclear Regulatory Commission (NRC)
and FEMA have issued guidance to
State and local authorities, as well as to
licensees of operating commercial
nuclear power plants, in NUREG-0654/
FEMA-REP-], Rev.1. The NUREG and
FEMA guidance recommends the
stockpiling and distribution of KI to
emergency workers and to
institutionalized individuals for
thyroidal blocking during emergencies.

Prepared Process, refe es to State
govemnments include Tribal governments.

The guidance provides information
regarding protective actions to be taken
in the event of an incident at a
commercial nuclear power plant.
NUREG 0654 and the 1985 FRPCC K1
policy recommend thyroidal blocking
for emergency workers and
institutionalized individuals because
they are thought to be more likely than
other members of the public to be
exposed to the radioiodine in an
airborne radioactive release.

The decision for using Kl as a
protective measure for the general
public is left to the discretion of States,
or in some cases, local governments,
since these entities are ultimately
responsible for the protection of their
citizens. The policy guidance in this
Federal Register notice is intended for
State and local governments that, within
the limits of their authority, should
consider these recommendations in the
review of their emergency plans and in
determining appropriate actions to
protect the general public. In making a
decision whether to stockpile KI, the
States should be aware that the Federal
government believes that the use of K1
is a reasonable and prudent measure as
a supplemental protective action for the
public.

Revision of the policy to include
members of the public reflects lessons
learned from the Chernobyl Nuclear
Power Plant accident of 1986, both
about the consequences of an accident
and about the safety and efficacy of KI.
The Chernoby! accident demonstrated
that thyroid cancer can indeed be a
major result of a large reactor accident.
Based on the experiences from
Chernobyl, young children are at
greatest risk of thyroid cancer from
radioactive iodine exposure. Moreover,
although the Food and Drug
Administration (FDA) declared KI “*safe
and effective” as long ago as 1978, the
drug had never been deployed on a large
scale until Chernobyl. The experience of
Polish health authorities during the
accident has provided confirmation that
large-scale deployment of K1 is safe.2
The Chernobyl experiences also led to
wide-scale changes in international
practice, specifically 1989 World Health
Organization recommendations
{(updated in 1995 and 1999) and 1996
and 1997 International Atomic Energy
Agency standards and guidance, which
have led to the use of Kl as a
supplementary protective measure in

2Nauman, ]., and Wolff, ]., lodide Prophylaxis in
Poland After the Chernoby] Reactor Accident:
Benefits and Risks, American Journal of Medicine,
Vol. 94, p. 524, May 1993.

much of Europe, as well as in Canada
and Japan.

The NRC published changes to its
emergency planning regulations at 66
FR 5441-5443, January 19, 2001. For
States within the 10-mile planning zone
of a nuclear power plant(s), the NRC
believes that the use of Klis a
reasonable and prudent measure as a
supplement to sheltering and
evacuation and in response to specific
local conditions. The NRC requires
consideration in the formulation of
emergency plans as to whether to
include the use of KI as a supplemental
protective measure.

The FDA has evaluated the medical
and radiological risks of administering
K1 for emergency conditions, has
concluded that it is safe and effective,
and has approved over-the-counter sale
of the drug for this purpose. FDA has
concluded that “* * * the effectiveness
of KI as a specific blocker of thyroid
radioiodine uptake is well-established
as are the doses necessary for blockage.
As such, it is reasonable to conclude
that KI will likewise be effective in
reducing the risk of thyroid cancer in
individuals or populations at risk for
inhalation or ingestion of radiciodines.”
Since the FDA has authorized the
nonprescription sale of KI, it may be
available to individuals who, based on
their own personal analysis, choose to
have the drug immediately available.
The FDA guidance is the definitive
Federal guidance on medical aspects of
KI prophylaxis.

Considerations

In making a decision whether to
stockpile KI, States should be aware that
the Federal government believes that the
use of KI is a reasonable and prudent
measure as a supplemental protective
action for the public.

While there may be logistical
difficulties in providing KI to the
general public, any distribution scheme
should take care to ensure that KI
distribution does not impede or delay
orderly evacuation. There also may be a
few medical side effects in pre-
distributing the drug to potentially .
affected individuals or in distributing
the drug to the general publicin a
radiological emergency. Although the
post-Chernobyl data from Poland
revealed few serious medical side
effects associated with this drug, this
possibility cannot be discounted,
especially in certain groups of people.
For example, people who are allergic to
iodine should not take KI.

Other considerations to be evaluated
by the State and local authorities in
deciding whether to institute a program
for the use of KI by the general public
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include: (a) Whether KI should be
distributed to the population before an
accident occurs or as soon as possible
after an accident occurs; (b) whether the
risks of exposure to radioactivity will be
Jower if the evacuation of the general
population is initiated—with or without
the use of Kl—or if the general
population is sheltered and the
administration of K1 initiated; (c) how
KI will be distributed during the
emergency; (d) if K1 is pre-distributed,
what assumptions should be made
about its actual availability and use in
the event of an incident; (e) what
medical assistance will be available for
the individuals who may have some
adverse reaction to KI; (f) how medical
authorities will advise the population to
take KI and under what circumstances
this advice will be given, i.e., methods
for public education, information and
instruction; and (g) how the authorities
will provide K1 to transient populations.

In addition, there are some site-
specific considerations to evaluate. Any
decision by State and local authorities
to use KI following a specific emergency
should be based on the site environment
and conditions for the specific operating
commercial nuclear power plant and
would include detailed plans for
distribution, administration and
medical assistance.

Revised Policy

In most cases, evacuation and in-place
sheltering are considered adequate and
effective protective actions for the
general public in the event of a
radiological emergency at a commercial
nuclear facility. However, the inclusion
of K1 as a supplemental protective
measure is beneficial in certain
circumstances. It should be noted that
the timely use of KI effectively reduces
the radiation exposure of only the
thyroid gland. While this is an
important contribution to the health and
safety of the individual, it is not as
effective as measures that protect the
total body of the individual from
radioactivity. Both in-place sheltering
and precautionary evacuations can
reduce the exposure to the thyroid and
total body. The use of KI for thyroidal
blocking is not an effective means by
itself for protecting individuals from the
radioactivity in an airborne release
resulting from a nuclear power plant
accident and, therefore, should only be
considered in conjunction with
sheltering or evacuation, or a
combination thereof.

While the use of KI can clearly
provide additional protection in certain
circumstances, the assessment of the
effectiveness of KI and other protective
actions and their implementation

indicates that the decision to use KI (or
other protective actions) should be
made by the States and, when
appropriate, local authorities on a site-
specific basis. Thus, the decision on use
of KI by the general public during an
actual emergency is the responsibility of
these authorities.

In summary, the Federal position is
that KI should be stockpiled and
distributed to emergency workers and
institutionalized persons for
radiological emergencies at a nuclear
power plant, and its use should be
considered for the general public within
the 10-mile EPZ of a nuclear power
plant. However, the decision on
whether to use KI for the general public
is left to the discretion of States and, in
some cases, local governments.

This revised policy should not be
taken to imply that the present
generation of U.S. nuclear power plants
is any less safe than previously thought.
On the contrary, present indications are
that nuclear power plant safety has
steadily improved.

References

The following references are intended
to assist State and local authorities in
decisions related to use of KI:

1. Nuclear Regulatory Commission, final
rule, Consideration of Potassium lodide in
Emergency Plans, 66 FR 5427, January 19,
2001.

2. World Health Organization, Guidelines
for lodine Prophylaxis Following Nuclear
Accidents, 1999. Hitp://www.who.int/
environmental information/
Information_resources/documents/Iodine/
guide.pdf.

3. National Council on Radiation
Protection and Measures (NCRP) Protection
of the Thyroid Gland in the Event of Releases
of Radioiodine. NCRP Report No. 55, August
1,1977.

4. Food and Drug Administration (Health
and Human Services), Potassium lodide as a
Thyroid-Blocking Agent in a Radiation
Emergency, 43 FR 58798, December 15, 1978.

5. Food and Drug Administration, Notice,
Guidance on Use of Potassium lodide as a
Thyroid Blocking Agent in Radiation
Emergencies; Availability, 66 FR 64046,
December 11, 2001.

6. Report of the President’s Commission on
the Accident at Three Mile Island, National
Technical Information Service, Springfield,
VA 22161.

7. Federal Emergency Management
Agency, Federal Policy on Distribution of
Potassium Jodide Around Nuclear Power
Sites for Use as a Thyroidal Blocking Agent,
50 FR 30258, July 24, 1985.

8. Nauman, J., and Wolff, J., lodide
Prophylaxis in Poland After the Chernobyl
Reactor Accident: Benefits and Risks,
American Journal of Medicine, Vol. 94, p.
524, May 1993.

9. International Atomic Energy Agency,
International Basic Safety Standards for

Protection Against Ionizing Radiation and for
Safety of Radiation Sources. Safety Series No.
115, 1996.

Dated: January 2, 2002.
Joe M. Allbaugh,
Director.
[FR Doc. 02-637 Filed 1-9-02; 8:45 am)
BILLING CODE 6718-02-P

FEDERAL RESERVE SYSTEM

Formations of, Acquisitions by, and
Mergers of Bank Holding Companies

The companies listed in this notice
have applied to the Board for approval,
pursuant to the Bank Holding Company
Act of 1956 (12 U.S.C. 1841 et seq.)
(BHC Act), Regulation Y (12 CFR Part
225), and all other applicable statutes
and regulations to become a bank
holding company and/or to acquire the
assets or the ownership of, control of, or
the power to vote shares of a bank or
bank holding company and all of the
banks and nonbanking companies
owned by the bank holding company,
including the companies listed below.

The applications listed below, as well
as other related filings required by the
Board, are available for immediate
inspection at the Federal Reserve Bank
indicated. The application also will be
available for inspection at the offices of
the Board of Governors. Interested
persons may express their views in
writing on the standards enumerated in
the BHC Act (12 U.S.C. 1842(c)). If the
proposal also involves the acquisition of
a nonbanking company, the review also
includes whether the acquisition of the
nonbanking company complies with the
standards in section 4 of the BHC Act
(12 U.S.C. 1843). Unless otherwise
noted, nonbanking activities will be
conducted throughout the United States.
Additional information on all bank
holding companies may be obtained
from the National Information Center
website at www.ffiec.gov/nic/.

Unless otherwise noted, comments
regarding each of these applications
must be received at the Reserve Bank
indicated or the offices of the Board of
Governors not later than February 4,
2002.

A. Federal Reserve Bank of Chicago
(Phillip Jackson, Applications Officer)
230 South LaSalle Street, Chicago,
Illinois 60690-1414:

1. Marshall & lisley Corporation,
Milwaukee, Wisconsin; to merge with
Century Bancshares, Inc., Eden Prairie,
Minnesota, and thereby indirectly
acquire 100 percent of the voting shares
of Century Bank, Eden Prairie,
Minnesota.
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Guidance
Potassium Iodide as a Thyroid Blocking
Agent in Radiation Emergencies

: E This guidance represents the Food and Drug Administration's (FDA's) current thinking on this topic. It
| does not create or confer any rights for or on any person and does not operate to bind FDA or the public.

¥ An alternative approach may be used if such approach satisfies the requirements of the applicable statutes
3| and regulations.

L INTRODUCTION

The objective of this document is to provide guidance to other Federal agencies, including the
Environmental Protection Agency (EPA) and the Nuclear Regulatory Commission (NRC), and to
state and local governments regarding the safe and effective use of potassium iodide (KI) as an
adjunct to other public health protective measures in the event that radioactive iodine is released
into the environment. The adoption and implementation of these recommendations are at the
discretion of the state and local governments responsible for developing regional emergency-
response plans related to radiation emergencies.

This guidance updates the Food and Drug Administration (FDA) 1982 recommendations for the
use of KI to reduce the risk of thyroid cancer in radiation emergencies involving the release of
radioactive iodine. The recommendations in this guidance address KI dosage and the projected
radiation exposure at which the drug should be used.

These recommendations were prepared by the Potassium Iodide Working Group, comprising
scientists from the FDA’s Center for Drug Evaluation and Research (CDER) and Center for
Devices and Radiological Health (CDRH) in collaboration with experts in the field from the
National Institutes of Health (NIH). Although they differ in two respects (as discussed in
Section IV.B), these revised recommendations are in general accordance with those of the World
Health Organization (WHO), as expressed in its Guidelines for lodine Prophylaxis Following
Nuclear Accidents: Update 1999 (WHO 1999).

IL BACKGROUND

Under 44 CFR 351, the Federal Emergency Management Agency (FEMA) has established roles
and responsibilities for Federal agencies in assisting state and local governments in their
radiological emergency planning and preparedness activities. The Federal agencies, including
the Department of Health and Human Services (HHS), are to carry out these roles and
responsibilities as members of the Federal Radiological Preparedness Coordinating Committee



(FRPCC). Under 44 CFR 351.23(f), HHS is directed to provide guidance to state and local
governments on the use of radioprotective substances and the prophylactic use of drugs (e.g., KI)
to reduce the radiation dose to specific organs. This guidance includes information about dosage
and projected radiation exposures at which such drugs should be used.

The FDA has provided guidance previously on the use of KI as a thyroid blocking agent. In the
Federal Register of December 15, 1978, FDA announced its conclusion that K1 is a safe and
effective means by which to block uptake of radioiodines by the thyroid gland in a radiation
emergency under certain specified conditions of use. In the Federal Register of June 29, 1982,
FDA announced final recommendations on the administration of KI to the general public in a
radiation emergency. Those recommendations were formulated after reviewing studies relating
radiation dose to thyroid disease risk that relied on estimates of external thyroid irradiation after
the nuclear detonations at Hiroshima and Nagasaki and analogous studies among children who
received therapeutic radiation to the head and neck. Those recommendations concluded that at a
projected dose to the thyroid gland of 25 cGy or greater from ingested or inhaled radioiodines,
the risks of short-term use of small quantities of KI were outweighed by the benefits of
suppressing radioiodine-induced thyroid cancer.! The amount of KI recommended at that time
was 130 mg per day for adults and children above 1 year of age and 65 mg per day for children
below 1 year of age. The guidance that follows revises our 1982 recommendations on the use of
KI for thyroid cancer prophylaxis based on a comprehensive review of the data relating
radioioidine exposure to thyroid cancer risk accumulated in the aftermath of the 1986 Chernobyl
reactor accident.

III. DATA SOURCES
A. Reliance on Data from Chernobyl

In epidemiological studies investigating the relationship between thyroidal radioiodine exposure
and risk of thyroid cancer, the estimation of thyroid radiation doses is a critical and complex
aspect of the analyses. Estimates of exposure, both for individuals and across populations, have
been reached in different studies by the variable combination of (1) direct thyroid measurements
in a segment of the exposed population; (2) measurements of "'I (iodine isotope) concentrations
in the milk consumed by different groups (e.g., communities) and of the quantity of milk
consumed; (3) inference from ground deposition of long-lived radioisotopes released
coincidentally and presumably in fixed ratios with radioiodines; and (4) reconstruction of the
nature and extent of the actual radiation release.

All estimates of individual and population exposure contain some degree of uncertainty. The
uncertainty is least for estimates of individual exposure based on direct thyroid measurements.

! For the radiation emitted by ' I (electrons and photons), the radiation-weighting factor is equal to one, so that the
absorbed dose to the thyroid gland expressed in centigrays (cGy) is numerically equal to the thyroid equivalent dose
expressed in rem (1 ¢Gy = 1 rem).



Uncertainty increases with reliance on milk consumption estimates; is still greater with estimates
derived from ground deposition of long-lived radioisotopes, and is highest for estimates that rely
heavily on release reconstruction.

Direct measurements of thyroid radioactivity are unavailable from the Hanford, Nevada Test
Site, and Marshall Islands exposures. Indeed, the estimates of thyroid radiation doses related to
these releases rely heavily on release reconstructions and, in the former two cases, on recall of
the extent of milk consumption 40 to 50 years after the fact. In the Marshall Islands cohort,
urinary radioiodine excretion data were obtained and used in calculating exposure estimates.

Because of the great uncertainty in the dose estimates from the Hanford and Nevada Test Site
exposures and due to the small numbers of thyroid cancers occurring in the populations
potentially exposed, the epidemiological studies of the excess thyroid cancer risk related to these
radioiodine releases are, at best, inconclusive. As explained below, the dosimetric data derived
in the studies of individual and population exposures following the Chernobyl accident, although
not perfect, are unquestionably superior to data from previous releases. In addition, the results of
the earlier studies are inadequate to refute cogent case control study evidence from Chernobyl of
a cause-effect relationship between thyroid radioiodine deposition and thyroid cancer risk.’

The Chernobyl reactor accident of April 1986 provides the best-documented example of a
massive radionuclide release in which large numbers of people across a broad geographical area
were exposed acutely to radioiodines released into the atmosphere. Therefore, the
recommendations contained in this guidance are derived from our review of the Chernobyl data
as they pertain to the large number of thyroid cancers that occurred. These are the most
comprehensive and reliable data available describing the relationship between thyroid radiation
dose and risk for thyroid cancer following an environmental release of '*'I. In contrast, the
exposures resulting from radiation releases at the Hanford Site in Washington State in the mid-
1940s and in association with the nuclear detonations at the Nevada Test Site in the 1950s were
extended over years, rather than days to weeks, contributing to the difficulty in estimating
radioactive dose in those potentially exposed (Davis et al., 1999; Gilbert et al., 1998). The
exposure of Marshall Islanders to fallout from the nuclear detonation on Bikini in 1954 involved
relatively few people, and although the high rate of subsequent thyroid nodules and cancers in
the exposed population was likely caused in large part by radioiodines, the Marshall Islands data
provide little insight into the dose-response relationship between radioactive iodine exposure and
thyroid cancer risk (Robbins and Adams 1989).

Beginning within a week after the Chernobyl accident, direct measurements of thyroid exposure
were made in hundreds of thousands of individuals, across three republics of the former Soviet
Union (Robbins and Schneider 2000, Gavrilin et al., 1999, Likhtarev et al., 1993, Zvonova and
Balonov 1993). These thyroid measurements were used to derive, in a direct manner, the thyroid
doses received by the individuals from whom the measurements were taken. The thyroid
measurements were also used as a guide to estimate the thyroid doses received by other people,
taking into account differences in age, milk consumption rates, and ground deposition densities,
among other things. The thyroid doses derived from thyroid measurements have a large degree

2 We have included in this guidance an extensive bibliography of the sources used in developing these revised
recommendations.



of uncertainty, especially in Belarus, where most of the measurements were made by
inexperienced people with detectors that were not ideally suited to the task at hand (Gavrilin et
al., 1999 and UNSCEAR 2000). However, as indicated above, the uncertainties attached to
thyroid dose estimates derived from thyroid measurements are, as a rule, lower than those
obtained without recourse to those measurements.

It is also notable that the thyroid radiation exposures after Chernobyl were virtually all internal,
from radioiodines. Despite some degree of uncertainty in the doses received, it is reasonable to
conclude that the contribution of external radiation was negligible for most individuals. This
distinguishes the Chernoby! exposures from those of the Marshall Islanders. Thus, the increase
in thyroid cancer seen after Chernobyl is attributable to ingested or inhaled radioiodines. A
comparable burden of excess thyroid cancers could conceivably accrue should U.S. populations
be similarly exposed in the event of a nuclear accident. This potential hazard highlights the
value of averting such risk by using KI as an adjunct to evacuation, sheltering, and control of
contaminated foodstuffs.

B. Thyroid Cancers in the Aftermath of Chernobyl

The Chernobyl reactor accident resulted in massive releases of '>'I and other radioiodines.
Beginning approximately 4 years after the accident, a sharp increase in the incidence of thyroid
cancer among children and adolescents in Belarus and Ukraine (areas covered by the radioactive
plume) was observed. In some regions, for the first 4 years of this striking increase, observed
cases of thyroid cancer among children aged 0 through 4 years at the time of the accident
exceeded expected number of cases by 30- to 60-fold. During the ensuing years, in the most
heavily affected areas, incidence is as much as 100-fold compared to pre-Chernobyl rates
(Robbins and Schneider 2000; Gavrilin et al., 1999; Likhtarev et al., 1993; Zvonova and Balonov
1993). The majority of cases occurred in children who apparently received less than 30 cGy to
the thyroid (Astakhova et al., 1998). A few cases occurred in children exposed to estimated
doses of < 1 ¢Gy; however, the uncertainty of these estimates confounded by medical radiation
exposures leaves doubt as to the causal role of these doses of radioiodine (Souchkevitch and
Tsyb 1996).

The evidence, though indirect, that the increased incidence of thyroid cancer observed among
persons exposed during childhood in the most heavily contaminated regions in Belarus, Ukraine,
and the Russian Federation is related to exposure to iodine isotopes is, nevertheless, very strong
(IARC 2001). We have concluded that the best dose-response information from Chernobyl
shows a marked increase in risk of thyroid cancer in children with exposures of 5 cGy or greater
(Astakhova et. al., 1998; Ivanov et al., 1999; Kazakov et al., 1992). Among children born more
than nine months after the accident in areas traversed by the radioactive plume, the incidence of
thyroid cancer has not exceeded preaccident rates, consistent with the short half-life of '*'I.

The use of KI in Poland after the Chernobyl accident provides us with useful information
regarding its safety and tolerability in the general population. Approximately 10.5 million
children under age 16 and 7 million adults received at least one dose of KI. Of note, among
newbomns receiving single doses of 15 mg K1, 0.37 percent (12 of 3214) showed transient
increases in TSH (thyroid stimulating hormone) and decreases in FT4 (free thyroxine). The side



effects among adults and children were generally mild and not clinically significant. Side effects
included gastrointestinal distress, which was reported more frequently in children (up to 2
percent, felt to be due to bad taste of SSKI solution) and rash (~1 percent in children and adults).
Two allergic reactions were observed in adults with known iodine sensitivity (Nauman and
Wolff 1993).

Thus, the studies following the Chernobyl accident support the etiologic role of relatively small
doses of radioiodine in the dramatic increase in thyroid cancer among exposed children.
Furthermore, it appears that the increased risk occurs with a relatively short latency. Finally, the
Polish experience supports the use of KI as a safe and effective means by which to protect
against thyroid cancer caused by internal thyroid irradiation from inhalation of contaminated air
or ingestion of contaminated food and drink when exposure cannot be prevented by evacuation,
sheltering, or food and milk control.

IV. CONCLUSIONS AND RECOMMENDATIONS
A, Use of KI in Radiation Emergencies: Rationale, Effectiveness, Safety

For the reasons discussed above, the Chernobyl data provide the most reliable information
available to date on the relationship between internal thyroid radioactive dose and cancer risk.
They suggest that the risk of thyroid cancer is inversely related to age, and that, especially in
young children, it may accrue at very low levels of radioiodine exposure. We have relied on the
Chernobyl data to formulate our specific recommendations below.

The effectiveness of K1 as a specific blocker of thyroid radioiodine uptake is well established
(I’in LA, et al., 1972) as are the doses necessary for blocking uptake. As such, it is reasonable
to conclude that KI will likewise be effective in reducing the risk of thyroid cancer in individuals
or populations at risk for inhalation or ingestion of radioiodines.

Short-term administration of KI at thyroid blocking doses is safe and, in general, more so in
children than adults. The risks of stable iodine administration include sialadenitis (an
inflammation of the salivary gland, of which no cases were reported in Poland among users after
the Chernobyl accident), gastrointestinal disturbances, allergic reactions and minor rashes. In
addition, persons with known iodine sensitivity should avoid K, as should individuals with
dermatitis herpetiformis and hypocomplementemic vasculitis, extremely rare conditions
associated with an increased risk of iodine hypersensitivity.

Thyroidal side effects of stable iodine include iodine-induced thyrotoxicosis, which is more
common in older people and in iodine deficient areas but usually requires repeated doses of
stable iodine. In addition, iodide goiter and hypothyroidism are potential side effects more
common in iodine sufficient areas, but they require chronic high doses of stable iodine (Rubery
1990). In light of the preceding, individuals with multinodular goiter, Graves’ disease, and
autoimmune thyroiditis should be treated with caution, especially if dosing extends beyond a few
days. The vast majority of such individuals will be adults.



The transient hypothyroidism observed in 0.37 percent (12 of 3214) of neonates treated with KI
in Poland after Chernobyl has been without reported sequelae to date. There is no question that
the benefits of KI treatment to reduce the risk of thyroid cancer outweigh the risks of such
treatment in neonates. Nevertheless, in light of the potential consequences of even transient
hypothyroidism for intellectual development, we recommend that neonates (within the first
month of life) treated with KI be monitored for this effect by measurement of TSH (and FT4, if
indicated) and that thyroid hormone therapy be instituted in cases in which hypothyroidism
develops (Bongers-Schokking 2000; Fisher 2000; Calaciura 1995).

B. KI Use in Radiation Emergencies: Treatment Recommendations
After careful review of the data from Chemobyl relating estimated thyroid radiation dose and

cancer risk in exposed children, FDA is revising its recommendation for administration of KI
based on age, predicted thyroid exposure, and pregnancy and lactation status (see Table).

Threshold Thyroid Radioactive Exposures and
Recommended Doses of K1 for Different Risk Groups

Predicted Kldose (mg) | #0f130mg | #of 65
Thyroid tablets mg tablets
exposure(cGy)
Adults over 40 yrs >500
Adults over 18 through 40 yrs >10
130 1 2
Pregnant or lactating women
Adoles. over 12 through 18 yrs* [ =5
Children over 3 through 12 yrs 65 172 1
Over 1 month through 3 years 32 1/4 172
Birth through 1 month 16 1/8 1/4

* Adolescents approaching adult size (> 70 kg) should receive the full adult dose (130 mg).

The protective effect of KI lasts approximately 24 hours. For optimal prophylaxis, KI should
therefore be dosed daily, until a risk of significant exposure to radioiodines by either inhalation
or ingestion no longer exists. Individuals intolerant of KI at protective doses, and neonates,
pregnant and lactating women (in whom repeat administration of KI raises particular safety
issues, see below) should be given priority with regard to other protective measures (i.€.,
sheltering, evacuation, and control of the food supply).

Note that adults over 40 need take KI only in the case of a projected large internal radiation dose
to the thyroid (>500 cGy) to prevent hypothyroidism.

These recommendations are meant to provide states and local authorities as well as other
agencies with the best current guidance on safe and effective use of KI to reduce thyroidal
radioiodine exposure and thus the risk of thyroid cancer. FDA recognizes that, in the event of an
emergency, some or all of the specific dosing recommendations may be very difficult to carry



out given their complexity and the logistics of implementation of a program of KI distribution.
The recommendations should therefore be interpreted with flexibility as necessary to allow
optimally effective and safe dosing given the exigencies of any particular emergency situation.
In this context, we offer the following critical general guidance: across populations at risk for
radioiodine exposure, the overall benefits of KI far exceed the risks of overdosing, especially
in children, though we continue to emphasize particular attention to dose in infants.

These FDA recommendations differ from those put forward in the World Health Organization
(WHO) 1999 guidelines for iodine prophylaxis in two ways. WHO recommends a 130-mg dose
of K1I for adults and adolescents (over 12 years). For the sake of logistical simplicity in the
dispensing and administration of KI to children, FDA recommends a 65-mg dose as standard for
all school-age children while allowing for the adult dose (130 mg, 2 X 65 mg tablets) in
adolescents approaching adult size. The other difference lies in the threshold for predicted
exposure of those up to 18 years of age and of pregnant or lactating women that should trigger
KI prophylaxis. WHO recommends a threshold of 1 cGy for these two groups. As stated earlier,
FDA has concluded from the Chernobyl data that the most reliable evidence supports a
significant increase in the risk of childhood thyroid cancer at exposures of 5 ¢Gy or greater.

The downward KI dose adjustment by age group, based on body size considerations, adheres to
the principle of minimum effective dose. The recommended standard dose of KI for all school-
age children is the same (65 mg). However, adolescents approaching adult size (i.e., >70 kg)
should receive the full adult dose (130 mg) for maximal block of thyroid radioiodine uptake.
Neonates ideally should receive the lowest dose (16 mg) of KI. Repeat dosing of KI should be
avoided in the neonate to minimize the risk of hypothyroidism during that critical phase of brain
development (Bongers-Schokking 2000; Calaciura et al., 1995). KI from tablets (either whole or
fractions) or as fresh saturated KI solution may be diluted in milk, formula, or water and the
appropriate volume administered to babies. As stated above, we recommend that neonates
(within the first month of life) treated with KI be monitored for the potential development of
hypothyroidism by measurement of TSH (and FT4, if indicated) and that thyroid hormone
therapy be instituted in cases in which hypothyroidism develops (Bongers-Schokking 2000;
Fisher 2000; Calaciura et al., 1995).

Pregnant women should be given KI for their own protection and for that of the fetus, as iodine
(whether stable or radioactive) readily crosses the placenta. However, because of the risk of
blocking fetal thyroid function with excess stable iodine, repeat dosing with KI of pregnant
women should be avoided. Lactating females should be administered KI for their own
protection, as for other young adults, and potentially to reduce the radioiodine content of the
breast milk, but not as a means to deliver KI to infants, who should get their KI directly. As for
direct administration of K1, stable iodine as a component of breast milk may also pose a risk of
hypothyroidism in nursing neonates. Therefore, repeat dosing with KI should be avoided in the
lactating mother, except during continuing severe contamination. If repeat dosing of the mother
is necessary, the nursing neonate should be monitored as recommended above.



V. ADDITIONAL CONSIDERATIONS IN PROPHYLAXIS AGAINST THYROID
RADIOIODINE EXPOSURE

Certain principles should guide emergency planning and implementation of KI prophylaxis in the
event of a radiation emergency. After the Chernobyl accident, across the affected populations,
thyroid radiation exposures occurred largely due to consumption of contaminated fresh cow’s
milk (this contamination was the result of milk cows grazing on fields affected by radioactive
fallout) and to a much lesser extent by consumption of contaminated vegetables. In this or
similar accidents, for those residing in the immediate area of the accident or otherwise directly
exposed to the radioactive plume, inhalation of radioiodines may be a significant contributor to
individual and population exposures. As a practical matter, it may not be possible to assess the
risk of thyroid exposure from inhaled radioiodines at the time of the emergency. The risk
depends on factors such as the magnitude and rate of the radioiodine release, wind direction and
other atmospheric conditions, and thus may affect people both near to and far from the accident
site.

For optimal protection against inhaled radioiodines, KI should be administered before or
immediately coincident with passage of the radioactive cloud, though KI may still have a
substantial protective effect even if taken 3 or 4 hours after exposure. Furthermore, if the release
of radioiodines into the atmosphere is protracted, then, of course, even delayed administration
may reap benefits by reducing, if incompletely, the total radiation dose to the thyroid.

Prevention of thyroid uptake of ingested radioiodines, once the plume has passed and radiation
protection measures (including KI) are in place, is best accomplished by food control measures
and not by repeated administration of KI. Because of radioactive decay, grain products and
canned milk or vegetables from sources affected by radioactive fallout, if stored for weeks to
months after production, pose no radiation risk. Thus, late KI prophylaxis at the time of
consumption is not required.

As time is of the essence in optimal prophylaxis with KI, timely administration to the public is a
critical consideration in planning the emergency response to a radiation accident and requires a
ready supply of KI. State and local governments choosing to incorporate KI into their
emergency response plans may consider the option of predistribution of KI to those individuals
who do not have a medical condition precluding its use.

VL. SUMMARY

FDA maintains that K1 is a safe and effective means by which to prevent radioiodine uptake by
the thyroid gland, under certain specified conditions of use, and thereby obviate the risk of
thyroid cancer in the event of a radiation emergency. Based upon review of the literature, we
have proposed lower radioactive exposure thresholds for KI prophylaxis as well as lower doses
of K1 for neonates, infants, and children than we recommended in 1982. As in our 1982 notice
in the Federal Register, FDA continues to recommend that radiation emergency response plans
include provisions, in the event of a radiation emergency, for informing the public about the
magnitude of the radiation hazard, about the manner of use of KI and its potential benefits and



risks, and for medical contact, reporting, and assistance systems. FDA also emphasizes that
emergency response plans and any systems for ensuring availability of KI to the public should
recognize the critical importance of KI administration in advance of exposure to radioiodine. As
in the past, FDA continues to work in an ongoing fashion with manufacturers of KI to ensure that
high-quality, safe, and effective KI products are available for purchase by consumers as well as
by state and local governments wishing to establish stores for emergency distribution.

K1 provides protection only for the thyroid from radioiodines. It has no impact on the uptake by
the body of other radioactive materials and provides no protection against external irradiation of
any kind. FDA emphasizes that the use of KI should be as an adjunct to evacuation (itself not
always feasible), sheltering, and control of foodstuffs.

ACKNOWLEDGEMENTS

The KI Taskforce would like to extend special thanks to our members from the NIH: Jacob
Robbins, M.D., and Jan Wolff, Ph.D., M.D., of the National Institute of Diabetes, Digestive, and
Kidney Diseases and Andre Bouville, Ph.D., of the National Cancer Institute. In addition, we
would like to thank Dr. David V. Becker of the Department of Radiology, Weill Medical College
(WMC) of Cornell University and The New York Presbyterian Hospital-WMC Cornell Campus,
for his valuable comments on the draft



BIBLIOGRAPHY

Astakhova LN, Anspaugh LR, Beebe GW, Bouville A, Drozdovitch VV, Garber V, Gavrilin YI,
Khrouch VT, Kuvshinnikov AV, Kuzmenkov YN, Minenko VP, Moschik KV, Nalivko
AS, Robbins J, Shemiakina EV, Shinkarev S, Tochitskaya VI, Waclawiw MA.
“Chernobyl-Related Thyroid Cancer in Children in Belarus: A Case-Control Study.”
Radiat Res 1998; 150:349-356.

Baverstock K, Egloff B, Pinchera A, Ruchti C, Dillwyn W. “Thyroid Cancer After Chernobyl”
(letter to the editor). Nature 1992; 359:21-22.

Becker DV, Robbins J, Beebe GW, Bouville AC, Wachholz BW. “Childhood Thyroid Cancer
Following the Chernobyl Accident: A Status Report.” Endocrinol Metab Clin North Am
1996; 25(1): 197-211. ‘

Bongers-Schokking JJ, Koot HM, Wiersma D, Verkerk PH, de Muinck Keizer-Schrama SMPF.
“Influence of timing and dose of thyroid hormone replacement on development in infants
with congenital hypothyroidism.” J Pediatrics 2000; 136(3): 292-297.

Calaciura F, Mendoria G, Distefano M, Castorina S, Fazio T, Motta RM, Sava L, Delange F,
Vigneri R. “Childhood IQ Measurements in Infants With Transient Congenital
Hypothyroidism.” Clirn Endocrinol 1995;43:473-477.

Davis S, Kopecky KJ, Hamilton T, Amundson B, Myers PA. Summary Final Report of the
Hanford Thyroid Disease Study. Seattle: Fred Hutchinson Cancer Research
Center,1999.

Fisher DA. “The importance of early management in optimizing IQ in infants with congenital
hypothyroidism.” J Pediatrics 2000; 136(3): 273-274.

Gavrilin YI, Khrouch VT, Shinkarev SM, Krysenko NA, Skryabin AM, Bouville A, Anspaugh
LR. “Chernobyl Accident: Reconstruction of Thyroid Dose for Inhabitants of the
Republic of Belarus.” Health Phys 1999; 76(2):105-119.

Gilbert ES, Tarone R, Bouville A, Ron E. “Thyroid Cancer Rates and 11 Doses From Nevada
Atmospheric Nuclear Bomb Tests.” J Na#l Cancer Inst 1998, 90(21): 1654-60.

Harrison JR, Paile W, Baverstock K. Public Health Implications of Iodine Prophylaxis in
Radiological Emergencies. In: “Thomas G, Karaoglou A, Williams ED.”, eds. Radiation
and Thyroid Cancer. Singapore: World Scientific, 1999; 455-463.

IARC- International Agency for Research on Cancer. IARC Monographs non the evaluation of
carcinogenic risk to humans. Volume 78- Ionizing radiation, Part 2: Some internally
deposited radionuclides. IARC Press, Lyon, France; 2001.

10



I’in LA, Arkhangel’skaya GV, Konstantinov YO, Likhtarev IA. Radioactive lodine in the
Problem of Radiation Safety. Moscow, Atomizdat 1972; 208-229.

Ivanov VK, Gorski Al, Pitkevitch VA, Tsyb AF, Cardis E, Storm H. “Risk of Radiogenic
Thyroid Cancer in Russia Following the Chernobyl Accident.” In: Thomas G, Karaoglou
A, Williams ED., eds. Radiation and Thyroid Cancer. Singapore: World Scientific,
1999; 89-96. :

Jacob P, Goulko G, Heidenreich WF, Likhtarev I, Kairo I, Tronko ND, Bogdanova TI,
Kenigsberg J, Buglova E, Drozdovitch V, Goloneva A, Demidchik EP, Balonov M,
Zvonova I, Beral V., “Thyroid Cancer Risk to Children Calculated.” Nature 1998;
392:31-32.

Kazakov VS, Demidchik EP, Astakhova LN. “Thyroid Cancer After Chernobyl” (letter to the
editor). Nature 1992; 359:21.

Likhtarev, IA, Shandala NK, Gulko GM, Kairo IA, Chepurny NI, “Ukranian Thyroid Doses
After The Chernobyl Accident.” Health Physics 1993; 64(6):594-599.

Likhtarev 1A, Sobolev BG, Kairo IA, Tronko ND, Bogdanova TI, Olelnic VA, Epshtein EV,
Beral V. “Thyroid Cancer in the Ukraine.” Nature 1995; 375:365.

Mettler FH, Becker DV, Walchholz BW, Bouville AC., “Chernobyl: 10 Years Later.” J Nucl
Med 1996; 37:24N-27N.

Nauman J, Wolff J. “ Iodide Prophylaxis in Poland After the Chernobyl Reactor Accident:
Benefits and Risks.” Am J Med 1993; 94: 524-532.

Robbins J, Adams WH. “Radiation Effects in the Marshall Islands.” In: Nagataki S, ed.
Radiation and the Thyroid. Proceedings of the 27" Annual Meeting of the Japanese
Nuclear Medicine Society. Amsterdam, Excerpta Medica, 1989; 11-24.

Robbins J, Schneider AB. “Thyroid Cancer following Exposure to Radioactive Iodine.” Reviews
in Endocrine and Metabolic Disorders 2000; 1:197-203.

Rubery ED. “Practical Aspects of Prophylactic Stable Iodine Usage.” In: Rubery E, Smales E.,
416 eds. lodine Prophylaxis Following Nuclear Accidents: Proceedings of a Joint
WHO/CEC Workshop. Oxford, Pergamon Press, 1990; 141-150.

Souchkevitch GN, Tsyb Al, eds. Health Consequences of the Chernobyl Accident:
ScientificReport. World Health Organization, Geneva, 1996; 248-250.

Stepanenko V, Tsyb A, Skvortsov V, Kondrashov A, ShakhtarinV, Hoshi M, Ohtaki M,
Matsuure M, Takada J, Endo S. “New Results of Thyroid Retrospective Dosimetry in
Russia Following the Chernobyl Accident.” In: Thomas G, Karaoglou A, Williams ED.,
eds. Radiation and Thyroid Cancer. Singapore: World Scientific, 1999; 333-339.

11



Stsjazhko VA, Tsyb AF, Tronko ND, Souchkevitch G, Baverstock K. “Childhood Thyroid
Cancer Since Accident at Chernobyl.” BMJ 1995; 310:801.

UNSCEAR. United Nations Scientific Committee on the Effects of Atomic Radiation. Sources,
effects and risks of ionizing radiation 2000 Report to the General Assembly, with
annexes, New York, N.Y., United Nations; 2000.

Williams ED, Becker D, Dimidchik EP, Nagataki S, Pinchera A, Tronko ND. “Effects on the
Thyroid in Populations Exposed to Radiation as a Result of the Chernobyl Accident.” In:
One Decade After Chernobyl: Summing up the Consequence of the Accident. Vienna,
International Atomic Energy Agency, 1996; 207-230. .

World Health Organization, Geneva, Guidelines for lodine Prophylaxis following Nuclear
Accidents: Update 1999.

“Report on the Joint WHO/CEC Workshop on Iodine Prophylaxis following Nuclear Accidents:
Rationale for Stable Iodine Prophylaxis.” In: Rubery E, Smales E., eds. Jodine
Prophylaxis following Nuclear Accidents: Proceedings of a joint WHO/CEC Workshop.

Zvonova IA and Balonov MI. “Radioiodine Dosimetry and Prediction of Consequences of
Thyroid Exposure of the Russian Population Following the Chernobyl Accident.” Pages
71-125 in : The Chernobyl Papers. Doses to the Soviet Population and Early Health
Effects Studies. Volume I (S.E. Mervin and M.1. Balonov, eds.). Research Enterprises
Inc., Richland, Washington, 1993.

12



ATTACHMENT 3

GLOSSARY OF TERMS

Draft NUREG-1633



GLOSSARY OF TERMS

Acute Radiation Thyroiditis: Inflammation and necrosis of thyroid tissue as a result of radiation
doses greater than 200 Gy (20,000 rem) to the thyroid; symptoms are usually mild and abate in a
few weeks, but can lead to a dangerous release of stored thyroid hormones (thyroid storm).

Deterministic Effects: Early deleterious radiation effects on living tissue (e.g., body, organ or
tissue death, cataracts, tissue or organ damage), which generally occur only above a threshold
dose and whose severity depends on the level of dose absorbed. They become evident within a
short period of time from the irradiation (hours, days or weeks, depending on the dose received).
Deterministic effects are expressed in grays (Gy).

Dose: A general term denoting a quantity of radiati‘on. Depending upon its application it can be
qualified as "absorbed dose, "equivalent dose", and "effective dose".

Absorbed dose: Quantity of energy imparted by radiation to a unit mass of
matter such as tissue. Absorbed dose is measured in grays
(Gy), where 1 Gy equals 1 joule of energy absorbed per
kilogram of matter. One Gy produces a different intensity
of biological effects on tissue depending on the type of
radiation (alpha, beta, gamma, neutron). One common
submultiple of the Gy, the milligray (mGy) is often used.
One mGy is equal to 1/1000 of 1 Gy.

Effective dose : Weighted sum of the "equivalent doses" to various organs
and tissues multiplied by weighting factors reflecting the
differing sensitivities of organs and tissues to radiation.
The weighting factor for each organ or tissue expresses the
fractional contribution of the risk of death or serious
genetic defect from irradiation of that organ or tissue to the
total risk from uniform irradiation of the whole body.
Effective dose is measured in seiverts (Sv). Some
submultiples of the Sv used are milliseivert (mSv) and
microseivert (uSv). One mSv is equal to 1/1000 of 1 Sv
and 1 xSv is equal to 1/1,000,000 of 1 Sv.
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Equivalent dose Quantity obtained by multiplying the "absorbed dose" in an organ
(e.g., thyroid) or tissue by a factor representing the different
effectiveness of the various types of radiation in causing harm to
the organ or tissue. This factor, whose value varies between 1 and
20 depending on the type of radiation, has been introduced in order
to allow grouping or comparing biological effects due to different
radiations. Equivalent dose is measured in seiverts (Sv). One Sv
produces the same biological effect, irrespective of the type of
radiation.

Goiter: An enlargement of the thyroid gland.
Hyperthyroidism: A condition caused by excessive secretion of the thyroid gland.

Hypothyroidism: A condition caused by deficiency of the thyroid secretion resulting in lowered
basal metabolism; may be radiogenic, estimated to be 100 percent for a dose of 600 Gy (60,000
rem) or more.

Neoplasm: Any new or abnormal growth, such as a tumor; neoplastic disease refers to any
disease that forms tumors, whether malignant or benign.

Potassium Iodide: Colorless or white crystals, having a faint odor of iodine; used as an
expectorant and as an amebicidal and bacteriocidal agent, as well as an additive to table salt and
animal feed to eliminate iodine deficiency. lodine is the active agent; iodines are also used as
(inorganic) calcium iodide and as (organic) iodinated glycerol and other similar compounds.

Thyroiditis: Inflammation of the thyroid gland; may involve an enlarged thyroid and
hypothyroidism and may require lifelong therapy with thyroid hormone.

Stochastic Effects: Late deleterious radiation effects (e.g., leukemia, tumors) whose severity is
independent of dose and whose probability of occurring is assumed to be proportional to the dose
received. It is also assumed that there is no threshold dose below which stochastic effects occur,
therefore, at doses lower than those producing deterministic effects and may manifest themselves
after a long time (years, decades) from the irradiation. Stochastic effects are expressed in
seiverts (Sv).
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June 29, 2001

MEMORANDUM TO: William D. Travers

FROM:

SUBJECT:

Executive Director for Operations
Annette L. Vietti-Cook, Secretary IRA/

STAFF REQUIREMENTS - SECY-01-0069 - STATUS OF
POTASSIUM IODIDE ACTIVITIES

The Commission has directed the staff to revise Draft NUREG-1633 subject to the changes
provided in the attachment and the following comments. The revised draft NUREG should be
provided to the Commission prior to publication for comment.

1)

Publication of Draft NUREG-1633 should await the publication of the final FDA
guidance, which should be included in the NUREG. While awaiting the
publication of the final FDA guidance, the staff should undertake a global review
of the scope and contents of the NUREG to make it a more consistent and
useful document.

A discussion of the history of international KI guidance should be included in the
main body of the report. The WHO document should not be included as an
attachment but both WHO and IAEA documents should be appropriately
referenced.

The NUREG should be consistent with the statements of consideration in the
final rule. Wherever possible, the Commission-approved statements and
responses to public comments on the final rule should be reiterated in the
NUREG. For example, Section 4.2 (Consideration of the Use of Kl) and Section
4.3 (Funding of KI) of the NUREG should more closely reflect the responses to
Issue E (Requiring versus Considering Use of Kl) and Issue F (Funding),
respectively. Likewise, the recommendations of health organizations on using KI
to reduce the risk of thyroid cancer should be reiterated clearly to help the States
with their decision making. Also, the staff should modify the discussion of the
Commission’s findings with respect to KI. The SOC states, “[{jhe Commission
finds that Kl is a reasonable, prudent, and inexpensive supplement to evacuation
and sheltering for specific local conditions.” Final Rule: Consideration of
Potassium lodide in Emergency Plans, 66 Fed. Reg. 5427, 5430 (Jan. 19,
2001)(underline added). The draft NUREG repeats a portion of this finding in
numerous places, but in every instance leaves off underlined language. The
staff should modify the draft NUREG to include the entire quote each time it is
repeated. The quote should also always be put in context. For example, in the
SOC the quote is directly followed by the following discussion in responding to a
commenter:




Through its decision to require that the use of Kl be ‘considered’ (rather
than being required), the Commission is acknowledging that the efficacy
of any protective measure will depend upon a number of factors,
including those noted by the commenter, that can vary not only between
countries but in individual States. Thus, the Commission concluded that
decisions on the use of Kl need to be resolved on a case-by-case basis.
As part of this consideration, State and local governments can weigh all
relevant factors. 66 Fed. Reg. at 5430 (emphasis added).

This discussion, or a slightly modified version, should be added to the various
places in the NUREG that repeat the quote.

4) The discussion of the alternative source terms in Chapter 1 appears to be stated
more categorically than other source term documents, and may not be
necessary or relevant to this guidance document. The staff should consider
deleting it. If retained, it should be expanded or revised to correct the
deficiencies.

5) Chapter 2 duplicates much of the FDA guidance in Chapter 3 and should be
simplified to remove the repetitious material or eliminated. If Chapter 2 is
retained, it needs to be clarified that the UNSCEAR 2000 report is consistent
with and supportive of both WHO’s and FDA'’s guidance.

6) In Chapter 5, with the permission of the States, include the experience of the
States of Ohio and Maine, both of which have moved toward inclusion of Kl in
their emergency plans (although in Maine’s case the closure of Maine Yankee
meant the policy was never implemented). Remove the discussion of
Pennsylvania since it has not completed its process and the discussion does not
reveal how the practical problems of Kl distribution are handled. If available, add
additional information from States such as Connecticut where current emergency
plans have long provided for Kl prophylaxis for certain members of the public at
institutions within emergency planning zones, such as hospitals and prisons,
whose evacuation would be delayed.

7) In Chapter 6, correct the information on France, using, at a minimum, the
information available on the DSIN web page.

8) The NUREG should include the most up-to-date information available concerning
the experience, both pro and con, of States and foreign governments in the
distribution of KI.

9) A discussion of the pros and cons of various Kl distribution logistics should be
included in the NUREG.

10)  The staff should urge FDA to address in its final guidance document the issue of
Kl prophylaxis for those over 40 years of age under the postulated
circumstances of a reactor accident. To document this concern, the staff may
want to refer the CRCPD question to FDA for resolution.

The staff should ensure that to the maximum extent possible, Commission funds allocated for



stockpiles go toward purchasing actual Kl tablets, rather than toward administrative costs.

The staff should convey to its FEMA counterparts the importance to Federal Kl policy of
FEMA's leadership role in finalizing and carrying out necessary implementing functions of a
Federal KI policy.

The staff should explore the option of the federal government negotiating a contract with a
pharmaceutical company to supply all stockpiles of Kl, for any state that requests it, at a certain
price that will include distribution. Under such a contract the federal government would not be
responsible for physically storing Kl, in anticipation of State requests, or distributing KI, but
would be able to benefit from bulk purchase pricing. This may eliminate or reduce some of
FEMA'’s concerns about purchasing and distribution.

The Commission should be informed promptly of any issues requiring Commission resolution.

Attachment: Changes to NUREG-1633 in SECY-01-0069

cc: Chairman Meserve
Commissioner Dicus
Commissioner Diaz
Commissioner McGaffigan
Commissioner Merrifield
OGC
CFO
OCA
OIG
OPA
Office Directors, Regions, ACRS, ACNW, ASLBP (via E-Mail)
PDR



Attachment

Changes to NUREG-1633 in SECY-01-0069

On page iii, delete the line for Appendix A.

On page vi, paragraph 2, revise line 5 to read * ... contains final draft guidance from ....’
In line 6, insert a period after ‘agent’ and delete the remainder of the sentence.

On page vii, last paragraph revise line 1 to read * ... document presents information and
discusses the ...." Delete the second sentence (Thls document presents ... general
public.) Revise I|ne 4 to read “Fhis-guidance-begins-with-a-brief-discussionoft The
basis for ... Revise line 6 to read ‘ ... source terms are briefly discussed.” Revise the
last 2 Iines to read ‘... terms are discussed. In addition, tFhis guidance document
contains a discussion of ....’

On page Vviii, revise lines 2 and 3 to read * ... also included gtﬁdaﬁee-deeumenfsoﬁhe
WortdHealth-Organization(WHOand the flnal guidance document from U.S. Food ..

Revise the last line to read ‘ ... State decision makers, as well as references to other

international documents, such as those of the World Health Organization (WHO) and
the International Atomic Energy Agency (IAEA) to assist the States in their decision-

making process.’

On page 4, paragraph 1.3.2, in line 6 delete ‘and’. Revise line 7 to read * ... quantities of
radioiodine and the importance of evacuation, sheltering and embargoing of food stuffs.’

On page 9, paragraph 2, revise line 1 to read ‘ ... gland is the largest biggest gland in
the neck ....]

On page 15, paragraph 3.2, in line 9, revise the reference to the FDA guidance
document to reflect the final guidance. Do likewise throughout NUREG-1633.

On page 31, paragraph 4.3, delete the 1* sentence (The Commission ... of KI.) Add the
following sentence in its place. ‘The Commission intends to fund initial supplies for one
or two doses per individual, consistent with FDA guidance, for those within the 10-mile
EPZ provided in NRC and FEMA regulations.’

Delete Appendix A



| Patricia Milligan - Re: STATE OF OHIO DRAFT KI POLICY o - Page -

From: "Roger Suppes" <RSUPPES @ gw.odh.state.oh.us>
To: <RML2@nrc.gov>

Date: Thu, May 10, 2001 1:59 PM

Subject: Re: STATE OF OHIO DRAFT Kl POLICY

Ohio has developed a third version of a draft Kl policy. That draft was developed in December 1999. A
fourth draft is planned after the federal guidance has emerged. Since we have not finalized our policy, |
do not believe that it would be appropriate to include the draft policy in the NRC guidance document until
we have finalized our policy in Ohio. In addition, | have publically stated that we were waiting to finalize
our policy until after the federal guidance had been developed. | appreciate the opportunity but | request
that Ohio’s policy not be included until we have finalized it.

>>> "Roland Lickus" <RML2 @nrc.gov> 5/10/01 11:30:27 AM >>>

Roger:

As a result of a recent meeting with an NRC Commissioner and staff on the NRC's Ki policy, a request
was made to ask Ohio if they would have any problems with NRC including Ohio’s draft Kl policy in the
revision to NUREG 1633 that is due out shortly. Piease provide me with your position on this matter.
Thanks.

Roland Lickus

CC: "Ruth Vandegrift' <RVANDEGR @ gw.odh.state.oh.us>, "William Brinck"
<WBRINCK @ gw.odh.state.oh.us>



BUREAU OF HEALTH
MAINE DEPARTMENT OF HUMAN SERVICES
AUGUSTA, MAINE
APRIL, 1997

Protocol on the Distribution and Administration of Potassium Iodide

Protocol

On the advice of the Radiation Advisory Committee, Potassium iodide (also
known as “KI”) will be provided to help protect the people of the State of Maine from
some of the harmful effects of exposure to radioactive forms of iodine released into the
environment as a result of a nuclear emergency.

It must be stressed that evacuation from an affected area is the priority in
proctecting the general public against exposure to radiation. Potassium iodide may be
used as a preventative measure primarily after evacuation to reduce thyroid exposure
from radioactive iodine when exposure occurs before or during evacuation. The Director
of the Bureau of Health, Maine Department of Human Services or designee shall order
the administration of potassium iodide.

Rationale

Potassium iodide is a thyroidal blocking agent developed for use during nuclear
accidents where radioactive forms of iodine may be released as a gas. Potassium iodide
is highly effective at blocking or reducing the uptake of radioactive forms of iodine by
the thyroid.

Exposure of the thyroid to radiation is known to increase the long term risks of
developing thyroid nodules or thyroid cancer. These risks are greatest for children and
young adults. There is also an increased risk of hypothyroidism following radiation
exposure which may result in effects on growth and development in young children.
Potassium iodide administration also may help reduce these potential effects.

Evacuation will provide the greatest safety from radioactive iodine exposure in
the events of a nuclear accident. However, there is a possibility that exposure to
radioactive iodine could occur before or during evacuation. In this instance,
administration of potassium iodide at the reception center may provide protection against
thyroid uptake of radioactive iodide.




Recommended Administration

Implementation of this potassium iodide policy should be coordinated with the Maine
Emergency Management Agency.

Emergency workers and institutionalized individuals, who may be exposed to radioactive
forms of iodide while performing duties or who may be delayed in evacuation, shall be
considered for the administration of potassium iodide as a prophylactic measure to
prevent radioactive iodine uptake by the thyroid. For others, who have had known or
suspected radiation exposure before or during evacuation, potassium iodide should be
administered as soon as possible, but preferably no later than 4 hours after the exposure to
radioactive forms of iodine. This administration is based upon a determination involving
the best judgment of health officials that an individual or group of individuals is likely to
be or have been exposed to radioactive forms of iodine such that exposure to the thyroid
may meet or exceeds 25 rem.

Dose Guidelines

Individuals who have received a single exposure and do not risk additional
exposure should receive potassium iodide for three days. Individuals who risk multiple
or chronic exposure should receive potassium iodide for the course of the exposure.

Recommended doses:

Adults (including pregnant women) 130 milligrams/day

Breast Feeding Mothers 130 milligrams/day
Children, older than 12 years 130 milligrams/day
Children, ages 6 to 12 65 milligrams/day
Children, less than 6 years 32 milligrams/day
Nursing infants receives iodide from mother

(transfer to breast milk)

Note: Individuals with known thyroid disorders or allergies toward iodine should avoid
the use of KI. The adverse reaction rate of orally administered KI appears to be very
small.  However, potential reactions are: gastrointestinal upset, iodide-induced
hypothyroidism or hyperthyroidism, angioedema, hemmorhage, fevers, periarteritis,
hives, and anaphylactic (hypersensitivity) reactions.

Dora Anne Mills, MD, Director Date
Bureau of Health April 30, 1997
Maine Department of Human Services




From:  "Malloch, Wayne D." <Wayne. D.Mal loch ~ state.me.us>
To: ""Marjorie Rothschild” <MUR@nrc.gov>
Date:  5/2/02 10:32AM
Subject: RE: Discussion of Maine Policy on Ki

The information provided to your office concerning Maine’s Kl Policy is
available to the general public and you have permission to include this
information in the revised NRC guidance on use of KI.

Wayne D. Malloch, Inspector

Maine Radiation Control Program

10 State House Station

Augusta, ME 04333-0010

Tel: (207) 287-8404 Fax: (207) 287-3059
wayne.d.malloch @state.me.us

Original Message
From: Marjorie Rothschild [mailto:MUR © nrc.gov]
Sent: Thursday, May 02, 2002 9:04 AM
To: Wayne.D.Malloch©state.me.us
Subject: Discussion of Maine Policy on K

Thank you again for discussing the above wime. This is to confirm that the
above is a public document under the Maine FOIA and specifically that we
have permission to discuss the above in the revised NRC guidance on use of
KI. You pointed out that even if in draft form, the Maine policy would be
publically available.



PUBLIC INFORMATION ON POTASSIUM IODIDE (KI)

WHAT IS POTASSIUM IODIDE?
Potassium iodide is a salt, similar to table salt. Its chemical symbol is KI. It is routinely
added to table salt to make it "iodized."

WHAT IS THE BENEFIT OF TAKING POTASSIUM IODIDE DURING A RADIOLOGICAL
ACCIDENT?

Radioactive iodine seeks out the thyroid gland. Potassium iodide, if taken in time and at the
right dosage, fills the thyroid with harmless iodine so there is no room for radioactive iodine
in the thyroid. This could reduce the risk of thyroid cancers and other diseases that might
otherwise be caused by exposure to radioactive iodine that could be dispersed in a severe
nuclear accident.

WHAT IS THE ROLE OF POTASSIUM IODIDE IN RADIOLOGICAL EMERGENCY
PREPAREDNESS?

The purpose of radiological emergency preparedness is to protect people from the effects
of radiation exposure in the unlikely event of a nuclear power plant incident. Kl only
protects one gland--the thyroid--from one substance--radioactive iodine. Kl does not protect
any other part of the body from radionuclides. Therefore, Kl should only be considered in
association with sheltering or evacuation, or a combination of sheltering and evacuation.
Evacuation is the most effective protective measure in the event of a radiological
emergency because it protects the whole body (including the thyroid gland and other
organs) from all radionuclides. The use of potassium iodide should not, in any way, delay
or otherwise interfere with evacuation or sheltering.

WILL POTASSIUM IODIDE PROTECT ME FROM OTHER RADIATION?

Potassium iodide only protects the thyroid gland from internal exposure to radioactive
iodine. It will not protect any other organ or the whole body. The doses to the body at
which evacuation is recommended are set at approximately 2 to 3 times the dose a person
would receive from natural background exposure over the course of the year. Natural
background radiation (depending upon where you live) can contribute between 0.36 to 0.60
rem per year. Evacuation is recommended if the whole body dose to the public from the
power plant is projected to be 1.0 rem. Use of potassium iodide is recommended only if the
dose to the thyroid is expected to be greater than or equal to5 rem.

WHAT ARE THE RECOMMENDED DOSAGES OF POTASSIUM IODIDE?

The Food and Drug Administration (FDA) is the Federal agency responsible for
recommendations as to the appropriate times to take Kl and the dosages for different age
groups. The FDA published revised guidelines in December 2001. The labeling on KI
packaging may not yet reflect these new dosage guidelines. However, either dosage is
safe and effective for thyroid protection. Neonates, nursing mothers, and pregnant women
should only take one dose of potassium iodide, unless otherwise directed by their doctors.

The FDA’s recommended doses are:

C Neonates (birth to 1 month) 16 mg
C Children (1 month to 3 years) 32 mg
C Children/adolescents (3 years 18 years)* 65 mg



C Adults under 40 130 mg
C Adults over 40 (if doses greater than 500 rem) 130 mg

Adolescents approaching adult weight (70 kg) should take the adult dose

WHY DOES THE NUCLEAR REGULATORY COMMISSION (NRC) ONLY REQUIRE
STATES TO CONSIDER THE USE OF POTASSIUM IODIDE FOR THE GENERAL
PUBLIC?

The NRC will not require use of potassium iodide by the general public because the NRC
believes that current emergency planning and protective measures--evacuation and
sheltering--are adequate and protective of public health and safety. However, the NRC
recognizes the supplemental value of potassium iodide and the right of the States to decide
the appropriateness of the use of potassium iodide by its citizens under specific local. Upon
request from a State with population within the 10 mile Emergency Planning Zone (EPZ) of
a nuclear power plant, the NRC will supply two tablets of potassium iodide for each
individual within the 10 mile EPZ.

DO TWO DOSES OF POTASSIUM IODIDE OFFER ENOUGH PROTECTION?

The tablets are to be used, if necessary, to supplement evacuation or sheltering. After
individuals have evacuated the area, then they will no longer be exposed to significant
quantities of radionuclides. Most (80% to 90%) of the thyroid dose received by children
affected by the Chernobyl Nuclear Power Plant accident was because the children ate
contaminated foods and drank contaminated milk over a period of many days. In the United
States, we have measures in place to stop potentially contaminated foods and milk from
reaching the consumer.

HOW WILL | GET THE KI FROM MY STATE?
The appropriate State officials will notify you whether Kl will be stockpiled or distributed to
you.

CAN INDIVIDUAL MEMBERS OF THE PUBLIC OBTAIN POTASSIUM IODIDE?

The FDA has approved potassium iodide as an over-the-counter medication. As with any
medication, individuals should check with their doctor or pharmacist before using it, to be
sure it is safe for them and family members.
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