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MEMORANL U4 FOR: Hugh L. Thompson, Jr., Deputy Execctive
Directer for Wuclezr Materials Safety,
Safeguardz, and Opezations Support

FROM: Themis P. Speis
Frank J. Congel
Alan K. Roecklein
Leonard Scffer

SUBJECY': REVIEW OF DIFFERING PROTESSIONAL OPINICN (DPO)

ON STOCKPILINC POTASEIUM IODIDE

The review of the Differing Frofeccional Opinion (DPO) (Enclosure
i) on stockp.ling of potassium .icdide (KI) has Leen completed.
Unuer the direct:on of T. Speis, we met as & review manel with Mr.,
Crane on July 24 and Nouvember 21, 19E9. Ac the first meeting there
welrl broad diucassions with Mr. Crane of his concerrnse. T. Speis’
note of August 1l, 1989 to you (Enclesure ?2) sumaarized this
meetinyg Lna elsd appenced Mr., Crane’s nctes of Lne meeting. ;e
aajor point of this LPFO, vhich is directec solely to the merits of
stockpiling KI, sppeirs to be that previous staff analyses neither
explicitly noted nor adegquately treated the fact that a fraction
of the thyroid nodules produced as a result of an accidental
release c¢f 1odin¢ could result in cancers, with a small fraction
©f these predicted to result in fatalities.

As a result cf the fiist meeLing, .t was agreed that the pane!
would try to obtain the ncst recent infoimatiocn on Lhe dose level
rneeged to wblate the thyroid zlanc, the cost of thyscid nocdule

treatnent cad the cost of Kl cablels. This information is
summarized 2 a note from A. Roeckiein to T. Speis, dated tloverber
v, 1983 (Encloscre 3). Revized uata on the incidense ¢t tnyro.d

cancer was elso cotained (Enclosure ).

The panel also agreed t~2 utilize this informaticrn to prepare a
simplifiec cost-penafit analysis directed at examining the merits
of stockpiling KI. The panel utilized the insights of NUREG~1150
with regard to the magnitude of severe accident releases, and also
specifically added the effects of hypothyroidism (an insufficiency
of thyroid hormone piroduction for carrying out normal physiologic
function) as a fcurth health effect ot included in previous staff
analycter in audition to ctousicerliug berign cthyroid nouulec,
cencercus nocules and fatslicics. The penel nat & second time with
vr, Coane on hoveumber 21, 1%39% o intorn kim cf the information
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obtained and to discuss preliminary results of the cost-benefit
analysis.

Although the cost-benefit analysis (Enclosure 5) is a best estimate
analysis, it also provides additional calculations to show the
sensitivity ¢f the results to the assumptions made. On the basis
of this analysis, the panel concludes that stockpiling of potassium
iodide clearly is not cost-beneficial, and_we recommeng that
present federal guidance should remain unchanged. While our
present emergency planning regulations were never justified on any
rigorous cost/benefit analysis, but rather on the basis of
prudence, it is also important to note the panel’s strong
conviction that potassium iodide has a very limited efficacy as a
public protective measure, in the event of a reactor accident
compared to other available measures. This is due not only to the
fact that it is useful for only one organ, one nuclide of interest
and one exposure pathway, but also because its efficacy is
crucially dependent upon its being available either before or
within @ few hours after exposure.

The panel also had the benefit of recent information obtained from
Soviet sources on thyroid effects of the Cherncbyl accident. The
high thyrecid exposure estimates provided by Soviet authorities,
particularly for children, were stated to be primarily a rerfult of
ingestion of locally pioduced milk and dairy products which were
contaminated by iodine deposition on grass and pasture areas,
rather than from inhalation of iodine. The existence of a
diversified nation-wide food distribution system in the U. S. which
could readily provide alternative foodstuffs for those which might
be contaminated represents a significant difference in this regard.
Follow-up studies in this, as well as related areas, are planned
as part of the U. §. - U. 8. 8. R. Joint Coordinating Committee
on Nuclear Reactor Safety (JCCCNRS).

In view of the fact that federal policy, as stated in the Federal
Register (FR Vol. 50, No. 142, page 30258) leaves the decision to
use KI and/or other protective measures to the states and, if



appropriate, local authorities on a site specific basis, the Ranel

= JFecommends that the information developed as a result of pursuing
this DPC be transmitted to the states and other interested federal
agencies for their information.

Themis P. Speis
zaiidbd“/(42;7 <ZZL“~7K/(¢
Frank J. Congel

a7

Alan K. Roecklein

'. " ( M
%"{ o AL '-.Z'
Leonard Soffer¢

Enclosures:

 JR Memorandum, P. Crane to H. Thompson dated June 16, 1989, NRC
Position on Potassium lodide: Differing Professional Opinion

LS ]

Note, T. Speis to H. Thompson dated August 11, 1989, NRC
Position on KI-DPO-Mr. Peter Crane

3. Memorandum, A. Roecklein to T. Speis, dated November 9, 1989

4. Note, S. Yaniv to T. Speis dated December 8, 1989, Risks
Associated with Thyroid Irradiation

S, Simplified Cost-Benefit Analysis Regarding Stockpiling of KI

cc:

Crane

. Congel

. Roecklein
. Soffer
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June 16, 1989 & -
MEMORANDUM FOR: Hugh L. Thompson, JL. :3

Deputy Executive Director

for Operations 2
FROM: Peter G. Crane / J/é;‘ j
counsel for Special Projects

SUBJECT: NRC POSITION ON POTASSIUM IODIDE:
DIFFERING PROFESSIONAL OPINION

I. Introdnction

Tae ~RC starr aas .-cent'y b..inec commission appioval
of two stafi documents. YUREG 1355 {"The Status of
Recommendations of the President's Commission on the
Accident at Three Mile Island") and NUREG-1251 ("Final
Report on Chernobyl Implications"). Both documents address,
among many other issues, the desirability of stockpiling
potassium iodide for thyroid protection after nuclear
accidents, and assert that a regquirement to stockpile the
drug “"should not be required" because "it would not be
worthwhile." Both documents rely on a 1980 cost-benefit
analysis, NUREG-CR-1433, prepared jointly by NRC and DOE's
sandia National Laboratory, and on a 1985 federal policy
statement which reflected the influence of NUREG-CR-1423 and
cited it.

At least as it was presented to Commission by the NRC
staff, NUREG-CR-1433 takes the position that when it comes
to thyroid abnormalities resulting from a nuclear accident,
society should put its resources into cure rather than
~revention. What you have just read is not a typographical
error. In urging the Commission to adopt and endorse
NUREG-CR-1433 in 1983, “he staff argued that it is more
cost-effective for society to treat radiation-caused thyroid
abnormalities after a nuclear accident iuan to seek to
prevent such abnormalities by stockpiling potassium iodide
for administration to the public during a nuclear accident.
The staff made this argument very explicitly in a November
22, 1983 briefing. Excerpts from that transcript appear as
Appendix A to this memorandum.

1 do not pretend to find NUREG-CR-1433 easy to
understand; I am not convinced that it is as clear-cut in
ite cost-benefit conclusions as the staff represented it in
the November 1283 briefing. For purpouses of this Differing
Professional Opinion, however, I am proceeding on the
assumption that NUREG-CR-1433 is as it was described to the
commission in November 1983. However, even if it is not as
flawed as the staff briefing might suggest, I believe that
its analysis does not provide an adequate basis for reasoned
decisionmaking on health and safety issues.



My reasons are as follows. Based on personal knowledge
in this area, I believe that the information provided to the
Commission in 1983 by the staff was erroneous in major
respects. In a nutshell, both the risk of fatality from
radiation-caused thyroid cancer and the adverse consequences
for individuals of non-fatal thyroid abnormalities are
vastly greater than the Commission was led to believe.

Given that a stockpile of potassium iodide sufficient for
the entire U.S. population could be purchased for less than
the Government paid for the office building we work in, I
think it is inappropriate for the NRC staff to be advising
states and localities that the stockpiling of potassium
iodide is not cost-effective.

1 feel obligated to bring these facts to your attention
so that appropriate corrective action can be taken. As NRC
Manual Chapter 4125 states: "It is not only the right but
the duty of all NRC employees to make known their best
professional judgments on any matter relating to the mission
of the agency." Differing professional opinions, according
to the definition in Chapter 4125-041, "are not limited to
the originator's area of expertise." 1In this case, the
subject matter has nothing to do with law, which is my
official area of expertise. I have discussed the matter
with the General Counsel, who suggested that because it
involves a technical matter under your jurisdiction, I
direct my concerns to you.

I should add that I did not wait for the Commission to
act on the papers before making my concerns known. As will
be discussed below, I was the author in 1984 of a
memorandum, signed by the then General Counsel, which
pointed out a crucial flaw in the cost-benefit analysis.
(SECY~84-161.) Although the then Executive Director for
Operations acknowledged that flaw, in an April 30, 1984
intra-agency memorandum to the Commission, the staff never
changed NUREG-CR-1433 accordingly. In March of this year,
when I became aware that in two papers pending before the
Commission, the staff was yet again preparing to endorse
NUREG-CR-1433 publicly, I expressed my concerns to, among
others, relevant staff members involved in the preparation
of the papers, and, in a memorandum, to my immediate
supervisor.

I1. Background

At the risk of covering familiar ground, let me offer
some factual background. The thyroid gland has two
characteristics that make it of special interest to NRC.
First, it is highly radiosensitive, especially in infancy
and childhood. For some reason, girls are more sensitive
than boys. Second, it is, as the doctors say, "avid" for
jodine in all its forms. Thus releases of radiciodines
after a major nuclear accident raise a danger that the



thyroids of exposed persons will soak up the radiciodine and
later develop radiation-caused abnormalities. Fortunately,
gsuch abnormalities are comparatively rarely fatal.

The same avidity for iodine that puts thyroids at risk
after a2 nuclear accident makes it possible to protect them
effectively, if protective measures are taken in time. The
thyroid has a limited capacity to hold iodine; once it is
saturated, no more can be absorbed. Thus if there is a
known risk of exposure to released radioiodine, it is a
simple and inexpensive matter to administer iodine in a
harmless form -- such as a pill of potassium iodide -- and
thereby preclude subseguent uptake of harmful iodines.
Laboratory workers using radioisotopes of iodine routinely
take potassium iodide as 2 preventive measure. The NRC and
FEMA recommend (in NUREG-0655/FEMA-REP-1) that licensees and
State and local authorities keep stocks of potassium iodide
on hand for use in the event of a nuclear accident -- but
only for use by plant workers and institutionalized persons.
Wwith regard to the general public, the NRC's position is as
indicated above.

The Kemeny Commission recommended in November 1979 that
potassium iodide be stockpiled on a regional basis. As late
as September 1980, in SECY-80-275A, the NRC staff itself was
proposing that FEMA be asked to conduct "a study of the
feasibility of establishing a single national stockpile and
developing a distribution plan and system including
estimates of times to transport and distribute the KI to the
general public within various regions of the country."
SECY-B0-275A estimated the cost of purchasing stockpiles of
potassium iodide at $.10 per person per year. (I have
elsewvhere seen even lower estimates.)

II1. The Staff's Position Changes -~ SECY~-813-362

On August 30, 1983, in SECY-83-362 ("Emergency Planning
- predistribution/Stockpiling of Potassium Iodide for the
General Public"), the Executive Director for Operations, Mr.
Dircks, advised the Commission that "a cost/benefit
uncertainty analysis performed by the staff conclusively
shows that potassium iodide offers extrerely small benefit
in relation to its costs and is pot cost effective as a
preplanned emergency protective measure for the general
public." The staff proposed that the NRC take this position
in working with other federal agencies of the Federal
Radioclogical Preparedness Coordinating Committee on the
development of a coordinated federal policy statement on the
stockpiling or predistribution of potassium iodide.

SECY-83-362 had several attachments. They included the
following:



1) A report, "Radiation Protection: An Analysis of
Thyroid Blocking," IAEA-CN-39/102, presented to an
International Atomic Energy Agency conference in October
1980, by David C. Aldrich of sandia National Laboratories
and Roger M. Blond of the NRC staff. In the background
section, that report explained:

"The risk to the thyroid of exposed individuals posed
by potential accidents is especially great for several
reasons:

-~ Radiocactive isotopes of iodine are produced in
abundance by the fission process.

-- Todine and iodine compounds are normally quite
volatile. Therefore, a sizeable fraction of core
radioiodine inventories could be available for release
to the atmosphere.

-- Inhaled or ingested radiociodines are quickly
absorbed into the bloodstream and concentrate
preferentially in the thyreid.

~-- Jodines are eliminated from the thyroid with a
relatively long biological half-life.

As a result, the radiation dose to the thyroid is
likely to far exceed the dose to the rest of the body,
and thyroid damage is likely to aifect more individuals
than any other accident-induced health effect."

The report went on to discuss the pros and cons of
using potassium iodide for thyroid blocking. It explained
that radiation-caused thyroid nodules typically appear 10 to
40 years after exposure and may be benign or cancerous. It
observed: "Moust thyroid cancers are well differentiated,
slow growing, and relatively amenable to therapy." The
report noted that WASH-1400 (the 1975 Reactor Safety Study)
assumed that 40% of accident-caused nodules would be
cancerous, and that of these cancers, 10% would be fatal.

The report tc the IAEA observed that in the event of an
accident in the Core Melt Atmospheric category, “the thyroid
dose levels of concern are likely to be exceeded at very
large distances from the reactor (and correspondingly over
very large areas if this type of accident were to occur."
The report recognized that substantial uncertainties were
involved in the underlying assumptions. Nevertheless based
on the three factors it deemed relevant -- cost, degree of
reduction of accident impacts by the use of potassium
jodide, and accident probabilities -~ it reached the
following conclusion:

"To some extent, the large uncertainties in the above



assumptions hinder our ability to provide definitive
guidance. Nevertheless, for the assumptions made, the
calculated cost-benefit rations are high; and even
including uncertainties, KI appears only marginally
cost-effective, at best.”

2. "Examination of the Use of Potassium Iodide (KI) as
an Emergency Protective Measure for Nuclear Reactor
Accidents,” NUREG-CR-1423, prepared by Sandia Laboratories
and, like the IAEA report, written by David C. Aldrich and
Roger M. Blond of the NRC staff.

This report, longer and more detailed than the IAEA
report, reached the same result. Its "Summary, Conclusions
and Recommendations" section includes verbatim the paragraph
just quoted from the IAEA report.

3. W“ACKS Subcommittee Report on the Use of Potassium
lodide (KI) as a Thyroid Blocking Agent " May 17, 1983.

The ACRS subcommittee report made three comments on the
NRC staff's proposed approach to the use of potassium
iodide:

a. 1f the staff was correct in believing that the
greatest risk of accident-caused fatalities came from whole
body exposures rather than thyroid exposures, then the
desirability of KI was guestionable, and this issue should
therefore be reevaluated.

b. Cost-benefit analyses to decide on the usefulness of
potassium iodide "do not appear to be compatible with (or
comparable to) approaches used in evaluating other aspects
of nuclear emergency planning. For example, if the same
evaluations were made, would there be justification for the
conduct of emergency drills or the installation of warning
sirens?"

c. The NRC should work with FEMA to develop guidance
for state and local agencies on whether to use KI; should
ljeave the decision to judgment of state and local
authorities; and should not make stockpiling or
predistribution of KI a licensing regquirement.

The ACRS subcommittee report attached comments by Dr.
Eugene L. Saenger of the University of Cincinnati Medical
Center, writing on behalf of the National Council on
Radiation Protection. He observed, among other things, that
based on the information available to him, only 1.5 percent
of the U.S. population lived within 10 miles of a nuclear
reactor. Thus, he suggested, the NRC staff was
overestimating the amount of potassium iodide that might
need to be purchased, and this was incorrectly affecting the
cost-benefit balance. He also commented: "In a period when



there are enormous investments in nuclear power plants many
of which are not completed for various reasons and great
concern by citizens concerning safety, it does not seem
useful to engage in debates concerning the protection of the
thyroid gland between agencies of the Government."

4. "Recommendations on the Use of Potassium Iodide as
a Thyroid-Blocking Agent in Radiation Accidents: An FDA
Update," by Dr. Bernard Schleien and four co-authors.

This report noted that in 1978, the Food and Drug
Administration had issued a Federal Register notice stating
"that potassium iodide is safe and effective for use as a
thyroid-blocking agent in a radiation emergency in which
radiciodines are accidently released into the environment."
In this report, the authors reviewed the extensive debate on
the subject, including the argument that there might Dbe
harmful side effects from using potassium iodide, and stated
FDA's conclusion:

"The paucity of human data relevant to the induction of
radiation effects from iodine-) s1, particularly in
children, has convinced the FDA that it is prudent to
employ risk estimates from external irradiation studies
in reaching the conclusions upon which its
recommendations are based. From this evidence, the FDA
concluded that the risks of radio-iodine induced
thyroid nodules or cancer at a projected radiation dose
of 25 rem or greater to the thyroid gland from
radioiodines released into the environment outweigh the
risks from the short-term use of relatively low doses
of potassium iodide for thyroid blocking in a radiation
emergency. The FDA recommends that potassium iodide Iin
dnses of 130 mg per day for adults and children 1 year
and above, and 65 mg per day for children below 1 year
of age, be considered in those persons likely to
receive a projected radiation dose of 25 rem or greater
to the thyroid gland from radioiodines released to the
environment."”

The FDA noted that the American Thyroid Association had
earlier commented, before certain animal studies were
available, that at a threshold of 50 rads, pctassium iodide
should be given "to provide an added measurc of protection
for children and pregnant women." The FDA commented that
"given that the most sensitive segments of the population
should be protected the opinion of the American Thyroid
Association and the conclusions of the FDA are not very far
apart."”

IV. The Staff Briefs the Commission on Potassium Iodide

on November 22, 1983, the Executive Director for
Operations, accompanied by the co-author of NUREG-CR-1433



and another staff member, briefec the Commissign on the
document. Pertinent excerpts from the discussion appear in
Appendix A to this memorandum. I hope I have done a fair
job of representing the discussion, and capturing its
flavor: 1 would have attached the entire transcript, but it
is 82 pages long. 1'll be glad to make you a Copy if you
would like it, however.

For simplicity’'s sake, let me try to summarize some of
the major points of the staff's presentation (not
necessarily in the same order as the staff) and cffer my
comments on each peint. If the arguments you see made by
the staff appear in places inconsistent with the IAEA report
summarized earlier, I can only urge you to read the
transcript and assure yourself that I am not
mischaracterizing the discussion.

1. "“The surviving guestion is not the guestion, and
that's the piece that really should also be emphasized."
Rather, the guestion is whether you “avert an illness."

Comment: The IAEA report and NUREG-CR-1433 itself
assume, based on the Reactor Safety Study, that 40% of
accident-caused nodules will be malignant, and that 10% of
those malignancies will be fatal. Thus for 1 4in 28
accident-caused nodules, survival jis the issue.

2. 1f a person does develop a thyroid nodule as the
result of an accident, $20,000 represents "the upper end of
the scale" in terms of the cost of medical treatment and the
loss of productivity: “There's a few days' loss from -~
it's a relatively simple operation that's involved in
removing the thyroid or removing the nodules =--"

comment: I once guoted that sentence to a doctor at
NIH who is himself a thyroid cancer patient. He looked at
me in incredulity and exclaimed, "They ought to have one!"
In reality, radiation-caused thyroid abnormalities -- and
recall that 40% of these nodules will be cancerous =- mean 2
lifetime of being followed up medically and of taking
medication every day. In preparation for scanning, which
may take place as often as every six months, the patient is
taken off normal medication, so that the pituitary will
produce thyroid stimulator hormone and any thyroid cells in
the body will take up radioiodine when it is administered in
a diagnostic dose. The withdrawal of the normal medication
produces exhaustion, weakness, and extreme sensitivity to
cold. It means going on sick leave. Radiciodine treatments
for inpatients mean being placed in complete isolation for
two to four days, with paper covering the floor to protect
the hospital from the patient's radicactive footprints.
Even at lower, outpatient doses, it means becoming a
radiocactive source and having to stay away from loved ones
and even pets. (You may recall that when the First Lady



recently had a radioiodine treatment as an outpatient, she
was told not to handle her dog's puppies for a few days.)
For persons of childbearing years, it means, to be prudent,
postponing conception for six months to two years. And
though statistics on thyrecid cancer are good, patients and
their families are human and they worry.

From the economic standpoint, radiation-caused thyroid
problems can quickly run up costs considerably above $20,000
in medical bills and time lost from work. From an
environmental standpoint, diagnostic and therapeutic doses
of radioiodine, eliminated through the kidneys, wind up in
gewage systems. An NRC staff member who used to work for a
gtate health department once teold me that they alwazys knew
when someone was being treated locally for thyroid cancer
pecause of the spike of radioactivity at the sewage
treatment plant.

3. There are so few nodules likely to result from a
nuclear accident that the actual cost of preventing a nodule
is on the order of $10,000,000.

comment: I am frankly not conversant with the latest
estimates either on the source term Or on accident
prebabilities, but if we assume $.10 per person per year
cost for KI, you can protect the entire population of the
United States for something like $25,000,000. For it to
cost $10,000,000 to prevent a thyroid nodule must mean
either extraordinarily low accident probabilities or
extraordinarily minuscule releases if there is an accident.
1t that is the case, why =-- as the ACRS asked in 1983 -~
have emergency planning at all? I think that these
statistics ought to be checked carefully by persons with
expertise in this area.

4. Recommending in favor of potassium iodide
stockpiling would mean "sponsoring an industry (the
manufacture of potassium jodide) that may have a very low
cost payoff in societal needs."

Comment: ‘The NKC should make its decisions based on
what the public health and safety reguires, not on who will
or will not make money as a result.

5. Potassium iodide may seem to be an inexpensive way
to protect the public, but in reality it is like an
inexpensive accident insurance pelicy for which, when you
read the fine print, "there has to [be] a stampeding
elephant that kills you."

Comment: The American Cancer Society estimates that
there will be 11,300 new cases of thyroid cancer in 1989,
and 1025 fatalities.



Toward the end of the briefing, Chairman Palladino
alluded to the fact that the staff had earlier favored the
use of potassium iodide. The Executive Director for
Operations acknowledged that, commenting that in the rpsp to
respond to the Three Mile Island accident, certain positions
had been taken “"guickly because it [the NRC] was under a
good deal of pressure to move quickly." To go huck and
guestion those positions, he said, “takes a much more
rationa) and sometimes courageous attitude."

The transcript shows Chairman Palladino expressing
considerable reservations about the staff's cost-benefit
analysis. At the direction of Chairman Palladino and the
Commissioners, the staff agreed to prepare a letter to the
Federal Emergency Management Agency that would "support the
policy statement" on potassium iodide then being circulated
in draft among the agencies of the interagency working
group, while also offering the staff's view that use of the
drug was not worthwhile.

V. Subsegquent Developments

I will review subsequent developments only very
summarily. At some point after the briefing, I had a
discussion with one of the staff briefers in which he
acknowledged, after checking, that the figure of $20,000 for
costs associated with a thyroid nodule referred not to all
nodules (including the 4% which will prove fatal), but only
to those which will not prove fatal. Subseqguently,
arrangements were made -~ I no longer remember by whom ==
for me tc meet with staff members involved with the
potassium iodide issue, to address my gquestions. At that
briefing, two more arguments against the use of potassium
iodide were offered: that ir the event of an accident, it
would be necessary to follow exposed persons anyway [i.e.,
so there would be no cost savings to the Government in
assuring that they were healthy rather than diseased), and
that potassium iodide, while a good idea from a technical
standpoint, might be used as an issue to hold up operating
licenses. These views may well have reflected no more than
the personal opinions of the individuals who offered them.

On January 20, 1984, the staff sent the Commission
SECY-83-362A, "Use of Potassium Iodide for Thyroid
Blocking.” It included a draft letter to FEMA that urged
that the interagency working group be "reconvened" to
"develop a new policy statement” reflecting the staff's
cost-benefit evaluation of potassium iodide. The Office of
the General Counsel answered this on April 17, 1984 with a
memorandum, written by me, which urged a more neutral
approach, and which expressed "serious doubts about the
validty of the staff's cost-benefit analysis," citing the
staff's acknowledgment that the $20,000 figure represented
the benefit associated with averting "only those nodules
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which will not prove fatal.” The Executive Director for
Operations responded on April 30, 1984 with 2 menorandum,
“Supplementary Information on Potassium lodide for Thyroid
Blocking," which took issue with the OGC paper. It asser;ed
that fatal nodules had been "implicitly considered," and it
said:

"The analysis is sufficiently transparent that one
could add explicit consideratiuvn of the latent cancer
fatality component. Fcr exa.»17, even taking the upper
value of $1,000,000 per latent cancer fatality and a
higher mortality rate of ten percent latent cancer
fatalities per thyroid nodule would inject a cost
component of $100,000 to the $20,000 used in the staff
analysis, a five fold increase. This would still not
change the staff conclusion that KI is not cost
pbeneficial, since the lowest value at which KI use
would be cost beneficial was determined in SECT-83-362
to be about $300,000 per thyroid ncdule averted. 1In
summary, the staff conclusion does not rest on wvhether
$20,000 per thyroid nodule averted is an absolutely
accurate value, but rather that it is significantly
lower than the value at which use of KI does become
cost beneficial."

in the end, resolution of the dispute between the staff
and the Office of the General counsel was deferred because
of the imminence of a new draft of the policy statement.

on July 24, 1985, the Federal Government published its
polciy statement on the use of potassium iodide. 50 Federal
Register 30258. It provides:

wWhile valid arguments may be made for the use of KI,
the preponderance of information indicates that a
nationwide reguirement for the predistribution or
stockpiling for use by the general public would not be
vorthwhile. This is based on the ability to evacuate
the general population and the cost effectiveness of a
nationwide program which has been analyzed by the NRC
and DOE National Laboratories (NUREG/CR-1433) . 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 problems indicates that the
decision to use KI (and/or other protective actions)
should be made by the states and, if appropriate, local
authorities on a site specific basis."

In April 1986, the catastrophic accident at Chernobyl
led to the first use of potassium iodide on a2 mass scale.
According to one set of figures I have seen, 5,000,000
Russians and 6,000,000 Poles received potassium iodide. The
NRC staff's report on the implications of Chernobyl,



NUREG-1241, reports that the Poles credit use of the Qrug
with having "reduced the potential thyroid dose to children
by factors of 6 to 10." The Soviets, according to the same
report, said that at one relocaticn center, use ot.potasslum
jodide kept thyroid exposures within permissible limits for
97% of evacuees. The Soviets also reported "no serious
adverse reactions from the use of KI," according to the
staff.

The Chernobyl experience did not alter the NRC staff's
view of the issue. It explained that, under the 1985
federal policy statement, the effectiveness of KI was
acknowledged for emergency workers or institutionalized
individuals, who may be exposed to the release for an
extended period. For the general public, however, "these
conditions generally are not applicable, because evacuation
is generally feasible and, when carried out, is more
effective in drnse reduction than administration of KI, since
it can reduce the dose for all body organs and not merely
the thyroid gland." The staff report did not discuss the
possible desirability of having the capacity, in the event
of an accident, both to evacuate the al{fected public and to
administer potassium iodide to evacuees.

The staff therefore concluded:

“The apparently successful use of potassium iodide by
the Soviets does not alter the validity of U.S.
Government pelicy that predistributing or stockpiling
potassium iodide for use by the general public should
not be required. Rather, this decision should be made
by individual States and by local authorities."”

vi. Statement of Personal Interest

1 feel that I ought to state, for the purpose of
letting the reader know what biases I may bring to the
issue, my own personal interest in it. In 1973, I had a
partial thyroidectomy, for a malignancy resulting from Xx-ray
treatment of enlarged tonsils and adencoids when I was two.
In more recent years, 1 have had several radioiodine
treatments at NIH, designed to ablate (burn out) any thyroid
tissue in my neck. Since there is no way to know for sure
whether such tissue is benign or not, the doctors proceed
conservatively. In my case, statistics are very much on my
side, and I have only to look around at the medical troubles
that life has brought to some of my co-workers or their
family members to realize how lightly, at least so far, 1
have gotten off.

But 1'd be lying if I said that years of scans,
treatments, periodic removal from medication with resulting
exhaustion, or the accompanying anxieties, have been
completely inconsequential in their effect on the guality of



life for my wife and me, at least from time to time. That
certainly affects the intensity with which I feel that
NUREG-CR-1433 is off base in recommending that society put
its resources into treatment rather than prevention of
thyroid abnormalities. 1 feel very strongly =-- there is no
point in pretending othervise -- that if a dime's worth of
medication sitting on the shelf of an evacuation center
could someday prevent another family from having a similar
experience, it would be 2 dime well spent.

I do not believe, however, that this strength of
feeling on a personal level has interfered with my
professional objectivity in evaluating the factual flaws in
the staff's position. 1/ As noted above, the staff itself
admitted in 1984 that the $20,000 cost-benefit figure for
averting a thyroid nodule excluded those nodules which will
prove fatal, and was thus inaccurate by a factor of five.
That admission alone, in my view, is sufficient to warrant
the withdrawal of NUREG-CR-1433. I might add that anyone
who knows me or my work on behalf of this agency over the
past l4+ years knows that I am not phobic either about
nuclear power or radiation. 2/

vi. Conclusion.

Potassium iodide is not a panacea against radiation.
It protects just a single gland -~ albeit a highly
radicsensitive gland. The NRC staff is correct in saying,
in its discussion of the implications of Chernobyl, that
evacuation is generally preferable to potassium iodide as a
protective measure in a radiclogical emergency.
] v The real
jssue is whether in an emergency one wants to have the
capability both to evacuate the public and administer
potassium iodide to evacuees and others. If there are no
stockpiles of potassium iodide in evacuation centers,
emergency operations facilities, and the like, that option
will not be available. As a society, we could have the
potassium iodide opt: 2, and the additional protection it
might afford, for a sum that is a drop in the bucket
compared to the cost of other emergency preparedness
peasures we reguire. If an accident occurred today in
Britain, a stockpile of thyroid-protecting drugs would be on
hand, because Britain requires it. (The British use iodine
in the icdate rather than the iodide form, but the principle
is the same.) In this country, such drugs might well not be
on hand, because the Federal Government, relying on the
NRC's cost-benefit analysis, has been advising states and
localities that to regquire the stockpiling of potassium
jodide "would not be worthwhile."

There is not a person in the NRC who is not fully
committed to seeing that our country never experiences
another TMI or, what is worse, a Chernobyl. We all agree on
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that; it is the goal toward which all of us are working. We
all hope that the emergency requiring special protective
measures never comes. But the premise from which we start
is that a serious accident might happen, and that adeqguate
protective measures have to be in place just in case. If
there is ever such an accident in this country, ne one
should have grounds to say that the Russians and the Poles
took better care of their children after Chernobyl than we
took of ours, or that Americans failed to get adequate
protection because the NRC had disseminated erroneous
information. I believe that the NRC should promptly
withdraw NUREG-CR-1433; advise states, localities, other
federal agencies, and the public of the flaws and omissions
in its analysis; and take affirmative steps to ensure that
potassium iodide is stockpiled for possible emergencies.

ece Chairman Zech

Commissioner Roberts
Commissioner Carr
Commissioner Rogers
Commissioner Curtiss
William C. Parler
Martin G. Malsch
The Director, NMSS

1/ For what it is worth, I did not become interested in the
potassium iodide issue because I was a patient at NIH, but
just the other way around. At the time I went to the
November 1983 briefing, 1 believed my own thyroid problems
to be far in the past. Because *he statements I heard at
the briefing seemed inconsistent with what I remembered from
my own days as a thyroid patient, I called NIH seekino
up-to-date information. The NIH doctors were most helpful
in providing such information. They alsc told me, to my
surprise, that my own medical history suggested that
followup evaluation was appropriate. As a result, I became
a patient there, and now know considerably more about the
consequences of radiation-caused thyroid abnormalities than
1 did when I first wrote memos on the subject in 1984.

2/ It is perhaps ironic that in 1980 I was (I believe)
alone in the General Counsel's office in asserting that
irrational fear of radiation was not an environmental impact
cognizable under the National Environmental Policy Act. (I
believed then, as 1 believe now, that regulatory decisions
affecting public health and safety should be made on the
pasis of sound technical information, honestly and
professionally evaluated, without the intrusion of
extraneous considerations.) As a result, when the
Commission's 2-2 split on the issue had the effect of
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excluding psychological impacts from the TMI restart
proceeding, and the D.C. Circuit ruled against us in PANE V.
NRC (a case I argued), I was made Acting General Counsel for
a day to visit the Sclicitor General and urge him to seek
certiorari, along lines most favorable to the NRC. The
Solicitor General took the case to the Supreme Court, where
we won unanimously.



APPENDIX A

Excerpts from the NRC staff Briefing to the
commission on NUREG-CR-1433

Mr. Blond (co-author of NUREG-CR-1433): At the bottom
of this figure [a slide was On the screen) you see a dashed
line at about the $20,000 figure, and that represents what we
feel the cost-benefit breakpoint would be. If the cost of
averting cne nodule is on the order of $20,000, that's the
cost that will be represented by the medical treatment and
the loss of productivity of an individual if he had a thyroid
nodule. And it's on the upper end of the values which we
have seen. There's & few days’ loss from -~ it's a

relatively simple operation that's involved in removing the

thyroid or removing the nodules -~

The whole point of the analysis focuses toO this
{$20,000] figure in some sense. When we look at this we feel
we've done the analysis ... with a bias in favor of potassium
jodide if anything. ... And our analysis still comes down
ard shows that ... this is not a viable measure to be talen,
it is not something that we should consider in terms of our
policy.

As far as we're cencerned, the message couldn't be any

clearer. Unfortunately, when we perform similar analyses oI



1 think when we've seen other analyses, we never get guite
thig clear & message that we're getting here, and that's the
important point that from our perepective has to be driven
home. We have taken every factor that we can think of into
account; it's not just single arguments that we throw at each
other; we have factored in all the uncertainties that we can
think about, and this is where we come down to it, ené the

message is clear.

Cheirman Palledino: But it sounds Crass. It doesn't

satisfy me as an individual.

Conmigsioner Asselstine: I must say I share that view.

Cheirman Palladino: Something just does not sit with me

right.

Mr. Blond: let's move on to the next g8)id¢ ==

{Laughter.)

Mr. Dircks (Executive Director for Operations): Let me
just a’d a point. This is not just & guestion of your
mandating potassium iodide or outlining potassium jodide. 1

think the guestion is we have to goO back to that policy




statement [interagency policy etatement oOn potassium iodide,
ther being developed] == and I guess you're coming tC that
point. Do you gtand neutral and not bring these factors to
the attention of the other federsal agencies and to the state
anéd local governments, or do you endorse it, or do you just
stand aside and say it's not my business?

1 think the fact is that because these other agencies do
1=k to the Nuclear Regulatory Commission, we have data here
that probably would be useful to factor into the decision,
not only the federal esgencies but the state and local
agenciec, the guestion is do we neke this analysis available,

dc we make these conclusions available, or do we not.

Chairmen Palladino: Yes. I'm not ready to even address
that because I don't understaend in the cost analysis -~ for
example, you say it costs -- what were your dollars?
€10 million per nodule averted, and you said boy, that's
pretty high., But then you tell me it's & low cost operation.

So now to me, for exsnple, as an individual, what would
it coet me for my pill? Twenty cents. So now, that sounds
l1ike & very low cost, and if I got the probability or
possability of averting a nodule == . I don't understand my

20 cents versue $10 million.



Mr. Blond: You have to consider now what 18 the
likelihooé cf your exceeding that 25 rem reruirement that is

the recommendation for you to take that pill.

Chairman Palladino: You're saying that there's so few

nodules you're going to get out of an accident ==

Commissioner Bernthal: 1t's 20 cents per person to
cover you, but so few nodules == the probability of anybody

getting & nodule is sc small that it turns out to be

$10 million.

Chairman Palladino: Yes, but that's from cne

perspective. As an individual I say boy, that's among the

lowest-cost protection ...

Mr. Dircks: ... YOU may be sponsoring an industry
[manufacturers of potassium jodide) that may have a very low

cost peayoff in gocietal needs. 1 mean, ==



Mr. Blond: What we're indicating i€ from our
perspective, the government should not sponsor that because

ve do not see the benefit in terms of its cost.

Chairman Palladino: 1 guess I was taking & more
personal view of cost~benefit. 20 cents Or some nominal
amount of money every year Or every five years to replace
them seems like small change compared to the risk, from my

perception.

Commissioner Bernthal. For the individual. But that's
not the statistical argument; that's the sort of cut argument

that an individual might make to hinself.

Mr. Bernero (NRC staff): Mr. Chairman, there's a large
industry in the United States selling cost-ineffective
insurance policies to people but you will subscribe to a
newspaper and you get $25,000 worth of accident insurance
with enough clauses in it to certify that there has to [be) &

stampeding elephant that kills you.

"™



Chairman Palladino: ... [Y]ou said something that
bothers me a little bit. You said that we were paying & low
cest for something that wasn't werthwhile. You related it to
a worthless insurance policy.

But as an individual, I may say the potential benefit is
that I might survive a nuclear accident at that plant, which

1 live near.

Commissioner Asselstine: Or that you may not have to go

through an operation ==

ir. Blond: Except that -- the surviving question 1s not
the cuestion, ancd thet's the piece that really should also be

emphasized.

Chairman Pallacdino: All right, survive in the terms of

-

< AVvert =--

Mr. Bernerc: An illness. I will avert an iliness which
I might incur. But my father's argument in buying his
insurance policies wes the very sane. He might leave my
mother $10,000 from an accident insurance policy.

There was a residual chance that he would be killed by
that stampeding elephant. It was not & well thought=-out

choice.



Chairman Palladino: Let's not carry analogies too far
because then I start thinking of the analogy and don't think
of the subject I'm supposed to be thinking about.

1 agree, I'm paying low cost for averting a very

improbable circumstance. 1 won't argue that. But it is &

low coBt.

Mr. Bernero: Yes.

Mr. Dircke: But that's again, an individual decision.

Chairman Palladino: I agree, and both sides of the
Ficture must be examined because when you ga&y they re high
cost, I tend to think the risk of low cost -- and
incidentally, I'm not pushing either side. 1 have intuitive

feelings on this potential thing, but 1'd like to understand

your pesition.

[Later, the discussion turns to the question of what
position the NRC should take in the interagency group
developing a coordinated federal pclicy statement on the use

of potassium jodide.]

Mr. Blond: What it really comes down to is the issue
is, as Mr. Darcks indicated, from our perspective, we have

tvo options. We can take a nmeutral position anc indicate



that we, -- the state and locals ghould meke their decision.
Here is 2 body of information along with other bodies of
i{nformation which might be taken into consideration. And
from our point of view, that's a neutral position the
Conmission could take.

Or we could, if you so desire, take a stronger position
and say from our perspective, we do not feel that federal or
state or local covernments should sponsor such programs, that
it is not in the benefit of the public for the government
establishments to sponsor such programs 88 potassium iodide.

On an individual besis [i.e., individuals purchasing
their own potassium iodide over the counter for possible
emergency use) thet's another guestion, and I don't think we
need take a2 position. If somebody wants to wear that amulet
ané have that avzilable to them, that's their business, and

that'e where we'd stand on it.

Chcirman Palladino: What does the staff recommend? I
re-read the recommendation; I still would like tc know what
they recommend. I can read it. "Staff will proceed to
recommend to the Federal kadiclogicel Preparedness
Coordinating Committee that federal policy in this area
ghould be againat reguiring the planned stockpile or
predistrabution of KI [potassium iodide]) for the general

public.”



Mr. Bernero: Or the staff offers the alternative, in
the most recent memorandum, of taking a more neutral pelicy.
pasically, the current draft policy etatement is neutral
itself, but that neutrzl policy statement would be
sccompanied by clear advice of the NRC providing its
technical advice to competent local ané state authorities
that this material is not worthwhile for predistribution,

general public use.

(Chairman Palladino tries several meore times to get a

clear picture of what the gtaff is asking the Commission to

epprove. )

Chairman Palladino: Bill [Dircke), could I ask you,
suppose we went along with your proposal in your letter or
the proposal in your report. How would we implement it; by

writing a letteir to =~

Mr. Dircks: I think we would write & letter to FEMA
outlining the basic conclusione reached an this analysis,
tranemitting the analysis ealong with it, and meeting with

them to present this data.



Chairman Palladino: All richt. I gather also that you

would not interfere with the states going ahead and doing

what they want.

Mr. Dircks: State and local, that's richt.

Chairman Palledino: So you would support the policy
statement but you would meke available a statement that the

protective measure is not cost-effective O not worthwhile.

Mr. Dircks: Yes.

Commissioner Asselstine: 1 have & guestion that I just
thought oi. Why did the other agencies [e.g. FDA] believe
that it's & good ides toO predistribute potascium iodide, and

why 6id the state of Tennessee decide that they wanted to do
that?

Cheirman Palladino: Incidentally, we were among the

other agencies that ==

{Chairman Palladino is &) ocrently referring to the fact

thet in 1980, after the Three Mile Island accident, the NRC
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staff proposed that creation of a national stockpile of

potassium iodide be studied, SECY-B0-257h.]

Commissioner Asselstine: Origanally that's right but I

gather that view still prevails -~

Mr. Bernero: I think you're touching on == one of the
great dafficulties in & matter such as this, being on the
gide of potassium icéide is somewhat like being on the side
of the angels.

(Laughter.)

The FDA has found it ies not harmful for ite potentaal
benefit, and there is & large body of opinion, et least
subconscicusly, that we must recognize that coming out in
favor of potassium iodide precistribution has the force of
reminding people of nuclear reactor accidents and how
dangerous nuclear reactors are, wherezs coming out in favor
of =-- or rather against potassium iodide implies that the
accident risks are low and you don't need such special
precautions.

1 think when you look at the thing, this colors people's
decisione, that you don't want to get into that kind of
srgument. You just want to look at the thing and say 1s it
worth doing, at it a worthwhile thing. And if you take the
single element of & threat to an crgan and you simplify the

decision as rmuch as possible, it appears to be, on 2 personal

11



bagis, an excellent thing to do. An inexpensive tablet that
-~ like my father's insurance policy == it's only & quarter a
week, it's only 20 cents & tablet, and it's self-evidently
good. It protects the thyroié under those circumstances.

Anéd 1 think approaching the decision from that point of view
leads you to favor potassium iodide. It is quite

inexpensive.

Mr. Dircks: But 1 think, going back to yeur other
guestion about why the eanalysis that went into the -- say the
rush of regulations after TMl1 in the emergency planning area,
T think looking back on that experience, there wasn't that
much analysis and weighing of alternatives and looking at
options.

1 thank the agency moved guickly because it was under &
good deal of pressure to move guickly, and there were very
fev pecple in the agency who were ageinst going all out in
the area of emergency planning. And I think we're seeing
some of the effects of that rushed regulation right now, &8
we try to go back and qguestion why we did certain things in
that timeframe, and what should we be doing differently now.
It takes a much more rational and sometimes COurageous
attitude to go back and guestion the network of emergency
planning regulations, &8 well e¢ some of the other

regulations.
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July 26, 1989

MEMOKANDIM FOK: Themis Speis
Len Soffer
Frank Congel
Alan Roecklei

N4, Uopw—
FROM: FPeter Crane %‘ .

SUBJECT: MEETING OF JULY 24, 1988

] appre~iated the opportunity to meet with you and discuss
the issues involved in my differing professional opinion on
the stockpiling of potassium iodide. For the sake of
clarity. 1 thought it might be useful for me to summarize my
views in the aftermath of that meeting.

1. The assumptions as to the likelihood of an accident
such as to cause a thyroid nodule need reexamination. As
descrited by the staff in 1983, the figure of $10.000,000
cost per thyroid nodule prevented seems to say that
accidents would result in no more than two and a half
thyro.d nodules per year. (The preliminary calculation
circulated by Len Soffer at the meeting already irndicates
that this figure is low.)

2. The Commission, in its briefing of November Z2Z.
18683, was not given to understand that approximately four
percent of the nodules resulting from an accident will prove
fata)l  Such fatalities may be delayed in their onset, and
thyroid cancer is generally slow in its progress, but they
are fatalities nonetheless. (The slowness of an illness is
not alwave a recommerndation. I'm told that one of my
kindergarten classmates, given X-ray treatment for tonsils
or adenoids at about the same time I was, has had four
operations for metastatic thyroid cancer that has spread to
his head.) The Commission and the public should be aware of
what the stakes are, not misled with facetious comparisons
to events which do not take place in the United States. such
as elephant stampedes.

3. Even non-fatal cancers are well worth preventing,
if prevention is practicable. Thyroid cancer involves a lot
more unpleasantness than the "few days’ loss” that the staff
described to the Commission in the November 1583 briefing.
I'm not asking that the siaff elaborate on the hardship to
children of worrying about a parent who disappears to the
hospital periodically. but if the staff does a fair job of
representing what thyroid cancer involves for the patient --
the periodic scans, the exhaustion that results from the
withdrawal of thyroid hormone, the amount of time lost from
work. the need to be placed in isolation for treaiment as an
inpatient. the amount of radiation received from therapeutic




and diagnostic doses. the need to avoid one's family when
there are still levels of radiciodine in the body -- then
the reader can use his or her own imagination and values to
take account of these non-monetary impacts on the family.

4 In its assessment of dollar costs of
radiation-caused nodules (including the 40% of nodules which
will prove malignant), the staff’'s figure of $20,000 is
extremely and unreasonably low, when one figures in the time
lost from work for periodic scans, the cost of scans, and
the cost of treatment, not to mention the environmental cost
of radiciodine dumped into sewage systems. (As discussed
further in item 9 below, the staff acknowledged in 1864 that
the $20,000 figure for "a nodule’ was low by a factor of
5. ) Because ] am a patient at NIH and do not pay for my
medical treatment, ] cannot offer an estimate of the full
costs involved, but the American Thyroid Association or such
experts as Dr. Jacob Robbins of NIH might be able to offer
an estimate

£. 1 believe that the staff’'s estimates of the
likelihood that thyroids will be ablated in an accident (and
thus rendered at no risk from nodules or cancer) are wishful
thinking in the extreme. First of all, it takes a lot of
icdine to ablate a thyroid, as I know from personal
experience of receiving ablating doses. Secondly., even
those persons whose thyroids were theoretically ablated by
the isdine received in an accident would need medical
fullowup on a regular basis.

€. 1 see innumerable problems with predistribution of
potassium iodide. This differing professional opinion is
directed solely to the merits of stockpiling.

7 Even if the outcome of the staff's analysis is that
the use of potassium iodide is not justifiable on a
cost-benefit basis, the Commission and the public should be
aware that by the same test, much if not all of what the NRC
rogquires in the area of emergency planning would not be
sustifiable. Rather, such measures are required because the
Commission made a policy decision that it was prudent and
responsible to have emergency planning measures in place.
Both the ACRS and OFE raised the objection, when the
potassium iodide issue came up five years ago, that other
emergency planning reguirements would also fail the
cost-benefit test., but that objection was never answered, to
my knowledge. When the NRC says that a particular emergency
planning measure. such as potassium iodide, is not
cost-effective, it is implicitly suggesting that those
emergency planning measures which are required do neet the
test of cost-effectiveness, The Commission, the public, and
the states -- which must decide for themselves whether to
stockpile potassium iodide -- should be aware that this is
not the case.



8. 1 understand from Dr. Robbins of NIH that the
international thyroid community is eagerly awaiting the
resulte of studies on adverse side eff=cte of the the
millions of doses of potassium iodide administered in Poland
after Chernobyl. These studies might well affect the
judgment of whether potassium iodide is desirable.

. 1 believe that when the costs and benefits of
potassium iodide are recalculated along the lines indicated
above, the disparity between costs and benefits will be much
smaller than the staff represented to the Commission at the
1983 briefing. (In effect. the Commission was being told
thiat the benefit was virtually zero.) But even if costs are
still found to exceed benefits in some measure. that does
not mean that it would not be desirable to stockpile
potassium iodide. simply as 2 matter of prudence. For
example, earlier this summer the NRC issued & notice to all
employees warning them to buy sun block and use it to
prevent skin cancer. As far as I know, this was not tased
on any cost-benefit analysis of the cost of sun block
compared to the risks of skin cancer, or the number of days
Jost 11 one develops skin cancer. FRather, this was based on
a common-sense judgment that if it is easy and cheap to
prevent a certain kind of cancer, it makes sense to do so.

1 think the NKC owes the public the same kind of
common-sense apprecach with regard to radiation from rnuclear
accidents that it provides to its employees with regard to
radiation from the sun.

10. Even if the NRC's bettom line remains the same -- that
potassium ijodide is not desirable ~- the scientific and
policy basis for that judgment should be valid. As I have
described in my differing professional opinion of June 16,
the staff acknowledged five years ago that the $20,000
tigure was in error by a factor of 5, but did not change the
underlying document because changing it would not have
altered the ultimate conclusion that potassium iodide was
not worthwhile. 1 disagree wih 1lhiat approach. 1 believe
that i1t is essential not only that ihe bottom line be
correct, but that the pathway to that bottom line be

correct We have no way of knowing the extent to which
states and other federal agencies relied on elements in that
pathway rather than simply on the bottom line. To the
extent that the NRC has disseminated incorrect information
in the past, either in public documents or in public
briefings., 1 think we have an obligation tc correct the
record, and to do so loudly and clearly.

cc: Hugh Thompson'////’
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NOTE TO: Hugh Thompson
FROM: Thenis Speis
SUBJECT: NRC POSITION ON KI - DPO - MR. PETER CRANE

As indicatea 1n the enclosec meeting rctes, the DPO panel will be compiling

some adcitional infcrmation regarding this issue and will revisit the staff's

earlier cost-benefit analysis. With Mr. Crane's agreement, the group will meet

agein informally in September to discuss results of this effort and to consider
how to proceed further,

\-vax*'.\' _
} S,
Themis Speis

Enclosure:
Meeting Notes

cL: w/enclosure
P. Crane
F. Coroel
L. Soffer
A. Roecklein
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MEETING NOTES

Differing Professional Opinion Re. Stockpiling Kl
Informe] Meeting Notes: July 24, 1989

Attending: Themis P, Speis
Peter G, Crane
Frank J. Congel
Leonard Soffer
Alan X, Roecklein

Purpose: To clarify points at issue in the DPO submitted to the EDO by
Mr. Peter Crane regarding the NRC position on stockpiling of
Potassium lodide.

Summary : Mr. Crane's concerns were as follows:

1. NUREG/CR-1433, “Examination of the Use of Potassium lodide (KI) as an

Emergency Protective Measure for Nuclear Reactor Accidents,” does not seem to
represent good science in that

- the 20K cost of treating a thyroid nodule including lost time at
work, etc., i1s tu low.

- @ dose of 3,000 Rad to ablate the thyroid may be low. If up to 7,000
Rad 1s required, then many more thyroids are at risk from cancer than
indicated In any case, medical follow-up is needed.

- does not evaluate impact of non-fatal cancer.

There was agreement that the 20K cost for treatment of a thyroid nodule
may be too low and that costs associated with non-fatal cancer should not
be ignored. It was noted that more recent accident anazlyses suggest
probability of large releases 1s lower and that the expected fraction of
total iodine release has decreased from approximately 70% to 15%
(NUREG-1150), factors which would deflate the benefit side of the analysis.




It was agreed that an effort would be mede Lo develop a2 more realistic
value for the cost of treatment and that the threshold dose for thyroid
ablation would be investigated.

Mr. Crane believes that the staff presentation to the Commission on the
issue of stockpiling K] was greatiy at variance with the Commission Paper
SECY-83-362.

- the staff presentation implied no fatalities from thyroid cancer,
when by the staff's own estimates, 4% of radiaticn caused nodules
will be fatal.

- the staff transcript said it is not cost effective to spend 20K to
prevent a thyroid nodule without making clear that this refers to a
harmiess nodule, not to 211 nodules.

- the transcript "glosses-over" the impact of thyroid disease.

Mr. Crane noted thet NIH is expecting extensive date on adverse effects

(1f any) from using K1 on adults and children in Poland after the

Chernoby] accident. There may be new evidence, and this information should
be factored nto any new analysis. The Chernobyl accident may have more

to contribute to this issue than the staff indicated.

It was suggested thet the Chernoby) post accident data analysis should be
followed closely and noted that an NRC contingent including Dr. Shlomo
Yeniv and Dr. Frank Congel would be traveling to the Soviet Union in Sept.
to begin implementation of the joint USA/USSR agyreement on the evaluation
of the health effects of the Chernoby) accident. The KI experience wil}
be included.

Mr. Crane said he does not believe that predistribution will work and that
his DPO is directed to the issue of whether stockpiling of KI should be
added to the option of sheltering and evacuation,

Mr. Soffer noted that revised numbers in 2 cost benefit analysis for
predistribution would probably still not support it, but that the
stockpiling option would be worth investigating with the use of updated
information in the regulatory analysis.

2



Mr. Crane saic he would like agency experts to take a new look at the
science behind the cost benefit analysis. he noted that though an April 30,
1984 memorandum from the EDO to the Commissioners acknowledged that the

20K figure was low by a factor of 5, the cost-benefit analysis was never
corrected accordingly. NRC guidance to states and localities should use
accurate numbers 7or cost of incidence of thyroid nodules versus cost of
stockpiling. The Commissior meeting transcript and NUREG/CR-1433 should

be openly repudieted to the extent that they are erroneous even if
correcting the data does not alter the staff's view that stockpiling of KI
is not cost-effective. If a new analysis warrants it, states and localities
should be advised to rethink their decisions regarding KI, but in any

case, states and localities showuld have accurate information on which to
base their decisions.

Mr. Speis questioned whether & revised cost-benefit analysis and new look
at the questions raised by Mr. Crane might resolve the DP0O issue
informally, since even if Mr, Crane agrees with & 'revised' cost-benefit
analysis, there stil)l remains the question in his mind of why use
cost-benefit at all (see Item 6 below). Mr. Crane said that in any event,
it 1s NRC's responsibility to share any new or revised analysis with the
decision makers at the state and local level.

Mr. Crane asked why & cost-benefit analysis was done for the issue of
predistribution of K] while severa)l other emergency response items were
decided without such an analysis. He noted that tu say that KI is not
cost-effective implies that those emergency planning measures which are
required can meet the test of cost-effectiveness, which may not be the
case. He noted thet in 1985-B¢, both OPE and the ACRS had questioned the
use of cost-benefit analysis for this issue, if uther emergency

measures were not subject to the same analysis.

It was noted that the benefits versus risks of predistribution and
stockpiling were carefully analyzed &t the time anc both options were
considered inadvisable. A cost-benefit analysis was done on this option
as & way of formalizing the decision. Some of the factors considered in



the analysis were: Kl addresses only one organ, for only one radionuclide
and only one pathway; the shelter and evacuation options were preferred
since they address the entire potential radiological impact; adverse
health effects from use of KI may outweigh the effects being prevented.

¥r. Speis closed the meeting with an offer to revisit the cost-benefit
calculation and to consider some options for resolving Mr, Crane's
concerns. The group will meet again in early September.

NOTE : At Mr. Crane's reyuest, & summary of his comments prepared after the
July 24 meeting is appended to these notes.
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MEMOKANDUM FOR: Themis Speis
Len Soffer
Frank Congel

Alan Roecklein ”””;élJ‘Anﬁff
FROM: Peter Crane M
SUBJECT: MEETING OF JULY 24, 198§

I appreciated the opportunity to meet with you and discuss
the issues involved in my differing professional opinion on
the stockpiling of potassium iodide. For the sake of
clarity, 1 thought it might be useful for me to summarize my
views in the aftermath of that meeting.

l. The assumptions as to the likelihood of an accident
such as to ceuse a thyroid nodule need reexamination. As
described by the s*aff in 1883, the figure of $10.000,000
cost per thyroid noiule prevented seems to say that
accidents would result in no more than two and a half
thyroid ncdules per year. (The preliminary calculation
circulated by Len Soffer at the meeting already indicates
that this figure is low.)

2. The Commission, in its briefing of November 22.
1883. was not given to understand that approximately four
percent of the nodules resulting from an accident will prove
fatal Such jatalities may be delayed in their onset, and
thyrcid cancer is generally slow in its progress, but they
are fatalities nonetheless. (The slowness of an illness is
not alwavs a recommendation. I'm told that one of my
kindergarten classmates, given X-ray treatment for tonsils
or adenoids at about the same time ] was, has had four
operations for metastatic thyroid cancer that has spread to
his head.) The Commission and the public should be aware of
what the stakes are, not misled with facetious comparisons
to events which do not take place in the United States. such
as elephant stampedes.

3. Even non-fatal cancers are well worth preventing,
i1 prevention is practicable. Thyroid cancer involves a lot
more unpleasantness than the "few days’ Joss” that the staff
described tu the Commission in the November 1683 briefing.
I'm not asking that the staff elaborate on the hardship to
children of worrying about a parent who disappears to the
hospital periodically, but if the staff does a fair job of
representing what thyroid cancer involves for the patient --
the periodic scans, the exhaus.ion that results from the
withdrawal of thyroid hormone, the amount of time lost from
work, the need to be placed in isolation for treatment as an
inpatient., the amount of radiastion received from therapeutic
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and diagnostic doses, the need to avoid one's family when
there are still levels of radioicdine in the body -- then
the reader can use his or her own imagination and values to
take account of these non-monetary impacts on the family.

4. In its assessment of dollar costs of
radiation-caused nodules (including the 40% cof nodules which
will prove malignant), the staff’'s figure of $20,000 is
extremely and unreasonably low, when one figures in the time
lost from work for periodic scans, the cost of scans, and
the cost of treatment, not to mention the environmental cost
of radioiodine dumped into sewage systems. (As discussed
further in item 9 below, the staff acknowledged in 1864 that
the $20.000 figure for "a nodule was low by a factor of
£ ) Because ] am a patient at NIH and do not pay for my
medical treatment. ] cannot offer an estimate of the full
costs involved, but the American Thyroid Association or such
experts as Dr. Jacob kobbins of NIE might be able to offer
an estimate.

S ] believe that the staff's estimates of the
likelihood that thyroids will be ablated in an accident (and
thus rendered at no risk from nodules or cancer) are wishful
thinking in the extreme. First of all., it takes a lot of
iocdine to ablate a thyroid. as ]I know from personal
experience of receiving ablating doses. Secondly., even
those persons whose thyroids were theoretically ablated by
the i1odine received in an accident would need medicsal
tollowup on a regular basis.

3 ] see innumerable »roblems with predistribution of
potassium iodide. This differing professional opinion is
directed solely to the merits of stockpiling.

7. Even if the outcome of the staff's analysis is that
the use of potassium iodide is not justifiable on a
cost-benefit basis. the Commission and the public should be
aware that by the same test, much if not all of what the NRC
requires in the area of emergency planning would not be
justifiable. Rather, such measures are required because the
Commiesion made & policy decision that it was prudent and
responsible tu have emergency planning measures in place.
Both the ACRS and OFPE raised the objection, when the
potassium iodide issue came up five years ago. that other
emergency planning reguirements would also fail the
cost-benefit test, but that cobjecticn was never answered, to
my knowledge. When the NRC says that a particular emergency
planning measure. such a2s potassium iodide, is not
cost-effective, it is implicitly suggezting that those
emergency planning measures which are required do neet the
test of cost-effectiveness. The Commission, the public, and
the states -- which must decide for themselves whether to
etockpile potassium iodide -- should be aware that this is
not the case.



8. 1 understand from Dr. Robbins of NIH that the
international thyroid community is eagerly awaiting the
results of studies on adverse side effects of the the
millions of doses of potassium iodide administered in Poland
after Chernobyl. These studies might well affect the
Judgment of whether potassium iodide is desirable.

¥ 1 believe that when the costs and benefits of
potassium jodide are recalculated along the lines indicated
abuve, the disparity between costs and benefits will be much
smaller than the staff represented to the Commission at the
1963 briefing. (Iln effect. the Commission was being told
that the benefit was virtually zero.) But even if costs are
stil]l found to exceed benefits in some measure. that does
not mean that it would not be desirable to stockpile
Potassium jodide. simply as a matter of prudence. For
example, earlier this summer the NRC issued a notice to all
employees warning them to buy sun block and use it to
Prevent skin cancer. As far as | know, this was not based
on any cost-benefit analysis of the cost of sun block
compared to the risks of skin cancer. or the number of days
Jost if one develops skin cancer. Rather, this was based on
& common-sense judgment that if it is easy and cheap to
prevent a certain kind of cancer, it makes sense to do so.
1 think the NRC owes the public the same kind of
common-sense approach with regard to radiation from nuclear
accidents that it provides to its employees with regard to
radiation from the sun.

10, Even if the NRC's bottom line remains the same -- that
potassium i1odide is not desirable -- the scientific and
policy basis for that Judgment should be valid. As 1 have
described in my differing professional opinion of June 16.
the staff acknowledged five years ago that the $20.000
Tigure was in error by a factor of &, but did not change the
underlying document because changing it would not have
altered the ultimate conclusion that potassium iodide was
not worthwhile., 1 disagree with that approach. ] believe
that it 1s essential rot only that the bottom line be
correct. but that the pathway to that bottom line be
correct. We have no way of knowing the extent to which
states and other federal agencies relied on elements in that
pathway rather than simply on the bottom line. To the
extent that the NRC has disseminated incorrect information
in the past. either in public documents or in public
briefings, 1 think we have an obligation to correct the
record, and to do so loudly and clearly.

Hugh Thompson
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June 16, 198% -é :
MEMORANDUM FOR: Hugh L. Thompson, Jr. ~

Deputy Executive Director

for oPcntions/ 2
FROM: Peter G. Crane J/& i
Counsel for Special Projécts

SUBJECT: NRC POSITION ON POTASSIUM IODIDE:
DIFFERING PROFESSIONAL OPINION

I. Introdnetion

Tae JRC star: aas .ecent'y p..inecd Comaission approval
of two stefl documents. SUREG 1355 (“The Btatus of
Recommendations ©f the President's Commission on the
Accident at Three Mile Island") and NUREG-1251 ("Final
Report on Chernobyl Implications"). Both documents address,
anong many other issues, the desirability of stockpiling
potassium jodide for thyrcid protection after nuclear
eccidents, and assert that a reguirement to stockpile the
drug "should not be reguired”™ because "it would not be
worthwhile." Both documents rely on a 1980 cost-benefit
anelysis, NUREG-CR-~1433, prepared jointly by NRC and DOE's
Sandis Netional laboratory, and on & 1985 federal pelicy

statement which reflected the influence of NUREG~CR~1433 and
cited it.

At lepst &5 it was presented to Commission by the NRC
staff, NUREG-CR-1433 takes the position that when it comes
to thyroid abnormalities resulting from a nuclear accident,
society should put its resources into cure rather than
prevention. What you have just read is not a typographical
error. 1In urging the Comnission tc adopt and endorse
NUREG~CR~-1433 4in 1983, the staff argued that it is more
cost-effective for scciety to treat radistion-caused thyroid
abnormalities after & nuclear accident Luan to seek to
prevent such abnoermalities by stockpiling potassium iodide
for adninistration to <he public during a nuclear accident.
The staff made this argument very explicitly in a Novenmber
22, 1983 briefing. Excerpts from that transcript appear as
Appendix A to this memorandum.

I do not pretend to find NUREG-CR~1413) easy to
understand: I am not convinced that it is as clear-cut in
its cost-benefit conclusions as the staff represented it in
the November 1983 briefing. For purposes of this Differing
Professional Opinion, hovever, I am proceeding on the
assumption that NUREG-CR~142s is a8 1t was Gescribed to the
Comnission in November 1983. However, even if it is not as
flaved as the staff briefing might suggest, I believe that
its analysis does not provide an adeguste basis for reasoned
decisionmaking on health and safety issues.

il Zepp



My reasons are as follows. Based on personal knowvledge
in this asrea, I believe that the information provided to the
Commission in 1983 by the staff was erronecus in major
respects. In & nutshell, both the risk of fatality from
rediation-caused thyroid cancer and the adverse conssguences
for individuals of non-fatal thyroid sbnormalities are
vastly greater than the Commission was led to believe.

Given that a stockpile of potassium iodide sufficient for
the entire U.5. population could be purchased for less than
the Government paid for the office building ve work in, 1
think it is inappropriste for the NRC staff to be advising
states and localities that the stockpiling of potassium
iodide is not cost-effective.

1 feel obligated to bring these facts to your attention
0 that appropriate corrective action can be taken. As NRC
Manuel Chapter 4125 states: "It is not only the right but
the duty of all NRC employees to make known their best
professional judgments on »a; matte.’ relating to the mission
of the sgency." Differiny professiona’ opinions, according
to the definition in Chater 4125-041, "are not limited to
the originator's area o/ expertise.” ’n this case, the
subject matter has nothing to do witr law, which is my
official sres of expertise. I hav: discussed the matter
with the General Counsel, who suggested that because it
invelves a technical matter under y.ur.-jurisdiction, I
direct my concerns to you.

1 should add that I did not wait for the Commission to
sct on the papers before making my concerns known. As will
be discussed below, I was the suthor in 1964 of a
pexcrandun, signed by the then General Counsel, which
pointed out a crucisl flav in the cost-benefit analysis.
(SECY=B4~-161.) Although the then Executive Director for
Operations acknowledged that flaw, in an April 30, 1984
intra-agency memoranduz to the Commission, the staff never
changed NUREG-CR-1433 accordingly. 1In March of this year,
vhen 1 became aware that in two papers pending before the
Comnission, the staff was yet again preparing to endorse
NUREG=CR-1433 publicly, I sxpressed my concerns to, among
others, relevant staff members invelved in the preparation
of the papers, and, in a memorandum, to my immediate
supervisor.

I1. Backgroind

At the risk of covering familiar ground, let me offer
some factual background. The thyroid gland has two
charurteristics thet make it of special interest to NRC.
First, it is highly radicsensitive, especially in infancy
and childhesd. For some reason, girls are mcve sensitive
than boys. Second, it is, as the doctors say, “avid" for
iodine in all its forms. Thus releases of radiciodines
efter & major nucleasr accident raise ¢ danger that the




thyroids of exposed persons will soak up the radiciodine and
later develop radiation-caused abnormalities. Fortunately,
such abnormalities are comparatively rarely fatal.

The same avidity for iodine that puts thyroids at risk
after a nuclear accident makes it possible to protect then
effectively, if protective measures are taken in time. The
thyroid has & limited capacity to hold iodine; once it is
gsatursted, no more can be absorbed. Thus if there is a
known risk of exposure to relessed radiciodins, it is a
simple and inexpensive matter to adninister iodine in a
harmlesc form =-- such as a pill of potassium iodide ~- and
thereby preclude subseguent uptake of harzful iodines.
Laboratory workers using redicisotopes of iodine routinely
take potessium iodide as a preventive measure. The NRC and
FEMA recommend (in NUREG-0655/FEMA-REP-1) that licensees ancd
State and local suthorities keep stocks of potassium iodide
on hand for use in the event of a nuclear accident ~- but
only for use by plant workers and institutionalized persons.
With regard to the genersl public, the NRC's position is as
indicated above.

The Kemeny Commission recommended in November 157§ that
potessiun jodide be stockpiled on a regional basis. As late
as September 1980, in SECY-B80-275A, the NRC staff itself was
propesing that FEMA be asked to conduct "a study of the
feasibility of establishing & single national stockpile and
developing & distribution plan and system including
estimates of times to transport and distribute the KI to the
general public within various regions of the country."
SECY-B0-275A estimated the cost of purchasing stockpiles of
potassiun jodide &t $.10 per person per year. (I have
elsewvhere seen even lover estimates.)

I11. The Staff's Position Changes =- SBECY~-B3-362

On August 30, 1983, in BECY-£3-362 ("Emergency Planning
- Predistribution/Stockpiling of Potassium Jodide for the
General Public"), the Executive Director for Operations, Mr.
Dircks, advised the Commission that "a cost/benefit
uncertainty analysis performed by the staff conclusively
shows that potassium iodide offers extremely small benefit
in relation to its costs and is net cost effective as &
preplanned emergency protective measure for the general
public.” The steff proposed that the NRC take this position
in working with other federal agencies of the Federal
Rediclogical Preparedness Coordinating Committee on the
development ©f a coordinated federal policy statement on the
stockpiling or predistribution of potassium iodide.

SECY-823-362 had several attachments. They included the
fellowing:




1) A report, "Radiation Protection: An Analysis of
Thyroid Blocking,® IAEA-CN-38/1C2, presented to an
International Atomic Energy Agency conference in October
1980, by David C. Aldrich of sandia Netional laboratories
end Roger M. Blond of the NRC staff. 1In the bacxground
section, that report explained:

*The riskx to the thyroid of exposed individuals posed
by potential accidents is especially great for several
Treasons:

-~ Radioactive isotopes of iodine are produced in
abundance by the fission process.

-- Jodine end iodine compounds are normally gquite
volatile. Therefore, & sizeable fraction of core
radiciodine inventories could be available for release
to the atmosphere.

~~ Inhaled or ingested radiciodines are quickly
absorbed into the bleodstrearn and concentrate
preferentially in the thyreid.

-« Jodines are eliminated from the thyroid with a
relatively leng bioclogical half-life.

As & result, the radiation dose to the thyroid is
likely to far exceed the dose to the rest of the body,
and thyroid damage is likely to affect more individuals
than any other accident-induced health effect.*

The report went on to discuss the pros and cons of
using potassium iodide for thyreid blocking. It explained
that redistion-caused thyroid nodules typically appear 10 to
40 years after exposure and may be benign or cancerous. It
observed: "Most thyroid cancers are well differentiated,
slow growing, and relatively amenable to therapy." The
report noted that WASH-1400 (the 1975 Reactor Safety Study)
assumed that 40% of sccident-caused nodules would be
cancerous, and that of these cancers, 10% would be fatal.

The report to the IAEA observed that in the event of an
accident in the Core Melt Atmospheric category, "the thyroid
dose levels #+f concern are likely to be exceeded at very
large distances frop the reactor (and correspondingly over
very large areas if this type of accident vere to occur."
The report recognized that substantial uncertainties vere
involved in the underlying assumptions. Nevertheless based
on the three factors it deenmed relevant -- cost, degree of
reduction of accident impacts by the use of potassium
iodide, and accident probabilities =- it reached the
folloving conclusion:

*To some extent, the large uncertainties in the above



assupptions hinder our ability to provide definitive
guidance. Nevertheless, for the assumptions made, the
calculated cost-benefit ratiops are high; and even
including uncertainties, KI appesrs only marginally
cost-effective, at best.”

2. wpxamination of the Use of Potassium Jodide (KI) as
an Emergency Protective Measure for Nuclear Reactor
Accidents,®™ NUREG-CR-1433, prepared by sandia lLaboratories
and, like the IAEA report, written by David €. Aldrich and
Roger M. Blond of the NRC statf.

This report, longer and more detailed than the IAEA
report, reached the same result. Its "Summary, Conclusions
anc Recommendations” section includes yerbatin the paragraph
just qQuoted from the IAEA report.

3. W“ACRS Subcommittee Report on the Use of Potassium
Iodide (KI) as & Thyroid Blocking Agent,”™ May 17, 1983.

The ACRS subcommittee report made three comments on the

NRC staff's proposed approach to the use of potassiun
icdide:

e. 1f the staff was correct in believing that the
grestest risk of sccident-caused fatalities canme from whele
body exposures rather than thyroid exposures, then the

desirability of KI was guestioneble, and this issue should
therefore be reevaluated.

b. Cost-benefit analyses to decide on the usefulness of
potassiun iodide "do not appear to be compatible with (or
comparable to) approsches used in evaiuating other aspects
of nuclear emergency planning. For erample, if the sane
evaluations were made, would there be justification for the

conduct of emérgency drills or the installation of varning
sirens?"

c. The NRC should work with FEMA to develop guidance
for state and local agencies on whether to use XI; should
leave the decision to judgment of state and local
authorities: and should not make stockpiling or
predistribution of KI a licensing reguirement.

The ACRS subcommittee report sttached comments by Dr.
Eugene L. Saenger.of the University of Cincinnati Medical
Center, writing on behalf ©f the National Council on
Radiation Protection. He cbserved, among other things, that
based on the information availadle to him, only 1.5 percent
of the U.5. populetion lived within 10 miles of a nuclear
reactnr. Thus, he suggested, the NRC staff was
overestimating the amount of potassium iodide that might
need to be purchased, and this was incorrectly affecting the
cost-benefit balance. He alsc commented: "In a period when



there are enormous investments in nuclear power plants many
of which are not completed for various reasons and great
concern by citizens concerning safety, it doss not seen
useful to engage in debates concerning the protsction of the
thyroid gland between agencies of the Government.”

4. "Recommendations on the Use of Potassium Iodide as
a Thyroid-Blocking Agent in Radiation Accidents: An FDA
Update,” by Dr. Bernard Schleien and four co-authors.

This report noted that in 1978, the Food and Drug
Adrinistration had issued a Federal Register notice stating
*that potassium jodide is safe and effective for use as a
thyreid-blocking agent in a2 radiation emergency in which
radiciodines are accidently released intc the environment.”
In this report, the suthors reviewved the extensive debate on
the subject, including the argument that there might be
harmful side effects from using potagsium jodide, and stated
FTDA's conclusion:

*"The paucity of human data relevant to the induction of
radiation effects from jodine-i2l, particularly in
children, has convinced the FDA that it is prudent to
exploy risk estimates from external irradistion studies
in reaching the conclusions upen which its
recommendations are based. From this evidence, the FDA
concluded that the risks of radio-iodine induced
thyroid nodules or cancer at a projected radiation dose
cf 25 rem or greater to the thyreoid gland from
radiciodines released into the environment outweigh the
risks from the short-term use of relatively low doses
of potassiunp jodide for thyroid blocking in a radiation
emergency. The FDA recommends that potassium iodide in
doses ©f 130 »g per day for adults and children 1 year
and above, and €5 mg per day for children below 1 year
of age, be considered in those persons likely to
receive & projected radiation dose of 25 rem or greater
te the thyroid gland f.oom radiciodines released to the
environment."

The FDA noted that the American Thyroid Associstion had
earlier commented, before certain animal studies were
aveilable, that at a threshold of 50 rads, potassium jodide
should be given "to provide an added messure of protaction
for children and pregnant women.* The FDA commented that
*given that the most sensitive segments of the population
should be protected the opirnion of the American Thyroid
Association and the conclusions of the FDA are not very far
apart.”

TV, The Staff Briefs the Commission on Potassium Jodide

On November 22, 1983, the Executive Director for
Operations, accompanied by the co-author ©f NUREG-CR-1433



and another staff member, briefed the Commission on the
document. Pertinent excerpts from the discussion appear in
Appendix A to this memorandum. I hope I have done a fair
job ©of representing the discussion, and capturing its
fiavor: I would have attached the entire transcript, but it
is 82 pages lony. I1'll be glad to make you a copy if you
would like it, however.

For simpiicity's sake, let me try to sunmarize some of
the major points of the staff's presentstion (not
necessarily in the same order as the staff) and offer my
comments on each point. If the arguments you ses made by
the staff wuppear in places inconsistent with the IAEA report
summarized earlier, I can only urge you to read the
transcript and assure yourself that I am not
mischaracterizing the discussion.

1. "The surviving guestion is not the question, and
that's the piece that really should also he exphasized.”
Rather, the guestion is vhether you "avert an illness.”

Comment: The IAEA report and NUREG-CR-1432 itself
essume, based on the Reacior Bafety Study, that 40% of
accident-caused nodules will be malignant, and that 10% of
those malignancies will be fatal. Thus for 1 in 25
accident-caused nodules, survivael ig the iscue.

2. 1If s person does develop 8 thyroid nodule as the
result of en accident, $20,000 represents "the upper end of
the scal:" in terms of the cost of medical treatment and the
loss of productivity: ®There's a few days' loss from ==
it's & reletively simple operation that's invelved in
removing the thyroid or removing the nodules --"

Comment: I once guoted that sentence to a doctor at
NZH who is himself a thyroid cancer patient. He locked at
pe in incredulity and exclaimed, "They cught to have one!"
In reslity, rediestion-caused thyroid abnormalities -- and
recall that 40% of these nodules will be cancerous == mian 2
lifetime of being followed up medically and of taking
medication every day. In preparation for scanning, which
pay take place as often as every six months, the patient is
taken off normal medication, so that the pituitary will
produce thyroid stimulator hormone and any thyroid cells in
the body will take up radiciodine when it is administered in
a disgnostic dose. The withdrawval of the normal medication
produces exhaustion, weakness, and extreme sensitivity to
cold. It peans going on sick leave. Radicicdine treatments
for inpatients mean being placed in complete isclation for
tvo to four days, vith psper covering the floor to protect
the hospital from the patient's radiocactive footprints.
Even at lower outpatient doses, it means becoming @
radiocactive source and having to stay avay from loved ones
and even pets. (You may recall that vhen the First lady



recently had & radiciodine treatment as an outpatient, she
wvas told not to handle her dog's puppies for & fev days.)
For persons of childbearing years, it means, to be prudent,
postponing conception for six months to two years. And
though statistics on thyroid cancer are good, patients and
their families sre human and they woIry.

From the econcmic standpoint, radistion-caused thyroid
problems can guickly run up costs considerably above $20,000
in wedical bille and time lost from work. From an
environmental standpoint, diagnostic and therapeutic doses
of radiciodine, eliminated through the kidneys, wind up in
sevage systems., An NRC staff asember who used to work for a
state health department once told me that they alvays knew
wvhen someone was being trested locally for thyroid cancer
because of the spike of radiocartivity at the sevage
treatment plant.

3. There are so fev nodules likely to result from @
nuclear accident that the actual cost of praventing a nodule
is on the order of $10,000,000.

Comment: I am frankly not conversant with the latest
estimates either on the source term or on accident
probabilities, but if we assume $.10 per person per year
cost for KI, you can protect the entire population of the
United States for something like $25,000,000. For it to
cost $10,000,000 to prevent a2 thyreid nodule must mean
either extraordinarily low accident probabilities or
extraordinarily minuscule releases if there is an accident.
1f that is the case, why == as the ACRS asked in 1§83 ~-
have emergency planning at all? I think that these
stetistics ought to be checked carefully by persons with
expertise in this area.

4. Recommending in faver of potassium iodide
stockpiling would mean "sponsoring an industzy (the
panufacture of potassium jodide) that may have a very low
cost payoff in societal needs.*

Comment: The NRC should make its decisions based on
whet the public health and safety reguires, not on who will
or will not make money &s & result.

5, Potassiur iodide may seex to be an inexpensive way
to protect the public, but in reality it is like an
inexpensive accident insurance policy for which, when you
read the fine print, "there has to [be) a stampeding
elephant that kills you."

Comment: . The Americen._Cancer Suoiety estimates that
there will be 11,300 new cases of thyroid cancer in 1989,
and 1025 fatalities.



Toward the end of the briefing, Chairman Palladinc
alluded to the fact that the staff had earlier favored the
use of potassiun iodide. The Executive Director for
Operations acknowledged that, commenting that in the rush to
respond to the Three Mile Island accident, certain pesitions
had been taken "guickly because it [the NRC) was under a
good deal of pressure to move quickly.®* 7o go back and
guestion those positions, bhe said, "takes a much more
rational and sonetimes couragecus attitude.*

The transcript shows Chairman Palladino expressing
considerable reservations about the staff's cost-benefit
analysis. At the direction of Chairman Palladino and the
Commissioners, the staff agreed to prepare a lette- to the
Federal Emergency Management Agency that would “support the
policy steatement”™ on potassium jodide then being circulated
in draft among the agencies of the interagency working
group, while also offering the staff's viev that use of the
drug was not worthwhile.

V. Subseguent Developments

I will review subseguent developments only very
summarily. At some point after the briefing, 1 had a
discussion with one of the staff briefers in which he
acknowledged, after checking, that the figure of $20,000 for
costs associated with a thyroid nodule referred not to all
nodules (including the 4%t which will prove fatal), but only
to those which will not prove fatal. Subseguently,
arrangenents wvere made -- I no longer remember by whom ~=-
for me to meet with staff members involved with the
potassium iodide issue, to address my questions. At that
briefing, two more arguments ageinst the use of | “assium
iodide wvere offered: that in the event of an ¢+ ~ ':nt, it
wvould be necessary to follow exposed persons anyvey [i.e.,
80 there would be no cost savings to the Government in
essuring that they were healthy rather than diseased), and
that potaszsium iodide, while a good idea from a technical
standpoint, might be used as an issue to hold up operating
licenses. These views may well have reflected no more than
the personal opinions of the individuals who offered then.

On January 20, 1984, the staff sent the Commission
SECY-B3-362A, "Use of Potassium Jodide for Thyreoid
Blocking.” It included a draft letter to FEMA that urged
that the interagency working group be "reconvened® to
*develop a new policy statement™ reflecting the staff's
cost-benefit evaluation of potassium iodide. The Office of
the General Counsel ansvered this on April 17, 1984 with »
perorandum, written by me, which urged & more neutral
approach, and which expressed “"serious doubts about the
validty of the staff's cost-benefit analysis,” citing the
staff's acknovliedgment that the $20,000 figure represented
the benefit associated vith averting "only those nodules



which will not prove fatal." The Executive Director for
Operations responded on April 30, 1984 with a meporandun,
*Supplementary Informetion on Potassiun lIodide for Thyroid
Blocking,™ which took issue with the OGC paper. It easserted
that fatal nodules had been "implicitly considered, ™ and it
said:

*The analysis is sufficiently transparent that one
could add explicit consideration of the latent cancer
fatality component. For example, even taking the upper
value of $1,000,000 per latent cancer fatality and a
higher mortality rate of ten percent latent cancer
fatalities per thyroid nodule would inject a cost
component of $100,000 to the $20,000 used in the staff
analysis, a five fold increase. This would still not
change t e staff conclusion that KI is not cost
beneficial, since the lowvest value at which KI use
wvould be cost beneficial was determined in SECT-83-362
to be about $300,000 per thyroid nodule averted. 1In
summary, the staff conclusion does not rest on whether
$20,000 per thyroid nodule averted is an absclutely
accurate value, but rather that it is significantly
lower than the value at which use of KI does becone
cost beneficiasl."

In the end, resclution of the dispute between the staff
and the Office ©of the General Counsel was deferred because
of the imminence of a nev draft of the peolicy statenment.

On July 24, 1985, the Federal Government published its
polciy statement on the use of potassiunm jodide. 50 Federal
Register 30258. It provides:

"While valid arguments may be made for the use of KI,
the preponderance of information Indicates that a
nationvide reguirement for the predistribution or
stockpiling for use by the gereral public would not be
vorthwhile. This is based on the ability to evacuate
the general population and the cost effectiveness of a
nationwide program which has been analyzed by the NRC
and DOE National Laboratories (NUREG/CR~1433). While
the use of KI can clearly provide additional protection
in certein circumstances, the assessnent of the
effectiveness of KI and other protective sctions and
their implementstion problems indicates that the
decision to use KI (and/or other protective actions)
should be made by the states and, if appropriate, local
suthorities on & site specific basis."

In April 1986, the catastrophic accident at Chernobyl
led to the first use of potassium jodide on a mass scale.
According to one set of figures I have seen, 5,000,000
Russians and 6,000,000 Poles received potassium iodice. The
NRC staff's report on the implications of Chernobyl,



NUREG-1241, reports that the Poles credit use of the drug
vith having *reduced the potential thyroid dose to children
by factors of 6 to 10.* The Soviets, according to the sime
report, said that at cone relocation center, use of potasnium
iodide kept thyrcid exposures within permissible limits flor
97% of evacuees. The Soviets also reported "no serious
adverse reactions from the use of KI,* according to the
staff.

The Chernobyl experience did not alter the WRT staf!'s
view of the issue. It explained that, under the 1985
federal policy statement, the effectiveness of WI was
acknowledged for emergency workers or institutionalized
individuals, who may be exposed to the release for an
extended period. For the general public, however, *ihese
conditions generally are not applicable, because evacustion
is generally feasible and, when carried out, is more
effective in dose reduction than administration of KI, since
it can reduce the dose for all body organs and not merely
the thyroid gland." The staff report did not discuss the
possible desirability of having the capacity, in the event
of an sccident, both to evacuate the affected public and to
administer potassium jodide to evacuees.

The staff therefore concluded:

*The spparently successful use of potassiun iodide by
the Soviets does not alter the validity of U.S.
Government policy that predistributing or stockpiling
potassium iodide for use by the general public should
not be reguired. Rather, this decision should be made
by individual States and by locel authorities.”

Vi. Statement of Personal Interest

I feel that I ought to state, for the purpose of
letting the reader kncw what biases I may bring to the
issue, my own personal interest in it. 1In 1973, 1 had a
partial thyroidectomy, for a malignancy resulting from x-ray
trestment of enlarged tonsils and adencids when I wvas twvo.
in more recent years, I have had several radicicdine
treatments at NIH, designed to ablate (burn out) any thyreid
tissue in my neck. Since there is no vay to know for sure
vhether such tissue is benign or mot, the doctors proceed
conservatively. 1In my case, statistics are very much on my
side, and I have only to look around at the medical troubles
that life has brought to some of my co-workers or their
farily members to realize how lightly, at least so far, 1I
have gotten off.

But 1'd be lying if I said that years of scans,
treatments, periodic removal from pedication with resulting
exhaustion, cr the accompanying anxieties, have been
completely inconseguential in their effect on the quality of



ljite for my wife and me, &t least from time to time. That
certainly affects the intensity with which 1 feel that
KUREG-CR-1433 is off base in recommending that society put
its resources into treatment rather than prevention of
thyreid abnormelities. I feel very strongly =« there is no
point in pretending otherwise ~- that if a dime's worth of
medication sitting on the shelf of an evacuation center
could someday prevent another family from having a similer
experience, it would be & dime well spent.

1 do not believe, howvever, that this strength of
feeling on a personal level has interfered with my
professional objectivity in evaluating the factual flawvs in
the staff's position. 1/ As noted above, the staff itself
admitted in 1984 that the $20,000 cost-benefit figure for
averting a thyroid nodule excluded those nodules which will
prove fatal, and vas thus inaccurate by a factor of five.
That adnission slone, in my view, is sufficient to warrant
the withdrawval of NUREG-CR-1433. I might add that anyone
wvho knows me or my work on behalf of this agency over the
past l4+ years knows that I ar not phobic either about
nuclear power or radiation. 2/

Vi. Conclusion.

Potassium iodide is not a panacez against radiation.
It protects just @ single gland =~ albeit a highly
radicsensitive gland. The NRC staff is correct in saying,
in its discussion of the implications of Chernobyl, that
evacuation is generally preferable to potassium iodide as &
protective measure in s radiclogical emergency. PRBut there
is no reasson to have to choose between the two, The real
issue is whether in an smergency one wants to have the
capability both to evacuate the public and sdminister
potassiun jodide to evacuees and others. If there are no
stockpiles of potassium iodide in evacuation centers,
enmergency operations facilities, and the like, that optien
will not be available. As & society, we could have the
potessium iodide option, and the additional protection it
might afford, for a sux that is a drop in the bucket
conpared to the cost ©f other emergency preparedness
measures ve reguire. If an accident occurred today in
Britain, a stockpile of thyroid-protecting drugs would be on
hand, because Britain reguires it. (The British use jiodine
in the jodate rather than the iodide form, but the principle
is the same.) In this country, such drugs might well not be
on hand, because the Federal Government, relying on the
NRC's cost-benefit analysis, has been advising states and
localities that to require the stockpiling of potassiunm
iodide "would not be worthwhile.®

There is not a person in the KRC who is not fully
committed to seeing that our country never experiences
another THMI or, what is worse, a Chernobyl. We all agree on




that: it is the goal toward which all of us are working. We
all hope that the emergency requiring special protective
peasures never comes. But the premise from which we start
is that & serious sccident gight happen, and that adeguate
protective measures have to be in place just in case. If
there is ever such an accident in this country, no one
should have grounds to say that the Russians and the Poles
took better care of their children after Cherncbyl than we
took of ours, or that Americans failed to get adeguate
protection because the NRC had dissexinated erroneous
information. I believe that the NRC should promptly
wvithdraw NUREG-CR-1433; advise states, localities, other
federal sgencies, and the public of the flavs and omissions
in its analysis: and take affirmetive steps to ensure that
potassiur jodide is stockpiled “»r possible emergencies.

et Chairman Zech
Comrissioner Roberts
Comnissioner Carr
Commissioner Rogers
Comnissioner Curtiss
William C. Parler
Martin G. Malsch
The Directer, NMSS

1/ For what it is worth, I did not become interested in the
potassiun iodide issue because I wvas 2 patient at NIH, but
just the nther way around. At the time I went to the
November 1983 briefing, I believed my own thyroid problems
to be far in t.oe past. Because the statements I heard at
the briefing seened inconsistent with what I renenbered from
ry own days 8s a thyroid patient, I called NIH seeking
up-to-date information. The NIH doctors were most helpful
in providing such information. They also told me, to my
surprise, that my own medical history suggested that
followup evaluation was appropriate. As a result, I becane
a2 patient there, and now know considerably more a-oiut the
conseguences of radiation-caused thyreid abnorma’.ities than
1 did when I first wrote memos on the subject ir 1984.

2/ It is perhaps ironic that in 1980 I was (I believe)
alone in the General Counsel's office in asserting that
irrational fear of radiation was not an environmental impact
cognizable under the National Environmental Policy Act. (I
pelieved then, as I believe now, that regulatory decisions
affecting public health and safety should be mede ©n Lhe
basis of sound technical information, honestly and
professionally evalusted, without the intrusion of
extraneous considerations.) As & result, wvhen the
Comnission's 2-2 split on the issue had the effect of




excluding psychological impacts frop the THMI restart
proceeding, and the D.C. Circuit ruled against us in PANL v,
NRC (e case I argued), I was made Acting General Counsel for
a day to visit the solicitor General and urge him to seek
certiorari, along lines most favorable to the NRC. The
Solicitor General took the case to the Supreme Court, where
we won unanimously.




APPENDIX A

Excerpts from the KRC Btaff Briefing to the
Commission on NUREG-CR-1433

Mr. Blond (co-author of NUREG-CR-1423): At the bottom
of this figure [a slide was on the screen] you see & dashed
line st sabout the $20,000 figure, and that represents vhat we
feel the cost-benefit breskpoint would be. If the cost of
averting one nodule is on the order of $20,000, that's the
cost that will be represented by the medical treatment and
the loss of productivity of an individual if he had 8 thyreoid
nodule. Anéd it's on the upper end of the values which we
have seern. There's a few days' loss from -~ it's ¢

reletively simple operation that's involved in removing the

thyroié or removing the nodules ==~ »

The whole point of the analysis focuses to this
[$20,000) figure in some sense. When we look at this we feel
we've done the enelysis ... with & bias in faver of potassium
jodide if anything. ... Ané our analysis still comes down
anéd shows that ... this is not & viable measure to be taken,
{t is not something that we should consider in terms of our
policy.

s far es we're concerned, the message couldn't be any

clesrer. Unfortunstely, when we perform similar analyses or



1 think when we've seen other analyses, we never get quite
this clear a message that we're getting here, and that's the
important peint that from our perspective has to be driven
home. We have taken every factor that we can think of into
account; it's not just single arguments that we throw at each
other; we have factored in all the uncertainties that we «an
thank about, and this is where we come down to it, &né t;.

mressage is clser.

Cheirman Pallesdino: But 1£ sounds cress. It doesn't

setisfy ce as an individual.

Cormissioner Asselstine: 1 must say I share that viewv,
Cheirman Palladino: Something just does not sit with me

right.

Mr. BPlond: Llet's move on to the next slide ==

(Laughter.)

Mr. Dircks (Executive Director for Operations): le&t me
just add a point. This is not just a question of your
mandating potassium iodide or outlining potassium fodide. I

think the guestion is we have to §O back to that polacy



statement [interagency poiicy statement on potassium iodide,
ther being developed] «=- and 1 guess you're coming tc that
point. Do you stané neutral and not bring these factors to
the attention of the other federal agencies and to the state
and local governments, or do you endorse it, or do you just
stand aside and say it's pot wmy business?

I think the fact 4s that because these Other sgencies do
lock to the Nuclear Regulatory Commission, we have data here
that probably would be useful to factor into the decision,
not only the federal agencies but the stats and local
agencier, the guestion is do we make thiz analysis available,

de we make these conclusions svailable, or do we not.

Chairmen Palladino: Yes. I'm nct ready to even address
thet because I don't understand in the cost ;nnlysis ~= for
example, you say it costs == what were your dollars?
€10 million per nodule averted, and you said boy, that's
pretty high. But then you tell me it's a lov cost operation.

So now to me, for exanple, as an individunl, what would
it cost me for my pill? Twenty cents. So now, that sounds
1ike & very low cost, and if I got the probability or
possibility of averting a nodule == . I don't understand my

20 cents versus $10 million.



pr. Blond: You have tc consider now what is the
likelihood cf vour exceeding that 25 rem reguirement that is

the recommendation for you to take that pill.

Chairman Pelladino: You're saying that thare's no'icu

nodules you're going to get out of an sccidant =~

Commissioner Bernthal: It's 20 cents per person to
cover you, but so few nodules =~ the probability of anybody

getting & nodule is sc small that it turns out to be
$10 million.

Chaircan Palladino: Yes, but that's from one

perspective. As an indivicual I say boy, that's among the

lowest~-cost protection ...

Mr. Dircks: ... You may be sponsoring an industry
[manufacturers of potassium iodide) that mry have a very low

cost payoff in societal needs. 1 mean, =



Mr. Blond: What we're indicating is from our
perspective, the government should not sponsocr that because

ve do not see the benefit in terms of its cost.

Chairman Palladino: I guess I was taking & mOre
personal view of cost-bensfit. 20 cents or some bominal
amount of money every year or every five years to replace

ther seems like small change compared to the risk, from my

perception.

Commissioner Bernthal. For the individual. But that's
not the statistical argument; that's the sort of gut argument

thet an individual might make to hinself.

Mr. Bernerc (NRC staff): Mr. Chairman, there's a large
industry in the United Etates seliing cost-ineffective
insurance policies to people but you will subscribe to &
nevspaper ant you get $25,000 worth of accident insurance
wath enough clauses in it to certify that there bas to [be)] &
stampeding elephant that kills you.

™



Chairmaen Palladino: ... [Y)ou said something that
bothers me & little bit. You said that we were paying a low
ccst for somethipg that wasn't worthwhile. You rcleted it to
a worthless insurance policy.

But as an individual, I may say the poteutial benefit is
that I might survive a nuclear accident at that plant, which

1 live near.

Commissioner Asselstine: Or that you may not have to go

through an operstion -

Mr. Blond: Except that ~- the surviving question is not
the guestion, and thet's the piece that really should alsc be

erphasized.

-

Cheirman Pallacdino: All right, survive in the terms of

-

< avert ==

¥r. Bernero: An illness. I will avert an illness which
I might incur. But my father's argument in buying his
insurance policies was the very same. FHe might leave my
mother $10,000 from an accident insurance policy.

There was & residual chance that he would be killed by

that stampeding elephant. It was Dot a well thought-out

cheoice.




Cheirman Palladino: Let's not carry anaslogies too far
because then I start thinking of the analogy ané don't think
of the subject "'t supposed to be thinking about.

} agree, I'm paying low coet for averting a very
irprobable circumstance. 1 won't argue that. But it is &

lo/ cost.
Mr. Bernerc: Yes.

Mr. Dircks: But that's again, an individual decision.

Cheirman Pelladino: I agree, and both sides cf the
Ficture must be examined because when you say they're high
cost, I tend to think the risk of low cost == andé )
incidentally, I'm not pushing either side. 1 have intuitive

feelings on this potential thing, but 1'éd like to understand

your position.

[Later, the éiscussiou turns to the question of what
position the NRC shouléd take in the interagency §roup

developing a coordinated federal policy statement on the use

of potassium ifodide.)

¥r. Blond: What it really comes down to ies the isuue
is, as Mr. Darcks indicated, from our perspective, we have

tvo optious. We can take @ peutral position anéd indicate



thet we, == the state and locels ghould make their decision.
Here is & body of information along with other bodies of
informstion which might be taken into consideration. And
from our point of view, that's & neutral position the
Ccmcdnsionvcould take.

Or we could, 4f you sn desire, take a stronger position
ané sey from our perspective, we €0 pot feel thet federal or
state or local governments should sponsor such programs, that
4t 45 not in the benefit of the public for the government
establishments to sponsocr such programs &s potassiun iodide.

On an individual besis [i.e., individuals purchasing
their own potassium iodide over the counter for possible
emercency use] thet's another question, and I don't think we
need take a position. If someboly wants tO Wear thet amulet
ané have that aveilable to them, that's their business, and

that's wvhere we'd stend on it.

Cheirman Pelladino: What does the steff recommend? 1
re-read the recommendation; I still would like tc know what
they recommend. 1 can read it. *Statt will proceed to
recommend to the Federal Radiclogical Prepazedness
Coordineting Committee that federal policy 4n this area
should be againrst reguiring the planned stockpile or

predistrabution of KI [potass.um iodide) for the general

public.”




Mr. Bernero: Or the staff offers the alternative, in
‘he most recent memorandum, ©f taking a more neutral pelicy.
Besically, the current draft policy etatement is neutral
itself, but that neutrel policy statement would be
sccompanied by clear advice of the NRC providing its
technical advire to competent local anc state suthorities
that this material is not worthwhile for predistribution,

general public use.

[Chairman Palladino tries severa' more times Lo get A

clear picture ©f what the steff is asking the Commission to

approve.)

Cheirmen Palladino: Bill [Dircks), could I ask you,
suppose we went along with your proposal in your letter or

the proposel in your report. How would we implement it; by

writing a letter tO =~

Mr. Dircks: I think we would write & letter to FEMA
outlining the basic conclusions reached an this analysis,
transmitting the analysis along with it, and meeting with

ther to present this data.



Cheirman Pellacano: All right. I gether also that you
ould not irterfere with the states going ahead and doing

what they want.
Mr. Dircks: B6tate anéd local, thet's right.

Cheirman Palladino: Bo you would support the pelicy
statement but you would make available & statement thet the

protective measure is not cost~effective or not worthwhile.

Mr. Dircks: Yes.

Commissioner Asselatine: I have a quoltion that 1 just
thought ©f. Why @ié the other agencies [e.g. FDA] believe
that it's & good ides to predistribute potascium iodide, and
why 61¢ the stete of Tennessee decide that they wanted to do
that?

Cheirmun Palledino: Incidentally, we were among the

other agencies that ==

[Chairman Palladino is apperently referring to the fact

thet in 1580, after the Three pile Island accident, the NRC
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staff proposed that crestion of a netional stockpile of

potassium jodide be studied. BECY-B0-257A.)

Commissioner Asselstine: Origanally that's right but 1

gather that view still prevails ~-

Mr. Bernero: I think you're touching on == One of the
great dafficulties in & matter such as this, being on the
side of potassiur icdide is somewhat like being on the side
©f the angels.

(Laughter.)

The FDA has found it je not harmful for its potential
benefit, and thare is & large body of opinion, at least
subconsciously, that we must recognize that c9u1n9 out 4in
favor of potassium fodide precistribution has the force of
rerinding people of nuclesr reactor accidents and how
dangercus nuclear reactors are, wvhereass coming out in favor
of == or rather against potessium fodide irplies that the
sccidert risks are lov anéd you don't need such special
precauvtions.

1 think when you look at the thing, this colors pecple's
decisions, that you don't want to get into that kind of
argument. You just want to look at the thing and say is it
worth doing, at it a worthwhile thing. And 4f you take the
single element of a threat to an organ and you simplify the

Gecision as zuch as possible, it appears to be, on & personal

R e e e —— W
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besis, an excellent thing to do. An inexpensive tablet that
== like my father's insurance policy == it's only & quarter a
week, it's only 20 cents & tablet, and it's self-evidently
good. It protects the thyroid under those circumstances.

Ané I think approaching the decision fror that point of view
leads you to favor potassium jodide. It s Quite

inexpensive.

Mr. Dircks: But I think, going back to your other
guestion about why the analysis that went into the == say the
rush of regulations after THl in the emergency planning area,
I think looking back orn that experience, there wasn't that
much analysis and weighing of alternatives and looking at
options. .

I think the agency moved quickly bccnuoc.lt was under &
good deal ©f pressure to move guickly, and there were very
fev pecple in the agency who were against going all out in
the area of emergency planning. And I think we're seting
some ©f the effects of that rushed regulation right now, as
we try to go back and question why we €id certain things in
that timeframe, and what should we be doing differently now.
It takes 2 much more rational anéd sometimes COuragecus
attitude to go back and question the network of emergency
plarning regulations, as well as some of the other

regulations.
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As indicated in the enclosed meeting notes, the DPO panel wil) be compiling
some additiona] informetion regarding this fssue and will revisit the staff's
earlier cost-benefit analysis. With Mr. Crene's agreement, the group will meet

agein informally in September to discuss results of this effort and to consider

how to proceed further,
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Attending:

MEETING NOTES

Differing Professional Opinion Re. Stockpiling Kl
Informa] Meeting Notes: July 24, 1589

Themis P. Speis
Peter €. Crane
Frank J. Conge!
Leonard Soffer
Alan K, Renckledn

To clerify points at issue in the DPO submiticd < *h EDO by
Mr. Peter Crane regarding the NRC position on stockpiling of
Potassium lodide. :

Mr. Crane's concerns were &8s follows:

1.  NUREG/CR-1433, "Examination of the Use of Potessium lodide (KI) as an
Emergency Protective Measure for Nuclear Reactor Accidents,” does not seer to
represent good science in that

the 20K cost of treating a thyroid nodule including lost time at
work, etc., 1s tu low.

¢ dose of 3,000 Rad to ablate the thyroid mey be low. If up to 7,000
Rad 15 required, then many more thyroids are at risk from cancer than
indicated. In any case, medict! follow-up 15 needed.

does not evaluate impact of non-fatal cancer.

There was agreement that the 20K cost for treatment of a thyroid module
mey be too low and that costs associeted with non-fatal cencer should not
be ignored. It was noted that more recent accident anslyses suggest
probability of large relesses 1s lower and that the expected fraction of
total fodine release has decreased from approximately 70% ¢

(NUREG-1150), factors which would deflate the benefit sio analysis.



1t wes agreed that an effort would be made to develop & more realistic
value for the coct of treatment and that the threshold dose for thyroid
ablation would be investigated.

Mr. Crane believes that the staff presentation to the Commission on the
fssue of stockpiling K1 was greatly at variance with the Commission Paper
SECY-B3-362.

- the staff presentation implied no fatalities from thyroid cancer,
when by the steff's own estimates, 43 of radiation caused nodules
will be fata),

- the steff transcript seid 1t 1s not cost effective to spend 20K to
prevent @ thyroid nodule without making clear that this refers to a
hermiess nodule, not to a1l nodules.

- the transcript "glosses-over® the impact of thyroid disease.

Mr. Crane noted thet NIK s expecting extensive data on adverse effects

(1f any) 1-0m using K1 on adults and children in Poland after the

Chernobyl sccident. There may be new evidence, and this information should
be factorec into any new analysis. The Chernoby! accident By have wore

to contribute to this fssue than the staff incicated.

It was sbggested thet the Chernobyl post accident date anelysis should be
followed closely and noted that an NRC contingent including Dr. Shlomo

Yeniv anc Dr. Frank Conge) would be traveling to the Soviet Unfon in Sept.
tu begin implementation of the joint USA/USSR agreement on the evaluation

of the health effects of the Chernobyl accident. The KI experience will
be included.

Mr. Crane said he does not believe that predistribution will work and that
his DPO {s directed to the {ssue of whether stockpiling of KI should be
#ddec i the option of sheltering and evacuation.

Mr. Soffer noted that revised numbers in & cost benefit andlysis for
predistribution would probably still not support t, bu’. that the
stockpiling option would be worth investigating with the use of updated
.nformation in the regulatory analysis.
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Mr. Crane seic he would like agency experts to take & new 100k at the
science behind the cost benefit analysis. He noted that though an April 30,
1984 mewcrandum from the EDO to the Commissioners acknowledged that the

20K figure was low by & factor of 5, the cost-benefit analysis was never
corrected accordingly. NRC guidance to states and localities should use
accurate numbers for coust of incidence of thyroid nodules versus cost of
stockpiling. The Commissfon meeting transcript and NUREG/CR-1433 should

be openly repudiated to the extent that they are erroneous even if
correcting the datas does not alter the staff's view that stockpiling of KI
is not cost-effective. If & new analysis warrants 1t, states and localitfes
should be advised to rethink their decisions regarding KI, but in any

cese, states and locelities should have sccurate information on which to
base their decisions.

Mr. Speis questioned whether a revised cost-benefit analysis and new look
2t the guestions raised by Mr. Crane might resolve the DP0 issue
informally, since even 1f Mr, Crane agrees with a ‘revised’ cost-benefit
enalysis, there sti1) remeins the question in his mind of why use
cost-benefit 2t all (see Iter 6 below). Mr. Crane s2id that in any event,
it 1s NRC's responsibility to share any new or revised anazlysis with the
decision makers at the state and loca) level.

Mr. Crane usked why a cost-benefit analysis was done for the fssue of
precistribution of Kl while several other emergency response items were
decided without such an anelysis. He noted that to say that K! 1s not
cost-effective implies that those emergency planning measures which are
required can meet the test of cost-effectiveness, which mey not be the
case. He noted thet in 1983-B4, both OPE &nd the ACRS had questioned the
use of cost-benefit analysis for this {ssue, if other emergency

measures were not subject to the same analysis.

It was noted that the benefits versus risks of predistribution and
stockpiling were carefully snalyzed at the time and both options were
considered inadvisable. A cost-benefit analysis was done on this option
es &2 way of forme'izing the decision. Some of the factors considered in



the analysis were: K] addresses only one organ, for only one radionuclide
and o'nly one pethway; the shelter and evacuation options were preferred
since they address the entire potential radiological impact; adverse
hea1th effects from use of K] may outweigh the effects being prevented,

Kr. Speis closed the meeting with an offer to revisit the cost-benefit
calculation and to consider some gptions for resolving Mr. Crane's
concerns. The group will meet again in early September.

WOTE : At Mr. Crane’'s request, & summary of his comments prepared after the

July 24 meeting s sppended to these notes.
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MEMOKRANDUM FOR: Themis Epeis
Len Boffer
Frank Congel

Alen Roecklein /2 ‘
FROM: Peter Crane ﬂa\
SUBJECT: MEETING OF JULY 24, 1985

I appreciated the opportunity to meet with you and discuss
the issuves involved in wy differing professional opinion on
the stockpiling of potassium iodide. Four the sake of
clarity. 1 thought it might be useful for me to summarize ny
views in the aftermath of that meeting.

1. The assumptions as to the likelihood of an accident
such as to cause a thyroid nodule need reexamination. As
described by the staff in 1983, the figure of $10.000,000
cost per thyroid nodule prevented seems to say that
accidents would result in no mwore than two and a half
thyroid nodules per year. (The preliminary calculation
circulated by Len Boffer at the mweeting already indicates
that this figure is low.) .

2. The Commission, in its briefing of November 22.
I8E3. was not giver to understand that approximately four
percent of the nodules resulting from an accident will prove
feral. Such fatalities may be delayed in their onset, and
Lthyroid cancer is generally slow in its progress, but they
are fatalities nonetheless. (The slowness of an illness is
not always a recommendation. I'm told that one of ny
kindergarten classmates, given X-ray treatment for tonsils
or adencide at about the same time ] was, has had four
operations for metastatic thyroid cancer that has spread to
his head.) The Commission and the public should be aware of
whst the stakes are, not misled with facetious comparisons
to events which do not take place in the United States. such
as elephant stampedes.

3. Even non-fatasl cancers are well worth preventing,
if prevention is practicable. Thyroid cancer involves a lot
more unplessantness than the "few days’' loss” that the staff
described to the Commission in the November 1883 briefing.
I'm not asking that the staff elaborate on the hardship to
children of worrying about a parent who disappears to the
hospital periodically, but 4f the staff does a fair job of
representing what thyroid cancer involves for the patient --
the periodic scans, the exhaustion that results from the
withdrawal of thyroid hormone. the amount of time lost from
work. the need to be placed in isolation for treatment as an
inpatient, the amount of radistion received from therapeutic



and diagnostic doses. the need to avoid one’'s family when
there are still levels of rediciodine in the body =-- then
the reader can use his or her own imagination and values to
take sccount of these non-monetary impacts on the family.

4. In its assessment of dollar costs of
radiation-caused nodules (including the 40% of nodules which
will prove malignant), the staff’'s figure of 820,000 is
extremely and unreasonably low, when one figures in the time
lost from work for periodic scans, the cost of scans., and
the cost of treatment, not to mention the envirommental cost
of radiciodine dumped into sewage systems. (As discussed
further in item 8§ below, the staff acknowledged in 1864 that
the $20.000 figure for "a nodule” was low by a factor of
£ ) Because ] am a patient st NIE and do not pay for my
medica) treatment., ] cannot offer an estimate of the full
costs involved, but the American Thyroid Associstion or such
experts as Dr. Jacob Robbins of NIE might be able to offer
&n estimate.

$. 1 believe that the staff’'s estimates of the
likelihood that thyroids will be ablated in en accident (and
thus rendered at no risk from nodules or cancer) are wishful
thinking in the extreme. First of all, it tukes a lot of
iodine to ablate a thyroid. as I know fron personal
experience of receiving ablating doses. Secondly even
those persons whose thyroids were theoretically ablated by
the iodine received in an accident would need medical
followup on & regular basis.

€ 1 see innumerable problems with predistribution of
potassium jodide. This differing professional opinion is
directed sclely to the merits of stockpiling.

7. Even if the outcome of the staff's analysis is that
the use of potassium jodide is not justifiable on 2
cost-benefit basis. the Commission and the public should be
sware that by the same test, much if not all of what the NRC
requires in the area of emergency planning would not be
Justifiable. Rather, such measures are required because the
Commission made a policy decision that it wes prudent and
responsible to have emergency planning measures in place.
Both the ACRS and OPE raised the objection, when the
potassium iodide issue came up five years ago. that other
energency planning reguirements would also fail the
cost-benefit test, but that ot jection was never answered, to
By knowledge. When the NRC says thet & particular emergency
planning measure. such as potassiun iodide, is not
cost-effective, it is implicitly suggesting that those
emergency planning measures which are required do meet the
test of cost-effectiveness. The Commission, the public, and
the states -- which nust decide for themselves whether to

stockpile potassium iodide -~ should be aware that this is
not the case.



8. 1 understand from Dr. Robbins of NIH that the
international thyroid community is eagerly awaiting the
results of studies on adverse side effects of the the
millions of doses of potassium iodide administered in Poland
after Chernobyl. These studies might well affect the
Judgment of whether potassium iodide is desirable.

B. 1 believe that when the costs and benefits of
potassium jodide are recalculated along the lines indicated
above, the dispurity between costs and benefits will be much
smaller than the staff representud to the Commission at the
1963 briefing. (In effect., the Commission was being told
that the benefi* was virtually zerc ) But even if costs are
still found to exceed benefits in sime measure. that does
not mean that it would not be desirable to stockpile
potassium jodide. siwmply as a matter of prudence. For
example, earlier this summer the NRC issued a notice to all
enployees warning them to buy sun block and use it to
Prevent skin cancer. As far as | know, this was not based
on any cost-benefit analysis of the cost of sun block
compared to the risks of skin cancer. or the number of days
Jost if one develops skin cancer. Rather, this was based on
& common-sense Jjudgment that if it is easy and cheap to
Prevent a certain kind of cancer, it makes sense to do so.

I think the NRC owes the public the same kind of
compon-sense approach vith regard to radiation from nuclear
accidents that it providss to its employees with regard to
radiation from the sun.

10. Even if the NRC's bottom line remains the same -~ that
potassium jodide is not desirable -- the scientific and
policy basis for that judgment should be valid. As I have
described in my differing professional opinion of June 16,
the staff acknowledged five years ago that the $20.000
figure was in error by a factor of 5, but did not change the
underlying document because changing it would not have
altered the ultimate conclusion that potassium iodide was
not worthwhile. 1 disagree with that approach. I believe
that it is essential not only that the bottom line be
correct, but that the pathway to that bottom line be
correct. We have no way of knowing the extent to which
states and other federal agencies relied on elements in that
pathway rather than simply on the bottom line. To the
extent that the NRC has disseminated incorrect information
in the past., either in public documents or in public
briefings, 1 think we have an obligation to correct the
record, and to do so loudly and clearly.

Bugh Thompson
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NOTE TO: Themis P. Speis, DD:61/RES

FROM:

Alan K. Roecklein, RPHEB/DRA/RES

SUBJECT: INFORMATION REQUESTED RE: KI

During discussions regarding Mr. Peter Crane's DPO on the agencies pesition
on use of potesium fodide you requestec that 1 find informetion on seversl
questions that were raised. The questions and findings are as follows:

1.

What 1s the current cost of KI tablets?

On §/8/89, 1 spoke with Ms, Patricia Hendrickson of Wallace Laboratories
(609-655-6146). Wallace Labs market *Thyrobloc,” 130 mg KI tablets. The
quoted price for 1 case, conteiring 100 viels, esch with 14 tablets wes
$75.00. This represents & cost of approximately § cents per tablet,

What 15 the current cost of tresting @ tyroid nodule?

On 8/26/8%, 1 talked with Dr, David Becker, & member of the Thyroid
Health Effects Committee of the American Thyroid Association
(212-746-4583). Dr. Becker seid that 20-30 thousand dollars was still @
ressonable cctimate because current diagnostic and treatment techniques
have kept costs down, For exampig, needle biopsy 1s now used in most

hospitals, and nodule surgery 15 now usually performed on an outpatient
basis.

Dr. Becker volunteered the information that the thyroid Association
supported stockpiling of KI, and that the thyroid cancer incidence
numbers used earlier by the NRC were now believed to be too high. He
referred us to severa) technical papers on the subject.

l,a,o



Kote to Themis P. Speis 2

3. Whet is the dose reguired to ablaste the thyroid?

1 spoke with Dr. Shlomo Yaniv who reviewed the findings on this issve as
published recently in NUREE/CR-4214, Rev. 1, Part 11. It 1s well known
that large doses to the thyroid can ablate ft, but the available date are
insufficient for development of & dose-effect relationship.

There are only & sma)] number of euvthoiroid (norma 1) people treated with
rediotodine (cardiac petients). In one study, 1t was found that st lesst
27,000 rads was required to obtain total ablation of the thyroid within
one year after exposure. In another study, & mean dose of about 45,000

rads was required to ablate the thyroids of 65 euthoiroid adult cerdiac
patients.

a2 u

Alan K. Roecklein
RPHEB/DRA/RES

ce:a LSoffer WAS=- 3aL
FCongel
PCrane



NOTE TO:
FROM:
SUBJECT:

T. Speis, DD/RES
S. Yaniv, RPHEB/DRA/RES
RISKS ASSOCIATED WITH THYROID IRRADIATION

I. Lifetime risk following 1°11 exposure.

é)

Thyroic cancer

The best estimate of 1ifetime thyroid cancer risk for U.S.
populetion following 1311 exposure s 24 cases per 106 person,rad.
This is the centrz) estimate in NUREG/CR-4214, Rev, 1, 1989, and is
based on linear non-threshold dose response model, The mortality
from thyroid cancer 1s believed to be 10 percent

Benign thyroid nodules

The estimate of lifetime risk of benign thyroid nodules following

exposure to 1311 for U.S. population 1s 54 cases per 106 person,rad.

Hypothyroigism

Hypothyroidism 1s most certainly & threshold effect. The best

2%
estimate for threshold in caese of I‘IX exposure is 1000 rad. The
1ifetime risk, above threshold, 15 estimated 2as 17 ceses per 106

person,rad.



11.

Lifetime risk following exposure to externa) raciation or to 132
135
or fe
@) Thyroid cancer
The risk of thyroid cancer is three times higher than from

i.e., 72 cases per 106 person.rad,

b) Eenion thyroid nodules

The risk of thyroid nodules is five times higher than from 13

f.e., 266 cases per 106 person,rad,

t) Hypothyroidism

The risk of hypothyroidism 1s five times higher than from 3

Y20,
threshold: 200 rad and
B3 cases per 106 person.rad above threshold

5L

L

133

x131

The above rish values apply to population composed of both genders and &)
In genera), children are more sensitive than adults and females more

ages.
sens i

tive then males.

A

S. Yanfy
RPHEB/DRA/RES

I
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Using WASH-1400 (Ref. 1), it is estimated that the probability
of a large accidental release is about 10™ per reactor =-yr.

Assume 100 reactors in U. S.

Therefore, the probability of a large release per year
somewhere in the U, S§. is 10™/RY x 100 reactors = 107 per
year.

From data in the Strip report (NUREG/CR-2723) (Ref. 2) a large
release is calculated to result in a vhole body dose of about
10" man-rem, for a typical U. §. site.

From staff experience with preparation of environmental impact
statements (EIS), the thyroid dose is about an order of
magnitude greater than the whole body dose, for a large
release. Therefore, a large release will result in 10'man-
rem to the thyroid for a typical site.

The gverage thyroid dose is then

10" man-rem x 10” release = 10° man-rem
release yr. yr.

The above estimate is based upon the release fractions of
WASH-1400, which estimated releases averaging 50% of the core
iodine inventory for —core-melt atmospheric releases
(equivalent to core-melt with early containment failure).
NUREG~-1150 (Ref. 3) has estimated that such releases would be
lower and would average about 10 to 208 of the core iodine
inventory. This is about a factor of three lower.
Conseguently, using the NUREG~-1150 release fractions which are
based upon the best available research information to date,
the average thyrcoid dose is estimated to be

1 x 10° = 3.3x10° man-rem
3 yr.

WASH-1400 used risk coefficients of 334 thyroid nodules per
10* man-rem, 200 of which were benign thyroid nodules and 134
were thyroid cancers. WASH-1400 also assumed that 10% of the
cancers would result in fatalities. The thyroid cancer risk
coefficient of WASH-1400 is no longer considered valid.
Instead, the values given in NCRP Report No. 80 (Ref. 4),
namely, 74 thyroid cancers per 10° man-rem (thyreid) is
regarded as the best available data.
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Then, wusing risk coefficients of 200 benign thyroid
nodules/10* man-rem, and 74 thyroid cancers/10' man-rem with
10% of the cancers resulting in fatalities, the average number
of health effects per year becomes

200 penion nodules x 3.3 x 10' man-rem = 6.6 _benign nodules

10* man-rem yr. yr.

74mqau_:mx3-3x1°‘mn;m-2.“mmu_nm

10" man-rem yr. yr.

and 10% of the cancers, or 0.25 fatalities per year, are predicted.

10.

i11.

13.

In addition to these health effects, hypothyroidism must alsc
be considered, as well. From information taken from NUREG/CR-
4214 (Ref. 5), the risk coefficient for hypothyroidism is 17
cases per 10* man-rem (thyroid), with a threshold dose of 1000
rad (10 Gy) of occurrence.

Since hypothyroidism has a relatively high threshold for
occurrence, it will occur over a limited area. NUREG-CR/1443
(Ref. €) presents data showing that the average thyroid dose
for a core-melt atmospheric release is egual to or greater
than 1000 rem out tc about 25 miles from the reactor. Since
the analysis in NUREG~CR/1443 made use of WASH-1400 release
fractions, the average doses should be reduced by about a
factor of three to be in agreement with the results of NUREG-
1150, With this correction, thyroid doses equal to or in
excess of 1000 rem would be confined, on average, to distances
of about 10 miles from the reactor.

Using demographic data from NUREG-0348 (Ref. 7), the average
population within ten miles of a U. S. reator is 37,000 (1970
census). Adjusting for the 1980 census, this is estimated to
be 40,000 persons.

The average number of cases of hypothyroidism per year can now
be estimated. Given a large release, the average dose in the
region from the reactor out to 10 miles is expected to be
about 2000 rem to the thyroid (using data from Ref. € and
adjusting for the reduced release fractions of NUREG-1150,
Ref. 3). Although the average population within 10 miles is
40,000 persons, only a small fraction would be exposed to the
plume of a release. Generally, estimates are that no more
than about 3 sectors, each comprising 22 1/2 degrees, would




14.

15.

be exposed to the plume. Since there are a total of 16 such
sectors, the affected population is 3 x 40,000 = 7500
persons. 16

The total population dose is 7500 persons x 2000 rem = 15x10°
man-rem and the number of cases of hypothyrcidism, given a
large release, is

17 x 15 x 10* man-rem = 255 cases
10* man~rem

Since the probability of a large release is 10 per yr., the
average number per year is
255 x 10™ = 0.255 or 0.26 gases hypothyroidism

yr.

(Actually, this is likely an overestimate. If a2 timely
evacuation is carried out, the number of persons exposed would
be much lower. Since this is difficult to estimate with
precision, however, the above estimate will be used despite
its conservatism.)

Taking values of $25,000 for the cost of treatment for benign
nodules (Ref. B); $50,000 for the cost of treatment of thyroid
cancers (non-fatal); 850,000 for the cost of treatment for
hypothyreoidism (Ref. 9) and $1,000,000 for the cost of a
cancer fatality, the average costs per year become

6.6 x $25,000 = $165,000 (benign nodules)
2.19 x $50,000 = $109,500 (non-fatal cancers)
0.25 x $1,000,000 = $250,000 (cancer fatalities)

0.26 x $50,000 = $13,000 (hypothyroidism)

Total = §537,500 per year

The number of thyreoid health effects predicted and the
associated costs to society shown above assume that o
protective measures are taken to reduce or aveoid such
exposures. However, a range of protective measures (other
than use of KI), including evacuation, sheltering and avoiding
the consumption of contaminated food and water are included
in emergency plans, would likely be taken, and would
significantly reduce radiation exposure not only to the

3
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thyroid gland but to other body crgans as well. Consequently,
the thyrcid costs shown above are significantly overestimated,
probably by a factor of from two to ten times. Using a factor
of two reduction, the total thyroid costs to society (assuming
other protective measures) are estimated to be 1/2 x 537,500
$/yr. = 270,000 §/yr. (approx.)

Assume that KI is to be stockpiled at a number of locations
throughout the U. §. and is to be distributed to the affected
populace after an accident and that the number of locations
is sufficient that KI could be distributed to the general
public within a few hours after an accident.

Representatives of the American Thyroid Association have
stated (Ref. 10) that clinically significant thyroid disease
appears unlikely to result from individual thyroid exposures
cf less than 100 rads. Te provide an added measure of
protection for children and pregnant women, however, the
authors of Ref. 10 suggest a2 radiation dose of 50 rads to the
thyreoid as a threshold for iodine blockade for this group.

Based on thyroid deose vs. distance data presented in Ref. 6
Table 3, (and with correction for NUREG-1150 reductions) doses
in excess of about 50 rad for a child would be expected at
distances up to about 100 miles from a reactor.

If KI is to be distributed to children and pregnant women, it
is not likely that it could practically be withheld from the
general population, in an emergency. It 1is assumed,
therefore, that KI will be stockpiled in sufficient quantities
tv be distributed to the general population within 100 miles
of a nuclear power reactor.

Based on the analysis of Ref. 11, it is estimated that 67
percent of the U. S. population resides within 100 miles of
& nuclear power plant. Using 1980 census data, KI must be
stockpiled for 0.67 x 226 x 10* = 151 x 10* persons.

Ref. 12 indicates that in a reactor emergency KI will be taken
for a minimum of several days and frr a maximum of ten days.
Assuming stockpiling for a minimum of three days, with & usage
cf one KI tablet per day, the number of KI tablets to be
stockpiled is 151 x 10* x 3 = 453 x 10°

The cost of KI is taken as $0.05 per tablet (Ref. 13). (The
actual costs are likely higher since this reflects only the
cost cof KI tablets in bulk. Not only have warehousing,
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24.
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distribution and inventory control costs have neglected, but
the need for rapid distribution at the time of an accident
would suggest that KI tablets should be pre-packaged in
readily dispensable individual packets containing 3 tablets
each. The cost of such packaging has also been neglected.)

The cost of stockpiling KI then becomes 151 x 10* persons x

3 tablets x .05 § - 2.27 x 10" §

person tablet

Since the tablets should be replaced every 3 years (Ref. 12)
the annual cost is one-third of this or 2.5 x 10* $/vr,

Timing is critical in the effectiveness of KI as a blocking
agent. If KI is given 4 hours after intake of radiciodine,
thzn its effectiveness is sharply reduced (about 10-30%
blocking). It is difficult to quantify the time delay
associated with stockpiling. If KI is available to evacuees
at relocation centers and other places within 3 to 4 hours
after accident initiation, and if accident releases occur
primarily after several hours warning, then this may be
effective. For fast acting scenarios this may not be the
case. Overall, it is estimated that stockpiling will result
in & time delay sufficient to reduce the blocking
effectiveness to 50% of what it would be if each individual
had K1 in his possession  prior to an accident
(predistribution). (For a blocking effectiveness of 50% ro
be achieved, KI must be received by individuals no later than
about 2 hours after the release of iodine begins.)

The cost/benefit results are summarized below

Cost of KI = 7.5 x 10* §/yr.

Benefit of KI = 1.4 x 10° $§/yr. (using a best estimate
blocking value of 50%, and assuming other protective measures)

Additional calculations displaying the sensitivity of the
benefits of KI to the assumptions used are shown on the
following page.

gonclusion: Stockpiling of KI is not cost beneficial.




Cost/Bepefit Summary

for Stockpiling KI

Cost of KI = 7.5 x 10'/yr.

Reduced Unreduced
Benefits Blocking Blocking

(50%) (100%)
NUREG~-1150 1.4 x 10°8/yr.* 2.7 x 10%8/yr.
release fractions | (2 x 10°S$/yr.)=* (4x20%8/yr.)
WASH~1400 4.1 x 10°s/yr. 8 x 10°S/yr.
release fractions | (6 X 10%°S/yr.) (1.2 x 10*/yr.)
. Best estimate value. The benefits would be increased by a

factor of two if no other protective =actions (evacuation,
shelitering, food interdiction) are taken.

e The values in parentheses make use of the thyroid cancer risk
estimates of Wash-1400, rather than those given in NCRP Report
No. B0. See Note 1 for further details.




N ) - Risk of Thvroid C

Wash-1400 used a risk coefficient of 334 thyroid nodules per 10°
man-rem (to the thyroid). WASH-1400 also assumed that €0% of the
nodules produced were benign, 40% were cancerous, and that 10% of
the cancerous nodules (4% of the total nodules) would result in
fatalities. The WASH-1400 risk coefficient for thyroid cancer is
therefore 0.4 x 334 or 134 thyroid cancers per 10°' man-rem
(thyroid). :

This value was re-examined in light of recent information that was
unavailable to the authors of SECY~-83-362. Two sources were used.
The first was a Swedish study by Holm, et. al. “"Thyroid Cancer
after Diagnostic Doses of lodine-131: A Retrospective Cohort
Study", reported in the Journal of the National Cancer Institute,
Vol. B0, No. 14, September 21, 18988. The second source was
"Introduction of Thyroid Cancer by lonizing Radiation," National
Council on Radiation Protection and Measurements (NCRP), Report No.
80, March 30, 1985. Holm studied 35, 074 patients in Swedish
hospitals receiving doses of 1-131 and included a 20 year followup.
The average thyroid dose per patient was stated to be 50 rads.
The ccollective population dose was 35,074 x 50 or 1.75 x 10°
person-rad. The total number of thyroid cancers observed in this
therefore 29 thyroid cancers/10' man-rem, or about a factor of four
less than that used in Wash-1400.

NCRP Report No. 80 gives an absclute thyroid cancer risk of about
72 to 74 cases per 10' person-rad. This value is stated to be
based on population studies of North Americans exposed to external
radiotherapy in childhood. This risk estimate is also considered
to be applicable for thyroid doses in the range from 6 to 1500

rads. This value is about a factor of two less than that used in
WASH=-1400.
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MEMORANDUM FOR: Hugh L. Thompson, Jr.
Deputy EDO for Nuclear Materials
Safety, Safeguards, and
Operations Support

FROM: Feter Crane /4225; ?é 72

SUBJECT: PANEL REVIEW OF DIFFERING
PROFESSIONAL OPINION ON THE
STOCKPILING OF POTASSIUM
IODIDE

I have received the report of the review panel that
considered my DPO on potassium iodide. The first thing to
be said is that the panel has obviously taken the assignment
seriously, and has expended considerable time and effort
coming up with its reevaluation of the costs and benefits of
potassium iodide. Though as described below I believe tnat
the panel has interpreted its charter with undue narrowness,
that is not intended as a reflection on the competence or
integrity of the analysis that the panel performed.

The panel finds that the ratio of costs to benefits is not
500 to 1 ($10,000,000 to $20,000), as the staff told the
Commission in 1983, but perhaps as low as 6 to 1 (87,500,000
to $1,200,000). It would be still lower but for the fact
that (1) NUREG-1150 has reduced, by a factur of three, the
estimated amount of iodine released in an accident, and (2)
the panel calculates that 150,000,000 doses of KI would have
to be stockpiled, a figure that strikes me as probably
excessive. The review panel proposes to share this
information with the states and other federal agencies.

To interpret the DPO as challenging the accuracy of the
cost-benefit analysis in NUREG-CR-1433 is certainly correct.
To interpret it as reguesting no more than a recalculation
of the cost-benefit analysis in that document is in large
measure to miss the point, however. I had hoped to prevent
Just such a misunderstanding by itemizing my concerns in a
brief supplementary memorandum to the members of the review
panel, dated July 25, 188S.

I don't propose to rehash here everything in the DPO or the
July 25 memorandum. Both those documents are in the package
sent you by the review panel. Briefly, the crux of the DPO
was the contention that the information on KI that was given
to the Commission and the public in 1983, and was in part
the basis of the Commissioners’ policy decision, was
baloney. If the panel does not deal with that contention it
has only done part of its job.

G-



The review panel states correctly: “A major point of this
DPO ... appears to be that previous staff analyses neither
explicitly noted nor adequately treated the fact that a
fractic- of the thyroid nodules produced as a result of an
accidental release of iodine could result in cancers, with a
emall fraction of these predicted to result in fatalities.’
What I do not see is the panel’s explicit finding as to
whether this claim was valid. The revised cost-benefit
calculation seems to imply agreement with the claim, but at
the same time, the panel recommends that current Federal
guidance, which among other things refers states and
localities to the cost-benefit analysis of NUREG-CR-1433,
should remain unchanged. Which is it? If nothing else, any
further guidance the NRC puts out on the subject of ,
potassium iodide ought to be clear. s

I would also note that the panel’'s estimate rests on the
supposition, derived from the Reactor Safety Study, that a
large release will occur no oftener than once every thousand
years (assuming 100 reactors). There is no discussion of
the error bounds on that estimate -- in contrast to
NUREG-CR-1433, which noted (1) that the Reactor Safety Study
used error bounds of one-fifth and five, and (2) that the
1978 Lewis Committee concluded that those error bounds were
"greatly understated.”

The panel offers no satisfactory answer to the point made by
the ACRS and OPE in 1983: that if the probability of a
large release is so small, nct only KI but other aspects of
emergency planning -- sirens, drills -- might fail the test
of cost-effectiveness. To say that KI is not cost-effective
and recommend against it on that basis is to create the
nisimpression that other kinds of emergency preparedness do
pass the cost-effectiveness test.

The panel notes that KI has to be administered before or a
few hours after exposure to be useful. That is true; but it
should be recalled that, as with the Poles after Chernobyl,
some time may elapse between the release from the plant and
the arrival of the plume at a particular populated area.

There is one other common sense point that is perhaps too
obvious to need stating: that when you are talking about
serious disease, a straight dollar-for-dollar balancing of
the cost of prevention against the cost of treatment makes
no sense at all. The cost-benefit analysis presented to the
Commission in 1983 was premised, however, on the contrary
notion: that it is not cost-effective for society to spend
a penny more than $20,000 to prevent a case of disease that
can be treated at a cost of $20,000. But what individual
would consider having a serious illness, with somecne else
paying the bills, to be just as satisfactory as having good
health? No one, of course. By the same tcken, therefore,
why is it not reasonable for society to spend more on




preventing 100 cases of cancer than the precise dollar cost
of treating those |00 cases if instead of being prevented
they are allowed to occur?

Finally, there is a point contributed by Dr. David Becker of
the American Thyroid Association, whom the panel consulted
as part of their review of the DPO. He observed that if an
accident occurs and competent authorities decide that use of
Kl is pgt warranted, that decision will have credibility
only if there is a s2tockpile of KI that gould be used.

In closing, 1 would like to go on record as stating that my
DPO was handled in a competent professional manner and that
the panel carefully addressed the basic technical issues
that I raised. Although the panel still concludes that
application of Kl is not cost effective, ] am gratified that
the panel's conclusions support my assertion that the
staff’'s prior characterization grossly understated the worth
of KI. It is important that this significant change in the
staff’'s technical assessment be reported to the Commission,
and I agree with the panel’'s recommendation that the
information developed by the panel be provided to the states
and other interested federal agencies. (] assume that the
panel contemplates making the information available to the
public at the same time.) One means of providing this
information would clearly be to revise NUREG-CR-.433, but
this might be unduly time-consuming. I would leave it to
the judgment of the Commission how best to assurz that the
record is promptly corrected.

ce: T. Speis
F. Congel
L. Socffer
A. Roecklein



Hugh =-

attached is what I received from David Becker. He also informed me
that the World Health Organization has been developing a position

paper and recommendation on thyroid blocking with KI.
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Alan Roecklein, M.D.
Radiacion Protection-Health Effects Branch

USNRC
5650 Nicholson Lane
Rockville, MD 20852 .

Dear Dr. Roecklein:

The American Thyroid Association has for some time monitored the
probicm of potential radioiodine contamination of the atmosphere
in the event of a nuclear reactor core melt accident., There has
been concern about the possibility of radioiodine in the fallout
accumulating in the thyroid gland and irradiating it, with the
potential of causing thyroid neoplasms and hypothyroidism.

Potassium iodide (KI), by blocking radiciodine uptake by the
thyroid gland, has a radioprotective effect. However, there are a
number of significant difficulties in using KI for this purpose.

The American Thyroid Association has re-examined the issues
involved in stockpiling KI for use in the event of a reactor
accident. The attached statement is an update of a previous
published analysis of this complex situation (Journal of the
American Medical Association, 1984; 252:659). It is hoped that

this statement will generate renewed consideration of this complex
problem.

‘ Sincerely yours,
74 % Gang Mr

ohn Wilber, M.D. Leonarg
President, A.T.A. Secrey

Dost’

Chairman, Public Health Committee

David S. Cooper, M.D. David Beuner, M.D.
Johns Hopkins University Cornell University
T —

GH23r o073 (D P/
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statement on Potassium lodide Stockpiling

American Thyroid Association

The recent reactor accident at Chernobyl in which large amounts of
radiocactive iodine were released into the atmosphere again raised
guestions about proposed methods of protecting those at risk of
exposure. 1In a previous statement (JAMA 1984, 252:659), the
American Thyroid Association (ATA) reviewed the scientific
information available about the usefulness of potassium iodide
(K1) as a blocking agent to prevent radioactive iodine from
entering the thyrcid gland of those exposed to fallout. It also
reviewed available data about the possible effects on the thyroid
of low level radiation from radioiodine as well as the potential
toxic side effects of distribution of potassium iodide to large
unsupervised populations.

It was concluded at that time that information necessary for the
development of a suitable «public health strategy required
risk/benefit data (ratio of the risk of the hazards of radioiodine
to those of stable iodine administration) but that such
information was not then available. The ATA is aware of no new
information altering the issues raised at that time.

1t was concluded in that report that, although the general
distribution of K1 was not recommended except in special locations
and under special circumstances, advanced planning for possible
distribution was advisable and it urged that a national task force
of specialists be convened to review the issues in KI distribution
and to develop alternate national distribution strategies for
consideration.

As best as can be determined at this time, no substantial
stockpile of potassium iodide is available for public use.
Despite the unlikely event of an emergency requiring its use, the
ATA believes that the option of potassium iodide distribution
chould be available for consideration to those responsible for
public health measures. To this end, the ATA believes that it
would be prudent to have available at central locations a suitable
stockpile of KI for possible distribution should its use be
contemplated.




February 15, 1990

NOTE FOR: Hugh Thompson

& e
FROM: Peter Crane /?It2~
SUBJECT: NIH COMMENTS ON EPA'S

RECONSIDERATION OF ITS
RADIONUCLIDE EMISSION RULE

The sttached letter, dated February 9, 1980, wae given to me
vesterday by & young woman in NIH's Radistion Safetly
department as & souvenir of the cooperative effort of NRC
and NIH to prevent duplicative regulation of medical
facilities. (I'm back in NIH, briefly I trust, this time
having brought elong & laptop.) It was & chance
conversation she and 1 had during my previous stay here,
last July, thet led to the reslization that our two agencies
had & conmon interest in opposing a rule that is not only
unnecessary, but actually pernicious.

I think it i1s 8 first-rate letter that deserves to be
dissepinated. It makes the point, very effectively I think,
that the central risk issue involved is not the risk to some
hypothetical members of the public with a minuscule chance
of developing & thyroid problem as a result of emissions
from & hospital. Rather, the central risk issue relates to
some thousands of real people with & present thyroid problem
reqgquiring treatment with radioiodine in the here and now.
For the hypothetical people in the former class, the risk is
on the order of 1 in 1 million; for the real people in the
latter class, the risk is 1 in 1. If those of us in the
latter class -- people like Barbere Bush, pecple like me -~
ever have our treatment withheld or greatly burdened ocut of
bureaucratic or Congressional solicitude for those in the

former class, it will mean thet something has gone terribly
wrong somewhere.

I think this letter is also relevant to the potassium iodide
DPO that is now in front of you, in this sense: regardless
of whether one comes down in favor of stoc piling KI or
ageinst it, i1t should not be, even in part, because of a
perception that thyroid problems, if and when they occur,
are inconsequentiel. They aren't. You don't have toc take
ny word for that any more; you can nov take NIH's.

Unfortunately, the last word thet some members of the public
had from NRC on this issue was the public briefing of
November 22, 19683. At that briefing, the conseguences of a
thyroid problem, if radiation were to cause such & problem,
were represented as extremely trivial, it is fair to say.
The steff{ told the Commissioners and the public that

S1f



"survival was not the issue," that the issue was one of
"averting an illness" that might mean "a few days off." 1
believe that the NRC owes it to the public to correct the
record, and that you owe it to the Commissioners to tell
them so.

Of the three staff persons who briefed the Commission that
day, two have left the agency. The third is, for my money,
one of the best and most principled people we have. So who
of us bats 1.000? The issue isn't personalities and never
was. The issue is being accurate as an agency in what we
tell the public. Correction is overdue.

Attachment: Letter, Dr. Joseph E. Rall, NIH to EPA,
February 8, 1990

cc: Commissioners
0OGC
NMSS
NRR
RES
GPA



( DEPARTMENT OF HEALTH & HUMAN SERVICES Public Mea'th Service
-~

National Institulcs ©f Heath
Be:nesca Marylano 2083
Building

Room

(301) 49€

February 9, 1990

Central Docket Section (A-130)
Environmental Protection Agency
Attn: Docket No. A-79-11
Washington, DC 20460

Dear Sir or Ms:

In accordance with the opportunity to submit comments on the proposed amendment to
40 CFR Pan 61, issued March 7, 1989, the National Institutes of Health (NIH) provided
comments to the Environmental Protection Agency on May 11, 1989. Those comments were
based on 2 bnef review of the available documentation, due to the severely short time constraints
imposed by the coun order under which EPA was issuing the standards. In addition to NIH's
opposition 10 the standards based on the fact that existing regulations of the Nuclear Regulatory
Commission (NRC) and the Agreement States provide an ample margin of safety for the medical
and rescarch uses of radioactive materials, we were particularly concerned with the potential
effect that the regulation would have on the use of radioactive iodine 131 in the therapy of
hyperthyroidism and thyroid cancer. We based this concern on a parametric analysis of the
COMPLY code, using individual nuclides and release 10 receptor scenarios 1o determine which
nuclides contnbuted substantively 1o the controlling effective dose equivalent (ede). Our analyses
reealed that the radioactive iodines, panticularly 1-125 and 1-131, were the controlling nuclides
in the calculation. In addition, it seemed that the risk-based standard setting methodology used
by EPA only considered the inherently negarive factors in the use of the radicactivity, i.e. effect
of dose on incidentally exposed populations to airborne releases. No consideration was given
of the life-saving and life-prolonging factor of use of the radicactivity in therapy.

1-131 is the most effective treatment for hyperthyroidism, which occurs in about 1.5 percent of
the population. Alternative therapies are antithyroid drugs which have toxicity and require long
term continuation, and surgical thyroidectomy, which is more costly and more dangerous to the
patient in terms of morbidity and mortality. The effectiveness of 1-131 in the treatment of
thyroid cancer is an additional factor. In the United States there are approximately 10,000 new
cases of thyroid cancer per year. After initial surgical removal, ablation with I-131 is used to
complete the thyroidectomy in at least half of these patients (i.e. ~5000) in doses ranging from
30 10 150 mCi. Most of these patients then receive one or more test doses of 1-131 (2 10 10
mCi) to detect the occurrence of metastases, A conservative estimate of the number of patients
who develop metastatic thyroid cancer who could benefit from 1-131 therapy is 2000 new cases
per year. These patients receive from one 1o ien treatment doses of 150 10 300 mCi over 2
period of up 10 20 years or more. This treatment is curative in some cases and prolongs disease-
free survival in many cases. Aliernative treatments for metastatic thyroid cancer are external
irradiation, which is less effective than 1-131 and can be used only when metastases are localized;




and chemotherapy, which is only partially effective and considerably more toxic than I-13]
therapy.

The National Institutes of Health again requests that the EPA consider an exemption of medical
trearment and research facilities from the provisions of 40 CFR Part 6] related to radioactive air
emissions through a finding that existing regulatory and voluntary controls provide an ample
margin of safety. The NIH believes that imposition of the new EPA NESHAPS on NRC
medical and medical research licensees is not only unwarranied but could have a negative effect
on the treatment and survival of some patients. It is our position that the current NRC regulatory
.program insures an adequate margin of safety and that additional regulations constitute a wasteful
use of scarce medical resources. To superimpose complicated, resource consuming requirements
o prove compliance with unnecessary regulations which could discourage the use of
radiopharmaceuticals available to physicians is not in the best interest of the public or the practice
of medicine.

¢

In our original comments NIH expressed the opinion that the implementation of the rule for NRC
medical and medical research licensees could have an impact on patients and could result in an
increase in morwality for both hyperthroidism and thyroid carcinoma. The NIH was not alone
in expressing this opinion; similar concerns were expressed by the Society of Nuclear Medicine
and the American College of Nuclear Physicians. While granting a period of reconsideration
based on this contention, EPA has nor indicated in the notice of December 15, 1989 that they
have considered or investigated these genuine concerns. We again request that EPA address
these concerns as part of the public record and provide any supporting technical basis for the
contention that there will be no negative impact on medical care from the implementation of the
rule. The relatively low annual maximum possession limit for automatic compliance (i.e. no
reporting) for 1-131 (6.7 Ci.) may dissuade medical treatment facilities from using that isolope
and 10 resort 1o use of other, less effective, but otherwise recognized treatment modalities. A
small but definable increase in patient deaths could result, completely overshadowing any benefit
from the rule. The EPA admits in the Federal Register Notice (54 FR 51654) "In this source
category, almost all of the incidence comes from people whose risk level is less than 1 x 10%.
This means that small reductions in the emissions of a few licensees will have little, if any, effect
on the number of health effects, both fatal and non-fawal, in the population.” In fact according
to LPA's analysis of mode! facilities, in the hospital sub-category the risk level never exceeded
1 x 10* for any of the U.S. Population. Thus, if even a single hyperthyroid or thyroid cancer
patient is affected by the implementation of this standard, the benefit/risk balance is negative.
It is reasonable for EPA 1o make a determination similar to that made for the High Level Nuclear
Waste Disposal Facilities, namely *Safe With an Ample Margin of Safety” based on the fact that
the risk presented by this source sub-category (< 10*) is significantly lower than the 1 x 10
benchmark.

EPA has atiempied to demonstrate the ease with which a facility which is not exempied from the
reporting requirement can show compliance. We agree that the methodology is relatively simple
if, and only if every facility has access to the required computer, the required data for input 10
the program, release points may be aggregated, and reasonable assumptions can be made about
receptor locations and locations of milk and other food supplies. Our concern is that, while
current inientions are 10 ease the burden on the licensee, future implementation will be based on



the letter of the law. Those who will be required to repont face the exiensive requirements of
61.104. EPA has not addressed the cost of the recommended program (Aliernative 1) despite

the fact that medical facilities could be required 1o spend appreciable sums ‘0 prove compliance,
report annually and with ever) facility change, or 10 needlessly refine and construcl complex

emissions control systems.

der these comments in your recons:deration of the rule. If

We trust that you will carefully consi
information please contact the %adiation Safety Branch at

you require clarification or additional
301-496-5774.

Sincerely,

\4 S

Joseph E. Rall, M.D., Ph.D.
Deputy Director for Intramural Research

Office of the Director




