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MEMORANDUM FOR: Commissioner Richard T. Kennedy
Commissioner John Ahearne
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Tl g NS

THRU: ~Executive Director for Operations
N\

FROM: '\ Harold R. Denton, Director

Office of Nuclear Reactor Regulation
SUBJECT: USE CF THYROID BLOCKING AGENTS IN AN EMERGENCY g

RESPONSE PROGRAM

<

In your memoranda (dated June 22, 1979 and June 4, 1979) you ' "
requested & review of a Dr. Von Hippel letter to Science as vell .
es answers te specific questions regerding the use of thyroid s
locking agents. e have reviewsd the various material enclosed g
in your memoranda and are herein providing a few ¢rneral co-ments g

es w21l as meore detailed responses to the specific questions.

Thyroid blocking agsnts are one pcssible means for reducing thyroid ©
exposure during & nucleer eccident. Other means for reducing
exposure include shelter, respiratory protection, and evacuetion.
For the general public, we believe that thyroid blocking agents
would generelly be less effective in an emergency than the other
protective actions mentionad above. This statement is based on

the follcwing comsiderations: (1) thyroid blocking agents protect
only the thyroid; and (2) potessium jodide, the drug most
frequantly proposed as & blocking agent, must be taken shortly
before or within two hours following intake (e.g., via respiretion
or ingesticn). Under many accident scenarios, shelter, respira-
tory protection, or evacuation would appear to be easier to implemer
end potentially more effective than the use of potassium fodide.
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Vhere {nstitutional controls could be contindously maintained for

long periods of tire, provisions for immediate distribution of potossium
ic;wdn could be desirable. Hospitals, jails, control rocis, fire
stations ond police dopartirents are examples of such places. Tha staff
is presently loeking into the ;3;51b111u/ of requiring that reactor
licensons gurc.ow‘o cuentitios of potassium fodide for situvaticns in
uuxch roople \ou1d P unevoidebly exposed to doses to the thyroid in
excess of 10 xc*, and institutio ra1 contro] could be raintained for

long r‘:* cds of tire.

taff has been predisposed to require s»orrpilfng of K1. On
pege 1.1071-2 of /nﬂﬂx A to Fegulatory Cuide 1.101 = Erercency Plenn nq
for t'r’:sr Poier Plants, a copy of hich is attached, you will fingd
the stetcients: "Feasurgs that should be considered for narsens
within the exclusion area T"C]Lxu....3 Use of radioprotective drucs,
¢.0. individual thyroid protection". The footnote stetes: "Ths .S,
Food and frt] farinistration is preseatly developing guidance for the
use of redicprotective dirucs”, You that FDA has qrn"hn the 12C staff
Will be iseting sith FDA in the rear future to expedite consideratien
of the ratter.
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Cetailed raspenses to the specific quostions are conteinod in the

enclosure.

-~

Harold P, Denton, Director
Office of tiuclear Peactor Pegulaticn

Enclesure:
respoase te Conoissionar Mhearne's Nuestions
Concerning THyroid Mecking Agents

cc: Chairman l'an!re
Cemmissicner Cilinsky
Corunissiongr Cradford

SECY o | - 90009263

C



ﬁ!‘
s

Question 1 z e os

IS Qrﬂse

l‘eCc‘ - e
i

1" e r, n

Sone sida
pw u'fCT

cursr-ﬁ o

b
-
A
LS
&
-

A
-
-
o,',
w s
o

o
five shis
Y (SRR

SPONSE 10 COMMISSIONER PMEARNE'S QUESTICNS P;’,’w
CONCERNING THYROID BLOCKING AGENTS

other information on the side effects of Lhyroid
with potassium iodide?

na2) Council on Padiation Protection and lMeasurenent's
crt Ho. 55, "Protection of the Thyroid Gland in
of Releases of Radiojodine”, is t“e most authorita-
rt on this subject. Ve are not aware of any more
rublications that would change Lke major reconmenda®ions
0. 59,

n the clinical use of

ects have rengad from

tions, including death, NCRP
alverse effect would be between

1ical dose (300 mg). PRisks for individuals

ker dru;s at the same time would be higher. The dose

to block the thyroid (130 mg for an adult) is the same

s the clinical dose.*

the ri s‘ of an
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tions of KI is that it is only effective if

i bout two hours after intake (see Enclosure 1).
d te necessary to eithar distribute the

to wdminister the drug prior to the release
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rercrted cdeath was associated with 2 dese of 15 mg of Kl.
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death out of 168 reactic ns) the risk of one
es would be about 1 ocut of 30.

Risks from the drug should be balanced by a re d
tion dose to the thyroid. The KCRP has given s
this area:

"If the estimate of thyroid total absorbed dose is less

than 10 read, it mey be preferable to consider instructing

people to rer:in indeors and to ewait further instructicns,

bafore daciding to administer blzcking egents. If the CStT-
rmates of the total thyroid absorbed dose exceed 10 red,

blocking agants should be considared.” ‘

The "Final Genaric Environmental Statcment on the Use of Recycle
Plutonium in Mixed Cxide Fuel in Light Water Cooled Reactors"
(ﬁU:E"-OCDZ) c*1tc.ns estimates of mortality and cancer induction
from th,rcrd irradiation. The risk of premature death dus to

thyiroid cange s estirated to be ¢bout 1.3 promature deaths per
million tv“ roid-rem frem internally deposited radioactive iodine.
The risk of thyroid cancer and benign nodules formation is about
25 tires g:btt i than the risk of death. For a dose of 10 rem
to the thyroid {(NC3P's gu1uﬂ11ne dosn) the risk of adversn
recctions frem the drug (5 X 10°% for iO doses) would be about tuo
order: of magni. d2 below the risk of thyroid cancers a"" t“P’gﬁ
neduies formation feem frradiation of the thyroid (3.3 X 10-%).
For a dose of 10 ram to the th)ro1d the risk of death from the
drug (3 X 10-8 for 10 doses) would be about three orders of
magnitude pelow the risk of death from the thyroid cancers
(1.3 X 1077). Besed on these considerations alone, the drug could
e given at an ecven lower dose than recommended in NCRP No. 55.

dition to the side effects fron the drug, there is also the
bility of injuries resulting from a imass panic to gzt the ¢
{CRP cautions that:

IIJ

"The short~ and long-term consequences of inhalation of redicaciive
icdine are far less than the possible in1ury that might resuit

from individual or mass panic erising from efforts to cbtaﬂn the
blocking agnnt, ard this rod cum of cemmon sense should be
remenbered by each person.”

e of 10 ren to the thyrcid has
a\e into account the possibility of
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Quostion 2

Should such blocking be edvised as a part of ‘emergency response?

!"';.-
L

Re Response

Thjroid blocking agents, such as potassium fodide (KI), are of some
se in an emz2rgancy response prcgram. Howaver, other elements of

an gmergency response program would probebly be more effective

in protecting tha ge reral pub11c in nost accidents. These elements

include shelter, respiratory protection and evecuation. .

For lcu doses of re u\ﬁ*]Oﬂ (less than 1 rem to the trw.oid) the
pre erred response *ou?d be shelter and respiratory protection.
Whereas KI would rretect only the thyroid, shelter and respiratory
protection LO“Td prot Cut the total body es well as tha thyroid.
stelter would reduce ilie whole body gamma cloud dose by a fector
ranging from 10% to 80%, depending on the building (see Enclosure 2).
Fer puff releases (less than two hours of EXFOSJFQ), shaiter would

reduce the inhalaticn dose by a factor ranging frcam 15% to 65%,
epanding on the building ventilation rate (see &n c?osure 3).
Respiratory protection can be provided by ccamon ! sehold itens

(s22 Enclcsure 4). Several of these items could I&luue the
inihalation dose ty about 90%. In most cases, a ccudination of shelter
and respirctory nrrotection \odlj offer more prrotection than KI, without
ary of the potential side effects of KI.

For higher doses of radiation (greatezr than 1 vem Lo tha tiJ 0id),

it mzy be batter to evacuate the population than to disiribute the
KI. There has been much experience with mass avecuations. The
Environmental Protection Agency (EPA) has summarized evecuation
xperience over the time rhn1rd 1959 to 1973.* T%is s*v*) has show
that masses of up to 150,000 persons have been cvecuated saf e1j in
dicasters. CDistributicon of KI during an evacue t. 7 ¢ould hamper the
evecuatioie

Thyroid Llecking agents vould be useful for e-ployzes and support
personnel working rear the fac1l1ty. Thyroid p1:_:.ng agents

might be given Lo persons who could not b° evasuatnd ea511y (e.g.,

hospital patiants or coavicts).

Estinates heve boen made of the thyroid dose to .F: raximum off-site
individual essocizted with the Three Mile Island {11'1) accident.**
The thyroid coses from the I accident (less L{;. 10 mrem) ware over
throe orders of wizgnitude below the HCAP guidelinzs of 10 rems

*.it_ 1GL1oN LiSKS = An Evaluation, f”-‘aﬂ/5-1~-"2

*«"Population cos8 and licalth Impec‘ of the Aceident at the Three Mile
Istand Nuclear Station", HUREG-0558, Mey 1979
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Ql::stion'_.?i

-~

Should stockpiles of KI be maintained? e

hs s*auﬂﬂ in our response to quastions one and two, potassium iodide
(K1) may :a.e a limited application in a protective action progran.
Snall q,,&i ties of the drug could be stockpiled for use by employees
and support ;3asor"~] near the eccident, as wall as 1u;t1tut1ona11*ed
parsons w0 could not be easily evacuzted. However, there would be little
use of this drug by ;bﬂ general public. Other protective actions may
offer greater reductions in risk fron ':jiatiun without the side affects
of KI. While the cost for preducing the KI would not b2 excessiv

(Cr. von Hippel quotes a figure of one n111 on dollars), the cost for
mzintzining a large scale distribution system over a ten or t”_rty

year period would be greater. Dua to its shalf life, it would be
necassary toc check the pOthC/ of the KI periodically. There is

Tittle incentive to produce, on 2 1»:33 scale, a drug tihat may not

be vsed by the general public in &n erargency.

-
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Question 4 oy

.

hny ccmments on Professor von Mippel's material?

Response

Cr. von Hippel's paper, "Thyroid Protection for People Pounwind",
0“’xcr pnasizes, in our opinion, the effectivenass of thyroid blocking
gents. As stated in our response to questions cne and tuwo, it is
r:ﬂraant to recognize some of the limitations of thyroid blocking
nts. First, thyroid blocking agents protect only the thyroid.
Gthar protective ections such as shelter end evacuaticn protect nany
crgans in eddition to the thyroid., Secondly, there are logistic
problem s J\Lh storing and d1str1buting potassium iodide. Potassium
jiodide a finite shelf- 11 e. Consequently, it would te n:cessary .
to chcck tI, potency of the teblets periodically. There are inany
problens with d*s_r15ut1ng anything during an emergency. D1S~!1JUL§"

O =%

l..l

potassium iodida during an energency might 1ut:rfe: with scne of the

more cffective prot ocf1v actions such as shelter or e.hcq,lion.

Although NCRP discusses the limitations of thyroid blecking agents,
e 1

Dr. ven Hippal's article does not discuss these Iimitaticrs.

m"':’\‘qi r
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TAILE VI 11=7 ESPFESENTATIVE SHIZLOING FACTORS FROM CAMMA CLOUD BLURCE
Structure or Jozation SR Fapressntative Pange
Outside l.o° -
Vehicles ) ' 1.0 -
2
rood-frame ha sc(b) 0.9 -
{na Lascment)
Baseront of »ood louse 0.6 0.1 to 0.7(‘:)
0.4 1 0.7
0.1 to 0.5
0.1 to 3(c'd)

/UKJR E/D, . L@\\.“r
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124 RESPIRATO2Y FROTECTIVE DEVICE (ANUAL
TABLE 11,5
RESPLRATCRY PROTECTION r"RO”!D".’D BY COMMON iOuSE?!OL‘D AND PERSONAL ITEMS
AG. \I\.,T AERQOSOLS OF 1 TO Su PARTICLE SIZE
) Number Number Geometric 95% Cunlidence
of Resist= of Mean Lintits for
Thick-~ ance, Obser- Efficiency, Mean, %
ftem nesses ~ mn of H,0 vatiens % Lower Upper
Handherchief, ¥
man's colicn 16 38 32 24,2 2.5 95.5
Toilct paper - 3 13 32 01.4 g89.6 92,8
}’:’....L...t.('C.ls*:{

8 A3

man's cotlon
HandR:erchiel,
man’s colton

Bath towel, .
turkish 2 11

Bath towel, 5

turkish 5 | % 5
Bed sheet, mvslin 3 22
Bath towal,

Shirt, cotlon 1 Lwel) >130% |

Shirt, colton 2 T

woman's cotlon | 4 (=eb) 344
Hangkerchiel,

man's coiton 1 {wet) g2
Dress material, .

colten 1 (el 1303

H.".r"f'-.r;\.i iaf,

n
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Si'3, rayon r 6
Drerss material,
LLion 3 3
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aneherchiel
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after shoul one minute when the aalesial sinrted todry
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