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August 2C. 1998

MEMORANDUM FOR John C Hovle, Secretary. USNRC
FROM: Peter Crane % M :
SUBJECT. SUPPLEMENTAL COMMENTS ON NRC STAFF |

TECHNICAL ASSESSMENT OF POTASSIUN 10DIDE
(DRAFT NUREG-1633)

I Introduction

The NRC staff has published for comment the draft of NUREG- 1633, which purports to be a
technical assessment of potassium rodide (The comment penod expires September 15, 1998 ) In
announcing the availability of this document in the July 20, 1998. Federal Register. the staff omitted to
mention that the Commission had granted my petition for rulemaking on Kl a few weeks earher  Can the
actions of the Commission be of so little import to the NRC staff -- more precisely. to certain elements
within the NRC staff -- that they can be ignored or disregarded altogether”’

I sincerely regret the need to submit these supplementary comments on NUREG-1623 7 | am sure
that the Commissioners are tired of reading my submissions on K1. but th=y cannot be half as tired of
reading them as | am of having to write them. | had hoped that the K1 issue was behind me | had also
hoped. for the NRC’s sake, that the contention over K1 was largely behind the agency (norwithstanding \
that a rulemaking would still have to be conducted). and that 1t would cease to be a distraction from the
agency s other pressing responsibilines 1t 1s high hme that the NRC moved on to other martters. 1f all the
money that the agency has spent studying and debating the Kl 1ssue dunng this period. including the
salaries of all the people i different parts of the organization who have had 1o devote time to 1t. had been
applied instead to buying KI. this country would probably have an abundance of Kl for many years to
come

Nevertheless. | am submitting these comments. principally because. on closer review, | believe
that NUREG-1633 has the potential to cause actual harm to the public in the event of an accident. through
its discussion of tincture of iodine, as | shall explain below . At the same time. | will also offer some
comments on other aspects of the document. As will be seen. my crinicisms of NUREG-1633 focus on

' | have already pointed out one remarkable omission from NUREG-1633 1n a letter to the docket.
dated August 5, 1998, that attached my recent talk on Kl in Cambndge. England. The Food and Drug
Administration's 1978 approval of Kl as “safe and effective” goes unmentioned. as though 1t never
happened, though this should be the starting point of any evaluation of K1's safety by a federal agency
(in other staff documents on K1, we have seen the omussion of such other key events as the Kemen)
Commission’s recommendation in favor of Ki stockpiling: the Chernobyl accident and the use of K! by
the Poles; the upsurge of thyroid cancer in the former Soviet Lmion. and so on ) Contrary to the
impression that readers of the August 17 1ssue of Inside NRC may have formed. my criticism was not that
the NUREG failed to “explicitly acknowledge™ the FDA position. 1t was that the NUREG contained not
the slightest hint, explicit or imphicit, that the FDA had made a finding on the safety and effectiveness of
Kl

“ As always. these are submitted in my prvate capacity. and are written at home on my own time
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the way that it represents the facts  You cannot expect a productive public debate on the ments of a
policy issue if the public 1s denied the accurate and complete factual information that 1s necessary for an
informed decision

1 would like to make clear to readers of what follows that 1 do not regard NUREG-1633 as

representative of the NRC as a whole or of its most senior management If NUREG-1633 were tvpical of
the NRC's overall approach to factual issues relating to public health and safety, there would be reason for
the gravest concern, but there 1s no reason to think that 1s the case. On the contrary. | behieve that
NUREG-1633. and the handling of the K1 issue by the NRC staff. at levels below that of the staff" s most
senior management. are an aberration  (To be sure. the NRC 's most senior managers hear some
responsibility for the fact that the deficiencies n their subordinates’ product were not nonced and
corrected before NUREG-1633 was allowed 10 see the light of day. but that 1s a separate 1ssue ) Al the
most senior level. the NRC staff is led. 1 believe, by people of integnty and good will. who do not and
would not misrepresent or withhold facts that affect the health and safery of the Amencan people. nos
disregard the decisions of the Commission that they work for

Il Tincture of lodine

Drs Janusz Nauman and Jan Wolff. in their May 1993 arucle in the American Journal of
Medicine (“lodine Prophylaxis in Poland After the Chernobyi Reactor Accident: Benefits and Rishs™. Vol
94, p 524), reported that “a surpnsing 6.14% [of Polish children) were given diluted tincture of iodine by
their parents before the start of the [K1] program and then took a single dose of K1.” adding. “This was
confirmed by the brisk in..ease i sales of tincture of 10dine 1n pharmacies " (Atp 528.) In theu
discussion of side effects. they report that “those children receiving diluted nncture of 1odine had about
twice the incidence of vomiting as the remainder of the group ™ (At p. 530)

Dr. Nauman. at the Cambndge symposium. made the point that the fact that parents were willing
to administer tincture of 1odine to their children from bottles clearly labeled as contaiing poison
suggested that people will not always behave rationally n a radiological accident. and that planners need
to take that into account. In a private conversation with me. he said. “We said to these people. "How could
you do this. when it says "POISON" on the bottle””. and they would say. “Well we thought it was a matter
of life and death ™~

One moral to be drawn from this 1s that if you do not have Kl available in an accident. some
people will medicate their children and themselves with what 1s at hand. 1 e . incture of 10dine

NUREG-1633, in an apparent effort to discount the value of the Poles’ use of K1, has this to say at
p. 18 “In addinon, about 6 percent of the prophylaxis resulted from self-administered tincture of 10dine
before the K1 program was imitiated ™ At page 37. in the “Glossary™ section, it says this of “10dine
tincture” “Disinfectant and germicide: S0 percent alcohol. 2 percent 1odine. about 45 percent water. 3
drops in a quart of water kills amebas and bactena in 30 minutes. @ 4 oz bottle contains enough iodine to
block 22 thyroids.” [Emphasis added ] There is rot the shghtest suggeston that there 15 anyvthing
inadvisable about giving tincture of iodine in lieu of K1 n an emergency. on the contrany . one reasonable
reading of these two passages 1s that K1 stockpiling 15 unnecessary. because 1n a pinch. tincture of 1odine
can be used instead

I recently telephoned the Georgetown University Hospital Poison Control Center and spoke to
Ms Jane Elshami. She told me that tincture of iodine. if taken by mouth. 1s rarely fatal 1t 1s more hikely
to have caustic effects than systemic  The usual scenanio for 1odine tincture poisoning. she said. 15 an
accidental pediatnc ingeshon. resulting in corrosive gastroentents. followed by vominng  There can be
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cardiac effects and renal toxicity  There 1s data. she said. on how much 15 a fatal dose For adults. the
probable mean lethal dose 15 2-4 grams of free 1odine or 1-2 ounces of a strong tincture. Reported lethal
doses vary from a few tenths of a gram to more than 20 grams  She suggested that | could speak to one
of their toxicologists if | wanted more detailed informaton. but it seemed to me that her information was
sufficient for present purposes

If ever there were a serious nuclear accident — unlikely as that 1s — and a state or local health
official. in the excitement of the moment. were to come upon NUREG-1633 and decide. because of the
absence of stockpiled K1, to advise parents to give their children uncture of 10dine. the NRC would have
much to answer for | do not believe that the agency should take the chance of allowing the document to
remarn in circulation

1 plan to suggest to the Georgetown University Poison Control Center that 1t submut its comments
on the draft. assuming that it has not already been withdrawn  Maybe if the staff hears directly from the
toxicologists. 1t will pay attention

{il The Physician's Desk Reference and the Safety of Ki
With my concerns raised by the 1odine tincture issue. it occurred to me (0 question some of the
other factual representations in the document At page 11 NUREG-1633 says

The staffs review of the Phvsician's Desk Reference (45" Edition. published by £ R
Bamhart, 1991) suggested that the safery of K1 1s far from absolute. especially if the drug
15 taken without medical supervision  The vanous reports concerning the medications
contamming K1 are as diverse as the companies that produce the medicanons. however,
these reports consistently state that the products are contraindicated for various groups
of people (principally pregnant women: nursing mothers. and people with
hyperthyroidism. enlarged thyroids. or sensitivity to 1odine =

In addition 10 the consistent contraindications. the reponts include a vanety of othes
WAImIngs.

. “Potassium iodide can cause fetal harm. abnormal thyroid function and goiter
when administered to a pregnant woman Because of the possible development
of fetal goiter. if the druy is used during pregnancy or if the patent becomes
pregnant during therapy appnise the patient of the potennal hazard =

[Emphasis added )

| recently consulted the 1997 Physician s Desk Reference and copied the only listing | found for
potassium iodide tablets: Thyro-Block. manufactured by C arter-Wallace ' The section entitled “Who
Should Not Take Potassium lodide” reads as follows. in its entirety

The only people who should not take potassium 10dide are people who know they are
allergic to 10dide  You may take potassium 1odide even if you are taking medicines for a
thyroid problem (for example. a thyroid hormone or antithyvrovd drug)  Pregnant and

' A copy of this listing, which says that it was last revised in May 199415 attached



>,

nursing women and babies and children may also take this drug. [Emphasis added |

Later on in NUREG-1633. the NRC staff acknowledges (in a commendably full statement of the
WHO position) that the World Health Orgamzation and internanonal practice call for admimstening Kl to
children and pregnant women in emergencies. but it reiterates the claim that 'S sources recommend the
opposite. The very last paragraph of the document. at p. 28. reads as follows

International Practices

. Other countries and major internationa! organizations. including the IAEA and
WHO. endorse the use of K| The internanonal policies. in some cases. are
significantly different from the US policies. The principal example 1s the
recommendation by the WHO to admimister K1 to pregnant women and children.
whereas U.S. references specifically warn against administering K1 to that ‘
same group. Cultural and legal differences between the LS and other countrics |
may be the basis for differing perspectives on general drug use [Emphas:s ‘
added | ‘
| have not researched everything that may have been said about Kl in every edition of the
Physician’s Desk Reference. but the quoted excerpt should suffice to refute the proposinon that L S
sources “consistently” advise against giving Kl 1o children and pregnant women
\
|
\

IV Miscellaneous Other Comments

The following comments | will make only very briefly. Many of them deal with points that | have
made at length. often repeatedly. i earlier submissions. and that have been repeatedly been ignored by the
NRC staff 1 am making them not because | think that at this late date. the same staff members who are
responsible for the draft of NUREG-1633 will start responding to them. but for the Commissioners. NRC
staff management at the highest levels. the public. and the record

A When must Kl be given to be beneficial? [p 2|

According to p. 2 of NUREG-1633. “the potential benefits can be realized on/v 1f the compound
is administered just before the inhaiation of imgestion of radioiodines {Emphasis added |

Let us compare this with what the Food and Drug Admimistration said in 1ts final
recommendations on K1, published in the Federal Register on June 29. 1982 (47 FR 28158)

FDA concludes in the final recommendations that nisks from the short-term use of
potassium iodide for thyroid blocking in a radiation emergency are outw eighed by the
risks of radioiodine-induced thyroid nodules or cancer at a projected dose to the thyroid
gland of 25 rem FDA recommends that potassium iodide n doses of 130 milhgrams
(mg) be considered for thyroid blocking in radiation emergencies in those persons who
are likely 10 receive a projected radianon dose of 25 rem or greater 10 the thyrond gland
from radioiodines released into the environment  To have the greatest effect in decreasing
the accumulation of radioiodine in the thyroid gland. these doses of potassium rodide
should be administered immediately before or after exposure  If a person 15 exposed to
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radioiodine when circumstances do not permit the immediate admimistration of potassium
iodide. the initial admimstration will sull have substantial benefit even if it is taken 3 or 4
hours afier acute exposurc. [Emphasis added |

Readers can decide for themselves whom they believe: the federal agency with the responsibility
for making judgments on the safety and effectiveness or drugs. or the authors of NUREG-1633, who for
some reason did not think it appropriate to inform them that the FDA had spoken to the K1 ssue

B How widespread is the use of Kl internationally? [pp . 19-20]

The NUREG says that “to complete the picture.” it includes advice as to the KI policies of the
United Kingdom, Sweden, Switzerland, Finland. France. the WHO, and the IAEA  (In fact. 1t also deals
with Germany ) The casual reader might understand this to be a complete hist of the countries that
stockpile K1. since there 1s no reference to the fact that many other countries also maintain supphes of the
drug  Reference should therefore be made to Norway. Austria. the Czech Republic. Slovakia. Poland.
Japan, Russia. Belarus. Ukraine, Armema. Canada. et The reader should be made aware that LS pohcy
is the exception rather than the rule

| would draw particular attention to the case of Canada (As long ago as Apnl 1994, in a letter to
the Commission that was brushed aside at the ime. Senators Joseph Lieberman and Alan Simpson pointed
out that Canadian provinces with nuclear power plants are among the governmental authorities that
stockpile K1) In view of all the staff"s efforts in the NUREG 10 explam away the use of K1 n othe
countries by pointing to the cultural. legal. and dietary differences between Europe and Amenica. perhaps
the staff should address what the differences are between. say. Ontano and Connecticut

C. What is the discussion of “ablation™ about? [p 1]

The NUREG suggests that the “reduction in the nish of thyroid cancer obviously does not apply 1f
the thyroid is ablated (dose greater than about 25.000 rads) ™ This 1s an argument that surfaced back in the
1980's' that if the thyroid dose is high enough. the thyroid 15 ablated (burmed out). and thus all the nsk of
cancer disappears. The NUREG should make clear that even if vou were to get an ablating thyroid dose
without simultaneously getuing enough whole-body dose to kill vou. the consequences of being deprved
of a functioning thyroid are not insignificant For this and other medical questions. | suggest that the NRC
staff should cor alt professional thyroidologists When we have a Pubhe Health Sernvice whose expertise
is presumably available to a federal agency, and NIH (which has been studying thyroid cancer for decades)
is literally just down the street from NRC. why not call on thewr expernse”’

D. Evacuation vs. sheitering [pp . 1]

I have on numerous occasions cited the EPA “Manual of Protective Action Guides and Protective
Actions for Nuclear Incidents.” EPA 400-R-92-001 (May 1992) for its discussion of sheltenng. thyroid
dose, etc. It is, | think. a thoughtful and balanced discussion of the pros and cons of evacuation and
sheltening  (Rather than charactenze what the EPA Manual says. | will antach the relevant pages ) | have
tried to persuade the NRC staff to respond to what the Manual has to sav. so far it hasn't

E. - if the NRC staff does not like what it says. the EPA Manual should be histed among the

“ A copy of the FDA Federal Register Nonce 1s attached
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references 1tisn't As with the FDA “safe and effective” nonce. the NRC staff has choszn to ignore what
a sister agency has had to say on the very 1ssue now under discussion

Just 10 make my position crystal clear. the question as | see 1115 not whether K1 1s better than
evacuation — it isn'L. if complete evacuation 15 feasible -- but rather. given that emergencies often develop
unpredictably. whether you want your emergency authorities 1o have three arrows in their quiver or only
two. | feel strongly that it 1s better to have three, for greater flexibility in dealing with whatever may ansc
If the third arrow were extremely expensive. it might be a harder question. but this one 1s so cheap that the
1ssue 1s, or should be. a no-brainer

E. How easy is evacuation? [p 1. 1-2]

The NUREG advises that “evacuation is relatively commonplace™ in the U S , since “people
largely have their own means of transportation. travel routes are generally well suited 10 the movement of
large numbers of people. and people have places to go ™ [Emphasis added] The staff contrasts this with
administration of a medicine to the general public. which “has no precedence [sic]in the L nited States

I do not think that this kind of generalization, seemingly plucked out of the air_1s a substitute for
addressing issues. What does it mean that people “largely ™ have their own means of transportation” W hat
does it mean that travel routes are “generally” well suited to moving large numbers of people” 1t would be
considerably more useful 1if the staff addressed actual conditions in the vicininy of U S nuclear power
plants. rather than offening Pollyannaish observations on the general state of life in the US

F. Carcinogenicity of 1-131 (pp 7. 9)

The authors of NUREG-1633 twice quote the following 1985 (i ¢, pre-Chemoby1) statement in
NCRP-80 “Recause I-131 has not been shown to be carcinogenic in people. a companson of the thyroid
cancer risk froin 1-131 with that from x-ray exposure 1s difficult ™ (The first ime they quote it. they note.
however, that the Chernobyi studies “indicate that internal and external dose may be equally effective in
producing thyroid cancer )

The world's leading expert on the long-term effect of 1-131 used in medical treatment 1s Dr L E
Holm of Sweden As he has reported in journal articles. and as he described at the recent conference in
Eagland. he has not found any increase in thyroid cancer in persons who received I-131 treatments in a
medical setting In the question penod that followed his talk. | asked the following question: “In the
United States, 1odine prophylaxis with potassium 1odide 1s a contentious 1ssue, and some people are cing
your work for the proposition that 1-131 1s not carcinogenic and that there is therefore no point in
stockpiling KI. Would you care to comment”” His response was that his study did not establish whether
or not 1-131 was carcinogenic, but dealt only with this type of medical exposure 1o 1-131. He added that
he himself favored stockpiling of Kl

The crucial fact here is the one that the staff alludes to in the footnote: that in light of the disease
appearing since Chernoby]. few experts now doubt the capaciny of 1-131 to cause cancer. especially in
children aged 0-4 at the ime of exposure

G “Tendency of papillary cancer to recur in & more aplastic form some 10-26 vears later.” [p 9]

If the same thyroid cancers whose gravity the authors of NUREG-1633 are downplaying. because
they “respond favorably to early treatment™ [p 17} tend to “recur in a more aplastic form some 10-20
years later.” this puts radiation-caused papillary carcinoma in & new and more ominous hght  Agamn. this
is a question for medical experts. and N1H 1s down the street
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The reader could get the impression om this that the radianon-caused thyroid disease 1n the
former Soviet Union is not all that sigmficant. Sadly. that 1s not the case. Fatahty figures alone give 2
very partial measure of the real significance You need also to address such issues as the following: How
many of the patents are likely to die of the disease at scine point in the future? What is the quahity of life
like for those who have the disease but do not die of it? What 1s the frequency of metastasis? (At the
Cambridge conference. a team from the Thyroid Cancer Center in Minsk, Belarus, reported metastases in
more than 70% of cases. with distant metastases (/.¢., more extensive) in 14 7% of the patients ) What
kinds of treatment are required” What are the health effects and quahty of hife impacts of those treannents’

If all you are willing to talk about is fatalities. you are giving an incomplete picture of the real
significance of the disease. and thereby misleading the reader. One of these years, the NRC must finally
begin to address. in a meaningful way. what non-fatal thyroid cancer entails. because this 1s an essential
par of the factual basis for deciding whether it is sensible policy to have K1 Since 1989, 1 have been
trying to explain to the staff that there 15 more to disease than whether you die of it. and that as a society.
we regularly protect our children not only against diseases that are commonly fatal, but also against
illnesses that normally are non-fatal. because we are concerncd not just with saving fife but also with
preventing needless suffening  The staff has yet 10 address that point

But fatalities are what NUREG-1633 wants to focus on 1t says. atp 9. of the nisk of radiogenic
thyroid cancer “Even with external sources. however. the nsk 1s difficult to assess for several reasons
First. the less-rehable wicidence data must be used hecause thvroid cancer s only infrequently faral ~
[Emphasis added | From a scientific agency. this is truly an extraordinary statement. The authors of
NUREG-1633 are telling us that the data on radiogenic thyroid cancer is more rehable if 1t ends in a
fatality than if it doesn't. How can such a claim be made with a straight face”

The crux of the policy question is not how many people will ulimately have “thyroid cancer” on
their death certificates if there is an accident or act of terrorism and no Kl 1s available. but whether it 15
worth seven cents to protect Amencan children. especiaily those four years old and younger. from a
disagreeable disease that will mean suffening for all of them and death for a few * 1'm sure I'll be accused
of emotionalism for saving this. but 1 ve shared a lot of hospital waiting rooms with children who ha e
vanous types of cancer. and with their parents. | also once had a long telephone conversation with a
distraught woman who called me and described the four-year battle of her daughter. then in her early
teens, with thyroid cancer inital surgery. radiation treatment, further surgery to clean out the cancerous
lymph nodes from the length of her torso. followed by further radiation treatments  (This young woman
will probably survive, but that doesn 't mean that she and her mother have not suffered termibly already )
These experiences have helped inform my understanding of what cancer entails for young patients and

* Perhaps the difference 1n viewpoint was summed up best by an exchange that took place in
October, 1997. at the meeting in Panesville. Ohio 1 made the point that the cancers in the Belarussian
children have tended to be aggressive. with spread to the lymph nodes that leaves the children with
surgical scars going from ear to ear The NRC representative observed that this was n part a result of the
limitations of surgical expertise in Belarus. and that in the U S . the scars would be smaller  But the real
issue 1s not whether Amencan children will have long scars or short scars on their necks. 11 1s whether at
minimal cost we can take a step that will help ensure that they need have no scars
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their families © The Amencan Thyroid Association’s support of K1 stockpiling also has a lot to do with
the fact that it members are thyroidologists. they see the patients and their families. and they know what
thyroid cancer involves | can’t help thinking that if the staff members responsible fur NUREG-1633 had
had similar expeniences. they might be less impressed with the low fatality rates for childhood thyroid
cancer and more inclined to agree with the Europeans. Canadians. Japanese. WHO. Amenican Thyroid
Association. Senator Lieberman, Senator Harkin, former Senator Simpson, and me that childhood thyroid
cancer 1s a disease well worth preventing

1. Seismic events? [p 13]

The NUREG says of evacuations. “In addition. seismic events or traffic accidents could block
some evacuation routes ” Years ago. when intervenors in a California reactor hicensing case tned to raise
the issue of the complicating effects of earthquakes on emergency planning. the NRC dismissed this
possibility. and was upheld in court. This NUREG may prove 10 be a boon 1o would-be filers of 2 206
petitions

] LS. officials conducted a study” [p 21]

The NUREG discusses the TM1 accident but fails to mention the President's Commission on the
Accident at Three Mile Island (Kemeny Commission) and its recommendation in favor of Ki stockpiling
— a recommendation that the NRC mitially endorsed enthusiasticaily . However, the NUREG does
mention that after Chemnobyl. “U S officials conducted a study™ that determined that no changes n
emergency planning were necessary. There 1s no citaton to that study  In fact. it was a stafl paper
prepared by the NRC staff. (This 1s a matier of public record. because | ennicized that staff paper in m\
Differing Professional Opinion. which is now a public document ) Here again we see the authors of the
NUREG picking and choosing their data. inflanng the significance of an ordinary NRC stafl paper unti it
sounds like an authoritative L' S Government position. while silently tiptoeing around the extensne
detailed. authontative report of the Presidential Commussion

K. Fast Food [p 8]

NUREG-1633 makes the point that Americans’ thyroids are already partially blocked because of
the high intake of 10dine in the typical Amencan diet It savs “In recent decades. stable 10dine has also
become an important additive to bread and fast foods (especially hamburgers) ™

In fact. most Americans do have a high intake of 1odine. certanly as compared with the 1odine-
poor areas of Eastern Europe  The higher the individual's dietary intake of iodine, the less cnnical 15 the
need for administration of K1 in an emergency  So far. so good Where | disagree with the authors of the
NUREG is their apparent assumption that because milhons of Amencans have parnally blocked thyroids.
we can afford 10 ignore those who don't Not everyone eats mass-produced bread or fast-food
hamburgers

L. National Stockpiles (p 28]

“1 also saw many thyroid cancer panents professionally when | was an administrative judge on the
Nuclear Claims Tribunal in the Republic of the Marshall Islands. Many of them had had their hyves
blighted by radiation-caused thyroid disease
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NUREG-1633 says “National stockpiles of Kl have been recommended along with chemical
antidotes. serin vaccines and antibiotics for response to nuclear, biological, and chemical weapons. As an
added assurance, these stockpiles are available to State officials. should there be a need for Kl on an ad-
hoc basis. ™

The reader should be informed that these stockpiles are supposed to amount to at most 4.000 pills
in at most 27 sites. This minuscule amount 1s not enough to be of significant value to the general pubhic in
the event of a nuclear power plant accident or act of terronsm Moreover. at the November 5, 1997,
meeting at the NRC. FEMA officials said that no plans had been made for transfernng Kl from these
stockpiles to the vicinity of nuclear power plants in an emergency

M Legal Aspects (p 2)

NUREG-1633 says that it “does not address the . legal factors associated with the use (or non-
use) of K1 but then proceeds to do just that 1t informs us. at p 22 that “[t}he tort system in the LS s
also quite unique.” that in the US . “the implementation of a protective action may entail hiugation and
liability for long after the accident.” and that “admimstration of Ki on a mass basis would certainhy entail
lingation in this country .~ It would be helpful to know whether these legal judgments represent the
considered view of the NRC s Office of the General Counsel or of the authors of NUREG-1633 If the
latter view themselves as better qualified than the FDA to judge drug safety. perhaps they also sec
themselves as better qualified than the NRC's lawyers to offer legal advice

\' Conclusion

NUREG-1633. as | suggested in my comments filed on August 5. 1998. 15 a senously defectne
document It is. | submit. an advocacy prece. seemingly written 1o justify a particular policy position (onc
that the Commission has since rejected). rather than what was needed. which was a dispassionate nalysis
of the facts relating to K1 In its discussion of tincture of jodine. NUREG-1633 has sufficient potennal to
result in harm to the public that the printed copies of the document should be recalled and sent to the
recvcler. (Electromic versions should be taken off the NRC s website ) But the discussion of 10dine
tincture is just one of many. many problems with the document

What the authors of NUREG-1633 may not understand is that a document as slanted as this onc
— if they recognize it to be slanted. which they may well not — is a reflection not only on them but also
on the entire NRC and all the work that the agency does 1115 far easier for individuals and orgamzanons
to lose their credibility than to regain it once it is lost. Persons intimately familiar with the NRC"s work
may have (and nghtly so) high confidence that the agency would not suppress or mampulate safety data 10
keep an unsafe plant running. but what is the public at large to think, when 1t reads a document like this
one”? One can imagine members of the public asking themselves. “Why should we trust the NRC staff’s
evaluation of the safety of Millstone if we can’t trust its evaluation of KI7" NUREG-1633 15 a bad apple.
and it should be removed from the barrel quickly

The next question 1s whether the document should be rewritten or held in abeyance for now. |
believe that the defects in NUREG-1633 are too pervasive 10 be patched up with an edit here and an edit
there. | respectfully suggest to the Commission that the best course of action would be for the staff to
proceed expeditiously with the rulemaking that the Commission has directed. and not be distracted from
that effort by having simultaneously to try to make a silk purse out of the sow 's ear that 1s NUREG-1633
When the rulemaking 1s complete. then and only then the staff should prepare a document that explains the
basis of the final rule (in whatever form that final rule may take) and provides clear. honest. balanced.
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understandable. concise. and user-fnendly gwidance to help state and local authonties make informed
choices regarding K1 Such a document ¢ s not need to be anywhere near 40 pages long. as 1s NUREG-
1633 On the contrary, so long as the information n 118 sound. a much shorter document would probably
be far more helptul to state and local officials, because they are much more likely to read it through (For
the same reason. it is also more likely to get careful review within the NRC )

In sum. | recommend that NUREG-1633 be shelved  If the information that was developed for 1t
can be useful sometime in the future. when a new guidance document is prepared. well and good. if not.
the whole episode nevertheless should have value to the NRC as a learming expenence
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1. FDA Federal Register Notice (June 29. 1982)

2 Excerpt from 1997 Physician's Desk Reference

3. Excerpt from EPA Manual of Protective Action Guides and Protective Actions for Nuclear Incidents
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This notigeTs lssued un
Food. snd Cosme
82 Stal-1082-1n83, apemended (21
%C 355)). and prider suthority

egated to the Director of th ational
Center for Drugs and Biol (see 21
CFR %nd 47 FR 2001 3published in
the F | Register o fune 22. 1982}
,O/Med june 23.1 > 4

Harry M. Me e ¥ 4 :
[Director. B v of Drugs angfiologics
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[ Docket No. $IN-0087)

Potassium lodide as 8 Thyroid-
Blocking Agent in & Radlation
Emergency: Final Recommendations
On Use

agency: Food and Drug Administration.
-acmion: Notice of availability

suMMARY: The Fpod and Drug
Administration (FDA) announces the
svailebility of final recommendations
sbout administering potsscium iodide to
the general public in 8 radiation
emergency. The final recommendations
prepared by FDA's Buresu of
Rudiological Heslth and the Buresu of
Drugs sre being made svaliable to sseist
Stute and local suthorities in developing
emergency-response plans for
preventing sdverse effects from

e’ posure to radiation in the even! that
radioactivity is accidentally released
into the environment.

ApORESS: The final recommendations
gre on display in. and comments may be
submitted 1o, the Dockets Managemen!
Bronch (HFA-305), Food and Drug
Administration, Rm. 4-82, 5600 Fishers
Lane. Rockville, MD 20857, and copies
mny be obtained from Bernard Shieien
et the address below.

FOR FUMTHER INFORMATION CONTACT.
Bernard Shieien. Bureau of Radiologica!

Heslth (HFX-4). Pood snd Drug
Administration, 5600 Plshers Lane,
Rockville, MD 20857, 9 4438220 or
Edwin V. Dutrs, Jr. Bur: of Drugs

), Food and
Administration, 5600 Pis Lane,
Rockville, MD 20887, 301 4430490

AY BPORMATION: Ln (he
:‘donl - .:I"O‘f!obﬂ 22, 1980 (45
80804 ), the hx"ﬂ

Managemen! Agency (FEAA) outlined
the responsibllities of severs Federel
sgencies concerning emergency-
response planning guidance that the
agencies should provide lo Blale and
loca! suthorities. The October 22. 1980
potice updated an earlier notice on the
subject that the Geners| Services
Administration (GSA) published In the
Fodera! Register of December 24, 10738
(40 FR 59484 (GSA responsibllity for
emergency managemen! wab transferred
to FEMA by Executive Order 12148.)

The Department of Health and Human
Services' (HHS) responsibilities for
emergency-response planning include
assisting State and local suthorities in
developing plans for preventing sdverse
eflects from exposure 10 radistion in the
even! that radioactivity is released into
the environment. These plans include
the prophylactic use of s thet! would
reduce the radiation dose to specific
organs from the sudden release into the
environment of large quantities of
radioactivity that might include geveral
radioactive isotojes of lodine.

As one step toward meeting the
Department’s responsibllities. FOA
{ssued 8 notice in the Federsl Register of
December 15, 1978 (43 FR 58798) .
announcing its conclusion tha!
potassium lodide is safe and eflective
for use as 8 thyrold-blocking agent in 8
radistion emergency under certain
specified conditions of use. The notice
also announced. however, thet’
potassium lodide has not been used 1o
such an extent or for such a period of
time under radiation emergency
conditions to permit the conclusion that
the drug may marketed withou! an
approved new drug application ('DA).
Thus, in the interest of public safety, the
notice encouraged interested persons 10
submit to ‘he agency NDA's for
potassium lodide In oral dosage forms
for use as 8 thyrold-blocking agent” In
the issue for February 22, 1960 (45 R
11912). FDA announced that potassium
jodide as 8 thyroid-blocking agent is
available commercially in bo teblet
and solution form. (Since that time, FDA
has epproved an additional NDA for
potassium lodide in solution form for
use as 8 thyroid-blockhi g agent)

In the Federa! Register of June %, 1981
(46 FR 30199). FDA issued @ notice

the evallability of draft
tions sbout sdministering
blic in

recom
potassium lodide 0 the |
s radiation emergency.
recommedations were made svallable
for public comment to de FDA with
a8 1t developed
its Nnal recommendations on this use of
potassium lodide. The comment period
closed on October B, 1981 (see the
Podera! Rogistar of September 18 1961:
0 PR 40402).

FDA received comments from
individus! citizens, professiona! end
consumer sdvocate groups. Blate and
loca! health and other Peders!

cles. The lssues they rulsed are
discussed in the “Ba nd” section
of the finsl f stions.

One of FDA's fins!
recommendations is to fecilitate &
nations] consensus on the use of
potassium lodide during & radistion
emergency. Another Is 1o provide

{nformation and guldance to Sate and
loca! public beal es and other
persons responsible for formulating

emergency-response plans for radiation
accidents.

Uncertainties still exist about the
dose-response for radiolodine-induced
thyro!d cancers and the Incidence and
severity of side effects from potassium
fodide. These uncertainties. which ere
discussed Iin the final recommendations,
arv aniixeiy to be resolved soon.

Based on .'s consideration of
comments received and Iis analysis of
availeble information. FDA concludes in
the final recommendations that risks
from the short-term use of relstively low
doses of potassium lodide for thyroid
blocking in & radiation emergency &ro
outweighed by the risks of radiolodine-
induced thyroid nodules or cancer a! &
projected dose l0 the thyroid glend of 25
rem. FDA recommer.Js that potessium
fodide in doses of 130 milligrams (mg)
per day for sdulls and children above 1

ear and 65 mg per day for children

low 1 year of age be considered for
thyroid blocking in radistion
emergencies in those persons who are
likely to receive 8 projected radiation
dose of 25 rem or greater to the thyrold
gland from radioiodines released into
the snvironment. To have the greates!
effect in decressing the accumulation of
radiolodine in the thyroid gland, these
doses of potassium lodide should be
administered immediately before or
afer exposurs. If @ person is exposed 10
radiolodiae when circumstances do not
permit the immediate sdministration of
potassium fodide. the Initis!
administration will still have substantis!
benefit even if 11 is taken 3 or 4 hours
after poute exposure
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Taken together, the commenls
received during the public comment
_period and the actions o' national and
B A

these tions r‘ ent
becauss, alth slightly above the
presented in dralt

recommandations (10 to 20 rem), & 25
rem projected dose to the thyroid Is
equsl numerically to the Environmental
Protection Agency's (EPA) urw
Protective Action Guidence level for the
,‘monl ublic and the United Kingdom's

ational Rodistion Protection Board's
upper level proposed for potassium
jodide use. (EPA Protective Action
Guldes call for sheltering evacustion.
and controlled sccess as prolective
actions when the total accumulated
thyrold doses are Trcjocud atbto28
rem for the geners! population. The EPA
guldes do not specl ically note the use of
potassium lodide a3 & protective sction
for the general population.) These
agencies would expect seme protective
action to be teki: at 25 rem projected
dose to the thyioid. Use of a single
recommended value sli0 eliminates
questioned by State #ird lceal public
health agencies about whether 10 use
the upper or the lower part of a range of
velues

FDA further recommends that officthls
responsible for radiation emergency
response plarining include in the
emergency response planning a system
of public information on the use of
potassium iodide and s system of
medical contact, reporting. and
sssistance

Each State is responsible for
formulating guidens s when, if st all,
the public should be supplic with
potassium lodide alorg with instructions
on how o use It In preparing guidance
and making rules, State nnd?ou!
agencies should inform citizene of the
nature of the radiation hazard end of the
potential benefils and pdverse «Tects of
potassium fodide

These final recommendations on
potassium iodide use mus! be seen in
the context of "adiation emergency
planning as & whole. The use of
potessium lodide in the radistion
emergency is not s pansces. It does not
reduce the uptake by the body of other
radioactive mote.h(a or provide
protection against external radistion.
The cost and effectiveness of other
protective measures such as seeking
shelter, evacuation. or respiratory
protection also need to be considered

Although FDA recelved writlen
comments on the draft
recommendations and considered them
in formulation of these final
recommendations, under 21 CFR 10.80
interested persons may submit further

written comments on these final
tions 1o the Dockels
Management Branch (sddrese above).
Deted June 22, 1951
Arthar Hull Hayos, Jr.
Comumissioner of Food and Drugs
P8 Doe. - 17088 Plled 62042 043 o]
BELME COCE ¢ o414

[Docket No. 82F-0181]

Union Carbide Corp.; Filing of Food
Addtttve Petition

aoency: Food and Drug Administration.
ACTONR: Notice.

~of Health, Bethesda

susMARY: The Food and Drug

Administration (FDA) is anncuning thet :

Union Carbide Corp. bas filed & pestion
proposing thet the food additive
regulasions be amended to provide for

s ecffication changes In pdmu!lone

1 sins as articles or components of
,rticles intended for repeated use in
contact with foed

FOR FURTHER INFORMATION CONTACT:
Julia L Ho, Buresu of Foods (HFF-334)
Food snd Drug Administration, 200 (of 1R
S4V.. Washington. D.C. 20204, 202-472~
5600

SUPPLEMENTARY IFORMATION. Under
the Federa) Fpod. Drug. and Cospretic
Act (sec. 499(b)(5). 72 Stat. 1786 (21
U.S.C. 48(b)(5))). notice ipgiven thet a
petition (FAP 2B3629) has been filed by

Union Carbide Corp. River Roed, Bound

Brook. N] 08805, proposing that Part 177
(21 CFR Par177) of the focd additive
regulations be ame: led 1o provide for 8
change In the mu'ecvlar welght
specifications and teatt: 7 pequirements
for vo'ysulfone resins ar articles or
compor.ents of articies intended for
repeatec use in contect with food

The sency has carefully considered
the potential environments! efTects of
thia proposed action and hesconcluded
L et the uction will not hsve &
gl fiuant impact on the human
enviranment and that an environmenta!
impuct o'atement (s not required. The
sgency's finding of no significant impaeci
and the svidence supporting that firiding
may be seen in the Dockets
Menagement Branch (HF A-805). Food
and Drug Administratior. Rm. 482, 5600
Fishers Lane, Rockville. MD 20857,
between § e.m. end 4 p.m., Mondeay
through Fridey

Dated: fune 18 1982
Sanford A. Miller
D'rector. Bureou of Foods
"% Doc 1767 Flled 62582 & 40Am
PELING COOE 41900140

National institutes of Hearth

Cancer Center Support REview
Commtties; Mesting

Purroant toPub L. 95483, notice is
hersby given of the meeting of the
or Bupport Review
_National Cancer |
10, 1982, Bullding J
nlerence Room 6, Naydnal Instituics
aryland 20208
This mesting will e open 10 the public
on July 18 frop8:30 a.m. 10 10:00 a.m. 10
review adprinistrative detalls, andat
presenjreports by the Division Birector
andthe Branch Chiel. Attepdance by the
lic will be limited to space available
In sccordance witkprovisions sc!
forth in Bections B82b(c)(4) and
Bs2b(c)(6). e 8. US Code and Scction
10(d) of Pub. L. 92463, the m;’ﬂng will
be closed to the public on Jaly 18, from
10:00 a.m. to adjournment, and on July
18. {rom 8:30 a.m. tpAdjournment for the
review, discussief and evaluation of
individual graht applications These
spplications and the discussions could
reveslconfidential trade secpeds or
commercial property suchds patentale
saterisi and personal iiformation
concerning Individwsls associated with
the spplications disclosure of which
would consiHute a clearly unwa '/uwd
invasion©! personal privacy
Mrs. Winifred Lumsden e
Committee ManegemeniOfTicer
Nationa! Cancer Insiitute, Dullding 31
Room 10A08. Najiona! Institutes of
Heslth, BcMMaryhnd 20205 (301/
496-5708) will provide summaeries of the
meeting end rosters of commitiee,
menibers, upon reques! y
Dr. Robert L. Manning, Executive
Secretary, Cancer Centef Suppor!
Review Committee National Cancer
Institute. Westwood Building, Room 803
National Institutes of Health Bethesdn
Maryland 20205 (301/496-7721) will
furnieh substantive progrem -
jrformation . a
Dated: June 17,1962
Betty |. Beveridgs.
Committee Manogement Officer. Nationol
Institutes of M¥alth
(Catalogof Federal Domestic Assisigrte
Number 12397, project gran's in cahce:
center support. Nations! Instipsfes of Health)
(N1H programs are no! covered by OMB
Circular A-85 becaugethey fit the descriptior
of “programs no! ednsidered appropnate ir
section B8(b) (4}and (8) of the Circular)
mm'wnuOM.u-m:
PLLING CUOE 4140018

itute,
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Wallece Lsboretories——Cont

Possibie mde effects include skin resbes swelling of the sal)
wary glande and “odism” (oetallic taste, burning moutt
Mmmxmw.bcmmmpmdnmcum
and sometimes slomach upeet and diarrhes

A few people have an allergic reaclon with more seroud
symploms Thase could be fever and jownt pauns. or ewelling
of parts of the {moe and body and st tunes severe ahortnem of
brestl requiring immediate medical atteptior

Taking iodide may rarely cause o.eractivity of the thyrod
gland, underactivity of the thyroid gland, or enlargement of
the thyroud gland (goiter

WHAT T0 DO IF BIDE EFFECTS OCCUR

If the mde effects are severe of if you have an allergic res
won. wop taking Polasm um jodide Then, i possible, call &
doctor or public health suthority for \nstructions

HOW SUPPLIED

THYRO BLOCK® Tablets Potassium lodide Tablets USH
are white round tablets. one ®de scored. olher Bde debomsed
472 WALLACE, each containing 150 mg potassium iodide
Availeble in bottes of 14 tablets NDC 00370473 %
WALLACE LABORA TORIES

Dhnmon of

CARTER WALLACE, IN

Cranbury New Jereey | S

INO47 240

TU“!OIQANIW P DM NR’

1* Meowty Retormuisted) Liquid
TUSSILORGAN'DINC DW.S* NR*

[* Mowrty Putormuteted) Lgud

(U irenes” Sextromethorphan hydrobromide

Protessions’ Labeling Informa ton and Directions for
This product labeled fsf saiw on prescription only
DESCRIPTION
TUSSIORGANIDING DM NE'
Laquid g« clear yeliow LiQuic with & respoerry flavo

.

*Newly Reformuisie

Each £ ml (] lesspoon
enesin, USF g 100 mg
stromethorphar Hydrobrpdade USF 10 mg
(Other ingredients Citnc sad DéC Yellow No Il g ™
Red No 40, flavor (artafical), glycena propylene glycpt, pv
nfwd water, sacchann sodium sodiutn benzoste SOTDIU
Guadenesin (grycery FUBLACOIA L has the chefiucn DAIDE
342 methaxyphenoxy) 1.2 propanediol 1 MOIeCUIL
muls 9 CioH 1Oy ™ith & molecular wyught of 19621 Tt ws
coloriess crystaline substapct with o slghtly bitier
aromatic taste Upe gram dassoites i 20 ml waler ol b
freely soluble in ethanol Cuaieneso w rendily absorped
frowm the G tract and wrapudly metabolaed anc excrtid
the urine Guaifenss(n has & plasms half life of obe bou
The major uripary metabolie = bete-i-metMhxyphenoxy
lactac acnd
CLINICAL PHARMACOLOGY
ORGANIDING DM NR* (“Newily Reformulsted
X the expectorant, goaifenesic and the cough #up
romethorphar bydrobromide Guaifepemin »
t the attion of whuch promotes o1 tRcil]
respirstory reck Py n

oonlaLng

nol Dextromethorphan acts pentrally 1o elevate the thres!
old for coughung. but doss not have sddiclive analgemc o7
sedative actions and does not produce reapiralory despres
gon with ususl @oses

INDICATIONS AND USAGE

Tempetarily releves cough due W munor throal dnd brot
u.l.i rrlalion & ey poowr WL Lhe commor coiC O W
haled irmants Calms Lhe cough contrus cenler and relneves
coughing Helps looser phiegm (macus and thip brobChua
sacretions W nd the bronchiss passagews s of bolhersome
mucus dran bron bial tbs and make coughs more pro
ducuve

OQONTRAINDICATIONS

Hypersens: Uity W0 any of the ingrecients

methorphan<ontaining products » oo
. arone omdase inhut

The use of dextro
traundicated 10 pe
rn MAOL

_Aors (MAOL

;A——
w0 possible affverve effects
thas prodlct should not be
uned 1o, preguant patienta Judgment of the pby
mod the potential penel
MNursing Mothers 1t w 6ot kwOwn whether gualfenssn o
meuwu,umu.mm o use
many drugs are excretsd 1 bumas milk, autoo phiould be
exerised when (ase products are sdminastered W 8 purkng
woman and §-decunor should be made whether W duscor
tnue nurag or o discontunue the dryg taking AnLo accoun!
the uppoOTLADOE of the drug 1o the other
Lobsbratory Tes! Interactions Gulifenesin or 1 metaboliyse
sy cause color wnterfergpoe Wil Lhe VMA (vanillykfiar
deluc acrd) et for catechols It may aiso {alenly gievale Lhe
level of urinary S-HIAA §.hvdroryindoleacetsc acxd) in cer
el serotonin tnetabolile chemuca tewts Decs use of color
iplerference
Dirug | ateractions Semious tomicity may result if dextromett
orphian » coadmunisiered with MODORILDE oxdase nhub
The use of dextromethorphar hydrobromude
may resn 't o addilive (NS depremant effects whet
minwtered with sdtob apthusamines WV;M-LM:) or
other drugs which produce CNS depressior
Informaten for Potent Patieny shouic powarned Dot K
use Lhas product | Lhey are now ‘.AL..'(ntm.cﬂpum mon
amine oxidase wntubitor LAOLD (geriaun arugs for depres
mon, peycluatnc o amouona) conditions. or Parkinson s
disease ) or for 2 weeks aferftopping the MAOI drug If pe
wents Are UnCRriaLr whther & preactiplon drug conlainpar
NMAOL they ahould bt structed W consull & healll profes
moual before taking such & product
ADVERSE REA CTIONS
Gusiferesin » Wel wierstad and hgr's wde margin of
safety Nauses and vomiting are e mde effecs Lhat oocu
anost commonly Other reporigd adverse reactions have i
cluded dizmness headache 4nd rash (inc uding urticara
Rare drowmness or mid gastrol siastuna! disturbances 7€
the only mde effects amociats with dertromethgephan i
clinical use (e Rin Drug lnteractions
OVERDQSAGE
Overdatage with guaifenesio ¥ WO KRy
efietts mnoe 1t DALY 8 10W Subifenesin
fered by stomach Lube W st afimals o doses up W 8
wncty ln severe cases of overdos
3t shoujd be aumec 8! reducing further abecTs}
Loastric emMPAYINg (emekis And /o gastr
wruge @ regothmendec aa 00T & possible afier geation
wirdosgge WU dextromethorphas may procuce Srote
oan, &bd menta confusion Very hugh doses Y prouus
respiralc 7y deprees One case 0f LOKXK paychons hypes
Lvity, marksd visua and suditory halstinations afler u
gmtion of & mngle 300 myg dose o fextromethorphan has
been reporied

DOSAGE AND ADMENISTRATION

Adults and chibdpet 12 years of age and okder 2 asspooniuly
10 ml) evezy Tour bours Dot 1o EXCRNC 12 tesspocnfujs 6
ol o Jahours

Chajaren 6 yeurs Lo under 12 yuurs of age weaspeatful (U md
s¥ery four bours pot & exceed 6 teaspoogfuds (30 mL)u prl
hours

Children 2 to under 6 ysars of
hours DOL W exoend r

coss

age” %, Leaspoonfu 25 ml
'

every four teaspoanfuls (15 mi) i #4
hours

Chuldren 6 mo (o unae' 2 yeans
i sespoouful W %, weaspoon!u
4 hourm or % teaspoonfu) (25 ml
exoned ) 5 taaspoonfuls yF.
dosage shoulc be deterTnin e

BOW SUPPLIE]
Guaifenesir 100 mg and
10 mg per & ml of clear y*
NDC 00874714
4 0 oe (NDC 003747144 TUSE
DNSt NI
Storage—S1
~r &-‘ :’“) N
YTUSSIORGANIDIN®
DIN® DM NR*
with » 4
30 ml

of age A comInor domegr &
6 el w 1.25 ml) ever)
every 6-8 hours, DOt K
24 bours lpdividusiise

evaluation of patiet

dertrometlhorphal hydrobromide
o botties of one pu
37471420 Ar
ORGANIDD
™ & conlr
from
laquud eitt
grmd us Lex
¢ ConlALnE
MNIDIN &

ma

VASCOR®

prand of bepridl hydroc

Tobiwts

Marketod jounty by McNeil
Laborstores See McNeil P

ma Lot

Visol

OTIC SOLUTION

(soetic Bchd O
vibol® MC

solution. USP)

OTIC BOLUTION

(h yd rocoTtieone

and sceUC

DESCRIPTION

VaSol
o (2% ), i
glycol dusoriais
sodiumn acelale
acd w CHLOK
gLructura

form

aoelil OO0

olc solutaon,

s propylene giyool

3% be b

16% ) The
JH. wiib »
b

'

VoSol » svaulabie a8 & ROUSG ¥

pH 8 for use
Vasol. H(

acrd (2%
giyeo dmomals
dium aoetate

formules for acell [ Tl
wilh 8 IDOleCULEr
The structural

an 91 7 aoly
resperties

VaSsol H
st pH § for

upe

;J

e external

hydrocortusone mnd NS
USP) i # solution containing My \
\D 8 propyiene glyeol

3% ben o]
015%  and citricwe
and bydrotoe

hemical'y, hyar
Pregy 4-ene-3,8)
1,17.2) aribydrosyy

" svaliabie - 8 DO

the exiernal e8r G

CLINICAL PRARMAI OLOGY

Aoets

that prom

INDICATION

acid 1 A0
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& AND '.'!\AG'

o treatzoent of M

cana caused bY &
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npyrasone —4arge dosee of sapuris /MFMN Nayses. vomuling consupalion mio

effect of both drugs Renal umyd
< be reduced
W —enhancement of hywmm

wnt that they rase yrinary pH. ant
ally decrease plasst sslcylate con
ly, thewr withdpewal can result in &

~4hus and other drugs that scxdify & |
inne pun alevate plasms salicylape”

mmwmmmwwm

yiete plasma levels may be de
J corticomterowds areven. and may
tially when they are discontinued
rorvinin. impairtnent of Fertiirty  Nc
been dopd with ‘Some’ Compound

e Pregnancy Camgory C

ov studies heve not beer con
mpound with Codeine It & slso not
Compound with Coderbe can cause
uslered L0 & pregnan! woman or Car
acity ‘Soma’ Compound with Codeine
§oant woman only U clearly needed
¢ shown salicylsles L0 be leralogeni
slation, and embryocidal v 'se mver
wel conmderably greeler (. W
anans Studies i women who ok
ncy have pol damonstraied ap o
ongenital shoormalities 10 the off

Westion of aspLrip Dear Ler or prior
ng delivery or lead to blesding
ate

woprogd! w excretad 10 humas mulk
ofour times Lhat v malerna plasta
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ous adverse reactions (b purang i
id be made whether w0 disconlinue
dking 0t sccount the umportance of

and effectivenass w chuldren Lelow
no( beer esiablahe
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propriate eympomatic and support
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dwvdual wgredients alone may sl

sl

»Nervous Syetem—Drowsineme w Lhe
ot and slong with other CNE efiecws
Juction Obeerved ks freguent)y are
staxie. Tremnor, agitation, wrritability
waclons FYRCope And nsomnis heve
.

ratic reactions are very mre They
o the petiod of the first 0 fourth dose
go-previous cuntact with Uw drug (ase

vibems multforme, pruritus, sono
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application of these PAGs to alp

emitting radionuclides leads to quite
different derived response leyels from
those based ofi earlier health physics
considerations, because of new dose

conversion factors and the weighting
factefs assigned
(EP-88).

the exposed organs
5.5 Protective Actions

This section provides guidance for
implementing the principal protective
actions (evacuation and sheltering) for
protection against the various exposure
pathways resulting from an airborne
plume. Sheltering means the use of
the closest available structure which
will provide protection from exposure
to an airborne plume, and evacuation
means the movement of individuals
away from the path of the plume.

Evacuation and sheltering
provide different levels of dose
reduction for the principal exposure
pathways (inhalation of radioactive
material, and direct gamma exposure
from the plume or from material
deposited on surfaces). The
effectiveness of evacuation will depend

on many factors, such as how rapidly it
can be implemented and the nature of
the accident. For accidents where the
principal source of dose is inhalation,
evacuation could increase exposure if it
is implemented during the passage ofa
short-term plume, since moving
vehicles provide little protection
against exposure (DO-90). However,
studies (NR-89a) continue to show that,
for virtually all severe reactor acadent
scenarios, evacuation during plume
passage does not increase the risk of
acute health effects above the risk
while sheltering. Sheltering, which in
most cases can be almost immediately
implemented, varies in usefulness
depending upon the type of release, the
shelter available, the duration of the
plume passage, and climatic conditions.

Studies have been conducted to
evaluate shelter (EP-78a) and
evacuation (HA-75) as protective
actions for incidents at nuclear power
facilities. Reference EP-78b suggests
one method for evaluating and
comparing the benefits of these two
actions. This requires collecting
planning information before and data
following an incident, and using
calculations and graphical means to
evaluate whether evacuation,
sheltering, or a combination of
sheltering followed by evacuation
should be recommended at different
locations. Because of the many
interacting variables, the user is forced
to choose between making decisions
during the planning phase, based on
assumed data that may be grossly
inaccurate, or using a time-consuming
more comprehensive process after the




incident when data may be available.
In the former situation, the decision
may not have a sound basis, whereas
in the latter, the decision may come too
late to be useful.

The recommended approach is to
use planning information for making
early decisions. The planned response
should then be modified following the
incident only if timely detailed
information is available to support such
modifications.

The planner should first compile
the necessary information about the
emergency planning zone (EPZ) around
the facility. For the case of power
reactors, some of this information is
described in NUREG-0654 (NR-80). It
should include identifying the
population distribution, the sheltering
effectiveness of residences and other
structures, institutions containing
population groups that require special
consideration, evacuation routes, logical
boundaries for evacuation zones,
transportation systems,
communications systems, and special
problem areas. In addition, the
planner should identify the information
that may be available following an
incident, such as environmental
monitoring data, meteorological
conditions, and plant conditions. The
planner should identify key data or
information that would justify specific
protective actions. The evaluation and
planning should also include the
selection of institutions where persons
should be provided with stable iodine
for thyroid protection in situations

where radioiodine inhalation is
projected.

The following sections discuss key
factors which affect the choice between
evacuation and sheltering.

5.5.1 Evacuation

The primary objective of evacuation
is to avoid exposure to airborne or
deposited radioactive material by
moving individuals away from the path
of the plume. Evacuation, if completed
before plume arrival, can be 100
percent effective in avoiding future
exposure. Even if evacuation coincides
with or follows plume passage, a large
reduction of exposure may be possible.
In any case, the maximum dose
avoided by evacuation will be the dose
not avoidable by sheltering.

Some general conclusions
regarding evacuation (HA-75) which
may be useful for planning purposes
are summarized below:

1. Advanced planning is essential to
identify potential problems that may
occur in an evacuation.

2. Most evacuees use their own
personal transportation.

3. Most evacuees assume the
responsibility of acquiring food and
shelter for themselves.

4. Evacuation costs are highly
location-dependent and usually will not




be a deterrent to carrying out an
evacuation.

5. Neither panic nor hysteria has
been observed when evacuation of large
areas is managed by public officials.

6. Large or small population groups
can be evacuated effectively with
minimal risk of injury or death.

7 'The risk of injury or death to
individual evacuees from transporta-
tion does not change as a function of
the number of persons evacuated, and
can be conservatively estimated using
National Highway Safety Council
statistics for motor vehicle accidents
(subjective information suggests that
the risks will be lower).

Evacuation of the elderly, the
handicapped, and inhabitants of
medical and other institutions may
present special problems. When
sheltering can provide adequate
protection, this will often be the
protective action of choice. However, if
the general public is evacuated and
those in institutions are sheltered,
there is a risk that attendants at these
institutions may leave and make later
evacuation of institutionalized persons
difficult because of a lack of
attendants. Conversely, if evacuation
of institutions is attempted during
evacuation of the public, traffic
conditions may cause unacceptable
delays. If evacuation of institutions is
attempted before evacuating the public,
increased risk to the public from a
delayed evacuation could occur, unless
the incident is very slow in developing
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to the point of an atmospheric release.
Because of the above difficulties,
medical and other institutions located
within the EPZ should be evaluated to
determine whether there are any
logical categories of persons that
should be evacuated after the public
(or, when time permite, before).

5.5.2 Sheltering

Sheltering refers here to the use of
readily available nearby structures for
protection against exposure to an
airborne plume.

Sheltering may be an appropriate
protective action because:

1. It positions the public to receive
additional instructions when the
possibility of high enough doses to
justify evacuation exists, but is small.

2. It may provide protection equal to
or greater than evacuation.

3. It is less expensive and disruptive
than evacuation.

4 Since it may be implemented
rapidly, sheltering may be the
protective action of choice if rapid
evacuation is impeded by, a) severe
environmental conditions--e.g. severe
weather or floods; b) health
constraints--e.g. patients and workers
in hospitals and nursing homes; or c)
long mobilization times--certain
industrial and farm workers, or
prisoners and guards; d) physical




constraints to
inadequate roads.

evacuation--e.g.

5. Sheltering may be more effective
against inhalation of radioactive
particulates than against external
gamma exposure, especially for short-
term plumes.

The use of large struztures, such as
shopping centers, schools, churches,
and commercial buildings, as collectio »
points during evacuation mobilization
will generally provide greater
protection againsi gamma radiation
than use of small structures.

As with evacuation, delay in taking
shelter during plume passage will
reduce the protection from exposure to
radiation. The degree of protection
provided by structures is governed by
attenuation of gamma radiation by
structural components (the mass of
walls, ceilings, etc.) and by
outside/inside air-exchange rates.

If external dose from the plume or
from deposited materials is the
controlling criterion, shelter
construction and shelter size are the
most important consideratiuns;
ventilation control and filtering are less
important. Although sheltering will
reduce the gamma exposure rate from
deposited materials, it is not a suitable
protective action for this pathway for
long duration exposure. The main
factors which reduce whole body
exposure are:

1. Wall materials and thickness and
gize of structure,

2. Number of stories overhead, and

3. Use of a central location within
the structure.

If a major release of radioiodine or
respirable particulate materials occurs,
inhalation dose will be the controlling
pathway. For releases consisting
primarily of noble gases, external
gamma exposure will be most
important. However, when inhalation
is the primary exposure pathway,
consideration should be given to the
following:

1. Ventilation control is essential for
effective sheltering.

2. Dose reduction factors for
sheltering can be improved in several
ways for the inhalation pathway,
including reducing air exchange rates
by sealing cracks and openings with
cloth or weather stripping, tape, etc.
Although the risk to health from the
action could be a constraint
(particularly for infants and the
infirm), using wet towels or
handkerchiefs as a mask to filter the
inhaled air will reduce dose from
inhalation.

3. Following plume passage, people
should open shelters to reduce airborne
activity trapped inside, and they should
leave high exposure areas as soun as
possible after cloud passage to avoid
exposure to deposited radioacuive
material.

4. Consideration should be given to
the prophylactic administration of
potassium iodide (KI) as a




thyroid-blocking agent to workers
performing emergency services and
other groups in accordance with the
PAGs in Table 2-1 and the provisions
in reference FD-82°

5.5.3 General Guidance for Evacuation
and Sheltering

The process of evaluating,
recommending, and implementing
evacuation or shelter for the public is
far from an exact science, particularly
in view of time constraints that preven:
thorough analysis at the time of an
incident. Their effectiveness, however,
can be improved considerably by
planning and testing. Early decisions
should be based on information
collected from the emergency planning
zone during the planning phase and on
information regarding conditions at the
nuclear facility at the time of the
incident. Best estimates of dose
projections should be used for decisions
between evacuation and sheltering.

The following is a summary of
planning guidance for evacuation and
sheltering, based on the information in
Sections 5.5.1 and 5.5.2.

1. For severe incidents, where PAGs
may be significantly exceeded,

'Each State has the responsibility for
formulating guidance to define when (and if)
the public should be given potassium iodide.
Planning for its use is discussed in "Potassium
lodide as a Thyroid-blocking Agent in a
Radiation Emergency: Final Recommendations
on Use" (FD-82).
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evacuation may be the only effective
protective action close to the facility.

2. Evacuation will provide total
protection from any airborne release if
it is completed before arrival of the
plume.

3. Evacuation may increase exposure
if carried out during the plume
passage, for accidents involving
inhalation dose as a major contributor.

4. Evacuation is also appropriate for
protection from groundshine in areas
with high exposure rates from
deposited materials.

5. Sheltering may be appropriate
(when available) for areas not
designated for immediate evacuation
because:

a. It positions the public to receive
additional instructions; and

b. It may provide protection equal to
or greater than evacuation.

6. Sheltering is wusually not
appropriate where high doses are
projected or for exposure lasting longer
than two complete air exchanges of the
shelter.

» Because sheltering may be
implemented in less time than
evacuation, it may be the temporary
protective action of choice if rapid
evacuation is impeded by a) certain
environmental conditions--e.g. severe
weather or floods; b) health
constraints--e.g. patients and workers




in hospitals and nursing homes; or c)
long mobilization times--e.g. certain
industrial and farm workers, or
prisoners and guards; d) physical
constraints to evacuation--e.g.
inadequate roads.

8. If a major release of radioiodine or
particulate materials occurs, inhalation
dose may be the controlling criterion
for protective actions. In this case:

a. Breathing air filtered through
common household items (eg,
folded wet handkerchiefs or towels)
may be of significant help, if
appropriate precautions are taken
to avoid possible suffocation.

b. After confirmation that the
plume has passed, shelters should
be opened to avoid airborne activity
trapped inside, and persons should
leave high exposure areas as scon
as possible after cloud passage to
avoid exposure to deposited
radioactive material.

¢. Consideration should be given to
the prophylactic administration of
potassium iodide (KI) as a
thyroid-blocking agent to emergency
workers, workers in critical
industries, or others in accordance
with the PAGs in Table 2-1 and
reference FD-82.

9. If dose from external gamma
radiation is the controlling criterion,
shelter construction and size are the
most important considerations;
ventilation control and filtering are less
important. The main factors which
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reduce whole body external dose are; a)
wall thickness and size of structure, b)
number of stories overhead, ¢) central
location within the structure, and d)
the height of the cloud with respect to
the building.

alculating Dose
Y

5.6 Procedures for
Conversion Fa

This secion provides  information
e development of the DCFs in
5-1 and 5-2 Three exposure
p/azﬁways are ircluded: wh(;l;ef’body
exposure to gamma radiation from the
plume, inhalation from the plume, and
whole ~body exposyré to gamma
radidtion from sited materials.

though exposdre of the skin from
beta radiation could be sigrificant,
evaluations show that other exposure
pathways will be eontrolling for
eyacuation and sheéltering decisions.
Therefore, DCFs for skin are pot
provided. Individual DCFs for”the
three exposure pathways rovided
in the following sections” They are
eath expressed in terfus of the time-
integrated air cericentration so that

they may be combined to yield a
composite DCF for each radiorfuclide
that reflects all three pathwéys. These

datd may be used to faeilitate revising
the DCFs in Tables5-1 and 5-2 w
more specific or technically improved
assumptions are available, as well as to
evaluate the relative importance of the
individual pathways for specific
radionuclide mixeg.

|
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Peter G. Crane ~ 4809 Drummond Avenue = Chevy Chase, MD 20815 = 301-656-3998 * pgcrane@erols.com

August 24, 1998

Lawrence G. Weinstock

Acting Director, Office of Radiation and Indoor Air
6601J

US. Environmental Protection Agency

401 M Street, S W,

Washington, D.C. 20460

Dear Mr. Weinstock:

As the New York Times reported on August 21, the Commussioners of the Nuclear ‘
Regulatory Commission voted in late June to nitiate a rule change by which states wall be ‘
required to consider the 1. diation antidote potassium iodide (K1) as part of nuclear emergency
planning. This 1s to be coupled with an offer by the Federal Government to make Kl available,
at Federal cost, to any state wishing to establish a stockpi!- ' the drug.

This commendable action by the Commissioners « ines 20 years after the Food and Drug |
Administration declared K1 to be “safe and effective” and approved it for over-the-counter sale,
and 19 years after the President’s Commission on the Accident at Three Mile Isiand
recommended creation of regional stockpiles of the drug.  As the Federal Emergency
Management Agency pointed out to the NRC in an April 9, 1998, letter from Assistant
Administrator Kay C. Goss, the validity of the 1978 FDA finding was reinforced empirically by
the Polish expenience in administering millions of doses of KI during and after the Chernobyl
accident, with minimal side effects. |

The NRC Commussioners took this action — the grant of a rulemaking petition which |
filed in 1995 — despite a recommendation from the NRC technical staff that the petition be !
deried. In support of its recommendation, the NRC staff prepared a “technical assessment,” |
which has been published in draft form as NUREG-1633 with a request for comment
Curiously, the July 20 Federal Register notice announcing the availability of the document made
no mention of the Commissioners’ recent action in support of KI stockpiling.

The NRC staff"s “technical assessment” has many grave flaws, but none so glaring or 50
revealing of the authors’ mindset as the omission of any reference to what sister agencies -
primarily FDA, but also EPA -- have had to say on the potassium iodide 1ssue. Ordinarily, it
might be assumed that the FDA's “safe and effective” finding of 1978 would be the starting
point for any evaluation of KI by another federal agency. But NUREG-1633 is no ordinary
evaluation, and it does not even mention the FDA position. Instead, the authors seem 1o have set
themselves up as a sort of rump FDA, making their own judgments on drug safety, based on
selective and misleading citations to a long outdated edition of the Physician’s Desk Reference
It would all be comical if it the underlying issue — the protection of American children from



cancer — were not so serous.’

EPA, in 1992, published a “Manual of Protective Action Guides and Protective Actions
for Nuclear Incidents,” EPA -400-R-92-001. This includes an extensive, thoughtful analysis of
the pros and cons of different protective actions (evacuation, sheltering, 1odine prophylaxis) and
the circumstances under which each might be appropnate. For several years, in comments |
have filed with the NRC, | have tried to persuade the NRC staff to come to grips with the EPA
analysis. The NRC statf has never acknowledged its existence, and if you look in the hst of
references in NUREG-1633, you will find no mention of it.

I do not believe that the NRC staff should run roughshod over the other agencies that
have addressed the Kl issue. By the same token, | do not believe that these other agencies
should sit passively by as the NRC staff ignores what they have had to say on important health
and safety 1ssues w:thin their sphere of responsibility | therefore urge EPA to review NUREG-
1633 and present its comments to the NRC in the most straightforward terms. (1 am making the
same suggestion to FDA )

The failure to mention the FDA finding and the EPA study seems exphcable enough,
however. NUREG-1633 appears calculated to raise such apprehensions about KI's safety, and
about the rnisk of lawsuits over side effects, that states will reject the offer of free KI. The EPA
study makes clear that the issue is not one of evacuation vs. KI, as the NRC staff would like to
portray 1t, but of whether KI can provide additional protection in those situations in which
evacuation is impracticable or inadvisable, or where there is a risk of exposure to radioiodines
during evacuation.

I have called on the NRC Commussioners to withdraw and disavow NUREG-1633. |
hope they will do so, I do not think 1t serves the NRC’s interest to have its name associated with
so defective a study.

I am enclosing a copy of a talk | recently gave at an international symposium on the
subject of radiation and thyroid cancer, held at Cambridge University in England under the joint
sponsorship of the European Commission, the Department of Energy, and the National Cancer
Institute. The talk 1s a case study of the handling of the K1 issue by the U.S Government over
the past 20 years. It contains background information that may perhaps be helpful In addition, |
am enclosing a copy of commerts | recently filed with the NRC on the subject of NUREG-1633
1 hope that you will review them, and also review NUREG-1633. If you do so, | believe that you
will agree with me that such a document should be withdrawn from public circulation — not

'"The unfitness of the authors to venture into the evaluation of drug safety 1s further
illustrated by their discussion of tincture of iodine. They report that it was used by 6% of
parents in Poland to administer iodine prophylaxis to their children, and they say that a 4-ounce
bottle “contains enough iodine to block 22 thyroids,” from which statements they reader could
well infer that tincture of 1odine is an acceptable substitute for KI. Tincture of 1odine 1s, of
course, a poison, but the reader of NUREG-1633 would have no way of knowing that
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because of its policy viewpoint, but because of the way in which it represents, or fails to
represent, relevant facts.

From September 9-11, 1968, EPA will be holding an “International Radiological Post-
Emergency Response Issues Conference” in Washington. My understanding 1s that one of your
keynote speakers 1s the NRC staff official who as technical director of NUREG-1633 oversaw 1ts
preparation. (However, you are fortunate to have on your program Dr. Janusz Nauman of
Warsaw, the distinguished Polish thyroid specialist who oversaw Poland’s successful use of K1
during the Chernobyi emergency )

I behieve it might be useful for vour audience to be informed briefly and accurately about
the current status of the K1 issue in the U S and about the gravz flaws in NUREG-1633, which
might otherwise appear to the unwary as the U S. Government’s defimtive statement on the Kl
issue. If you can find just 10 or 15 minutes someplace to fit me in to the schedule, 'l adapt my
Cambrnidge remarks and my comments on NUREG-1633 and give a talk that is to the point and
doesn’t run over the time limit. (1 had just ten minutes in Cambridge ) Needless to say, | would
prepare and give this talk on my own time, in my capacity as a private citizen

Please let me know what vou think. With best regards,

Sincerely,

V-

Peter G. Crane

Attachments.
1. Talk at Cambrnidge (July 22, 1998), with cover note to Commissioners (August 5, 1998)
2. Comments on NUREG-1633 (August 20, 1998)

cc: (w/o enclosures)
Chairman Shirley Ann Jackson
Commissioner Nils 1. Diaz
Commussioner Edward McGafTigan
L. Joseph Callan, Executive Director for Operations
Hugh L. Thompson, Deputy Executive Director for Operations
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August 24, 1998

Michael A Friedman, M.D.

Lead Deputy Commussioner

LS. Food and Drug Administration
5600 Fishers Lane

Rockwville, MD 20857

Dear Dr. Friedman:

As the New York Times reported on August 21, the Commissioners of the Nuclear
Regulatory Commission voted in late June to initiate a rule change by which states will be
required to consider the radiation antidote potassium iodide (K1) as part of nuclear emergency
planning This is to be coupled with an offer by the Federal Government to make Kl available,
at Federal cost, to any state wishing to establish a stockpile of the drug. This commendable
action by the Commissioners comes 20 years after the Food and Drug Admimstration declared
K1 to be “safe and effective” and approved it for over-the-counter sale. As the Federal
Emergency Management Agency pointed out to the NRC in an April 9, 1998, letter from
Assistant Administrator Kay C. Goss, the validity of the 1978 FDA finding was reinforced
empirically by the Polish experience in administering milhions of doses of KI during and after
the Chernobyl accident, with minimal side effects.

The NRC Commissioners took this action — the grant of a rulemaking petition which |
filed in 1995 — despite a recommendation from the NRC technical staff that the petition be
denied. In support of its recommendation, the NRC staff prepared a “technical assessment,”
which has been published in draft form as NUREG-1633 with a request for comment.
Curiously, the July 20 Federal Register notice announcing the availabihity of the document made
no mention of the Commissioners’ recent action in support of KI stockpiling.

The NRC staff’s “technical assessment” has many grave flaws, but none so glaring or so
revealing of the authors’ mindset as the omission of any reference to the FDA’s “safe and
effective” finding of 1978, Instead, the authors seem 1o have set themselves up as a sort of rump
FDA, making their own judgments on drug safety, based on selective citations to a long outdated
edition of the Physician’s Desk Reference. The failure to mention the FDA finding seems
explicable enough: the document appears calculated to raise such apprehensions about KI's
safety, and about the risk of lawsuits over side effects, that states will reject the offer of Kl

The unfitness of the authors to venture into the evaluation of drug safety 1s further
illustrated by their discussion of tincture of 1odine. They report that it was used by 6% of
parents in Poland to administer 10dine prophylaxis to their children, and they say that a 4-ounce
bottle “contains enough iodine to block 22 thyroids,” from which statements they reader could
well infer that tincture of iodine is an acceptable substitute for K1 Tincture of 1odine 18, of
course, a poison, but the reader of NUREG-1633 would have no way of knowing that

| have called on the NRC Commissioners to withdraw and disavow NUREG-1633 |
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hope they will do s0; 1 do not think it serves the NRC's interest to have its name associated with
so defective a study, or one that treats a sister agency with such disrespect.

I strongly urge the Food and Drug Administration to examine the document and make 1ts
views known to the NRC. | believe it is incumbent on the FDA to do so, for two reasons:  first,
because the health of American children is involved, and second, because of FDA's own
institutional interest in not allowing its role as the arbiter of drug safety questions for the Federal
Government to be bypassed or ignored.

I am enclosing a copy of a talk | recently gave at an international symposium on the
subject of radiation and thyroid cancer, held at Cambnidge University in England under the joint
sponsorship of the European Commission, the Department of Energy, and the National Cancer
Institute. The talk is a case study of the handling of the Ki issue by the U S. Government over
the past 20 vears. It contains background information that may perhaps be helpful. In addition, |
am enclosing a copy of comments I recently filed with the NRC on the subject of NUREG-1633
| hope that you will review them, and also review NU REG-1633. 1f you do so, | believe that you
will agree with me that suc  document should be withdrawn from public circulation — not
because of its policy viewpoint, but because of the way in which 1t represents, or fails to
represent, relevant facts.

Sincerely,

(il b

Peter G Crane

Attachments:
|. Talk at Cambridge (July 22, 1998), with cover note to Commissioners (August 5, 1998)
2. Comments on NUREG-1633 (August 20, 1998)

cc. (w/o enclosures)
Chairman Shirley Ann Jackson
Commissioner Nils J. Diaz
Commissioner Edward McGaftigan
L. Joseph Callan, Executive Director for Operations
Hugh L. Thompson, Deputy Executive Director for Operations



