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1 EE2EIEE1EEE

2 (9:07 a.m.)

3 CHAIRHAN SHITH We have some preliminary matters,

4 so we will take a uoment so you can get prepared, along with

5 the preliminary matters.

6 DR. LITTLE: The first preliminary matter has to do

7 with the status of the public information brochure that was

8 previously prepared and sent out, not the one for the

g counties but the general public information brochure.

10 We went back to the transcript and tried to find

11 out what different parties considered the status of tha t

12 brochure to be, and I do not think there is a clear

13 understanding among the parties as to the status.

14 On transcript pages 15,461 and following we got the

15 impression that the Staff and FEMA planned to review that

16 public information pamphlet, and it was in a draft form, and

17 it is going to be updated in December. After the testimony

18 by PEHA we are not sure just what the status of that

3g particular brochure is.

20 MS. STRAUBE: Well, I would have to go with what

| 21 the PEHA witness said. I as sure he has the best knowledge

22 of what our opinion or our status of that, brochure is.

DR. LITTLE: All right. That indicates then that23

24 the Staff and FEHA need to tell us what disposition they are

25 going to make of it. That does not have to be answered

ALDER $oN REPORTING CoWPANY. INC.
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1 right now. I mean, you can discuss it among yourselves.

2 But we would like a report back.

3 CHAIREAN SMITHS Another preliminary matter that we
,

4 vanted to discuss was assistance or guidance to Intervenors

5 on the form of proposed findings. Es. Bradford had

6 indicated she felt that the sample proposed findings
'

7 provided by Es. Weiss was not very helpful.

8 I see what Ms. Weiss did is gave you some proposed

I
'

' 9 findings from the Seabrook case, and the central point that

10 should be observed about those proposed findings is that

11 there was frequent references to the evidence, the

12 evidentiary record; tha t is, a sta tement was made followed

13 by a transcript reference. A statement was made followed by

14 exhibit number, and that is the nost important lesson to be

15 learned from those proposed findings.

16 We are also going to distribute two initial

17 decisions, unless there are objections, which demonstrate in

18 our view the required intensity of references to the

|
19 evidentiary record. One of them is a supplemental initial

i 20 decision in the Shearon-Harris case in which I served as
!

21 Chairman. That is at 10 NRC 37. That one is being

1

c y, distributed to show what I believe to be the necessary
|

detail of reference to the evidentiary record. And you will
| 23

observe there that frequently it is sentence by sentence.24

Sometimes an entire short paragraph will have a single
25

|
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1 reference, but it is usually sentence by sentence, and the

2 idea is that if you make a proposed finding and there is ao

3 place that we can make that proposed finding, then if it is

4 not easily found, we just will not search for it.

5 But if you make the transcript reference, we go to

6 the transcript, and it is there, well, then, we vill be

7 inclined to adopt it.

8 The other one is Harble Hill limited work

g authorization decision at 6 NRC 294, and that also

10 demonstrates the required degree of references to the

11 transcript, and that was a very intensely contested issue,

12 an we think that might give guidance.
,

13 Of course, your basic problem is you are not going

14 to find any that parallel the very issues in this case, but

15 the ' n-Harris case discusses hardware items, technical

16 issues, and Harble Hill discusses environmental issues and

17 should give you a fairly good balance.

18 The reason we are mentioning it now is if anybody

19 has any objections that we use these as specimens for the

20 purpose stated they should make them, because we intend to

distribute them to the Intervenors who wish them next week.21

Also, we would like to have some time at the close22

of the record from licensee and the Staff as a part of your
23

24 project to come up with uniform proposed findings on

procedural matters, a list of written direct testimony25

s

1
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1 together with a shortened versicn of the testimony, so that

2 ve would have guidance to the Intervenors, to all the

3 parties for a uniform way of referring to direct testimony.

4 For example, a short title. For example, some of

5 the direct testimony has an extremely long title. We would

6 like to have a list of all of the direct written testimony

7 with an appropriate short title with the transcript page as

8 it is traditionally used as a uniform method of citation

9 that the parties can develop, secretaries can use, and we

10 can adopt as a standard in this case. We vill make that

11 also a part of our initial decision or as an appendix to our

12 initial decision, such in the same way that exhibit lists

13 are attached to an initial decision; but this time, however,

14 it will be in the form of -- I mean, i; vill relate to

15 vritten testimony.

Also, the traditional exhibit list might also do16

17 the same thing; that is, the full name of the exhibit in the

traditional fashion p2ns a short title for working18

19 purposes. I thin % that that will be of great benefit to
.

20 inexperienced Intervenors, and I knov it will be of benefit
to the Board if there is uniformity in the method of citing

21

to written testimony and to exibits.22

Do you have any objections to that, gentlemen, that
23

24 approach? Do you think it would be helpful?

ER. ZAHLER: Yes, sir.
25

s
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1
Er. Chairman, just let me ask you one question on

2 the shortened title. You do not want something that is just

3 an indication of the testimony. You want included in some

4 characterization like a witness' name or the subject

5 matter. You don't want like Licensee's Testimony 1,

e Licensee 's Testimony 2. You want like Emergency Feedwater.

7 CHAIRMAN SMITH: The full title of the written

8 testimony as it appeared on the title page and a -- followed

g by perhaps across the page a practical working title for it

10 which will suggest but not repeat the f ull title, like the

last names of the witnesses on emergency feedwater. You may
11

12 have to distinguish between two different dates or

13 something, but this is something that takes a 1Cag time for|

14 the Board to work out on its own. Barely do we get any two
*

i
15 alike in proposed findings, and I think that if we could

16 have a practical agreed upon reference, that would save

17 everybody a lot of time.

18 I really appreciate the spirit of help that the

19 parties are demonstrating on this, that it does relieve us
of a lot of time-consuming work, and I am sure it will20

21 relieve all of the parties of time-consuming work if that is

standardized.22

MR. TOURTELLOTTE: Mr. Chairman, do you also want
23

us to characterize the testimony of the Intervenors in the
24

25 same way or is it that you just want us to come up with a

ALDERSoN REPORTING COMPANY. INC.

400 VIRGINIA AVE S.W., WASNING7oN. D.C. 20024 (20'.') 564 2346
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1 citation method?

2 CHAIRMAN SMITH: I would -- well, that carries it

3 one step further. I would appreciate it if as a part of

4 working on your procedursl findings that you do it for all

5 of the testimony and all of the exhibits. That is for the
.

6 purpose of uniformity and efficiency.
:

7 As far as a method of citation, well, we will use

8 f ollowing TB so-and-so or post-TR. That would be helpf ul

g also if you could agree upon it. As far as the Board is

10 concerned, we are rather open. We do not have any biases in

11 one form or another, but we do have a preference for some

12 type of uniforsity. I think it would be better if it case

13 from the Staff and Licensee.

14 ER. TOURTELLOTTE: My understanding then is that

15 not only for our own witnesses but, for instance, in UCS'

18 case we would also suggest how Mr. Pollard's testimony

17 should be rited for different issues.
CHAIEEAN SHITH: Yes, yes. Right. We might

18

19 provide for a brief opportunity for Intervenors to look at

this list before it is adopted as the standard to see if20
;

21 they have been prejudiced by the way it has been

22 cha racterized , but I doubt if that would ever be a probles.
(Board conferring.)23

CHAIRMAN SMITH: Oh, yes. There is one area where24

25 ve do have a very s trong preference, and that is in the

i
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1 method of proposed findings, citations should be in the

2 text, in the body and not as footnotes. They should be

3 immediately following the material cited."

4 Any comments on that? I was not a ware -- you came

5 in in the middle of a discussion, Mr. Trowbridge. It merely
i

6 was a request that Staff and Applicant submit a standardized

7 short title, working title for written testimony and
|

8 exhibits for use by everybody, and a suggested method of

g citations for the proposed findings.

10 ER. TE0WBRIDGE: I did catch on to that, Mr.

11 Chairman.

12 ER. GRAY: Er. Chairman, I had indicated yesterday

13 that I would provide to Ms. Bradford some example proposed

14 findings that I could get my hands on. The ones that I had

15 in mind in fact I believe would pretty much conform these

16 decisions that the Board is handing out, but if -- I do not

17 vant to confuse things, and if Es. Bradford is going to be

18 receiving these initial decisions, then I guess I would not

19 vant to cloud the --
CHAIREAN SHITH: All right. We will provide, if20

|

21 there are no objections to the initial decisions we have

22 selected, we will provide those to the Intervenors who wish
,

to have them. Then we will schedule before the end of the23
l

24 hearing a session in which Intervenors can ask questions

25 about what is intended in proposed findings, and we will

|

|
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1 spend some time on that. By that time we may have our

2 uniform -- our standardired method of citations, and we can

3 have a short session on that.

4 Anything f urther? Any other preliminary business?

5 (No response.)

6 CHAIRMAN SHITH: Dr. Beyea, may I administer the

; 7 oath, please?
|

8 Whereupon,
t

'

g JAN BEYEA

l
10 was called as a witness by counsel for the Anti-Nuclear

11 Group Representing York and, having been duly sworn by the

12 Chairman, was examined and testified as follows:

13 DIRECT EXAMINATION

i 14 BY HS. GAIL BRADFORD.

| 15 0 Dr. Beyea, would you stata your name and working
l

16 address for the record, please?

;* A My name is Dr. Jan Beyea, and I work for the

18 National Audubon Society at 950 Third Avenue, New York, New

19 York 1002I.

20 0 Do you have before you a document bearing the

21 esption of this proceeding en ti tled , "S tock piling of

22 Potassium Iodide for the General Public as a Condition for
23 Restart of THI Unit No. 1, Direct Testimony of Dr. Jan Beyea j

|

24 on behalf of the Anti-Nuclear Group Representing York
'

,

25 Regarding ANGRY Contention No. III.B(d)?"

*
.

|
|

|

|
ALDERSON REPORTING COMPANY,INC,
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1 A Yes, I do.

2 0 Do you have any corrections or additions to this

3 testimony?

4 A No. This is correct as it stands.

5 0 Do you adopt this testimony as your testimony in

e this proceeding?

7 A Yes, I do.

8 MS. GAIL BRADFORD We wish to move that the Board

g accept this testimony in evidence in this case.

10 CHAIRHAN SHITH Are there any objections?

11 ER. ZAHLER: Mr. Chairman, I do not have any

12 particular objections at this time. I would request-that

13 the Board defer ruling until the close of my cross

examination, because depending on the cross examination, I14

15 may nave some objections to parts of the testimony.

16 (Board conferring.)

17 CHAIRMAN SMITH: The testimony is received. Well,

18 You want us to defer ruling now.

ig ER. ZAHLER: I do not have any objection to it

20 being incorporated into the record as if read. I just would

21 like the Board to defer ruling until the close of the cross

examination, auch as the Board might treat an exhibit that22

23 was subject to cross examination.
The other alternative is if it is received, I may

24

have a action to strike parts of it at a later date at the25

ALDERSON REPORTING COMPANY,INC,
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1 close of my cross examination.

2 (Pause.)
i

3 CHAIRHAN SHITH: I just do not understand the

4 practical aspects of that approach. I just do not know how

5 it would work, but you seem to be confident in it. It will

6 be bound into the transcript for ever and ever, and then if

7 we rule that it is not admissible into evidence, then we

8 have rejected testimony.

9 ER. ZAHLEB That is right, and there was a record

10 here in the nature of an offer of proof. It is in the

11 testimony.
,

CHAIRMAN SHITH: All right. Okay.12 .

13 THE WITNESS: Could I have some explanation of that
.

14 then? Is this my direct testimony or is it not?

15 CHAIRMAN SHITH: Dr. Beyea, there are several ways

i 16 which this could be approached. One is what is commonly

17 referred to as voir dire where questions are asked about

18 various aspects of the testimony and based upon your answers

19 objections would be made, and either the entire testimony

20 would be stricken or portions of it.

21 THE WITNESS: Okay.

then only
22 CHAIRMAN SMITH: But instead of having --

'

|
.

23 that which survives would be bound into the transcript. As

a practical matter, even exhibits and testimony which are24

stricken from evidence have to appear somewhere in the25

i

! ALDERSoN REPORTING CoM*ANY (NC. J
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1 record so that the reviewing authorities can kncw whether it

2 was a correct decision.

3 THE WITNESS: I see.-

4 CHAIBRAN SMITH: So that is why we have sort of an

5 unusual t!.ing here. It is going to be in the transcript one

) 6 var or the other.

7 THE WITNESS: Okay. Thank you.

t

8 (The information referred to follovss)

9

10

'

11

12

i 13

14t

l

15

16

17

|
| 18

19

20

21

22

23

24

25
.
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UNITED STATES OF AMERICA

I NUCLEAR REGULATORY CO.vaiISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

f

------------------------------------------x

In the Matter of :

| METROPOLITAN EDISON COMPANY, et al., :
| Docket No. 50-289

-- --

(Three Mile Island :
Nuclear Station,

,

:

Unit No. 1)

------------------------------------------x

.

" Stockpiling of Potassium Iodide
for the General Public

as a Condition for Restart of TMI Unit #1"
|
I DIRECT TESTIMONY OF

DR. JAN BEYEA ON BEHALF
OF THE ANTI NUCLEAR GROUP REPRESENTING YORK

' REGARDING A.N.G.R.Y. CONTENTION NO. III B (D)

I
|
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A.N.G.R.Y. Contention IIIB(0)

.

!

~

III(B)(D) The Commenwealtn's plan for distritution of a thyroic blecking

agent to persons at risk in the event of a nuclear accident
.,

with of f site reciclegical consecuences (pa. Doct. of Healthj
.

RCRD, Acc. I) is deficient for the following reasens: '

j 1. The clan assumes an advance warning time (1 hour; p. 2)
l

that is in excess of that which NURCC 0654 cencludes mayl

1

ce assilable before an initial release of radicactise

materials to the environment.
.

| 2. The costulated warning time is that wnich is dee ed the

minimum necessary to enable Dept. of health officials

''te reve ahead of evacuees in their cistribution efferts."
|

|
| Hometer the plan is silent with rescect to tre much more

critical time cerice that seule actually elecse tetween

the initial netification of the Ccemen ealtn of an emer-w

gency situation and the availability to the cutlic of the
!

meci*ation. ANGRV sucmits that given t"e legistics of

| tse cistribution ore.ess as set forth in tF= -lam v;cP
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|

o tiro caried ecult! b2 wJll in cxecss of ena bour. The

" ass..otion" stated in Sec. IVA(1), p. 13, or the distri-
j

butien plan is unsupsortaole as a clanhing basis.

3. In tre case of York County, the movement cf large numcers

of peccle to the single designated distribution ceint fori

- .

the ".edication, the County Courthouse, wculd recuire ccm-
,

plate decarture f rom predetermined evgcuation routes,'

particularly for residents of Fairview and nortner New-

berry Townshics. ItsculEalsocausemassivetraffic .
.

congestion in the center of York City. *

4 The plan would be useless in the event of a nuclear

emergency fcr which sheltering was the chosen protective

actien. It is also useless tc those farmers wnc "consicer

evacuation unfeasible and elect to seek or use sneltering
f .

for themselves..." (pa. Dept. of Agriculture Plan, p. 17).

the stated concition to tne advice to "ta<e presciicec

cesage of SSKI" (Ex. 9 to Acc. 1, Sec. 3(c)), namely, 8

its asallacility, wculd of course net be met under tne

clan as cresently cutlined.

For all the foregoing reascns ANCRY submits tnat the only

methcc of districutien capable er insuring the availacility

of a thyrcid biceking agent is its c re-ci stributien to all

pctenticnally affected householcs and business, anc that such

pre-districution snculd be accomplisnec prior to the restart

c f Tff.1-1.

. .

,

(

.
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Qualifications of Dr. Jan Beyea

Dr Beyea is a nuclear physicist who has specialized in the
'

consequences of nuclear accidents. He received his Doctorate from
7

Columbia University. As of May 1, 1980 he became the Senior Energy

Scientist for the National Audubon Society. Prior to that he was

for four years a member of the research staff at the Center for En-

orgy and Environmental Studies at Princeton University.
.

While at Princeton University he prepared a critical analysis

of models of reactor accidents.
The lessons learned from this general study of nuclear accidents

were applied by Beyea over and over again to specific problems at

the request of governmental and nongovernmental bodies around the -

world. These requests came to Princeton because of the difficulty

local governments and organizations faced in obtaining assessments

of the seriousness of nuclear safety issues by independent scientists.

Because most scientists and engineers knowledgeable about the details
.

of nuclear issues work for organizations which are seen as having a

strong bias in favor of nuclear power, the nuclear policy group at
Princeton found itself in great demand. Dr. Beyea prepared major

reports on the safety of specific nuclear facilities for the Presi-
dent's Council on Environmental Quality (TnI), for the Swedish Energy

Energy Commission (Barsebeck), and the state of Lower Saxony in West

Germany (Gorleben), lie examined in less detail, safety aspects of

specific sites for the California Energy and Resources Commission,

the Massachusetts Attorney General's Office, The New York City
.

Council and, most recently, for the Governor of Pennsylvania in con-

nection with the Union of Concerned Scientists krypton venting stud y .



i _4_

| (Dr. Beyea made the dose calculations for the U.C.S. study.)

A computer program useful for reactor emergency planning was

written-for the New Jersey Department of Environmental Protection.

,

In addition, Dr. Beyea provided advice on nuclear f.acility siting
i

policy and emergency planning for the Bureau of Radiation Protection

of the City'of New York, the Office of Congressman 1heodore Weiss, i

the Environmental Law Institute, the Union of Concerned Scientists,
l

f Friends of the Earth, the German Eco-Institute, the Heidelberg Univer-
t

I

city Environmental Group, the Oxford-based Political Ecology Research

Group as well as numerous journalists and writers.

His work has been discussed in Harper's, Science, Spectrum

and New Age magazines, in numerous books dealing with reactor

issues, during his appearance on William Buckley's Firing Line
,

and at a National Academy of Sciences debate on nuclear reactor

safety.

In addition to the reports written about specific nuclear
|

| facilities, which have been widcly circulated, an article of
!

.

Beyea's on resolving conflict at the Indian Point reactor site!

j and an article on emergency planning for reactor accidents have

appeared in The Bulletin of the Atomic Scientists. A Princeton
|

report with Frank von Hippel on the value of improving reactor

containment systems has also been written.

! A complete resume is attached as Appendix II.
,

-

,

!

!

I

l

!
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Summary of Testimony '

The confidence of the public in the institutions responsible for protecting
.

public safety was lost at this site during the TMI-2 accident. Restoration of
<

that confidence is essential if emergency plans now required by the NRC are to

work successfully. This board can help to build confidence in the NRC (and in

state agencies) by requiring as a condition of restart that potassium iodide

| medicine be stockpiled for the general population. Such an action will indicate

I that the NRC is sensitive to the special concerns of residents at this site and

is insisting on backup measures which are not yet required at other sites.

TMI residents are already aware that the medicine could be useful in an

accident. (The Food and Drug Administration flew in large quantities during the

TMI-2 accident.) Failure by this board to require stockpiling of medicine which

was actually brought to the scene of the TMI-2 accident will only serve to increase

cynicism and doubt about the sincerity of the NRC's commitment to the safety of

local residents.
.

Potassium iodide has two important roles to play in a reactor emergency. First,

-

the availability of the medicine in an actual accident would have a calming effect

i
on residents, thereby helping to insure that evacuation would proceed smoothly.!

Second, should timely evacuation fail, or should sheltering be the chosen emergency

response, ingestion of the drug would reduce thyroid doses from radiciodine by a

| factor of 10 to 100.
1

!

Predistribution offers the best chance of making the medicine available in

those situations where it would be most useful.

Recent conjectures that radioiodine releases in reactor accidents will be

kept small by physical mechanisms are overstated--sufficiently so that potassium

iodide distribution remains an important public health strategy.

i
|

l1
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Testimony of Jan Beyea

Q. What is your understanding of the Co==onwealth's position on potassium iodide?

A. At the time when ANGRY Contention III B(D) was submitted, it appeared that the

Commonwealth was planning to stockpile the medicine, although not pre-
/

distribute it, for the general population within the emergency planning

zone. .Now, however, the Commonwealth apparently intends to provide the

medicine only for those residents who cannot easily be evacuated.

Q. You do not find this new policy to be sufficient?

A. No. I believe the Commonwealth must, to protect the public safety, require

the purchase of potassium iodide in quantities sufficient to supply all

residents within the 10 mile zone who might be exposed to radiciodine should

evacuation plans fail during an accident or shoule sheltering be chosen as

the appropriate mitigation strategy.

Q. Ingestion of potassium iodide under such conditions would be helpful?

A. Yes. If taken several hours before breathing radiciodine, doses to the

thyroid would be reduced 10 to 100 times, due to the blocking of radioactive

iodide uptake by the already saturated thyroid. Since thyroid damage could

affect more people in an accident (in the absence of thyroid-blocking) than

any other radiation effect, this strategy could be extremely important as a

mitigation measure.

The Food and Drug Administration has approved the use of potassium iodide by

the general population in a radiation emergency; and the Federal Emergency

Management Agency has urged that the medicine be stockpiled.

Q. Is the actual protection of the thyroid gland the only benefit of potassium

iodide under accident conditions?

A. No. The existence of a potassium iodide program for the general population

would have a calming effect in an emergency situation. Knowledge that

potassium iodide was available as a backup measure could prevent the kind

of panic that could interfere with orderly evacuation.

Certainly, evacuation before the radioactive cloud arrives is the best

__
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defense against a release of radioactivity. The fact that large numbers of

people have been evacuated without panic following accidents involving toxic

chemicals, flammable materials and poisonous gases suggests that evacuation

is a practical way to protect at least some of the population at risk at

most reactor sites. However, no one knows whether or not special fears

about radiation might make this experience with evacuation invalid in the

nuclear case-especially at TMI where the population is extremely sensitive

to the possibility of reactor accidents. Panic over the possibility of a

dreaded " nuclear meltdown" could trigger disorderly evacuation attempts even

far from the reactor, preventing orderly movement of traffic. Therefore,

emergency planning strategies for reactor accidents should be designed

keeping in mind the psychology of evacuation under highly stressful conditions.

The development of public confidence prior _t_o,the accident in the adequacy

of the protective strategies available should help to prevent panic.

Stockpiling of potassium iodide for the entire population within the 10 mile

emergency planning zone will help to assure the residents of TMI that all

reasonable measures are being taken to protect their safety.

TMI residents are already aware that the medicine could be useful in an

accident--why else would the Food and Drug Administration have flown in

large quantities during the TMI-2 accident? Failure by this board to require

stockpiling of medicine which was actually brought to the scene of the TMI-2

accident will only serve to increase cynicism and doubt about the sincerity

of the NRC's commitment to the safety of local residents. It will also

undermine confidence in the ability of those agencies responsible for

emergency planning to cope with accidents. Me=bers of this board and planners

in the Commonwealth may believe that evacuation strategies will work well

enough under the stress of accident conditions that potassium iodide for

the general public will never be needed, but will the public agree?

Q. Presumably, confidence in public authorities is also a pre-condition for a

I
L
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successful sheltering strategy? -

A. Certainly. It seems unlikely that residents would obey instructions to remain

near the reactor if such instructions were issued by agencies who had failed
/

to win the public trust. And public trust will only come when the authorities

responsible for emergency planning demonstrate that public safety--not economics

| or protection of the nuclear industry--has their highest priority.
l
| Q. Then you believe the Commonwealth should do more in the area of emergency

planning than has been suggested by the NRC?

A. Most definitely. I do not believe that the policy of providing potassium

iodide solely for residents who are difficult to evacuate is sufficient at

this site. NRC guidelines should be considered a minimum. TMI is a special

situation, with a special population. Extraordinary attention to safety must

be shown by the utility, the NRC and government agencies before TMI residents

can be expected to respond in an emergency with the same degree of trust as

would residents at other sites.

!
Q. Do you think that restart of TMI No. 1 should be delayed until a general

- potassium iodide program is set up?

A. Yes. I do not see how restart can be justified before every reasonable safety

precaution has been taken.

Q. What is the consensus of expert opinion about the use of potassium iodide?

A. The distribution of potassium iodide in a radiation emergency is widely

supported by radiation specialists. However, there is considerable

disagreement about the wisdom of distributing it to the general population

before an accident rather than stockpiling it.

Q. Are there any accident scenarios for which stockpiling, rather than pre-

distribution, would be sufficient?

A. Yes. For example, in cases where the nature of the initial stages of an

| accident did not appear to the authorities to justify evacuation, there would

:

L
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be time to distribute the medicine at a leisurely pace as a precautionary ,

measure. Then, should the accident take a turn for the worse and a release

occur unexpectedly, the medicine would be immediately available.

However, should an accident develop quickly, only pre-distribution of the

medicine would be satisfactory.

Q. Then you favor pre-distribution of potassium iodide?

A. Yes. In my opinion, pre-distribution of the medicine (fastened perhaps to

all utility meters) is necessary to insure timely availability and to

prevent distribution centers from being overrun by a panicked public.

The medicine is most effective if taken several hours before exposure (to

allow time for the non-radioactive iodine to saturate the thyroid).'

Consequently, the timely availability of the medicine is crucial. And

since the use of potassium iodide within the 10 mile zone should be considered

as a backup strategy for use in case population movement becomes stalled, it

is illogical to assume that post-accident distribution of the medicine can

be accomplished rapidly.

-

Q. Are any other countries planning to pre-distribute the medicine?

A. Yes. Sweden has made such plans, as indicated in Nucleonics Week (8 January
l

1981, Page 10):

" Sweden's Radiation Protection Institute is working out plans

to have potassium iodide tablets issued to all paople living or
working within a 20-km radius of the nation's four nuclear
stations. The institute, drawing up plans at the request of
the government (NW, 19 June '80, 5) estimates that about
720,000 people--almost 10% of the total population of Sweden--
will be issued the tablets.

Under the plan, residents within a 20-km radius will be sent
by mail 10 tablets every other year. Others who could be
affected by a nuclear accident in which there is a radioactivity
release will be able to get tablets at their jobs or at
schools. Tablets will also be available without prescription
at the nation's pharmacies. Full instructions on use of the
tablets (one a day for 10 days in the event of an accident)
will be issued along with the tablets.

i
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The institute estimates that it will cost about $750,000 to

prepare and distribute tablets to residents near nuclear plants
and to have them available at places of employment and schools
and at phar =acies. Since the tablets keep for two years, this
will be a recurring cost every two years. Potassium iodide
tablets contain some 1,000 times the daily adult requirement

of iodide. This means that radioactive iodine is not absorbed
by the thyroid gland because it is already " saturated" from
the tablets. Cancer can be caused by radioactive iodine in
the thyroid. It is expected that the potassium iodide tablets,
which will be made by a state-owned pharmaceutical company,
ACO Laekemedel, will be distributed late this year."

Q. Do you believe that residents of the TMI area are entitled to the

same protection as Swedish citizens?

A. Yes, 1 do.

.
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Q. What are the principal objections to pre-distribution?

A. First, the cost might be higher than with central stockpiles. Since eackaging

costs can dominate the total cost, central stockpiling can be much ch ape

In any case, the cost of predistributing the medicine within the 10-mile

zone would be small compared to the total operating costs of the reactor.

If a 10 day supply of potassium iodide were distributed every two years to

each and every one of the approximately 200,000 people living within 10 miles
~

of the plant, the cost would run $100,000 per year usina the Swedish cost

figures given in the Nucleonics Week story. (If the shelf life of the

medicine should turn out to be longer than two years, the yearly cost would drop

proportionally.) However, it is not really necessary to predistribute a
j

full 10 day supply. As long as one package is predistributed to each family,

coverage would be available for the entire family during the crucial early

stages of an accident when population movement might be stalled. For example,

one 14 tablet supply, with instructions, could be attached to every residential

utility meter. A one-person family would then have a 14 day supply available,

a two-person family would have a 7 day supply available, and so on. Even a

. seven-person family would have a 2 day supply--giving them 2 days after

starting their dosage to get to a distribution center to obtain sufficient

medicine to extend the period during which their thyroids would be blocked

to the full 10 days. Assuming an average fa=11y size of three,'I estimate

a yearly cost of less than S50,000 using this family distribution scheme.5
. ._

In addition to worries about the cost of pre-distribution, there is some

concern that pre-distribution of the medicine vill unduly frighten the

,

population. Although this argument might make sense in connection with other
| reactors, I think that pre-distribution of the radicine at Three Mile Island
;

i vill actually lessen fear and anxiety. I find it unlikely that the inhabitants

of this area, having experienced the events subsequent to IIarch 28, 1979,

could be alarmed any more than they already are about the possibilities of

nuclear accidents.
|
|

,c - _ _ _ . , _ _-
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.

There is also concern in connection with pre-distribution that people may

lose the medicine if it is given to them long before an actual accident.

This is a valid point. I would prefer to see the medicine and instructions

attached to utility meters, rather than having them mailed to individuals.

Nevertheless I expect that even 4 mail distribution would work well at TMI,

since the residents have been so sensitized to nuclear accidents that

most of them would be sure te keep track of the medicine.

Q. Is attaching the medi'.ine to utility meters a new idea?

A. No. It was publicly discussed as early as 1973 in a study performed at

Oak Ridge by the Chesters. They indicated that one way of accomplishing fast

distribution was to,

"use the electric meter on each household as a pre-positioning storage
point. That is, enough potassium iodate in tablet form to supply an
average family could be sealed in a plastic tag and attached to the
electric meter for each family. The tag could be installed and
inspected regularly by the electric cor: any with very little additional
effort or cost. Repeated tampering could be discouraged by sl
increasingthatmonth'sbillwhenthetaghastobereplaced."gghtly

Q. Are you aware of any other concerns about pre-distribution besides the ones
-

you have already mentioned?

A. Other concerns about pre-distribution revolve around the possibility that some

residents would take pre-distributed medicine too soon despite instructions to

the contrary. People who took the medicine at the first sign of trouble at the

reactor could end up exposing themselves to the risk of side effects from

the medicine even though the actual difficulties at the plant were not serious.

However, the side effects from potassium iodide at the dose levels involved

are generally minor and occur with such a low frequency that most likely none

would show up even if 200,000 people took the drug.

Another concern about taking the drug too early is that its effectiveness

might be reduced should the period of its use be extended r.fenificantly
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beyond 10 days. There is some physiological basis for this concern, since

a saturated thyroid will eventually start to give up some of the iodine which

is providing the blocking. However, the decrease in practical effectiveness

does not seem to be large:

First of all, publicizing such a possible reduced effectiveness would help to

keep people frem taking the drug before receiving instructions to do so.

Second, to get a significant reduction in effectiveness, it would be necessary
,

to take potassium iodide, say, a week before the actual release.

Thus, difficulties would only arise in situations where a release was delayed

for many days--a situation which would give those people nervous enough to take

the medicine prematurely plenty of time to evacuate themselves and escape any

exposure to radioiodine.

1 agree that many TMI residents are so distrustful of official pronouncements

that they might begin taking potassium iodide at the first hint of trouble

despite statements by the authorities that there was no immediate cause for

- alarm. But such people wouldn't be the ones to stay around long enough to find

out the authorities had underestimated the situation.

Q. Thus, it is your opinion (and that of the Swedish government) that objections
.

to pre-distribution are without merit.

A. Certainly at this site..

Q. What is your opinion about recent claims by Stratton et al, EPRI and Herbert

Kouts that little radiciodine would actually escape in reactor accidents?

A. First of all, it is i=portant to nete that even if such a conjecture were

proved correct, it would not change the size of the emergency planning zone.

Iodine is only one of many radioactive isotopes contributing to the doses in

those hypothetical class nine accidents studied in the Reactor Safety Study

which motivated the 10 mile zone. (See the NRC staff discussion of this point

at hearings before the commission on iodine releases.8)
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However, a 1000-fold reduction in the maximum plausible radioiodine release

magnitude would probably obviate the need for thyroid-blocking--at least
l

for adults. I find such a large reduction factor highly unlikely.

For instance, scientists at Battelle laboratories, after reviewing an

analysis by the Electric Power Research Institute of one of the major accident

sequances of concern, estimated that only a factor of six reduction would

likely occur. (These Battelle comments are reproduced as Appendix 1.)

It is certainly true that the solubility of cesium-iodide in water will be

helpful for accident situations in which the fission product gases are. scrubbed

by either the primary coolant or the containment sprays. Neither of these

circumstances apply, however, for the scenarios leading to large releases in

the Reactor Safety Studv. Furthermore, it is by no means clear that radiciodine

will in fact be released as cesium iodide under accident conditions. Apparently

the presence of even a s-a ll amount of oxygen is sufficient to convert back

to elemental iodine most of the cesium-iodide which is formed.

Q. It is your opinion, then, that these new conjectures about iodine

chemistry should not affect a decision to stockpile petassium iodide?

A. That is correct. Until evidence is presented which can survive peer

review, it is only prudent to assume that iodine will be one of the major

isotopes released in any accident which will require off-site emergency

measures. The worst that can happen, if such an assumption is wrong,

is that money spent on potassium iodide will be vasted. On the other hand,

if potassium iodine stockpiling is rejected on the basis of conjectures

which later turn out to be vastly overstated, it is the public's health

and safety which may suffer.

Q. Do accident sequences which lead to releases of significant amounts of

radioiodine have " nexus" to the TMI No. 2 accident?
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A. Those hypothetical radiciodine releases for which potassium iodide would be

helpful are directly related to the definition of the Emergency Planning

Zone (EPZ). The EPZ concept was developed by the NRC before the TMI-2

accident. Its purpose was to deal with the residual risk from hypothetical

accidents whose consequences might exceed those of design basis accidents.

Changes which have been made at TMI Unit No. I as a result of the TMI-2

experience may have reduced the risk of a reoccurrence of the March 28, 1979

accident sequence, but these changes have certainly not eliminated (by definition)

the residual risk of such a reoccurrence, nor have they eliminated the residual'

| risk from all other possible accidents.

Therefore, radioiodine releases are relevant to these hearings regardless

of any direct connection to the modifications made at Unit No. I since the

n!I-2 accident.

It should be noted that even a 0.07 percent release of the core inventory

of radiciodine under typical weather conditions would cause a 10 rem adult

thyroid dose to be delivered at 5 miles from the site.9 Since thyroid-blocking
~

vich potassium iodide is justifiable to prevent such a dose, it should be clear

I that potassium iodide would be a useful backup measure to evacuation even for

very small releases.

Q. How do you recommend that the Board proceed in dealing with the potassium

iodide situation?
,

A. I recommend that restart of Unit No. 1 be made conditional upon 1) the purchase

by the Commonwealth or the utility of enough potassium iodide to supply 200,000

persons; 2) agreement by one of the parties to predistribute the medicine'

(either by mail or via utility personnel); and 3) agreement to keep all

supplier fresn through timely replacement.

Q. Thank you for your testimony.

;

, __ ., . . _ _ _ _ _ . . . - . - _ . _ _ _._. _ __.__ ___ _.._ ,_._.._._,. . _ _ _ . _ _ . . _ _
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1. Federal Register, " Potassium Iodide as Thyroid-Blocking Agent in r Radiation
Emergency" (December 15, 1978), pp. 58798-58800; tad Federal Register,
(February 22, 1980), p. 11912.

2. Federal Emergency Management Agency, " Report to the President: State
Radiological Emergency Planning and Preparedness in Support of Commercial
Nuclear Power Plants" (Washington, D. C.: FEMA, June 1980).

3. At the time of the Three Mile Island accident, potassium iodide was not
available for mass distribution in the proper doses. The U. S. Food
and Drug Administration therefore ordered large-scale production on an
emergency basis and within a few days had flown enough into the area in
liquid form for more than a half-a-million people. But this would have
been too late if the containment building at Three Mile Island had failed
early in the course of the accident. In addition, packaging problems
would have made mass distribution difficult: the two-and-a-half-inch
droppers didn't fit the two-inch-tall bottles, and the dropper outlet
produced too small a dosage.

4. Luther Carter, " Nationwide Protection of Iodine-131 Urged," 206, Science,
201-206.

5. The assumption of an average family size of three reduces that portion of
the total cost allocated to packages of small size. Assuming that these
small packages account for 80 percent of the total cost, the $100,000 per
year figure drops to $20,000 + (S80,000/3) = S47,000 per year.

6. R. O. Chester and C. V. Chester, " Emergency Planning for Accidental Radioactivity
Releases from a Licensed Nuclear Facility," (Oak Ridge National Laboratory,
ORNL-4903, p. 172, 1973).

7. The risk of side effects has been calculated to lie between one in one million
to one in 10 million. f " Protection of the Thyroid Gland in the Event of
Releases of Radioiodine," National Council on Radiation Protection and
Measurements, Washington, D. C., Report No. 55, August 1977, p. 24._/

8. Meeting on Iodine Release from Accidents and Estimates of Consequences of
Nuclear Accidents, November 18, 1980, Nuclear Regulatory Commission, transcript
pages 132-152. In particular, Mr. Bernero, head of the probabilistic risk

. analysis branch, stated as follows:

"I would like to point out that there is one report that
has covered this subject: NUREG 396. This is the Joint NRC
Task Force Report. Even if early task forces were suppressed,
if you go into the calcualtion and eliminate enough iodine to
reduce the early fatalities, substantially there would still
be something like a 10-m11e range for evacuacion associated with
these other nuclides.

The aerosol term, if one developed a rationale to cubstantially
reduce aerosol transport in the atmosphere, then you might work
on that range. But the iodine alone is not setting that range."
(Transcript p. 140.)

10,000 rem under typical weather conditions. iS*di iodi"*
thyroid dose at 5 miles for a worst-case 70 percent9. The adult

Thus, itrelease is about
would take a 1000-fold reduction to bring projected adult thyroid doses down

.__ -
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to the 10 rem threshold dose which is considered the appropriate level for

considering thyroid blocking.

Note that thyroid doses to children would be 2 to 5 times higher.11

10. See Jan Beyea and Frank von Hippel, "Some Long-Term Consequences of
Hypothetical Major Releases of Radioactivity to the Atmosphere from
Three Mile Island," report to the President's Council on Environmental
Quality, December 1980, Table El, and D. C. Aldrich and R. G. Blond,
" Examination of the Use of Potassium Iodide (KI) as an Emergency
Protective Measure for Nuclear Reactor Accidents," NUREG/CR-1433
(Washington, D. C.: NRC, March 1980), Table 3.

11. " Nuclear Reactor Accidents: The Value of Improved Containment," J. Beyea,
F. von Hippel, (Princeton University, Center for Energy and Environmental
Studies, Princeton, New Jersey, PU/ CEES No. 94, 1980) Appendix E.

12. (R. A. Lorenz et al, Fission Product Release from Highly Irradiated LWR

Fuel (NUREC/CR-0722).

In 7 out of 11 experiments conducted, over 80 percent of the
iodine released from the fuel was collected as elemental
iodine not cesium iodide. The experimentalists argued at
great length that this is not inconsistent with the iodine
in the fuel rod gap being in the form of cesium-iodide.
They suggest that either trace impurities of oxygen (2 parts
per million) in the steam-argon mixture used, or reactions
with the hot quartz glass surrcunding the e::perimental
apparatus freed the iodine from the cesium-iodide. This
may be true but one wonders: If it is so difficult to
keep the iodine together with the cesium under experimental
conditions, might not conditions in the reactor accident
similarly lead to a freeing of elemental iodine?

'

(The above analysis of the report has been excerpted from an October 15, 1980
letter by Frank von Hippel to NRC Commissioner Bradford.)
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Mr. Robert Bernero
Probabilistic Analysis Staff
U.S. Nuclear Regulatory Co, mission
Washington, D.C. 20555

|
|

i Dear Mr. Bernero:

At your request, we have reviewed an evaluation that was made by EPRI
I

f
~~

of the potential conservatisms and ranges of uncertainty in the WASH-Our com-
| 1400 analysis of the iodine release for the TMLB'6 sequence. s
'

| ments follow.
-

\ The representation of attenuation factors for the WASH-1400 Scenario and
j Models (Case A) is somewhat over-simplified and does not quite represent

Although only BSt of the iodine inventory waswhat was actually done.
assumed to be released during core melting in the vessel, the other 12%The attenuationwas released during the gap and vapo'rization periods.I

Similarly, the fraction. of the con-factor should therefore be unity. .

tainment inventory released rapidly at the time of rupture was 0.85.
However, more iodine was released from containment during the followingIn
hours as the result of gas production from attack of the concrete.
fact', RCB plateout and RCS rupture rode attenuation factors cannot be
separated. In WASH-1400, 0.7 of the core inventory of iodine was esti-The total attenua-
mated to be eventually released to the environment.In our reanalysis of TMLB'6 using mRCH
tion factor was therefore 1.4.and CORPAL, the total release obtained was 0.31 for a total attenuation

The reduction in .the predicted release of iodine relative to
WASH-1400 is due to the improved treat::ent of containment thermal-of 3.2.|

hydraulics afforded by MARCH, leading to increased plateout in the
'

containment.

Case B, which is intended to be more realistic about attenuation factors,
.
.

raises same interesting questions that will require more effort to resolve
-

Some of the most significantthan is possible in this limited review.
issues relate to the deta 0

of the themal-hydraulic behavior in the pri-
r.ary system during ccre melting, though clearly there are substantial un-l|e
certainties regarding the chemistry and transport behavior of iddine,!

5:r.e of the other'

t.ill provide you with our current views on the:a issues. in the unr
apsects of fission products attenuation have been addressedb and TRAP (ee-2).
tainty analyses that have been perfor: ed for MRCH/CORPAl

.

s2 Yem Of serv'ece1 ~

I
- _ ._. ..-. .
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/
We see no reason to be as optimistic about the core melt.releasaTheSASCHAreleaseexperiments(3(/show

raction
/ as indicated by EPRI in Case B.

release for iodine at the temperatures of interest. Althou,gh the ,

10.:

%,d(9
/V ratios in these experiments are not completely representative of re-

-

actor situations, we see no reason to assume enhanced retention; though
d ,o the chemical form of the iodine could obYiously have an influence on its.

W release. It has been speculated that some peripheral low power bundlesg may not actually melt in an accident of this type because of reduced self
absorption of nuclear radiation and because of high thermal radiation to

Even if these were the case, it would only repre-surrounding structures.
sent a small fraction of the core inventory of iodine. We would estimate
the range of the core melt release attenuation factor as 1-1.2.

We have investigated primary system plateout for the THLB's sequence ip2)na

uncertainty analysis associated with the development of the TRAP code.s
Under the assumption that iodine is released as a vapor, the attenuation
factor is predicted to be in the range of 1-1.02 with a best estimate oflinauskas
postulatedybe iodine is actually released in the CsI, as Ma1, and behaves as a particle, the attenuation factor is pre-1.007. If

These values are obviously well below the EPRI rangedicted to be 1.1.
of 1-100. .

As implied earlier, water ' trapping of the released iodine is the most dif-
ficult mode of attenuation to assess because of many uncertainties regarding
the details of thermal-hydraulic conditions during meltdown as well as un-The first questioncertainties regarding iodine chemistry and transport.
is whether or not there will be water in the pressurizer during the time
of iodine relcase from the fuel. Following dryout of the steam generators,

Heat removalI

the flow through the primary system loops would stagnate.
from the primary system would then be accomplished by steam generated in
the core region passing to the upper plenum, to the pressurizer surge line

-

in one of the hot legs, through the pressurizer and out the relief and/orAs the steam passes throughsafety valves to the pressurizer quench tank.
the water in the pressurizer, both would be saturated. Except for some

amount of carryover, the water in the pressurizer would not be released
out the safety valve or boiled away. Prior to core uncovery, this water
woulc not be able to flow down against the countercurrent flow of steam

At 2 hr following shutdown, the steam flow rate would befrom the core.
approximately 2.3 x 10 .lb/hr and the steam velocity in the surge lineAccording to the correlation by Kutateladze(5) for5

would be 7.8 f t/sec.countercurrent flow in pipes, the critical velocity above which no flood-
ing (countercurrent flow of water) can occur is 1.8 ft/sec under these

Thus, until significant core uncovery occurs, water wouldconditions. LOFT experiments also confirm
be expected to,cgmain in the pressurizer.As core uncovery takes place, however, two important things0/this behavior.\The flow rate of steam decreases and the exit temperature of gaseshappen:
from the core becomes superheated relative to the water in the pressurizer.
With no countercurrent flow of steam, the pressurizer could empty into the
primary system in approximately one minute. Thus, we would expect the water

.

*
~ - - . . . . , _
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/
in the pressurizer to flow back into the reactor vessel as the core wasThis would tend to extend the period of
being uncovered and heated up.It would also, however, lead to reevolution of iodine trapped in

'

the water in the pressurizer earlier in the accident since this water would
,

heatup.f
Consequently, our current feeling is that

*be subseq0ently evaporated. water in the pressurizer does not have a significant potential for reta n-
i'

[ .

ing iodine 'in an accident of this type. .

The other region in which water could trap iodine is the pressurizer quenchDuring the time period prior to core uncovery, the steam leaving thef

pressurizer is saturated at the pressure corresponding to the set point oIn depressurizing down to the containment|
t.a nk.

back pressure, the steam remains saturated and actually gains in water frac-tion (assuming a containment pressure of 2 bars the quality would be approx-
the relief and/or safety valves.

!
!

Thus, the saturated water in the relief tank may not be
heated and boiled away by the hydrogen released from the primary system.imately 0.925).

Af ter core uncovery, the steam released from the primary system would beIf all of
superheated, but the fics rate would be significantly reduced.the decay heat at this time were transferred 'o the quench tan ,of water in the tank.Since

k it would
3

take about 40 minutes to boil away the 900 ft k

only a fraction of the decay heat would be transferred to the quench tan ,it is unlikely that all the water would be boiled off prior to meltthrough
of the pressure vessel.

If the water in the quench tank were subcooled, condensation of the steamSince the water
would be very effective in scrubbing iodine from the flow.
is expected to be saturated, however, the av. cunt of iodine scrubbed dependsbbles.
on the ability of the iodine to diffuse out of the bubble.s before the buAssuming a water-steam partition coefficient

f

of 200, a submergency of 5 feet, and a bubble size of 2 cm, the fraction oescape the surface of the water.'

estimated

using mass transfer calculations for stagnant spherical bubb e. iodine retained in the water in the pressurizer quench tank can(ban Underl
dine would be

these assumptiens, approximately 50 percent of the released io
Variations in the above assumptions do not appearHowever, not all of the iodine releasedretained in the water.

to markedly af fect the above results.from the fuel would flow out of the pressurizer and through the quench tank.l

Some of the iodine would still be in the primary system at the time of vessefailure and would flow into the reactor cavity following vessel head failure.

Based on the above esti-
without passing through water in the quench tank. i f MARCH results

nates of iodine diffusion out of the bubbles and observat ons obound on
regarding gases retained in the vessel, we would estimate the upperf 10.
the potential for water trapping to be an attenuation factor o

.

'

The amount of plateout in the containmant has been studied in the uncertaintyAt a
analysesoftheRtRCHandCORRALcodes(l>forthisaccidentsequence.
90t probability level, the range of attenuation factors was found to be fromThis range includes uncertainties related to the mal;nitude of leakbut does not
rate following containment failure as well as several other factorsAlthough it is possible that a benign2.3 to 20.
inclure attenuation in the leak path.

.

9
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contairraent failure mode could involve tortuous leak paths through the
concrete which muld result in significant attenuation; such a failure
made would not be consistent with pressure levels that challenge,the .

*

gross structural integrity of the containment, as have been considered
in IMSH-1400 and related studies.

Given the other accident assumptions,
we see little basis for taking credit for significant attenuation in
the leak path. .

Table 1 su:n.arizes our estimates for potential iodine attenuation factors.
As you can see, our total range is much smaller than the EPRI evaluation

-

and our best estimate is actually below the EPRI lower value.

We will not cor:raent in detail on Case C since a wide variety of assumptions
can be made about partial core melt accidents. The consequences will be
obviously influenced by' the degree of core melting and, perhaps make im-

Further, if con-
portantly, by the effectiveness of containment sprays.
tainment integrity is maintained, the consequences to the public health
would be minor regardless of other assumptions.

We believe that the exercise perfor=ed by EPRI has been useful in showing
the magnitude of uncertainty associated with many of the phenomena in theTheTMLS'S accident, one of'the. dominant sequences for the WASH-1400 PWR.
evaluation provides good evidence that more research is required to enable
accurate predictions to be made of the consequences of core meltdown acci-

It cannot be concluded, however, that the consequences of the TMLB'6 .

dents.A.,
accident segeunces are being grossly overestimated under our current.

'

assumptions.
. .

Sincerely,
,

% .auf/J.0u=^9 AC-

Richard 5. Denning
Research Leader
Nuclear and Flow Systems Section

RSD:erc
.

xc: M. Cunningham, HRC

.

O

.

6

- - + - ~, - ._



V '/

/I
.

|
Mr. Robert Ecrnero 5 regust 5, 1930

*
,

.:. -

,
-

.

1
, .

.

.

I
1

TABLE 1. ESTIMATED ATTENUATION FACTORS FOR TML3'6

Low High B.E.

|

Core Melt 1 1.2 1

|
PC5 plateout 1 1.1 1

.

~

Water trapping l 10 2

RCS platecut 2.3 20 3.2'

2.3 260 6.4.

.
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Rteuma for Jan Bayca )
February 1981

EDUCATION:

Ph.D., Columbia University, 1968 (Nuclear Physics)
B. A., Amherst College, 1962

EMPLOYMENT HISTORY:

1980 to date, Senior Energy Scientist, National Audubon Society,
950. Third Avenue, New York, New York 10022.

1976 to 1980, Research Staff, Center for Energy and Envircnmental
Studies, Princeton University.

1970 to 1976, Assistant Professor of Physics, Holy Cross College.
1968 to 1970, Research Associate, Columbia University Physics
Department.

CONSULTING WORK:

Consultant on nuclear energy to the New Jersey Department of
Environmental Protection, the Office of the Attorney General, Common-
wealth of Massachusetts, the state of lower Saxony in West Germany
and the Swedish Energy Commission, and various citizens' groups in
the United States.

,
_

PUBLICATIONS CONCERNING ENERGY CONSERVATION AND ENERGY POLICY:

" Details of the The Audubon Energy Plan," Peterson. Beyea,
Paulson and Cutler, National Audubon Society, March 1981.

" Indoor Air Pollution," Commentary in the Bulletin of the
Atomic Scientists, 37, Page 63, February 1981.

" Locating and Eliminating Obscure but Major Energy Losses in Resi-
,,

dential Housing", Harrje, Dutt and Beyca, ASHRAE Transactions, 85,
Part II (1979). (Winner of ASHRAE outstanding paper award.)

" Attic Heat Loss and Conservation Policy", Dutt, Beyea, Sinden.
ASME Technology and Society Division paper 78-TS-5, Houston, Texas,

1978.

" Comments on the proposed FTC trade regulation rule on labeling
and advertising of thermal insulation", Jan Beyea and Gautam Dutt,
testimony before the Federal Trade Commission, January 1978.

" Critical Significance of Attics and Basements in the Energy
11alance of Twin Rivers Townhouses", Beyea, Dutt , Woteki, Energy and
Buildings, Volume I (1977), Page 261. Also Chapter 3 of Saving Enercy
in the Home, Ballinger, 1978.

"The Two-Resistance Model for Attic Heat Flow: Imolications for
Conservation Policy", Woteki, Dutt, Beyea, Energy--the International
Journal, 3, 657 (1978).

.- -- - . - - - - . _ - . .-. - . - . _
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PUBLICATIONS CONCERNING ENERGY CONSERVATION AND ENERGY POLICY (CONT *D.):

" Energy Conservation in an Old 3-Story Apartment Complex," Beyea,
Harrje, Sinden, Energy Use Management, Fazzolare and Smith, Pergamon
1977, Volume 1, Page 373.

" Load Shifting Techniques Using Home Appliances," Jan Beyea,
Robert Weatherwax, Energy Use Management, Fazzolare and Smith, Pergamon
1978, Volume III/IV, Page 121.

i
!

PUBLICATIONS CONCERNING NUCLEAR POWER SAFETY

Articles:

" Emergency Planning for Reactor Accidents," Bulletin of the
Atomic Scientists, 36, Page 40, December 1980. (An earlier version
of this article appeared in German as Chapter 3 in Im Ernstfall hil flos? ,
E. R. Koch, Fritz Vahrenholt, editors, Kiepenheuer & Witsch, Cologne,
1980.)

'

" Dispute at Indian Point," Bulletin of the Atomic Scientists,
36, Page 63, May 1980.

Published Debates:

The Crisis of Nuclear Energy, Subject No. 367 on William Buckley's
Firing Line, P.B.S. Television. Transcript printed by Southern
Educational Communications Association, 928 Woodrow Street, P. O.
Box 5966, Columbia, South Carolina, 1979.

Nuclear Reactors: Ilow Safe Are They? , panel discussion sponsored
by the Academy Forum of The National Academy of Sciences, 2101 Con-
stitution Avenue, Washington, D. C. 20418, May 5, 1980, to be published.

Reoorts:

"Some Long-Term Consequences of Hypothetical Major Releases of
Radioactivity to the Atmosphere from Three Mile Island," Report to the
President's Council on Environmental Quality, December.1980.
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PUBLICATIONS CONCERNING NUCLEAR POWER SAFETY (CONT'D.)

" Decontamination of Krypton 85 from Three Mile Island Nuclear
Plant", (with Kendall, et.al.), Report of the Union of Concerned
Scientists to the Governor of Pennsylvania, May 15, 1980.

"Some Comments on Consequences of Hypothetical Reactor Accidents
at the Philippines Nuclear Power Plant" (with Gordon Thompson),
National Audubon Society, Environmental Policy Department Report No. 3,
April, 1980.

" Nuclear Reactor Accidents: The Value of Improved Containment",
(with Frank von Hippel), Center for Energy and Environmental Studies
Report PU/ CEES 94, Princeton University, January 1980.

"The Effects of Releases to the Atmosphere of Radioactivity from
Hypothetical Large-Scale Accidents at the Proposed Gorleben Waste
Treatment Facility", report to the Government of lower Saxony, Federal
Republic of Germany, as part of the "Gorleben International Review",
February, 1979.

" Reactor Safety Research at the Large Consequence End of the Risk
Spectrum". presented to the Experts' Meeting on Reactor Safety Research
in the Federal Republic of Germany, Bonn, September 1, 1978.

A Study of Some of the Consecuences of Hyocthetical Reactor Acci-
dents at Barseback, report to the Swedish Energy Commission, Stockholm,
DS I 1978:5, January,1978.;

Testimonv
'

" Advice and Recommendations Concerning Changes in Reactor Design
and Safety Analysis which Should Be Required in Light of the Accident;

i at Three Mile Island," Statement to the Nuclear Regulatory Commission
concerning the proposed rulemaking hearing on degraded cores, Dec. 29,
1980.

" Testimony on Behalf of the Anti-Nuclear Group Representing York
Fegarding A.N.G.R.Y. Contention No. V(d)," submitted Sept. 30, 1980.

I (This testimony concerned filtered venting retrofits at TMI Unit No. 1
as a condition of restart.)

__.

" Alternatives to the Indian Point Nuclear Reactors", Statement
before the Environmental Protection Committee of the New York City
Council, December 14, 1979. Also before the Committee, "The Impact
on New York City of Reactor Accidents at Indian Point", June 11, 1979.
Also " Consequences of a Catastrophic Reactor Accident", statement to
the New York City Board of Health, August 12, 1976 (with Frank
von Hippel).

|
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PUBLICATIONS CONCERNING NUCLEAR POWER SAFETY (CONT'D)

" Emergency Planning for a Catastrophic Reactor Accident",
Testimony before the California Energy Resources and Development
Commission, Emergency Response and Evacuation Plans Hearings,
November 4, 1978, Page 171.

"Short-term Effects of Catastrophic Accidents on Communities
Surrounding the Sundesert Nuclear Installation", testimony before the
California Energy Resources and Development Commission, December 3, 1976.

Written" Consequences of Catastrophic Accidents at Jamesport".
testimony before the New York State Board on Electric Generation Siting
and the Environment in the matter of Long Island Lighting Company

| (Jamesport Nuclear Power Station, Units 1 and 2), May, 1977.
I

,fliscellaneous :

" Comments on WASH-1400", Statement to the Subcommittee on Energy
and the Environment, Oversight Hearings on Reactor Safety, June 11, 1976,
Serial No. 94-61, Page 210.

" Upper Limit Calculations of Deaths from Nuclear Reactors",
Bull. Am. Phys. Soc. 21, III (1976).

.
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1 CHAIRMAN SEITH: Do you have supplemental --

2 MS. GAIL BRADFORD: Do I need to ask to have it

3 bound into the transcript?

4 CHAIRHAN SEITH: It is bound into the transcript.

S We will defer the ruling. However, the burden of

6 remembering to have it received into evidence is not Ms.

7 Bradford's. The burden is yours.

8 MR. ZAHLER: I will certainly not leave it

9 hanging. We will dispose of it one way or the other at the

10 close of my examination.

11 BI ES. GAIL BRADFORD (Resuming)
'

12 0 Dr. Berea, in light of any new information you

13 received since you submitted this testimony, do you have any

14 additional statements to make?

15 A Ies, I do. I would like to call the Board's

16 attention to a document which has been released in draft
17 form by the Nuclear Regulatory Commission which directly

18 bears on my testimony and would have been referenced as part

19 of it; and that document is NUREG-0772 with the title
" Technical Bases For Estimating Fission Product Behavior20

21 During Light-Water Reactor Accidents."

22 In my testimony --

CHAIREAN SMITH: Do you have a date for that?
23

THE WITNESSs March 6, 1981.
24

DR. JORDAN: Say the title again.25

1

i

ALDER 8oN REPORTING COMPANY,INC,

400 VIRONA AVE, S.W., WASHINGTON. D.C. 20024 (202) 564 2345

_ . _ , . . _ . . . . , _ _ , _ . , _ , _ , _ _ . . . . _ _ . ~ _ , . . _ _ _ _ _ _ , . . . , , - . . . _ . . - . . . , . , . _ _ _ . . _ , . . . _ . . . . . _ , . . _ _ . _ _ _ . _ - . , , . _ . . _
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1 THE WITNESS: " Technical Bases For Estimating

.

2 Fission Product Behavior During Light-Water Reactor

3 Accidents."

4 In my testimony I enclosed at an appendix, Appendix

5 1, a letter to Mr. Robert Bernero of the Probabilistic

6 Analysis' Staff of the U.S. NBC. That letter gave

7 preliminary analysis of certain accident sequences in terms

8 of the amount of radiciodine that would be contained in the
g containment. That letter looked at only one accident

10 sequence, the so-called TELB prime sequence.

11 This new report looks at a much wider variety of

12 accident sequences and also comes to the same conclusion

13 tha t for the large accidents, those accidents of concern for

14 the residual risk, there would not be the great attentuation

15 in the radiciodine release compared to W ASH-1400. So I

16 would like to call that report to the attention of the Board.

17 CHAIRMAN SMITH Anything further?

18 HS. GAIL BRADFORD: The witness is available for

19 cross examination.
CHAIEMAN SHITH Er. Zahler.20

CROSS EIAMIN ATION21

' BI MR. ZAHLER: ,22

23 0 Good morning, Dr. Berea.

24 A Good morning.

25 0 Ey name is Robert Zahler. I am an attorney

ALDERSoN REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W. WASHINGTON. D.C. 20024 (202) S64 2345
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1 rep resen ting the Betropolitan Edison Company in this

2 proceeding.

3 Do you have any formal training in medicine?

4 A Are you talking about my qualifica tions for this

5 testimony? I have an educational background which is

8 essentially identical to that of Norman Basmussen. I have

7 been trained as a physicist irith experience in nuclear

8 spectroscopy. I have been working for the last four years

e in the ares of reactor accident consequences analysis and

10 emergency planning. I have no direct training in medical

11 subjects.

12 0 Have you taken any' training in medical subjects?

13 A No, I have not.

14 0 Do you have any training in endocrinology?

15 A No, I do not.

16 0 Do you have any training in thyroid pathology?

17 A No, I.do not.

18 0 Do you have any traini[2g in toxicology?

19 A No. I

I

20 0 Do you have any training in pharmacology?

21 A In terms of education or experience?

22 0 First of all, in terms of education.

23 A No.

24 0 Do you have any experience with respect to
|

25 pharmacology?

ALDERSoN REPORTING CoWPANY. INC,

400 NtNtA AVE, S.W WA4HeNGToN, D.C. 20024 (202) 664-2345
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1 A Can you repeat the question?

2 0 The question was do you have any experience in

3 pharmacology, and you might also define for me what you

4 understand pharmacology to be.

5 A I think I will explain my experience which is that

6 I have been studying the impact of radiciodine on the

7 ' thyroid . I have been trying to understand the controversy

8 which is involved in terms of calculating the dose which is

9 delivered to the thyroid, and I have been studying the

10 impact of potassium iodide on the thyroid.

11 0 Do you have any training in allergies or responses

12 to allergic materials?

13 A No, I do not.

14 0 Are you licensed to practice medicine in any state?

15 A No, I am not.

16 0 Are you authorized to write prescriptions in any

17 state?

18 A No, I am not.

19 Q Are you a licensed druggist?

20 A No.

( 21 0 Do you have any formal training in psychology?

22 A No.

23 0 Do you have any fo rm al training in psychiatry?

. 24 A No.

25 0 Do you have any training in sociology?

ALDERSoN REPORTWO CoWPANY, WC,

400 VIRGWIA AVE, S.W. WASHWG7oN D.C. 20024 (202) $64-2346
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1 A No.

2 0 Have you conducted any reviews of past evacuations?

3 A Yes, I have.

4 0 What evacuations were those?

5 A I have studied WASH-1400 and the appendices in that
,

|

| 6 which analyzed the results of many evacuations.
l
l 7 0 Are you familiar with the work by Hans and Sells?

8 A You will have to tell me more about what that work

9 is.

10 0 A 1974 document published by EPA which catalogued

11 and reviewed a couple hundred evacuations.

12 A Is that reference in WASH-1400 appendix which deals

13 with evacuation? If it is, I would be familiar with it.

14 Otherwise I would not be.

15 0 Well, you have read all the references that were

16 identified in WASH-14007

17 A I read some of them, yes.

18 0 Can you testify whether you have read this one?

19 A I cannot. I would -- do we have a copy of

20 WASH-1400, Appendix 6 in the hearing room.

21 MS. GAIL BRADFORD: I have a copy of the Hans and

22 Sells report if that would be h elpf ul.

23 CHAIRMAN SMITH: Let's come back to it after the

,
24 recess. Af ter the recess we will give you an opportunity to

25 addre,ss it again, Dr. Beyes.
I *

|

.

|

ALDEASoN REPORTING COMPANY,INC,

400 VIRGINIA AVE, S.W, WASHINGTON D C. 20024 (202) 554 2340
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1 BY MR. ZAHlER: (Resuming)
,

2 Q Have you reviewed any of the work by the Ohio State

3 Disaster Research Center?
,

4 A Unless it was referenced in WASH-1400 I have not.

5 0 And even with respect to WASH-1400 you have not

6 read all of the references, just some of them.

7 A No, that is right. But as you recall, the

8 WASH-1400 makes an analysis of the experience that has been

9 gained with evacuation.

10 0 Have you conducted any study with respect to the

11 community response around THI either during the accident or

12 following the accident?
,

I
13 A As an interested observer I've been watching what

14 has been going on at Three Mile Island. I have made no

15 specific study of Three Mile Island except to the extent of

16 the amount of radioiodine that was released and the number
17 of health effects that would.be expected.

18 0 Well, my question went particularly to the

19 community response. Have you in any academic sense, that

20 is, not as a hobby but as part of your work --

21 A Not a hobby. This happens to be my profession or

22 has been my profession up until recently, which is to look

23 at emergency p1'anning. I have been extremely interested in

24 the news reports and the studies that have been reported of
I

25 the impact on the community. So as a person professionally
I

|

|
l

ALDERSoN REPORTING CoWPANY,INC.

400 VIAGINIA AVE S.W., WASHINGTON, D.C. 20024 (2C2) 564-2346
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1 interested in emergency planning, I have been following

2 these events with great interest. I have not done a

3 specific study on my own of the response of the community.

4 0 Which works have you read regarding the response of

5 the community?
'

6 A When I was asked as a member of the UCS study team

|
' 7 to look into the venting of krypton from Three Mile Island,

8 ve were given a series of documents, some of which included,

9 I believe, two studies of the stress response of residents

10 in this com m un ity . I do not remember those titles.

11 0 Could you refresh your recollection during a break

12 or something?

13 .A I will try, and if not I can submit a letter. I

14 can submit a letter to 'he Board.
,

15 0 Are you licensed to practice psychiatry in any

16 state?
'

17 A No, I am not.

18 0 Is the list of publications attached to your

19 testimony essentially complete?

20 A In this area of expertise, yes.

21 0 There are no other references in this area that are

not included in your list of publications.22

A There are earlier references to nuclear physics,
23

24 but I don't think they are relevant to these proceedings.

25 0 Have you reviewed the FDA Federal Register notice

|
|

| ALDERSoN REPORTING COMPANY,INC,
t

|
400 VIRGINLA AVE., S.W., WASMNGToN, D.C. 20024 (202) 564-2345

1
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1 on December 15, 1978 relating to the use of potassium iodide?

2 A Yes, I have.

'

3 Q Only one of us can talk at a time. I will wait

4 until you finish. You wait until-I finish.

5 Have you reviewed the references cited in that FDA

6 Federal Register notice?

7 (Vitness reviewing document.)

8 A I as trying to get a copy of it.

9 Do you have a copy of it that I could just quickly

10 look at, please?

11 Oh, here it is. I found it.

12 (Witness reviewing document.)

13 HS. GAIL BRADFORD: Could counsel for the Licensee

14 please give a citation on this Federal Register notice again?

15 HR. ZAHLER: Yes. It is dated December 15, 1978.

16 It is Volume 43, page 58798 through 58800.

17 THE WITNESS: I have reviewed some of these

18 references. I have discussed this federal notice with

19 people f rom the FDA. I have not read every reference on

20 this list.

21 BY HR. ZAHLER: (R esuming )

22 0 Can you identify which of those that you have read?

A Okay. The ones that come to mind, working23

24 backwards, would be reference 19, a 20-year review of

25 medical findings in a Marshallese population accidentally

ALDERSoN REPORTING COMPANY,INC,

400 VIRGNA AVE., S.W, WASHINGTON, D.C. 20024 (202) 584 2345
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1 exposed to radioactive fallout. Reference 12, National

2 Council on Radiation Protection Report No. 55 entitled

3 " Protection of the 'Thydroid Gland in the Event of Releases

4 of Radiciodine." Reference 11, Reactor Safety Study. I

5 think that is enough for that one.

6 I believe I have looked at Reference 9, Science,

7 " Minimal Dosage of Iodide Required to Suppress Uptake of

8 Iodine by Normal Thyroid."

g This is a difficult question to answer. I have a

to file at home this thick of various papers. I am not sure
.

11 exactly how many of the papers I have actually looked at

12 (Indicating).

13 0 All we can ask you to do is the best you can

14 remember at this time. I understand it may be difficult.

15 A I mean, I have read several articles in Health

16 Physics on the subjecte and I do not know whether these

17 articles are in fact the same ones that are listed here.
18 0 Do you recall f rom the study of findings with

19 respect to the Marshallese population the dose that was

20 delivered to the thyroid in that instance that was studied?

21 A It ranged, as I recall, from the order of 100 rem

22 to 1,000 and pernaps larger in some cases. One thousand

23 rem, 100 to 1,000 rem, as I recall.

24 0 Dose to the thyroid.'

A That is right.25

|

ALDERSoN REPORTING COMPANY,INC,'
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1 Q Did you participate in any way in the decision to

2 fly potassium iodide to the THI site during the acciden t?

3 A No, I did not.

4 0 Do you know any of the decisionmaking that was

5 involved in that decision?
6 A One of my colleagues was involved in the decision.

7 0 Who was that?

8 A Franklin Hipple, Princeton University.

9 Q And has he discussed with you the decisionmaking

10 process that was involved?

11 A He discussed his input into the process, his-

12 discussions with the FDA and the various phone calls that

1h were made with th e FD A .

14 Q Do you have --

15 A He urged the FDA to make potassium iodide available.

16 0 Do you have any knowledge as to the basis on which

the FDA or the White House or any federal agency decided to17

18 procure the potassium iodide?

19 A Only from the reports I have read, including that

20 of Gordon HacLeod, former Health Commissioner of
.

21 Pennsylvania, and certain news reports. Beyond that I have

22 no other information.

23 0 Did you participate in the decision of the Swedish

24 government to propose the distribution of potassium iodide

25 to its residents?

ALDERSON REPORTING COMPANY. INC,
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1 A I believe that I was a reference in that decision.

2 I had been involved in the Swedish Reactor Safety Study

3 carried out in 1978 on behalf of the Swedish Energy

4 . Commission which is now disbanded. In that report I urged a

5 number of mitigating measures and showed the consequences

6 that would resuit if those measures are not available.

7 Q Do you have any knowledge as to the basis on which

8 the Swedish government decided to procure potassium iodide?

9 (Pause.)
!

to A I have no direct knowledge beyond what I have read|

|

11 in the Swedish report, news report that I listed in my

12 references -- in my appendices -- in my notes.

13 Q Have you reviewed the Carter-Wallace new drug

14 application for potassium iodide?

15 A I have reviewed the Carter-Wallace material which

16 they have provided on Thyroblock.

17 Q That is the leaflet to be distributed with the drug?

18 A That is correct.
|

19 Q The question was have you reviewed the new drug
|

20 application itself?

21 A I have seen it. I have not read it very carefully.

22 Q Do you know whether in approving that drug the FDA

required pharnacological data as a condition for approval?23

A I believe the FDA argued that there was sufficient
24

data for potassium iodide that there would be no need for
! 25
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|

t such new -- 1

2 0 ht least in the instance of the application

r 3 Carter-Wallace did not provide pharmacological data as a

4 condition for approval, is that correct?

5 A Did I answer that question? Do you want me to

6 answer it again?

7 Q Tes.

8 A As I understand it, they were not asked to.

g Q Now, my question is do you know whether they in

10 fact provided any?

11 A I believe they gave the references to the

12 pharmacological data which exists.
.

13 Q Do you know whether the FDA required clinical

14 studies as.to the safety and efficacy of the drug as a

15 condition for its approval?

16 A. Such clinical studies have been done for potassium

17 iodide is routinely prescribed in this country, so they have

18 already been done. This is a drug which is routinely

administered for asthma. Millions and millions of doses are19

20 given every year.

You are saying that if they give 100 milligrams
21

instead of 300 milligrams they would need to do new clinical
22

studies?23 ,

24 0 What is your understanding in general if there is a

new drug application as to whether a drug manufacturer has
25

.
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1 to provide clinical studies or pharmacological data with

2 respect to that application?

3 A All I know is what I read in the notice that the,

4 FDA put forward.

5 Q Do you know whether in this instance the FDA

6 treated the potassium iodide application of Carter-Wallace

7 in a somewhat different manner than it treats normal new
8 drug applirations?

9 A It is not a new drug. I do not un'derstand your

10 question.

11 Q You do not understand the application to dispense

12 potassium iodide in 130 milligram tablets to require a new

13 drug application?

14 A And they define what a new drug application would

15 have to contain because it was a drug that had already been

16 used. It is specifically in here, and I would like to take

17 the chance, given a few minutes, to find the appropriate

18 reference in the --
19 Q That is not really directly responsive to my

20 question. Do you know -- and I am not sure we can go any

l farther with this -- but as a general matter, if a drug has
21

22 already been used in practice, whether if another drug

23 company desires to market that drug it must nonetheless

24 provide pharmacological and clinical studies in support of

25 that application?

.

1
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1 A I believe it is up to the FDA.

2 0 Are you familiar with the position espoused by Dr.

< 3 Bosalyn S. Yalov, Bronx Veterans Administration Hospital,

4 with respect to the use of potassium iodide?

I
'

'

5 A Yes, I an.

6 0 How do you have knowledge as to that?

7 A Hy former colleague, Hr. Hipple, has been in
~

- 8 meetings of the Endocrine Society in which this issue has

9 been discussed. There has been a large amount of

10 correspondence which has gone back and forth between Rosalyn

| 11 Yalow, Franklin Hipple, and the Nuclear Regulatory

|
12 Commission.

| 13 0 Are you familiar with the literature that Dr. Yalow

14 cites in support of her position?

15 A A good deal of it, yes.

16 0 Have you seen a copy of Dr. Yalow's report before

17 the Endocrine Society?

18 (Pause.)

19 A No, I have not seen her remarks. However, I have ~

20 read the letters that she has written to Franklin Hipple.

21 0 In forming your position with respect to potassium

22 iodide, have you given consideration to her position?

A Yes.23

24 0 In what way?

A Well, we have looked in detail at each argument25

s
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1 that has been made. This is of great interest to us because
,

:

2 when we get criticisms of a policy, we want to look very

< 3 carefully at whether there is any merit in it. Dr. Sanger

4 is another. person that was calm about the effects of
l

! 5 radioiodine on the thyroid. We have also looked very

6 caref ully into his arguments. Franklin Hipple and I are in

7 the process of writing a paper on this very issue, so we

8 have looked very carefully into the arguments that are made-

9 that radiciodine is not a danger.

10 0 And what conclusion have you reached?

! 11 A We have reached the conclusion that statements that
i

I 12 radioiodine is not as dangerous as previously considered are

i 13 o ve rsta ted , that there is very little evidence that, for
|

14 instance, radiciodine 131 is less dangerous than iodine

15 133. There may be a factor of two or three involved in the

16 efficiency of iodine.131'in prodocing damage, but it is not

17 a factor of 50 or 100 as oth'er people have claimed.

18 0 Are you familiar with the Nevada test results?

19 A In terms of what? I mean, I have read documents

20 about the Nevada test results. You have to be more specific.

21 0 In the NCR Report No. 55 that you referred to

22 earlier are the Nevada test results cited as an example with

23 respect to the toxicity of iodine 131?

24 A Can you refer me to the reference, to the exact

25 place, please?

s
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1 0 Page 4 of NCR Report No. 55.

2 55. GAIL BRADFORD: Mr. Zahler, could you give the
,

3 title of that document again? We know it is NCR, but I do

4 not know what NCR means.

5 MR. ZAHLER4 Okay. Dr. Beyea has already given the

6 title of it. It is " Protection of the Thyroid Gland in the
|

7 Event of Releases of Radioiodine." NCRP stands for National

8 Council on Radiation Protection and Measurements. This

; g report was first issued August 1, 1977.
|

| 10 MS. GAIL BRADFORD: Thank you.

11 THE WITNESS: Could I look at that? I do not have

12 page 4 with me.

13 (Counsel handing document to witness.)

14 DR . JORD AN : This is NCRP 557

15 THE WITNESS: Yes. I have excerpts from it. I do

16 not have the full report with me.

17 (Witness reviewing document.)

18 THE WITNESS: Were you referring to the children in

19 Utah?

BY MR. ZAHLER: (Resuming)20

21 0 Yes.

22 A Yes. I am familiar with that study.

23 0 What was the result of that study?

A There have been a number of studies. There is a24

25 Ballison study, and there has been a number of studies which
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{
,

1 tried to estimate the amount of radioiodine which was

2 ingested. The Rallison data does not find large numbers of

(
i .' 3 iodine -- iodine health effects, but the dose calculations

4 are very uncertain. And in order to establish a dose

| 5 effects relationship of radioiodine you must have both
|

6 clinical studies and estimates of the amount of dose. And

| 7 from our studies, the Rallison data is based on incorrect

8 dose estimates.

9 O Well, the NCR report also cites a study by Conard.

10 Have you reviewed that?

11 A Conard.

12 0 Conard.

13 A Tes, I have.

14 0 Does that also have f aulty dose analysis?

15 (Witness reviewing document.) '

i

16 A first of all, I do not want to say that the

17 Rallison estimates are necessarily faulty. They are

18 uncertain. There have been a number of other estimates of

19 the amount of dose of iodine that was accumulated which it
seems to se are as reliable as the numbers that the Rallison20

21 used. I do not remember the Conard study a t this point.

22 0 The NCRP report indicates that the csan absorbed

dose was 46 rad with a maximum of 120 rad. Do you think
23

that is accurate or inaccurcte?24

25 A I want to look at the Rallison paper a second.

,
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1 (Witness reviewing document.) )

2 (Discussion off the record.)
~

3 THE WITNESS Would you repeat the dose numbers

4 which you said the study used?
l

5 BY ER. ZAHLES: (Besuming) i

|

6 Q NCEP -- and you have it in front of you; you can

7 correct se if I'm wrong -- states "The mean absorbed dose |

8 was estimated as 46 rad with a maximum of 120 rad."

9 A If you look at the last page of that reference, the

10 Hallison reference, I would like to read the following

11 excerpt. "Recently, total individual exposure to fallout

12 radiation was calculated for each of 4,827 children surveyed

13 during the first three years of the study. Exposure was

14 calculated on available data on gross gamma activity f rom

15 each nuclear testing event and the resident history of each

16 child to the age of five years using Tamplin's assumptions

17 to arrive at a cumulative thyroid exposure. The average

18 dose to the thyroid by these calcu?.stions was estimated to

| he 18 rads. Only six of the 170 children exposed to a19

20 calculated dose of 100 rads or more in th yroid

21 ' abnormalities."

22 Anyway, this is some of the uncertainty which is

23 involved. Here is a number in the paper itself saying that
i

24 recent studies --
| MS. GAIL BRADFORD: Excuse me. Could yo u plea se25
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1 just slow down a little bit?

2 CHAIRMAN SEITH: Okay. You will have to slow down.

3 THE WITNESS: This is vegy --

4 CHAIRYAN SMITH: It is just too fast.

5 THE WITNESS: Perhaps -- I think this is an issue

|

6 which is of great interest to me and probably very f ew other'

7 p eo ple. It is of great interest to Rosalyn Yalov, Franklin

8 Hipple, myself and Dr. Sanger. I am not sure who else is

9 interested in these matters.

10 If I knew perhaps where the line of questioning was

11 going, I might not be as defensive as I am.

12 DR. LITTLE: That is not the problem. If we do not

13 physically understand what you are saying, we cannot very

14 vell evaluate it.

15 THE WITNESS: Oh, I see. All right. The --

16 CHAIRMAN SEITH: Wait a minute. To begin with, for

|
17 this informal session which I referred to we are going to

l

18 need a list of names that are being used, so I would ask Ms.'

19 Bradford and maybe Es. Ridgway to try to note when a name
.

20 comes up.

f 21 Now, with respect to your problem, sometimes the
i

l cross examiner does wish to allow the witness to know where22

23 he is going for efficiency in getting there. However, it is

24 entirely the cross examiner's option whether they do it or

25 not. So as f ar as your being defensive is concerned, what I

s
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1 would recommen'd to you is give the best answer, but if you

2 feel that the exchange has distorted the picture, well,

3 then, the intervening party sponsoring you will have an

4 opportunity to come back to it. And also if you feel that

5 your intervening sponsor has not adequetely done it, you can

6 bring it to the Board's attention if you feel that there has

7 been a distortion of the record.

8 THE WITNESS: All right. Thank you.

9 BY EB. ZAH1ER: (Resuring)

10 0 Dr. Beyea, is it your view that the NCRP report is

11 inaccurate in reporting the mean dose as 46 rad and the

12 maximum as 120 rad?

13 A I believe they did not state the f ull amount of

~

uncertainty which is given in the report itself.14

15 0 The NCRP report goes on to indicate that there were

16 no significant differences between the irradiated and

17 nonirradiated subjects. Is it your view that the underlying

18 research that they rely on supports that conclusion?
|
'

19 A If you accept the rough dose estimates that were
|

20 used by Rallison, that would be correct.

21 0 Regardless of the dose estimates, there is also a

clinical observation as to whether there was a difference22

between the irradiated and nonirradiated subjects.23

24 A Well, if there were --

25 0 And the NCRP report concludes that there was no |
|

s

|
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1 significant difference. Putting aside the dose question, is
.

2 it true that the underlying research supports the clinical j

3 observation that there was no significant difference between

4 these two groups?

5 A In this paper, yes.

6 0 Have you reviewed any of the data that Dr. Yalow

7 presents with respect to the erperience where iodine 131 is

8 administered in therapeutic doses or as tracers in hospitals?

g A Yes, I am familiar with that argument.
'

10 0 And am I correct that it is her conclusion that

11 using the WASH-1400 assumptions one would have expected

12 almost 70,000 thyroid cancers due to such diagnostic testing

13 in hospitals between 19u8 and 1968? ,

14 A No, I do not agree with that statement.

15 G Iou do not know that that is her pcsition?
,

16 A Excuseme.

17 0 We are going to get to whether you agree. Do you

18 agree that that is her position?

A I do not know that that is her position.
19

20 0 This is a copy of her paper that she presented at

21 th's Endocrine Society meeting on June 18.

A May I have a copy of that paper?22

23 0 I can give you a copy of it. If you do not know,

24 you do not know, and that is okay.

A I have a letter, a copy of a letter f rom her to
25

n
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1 Franklin Hipple, and as I recall, the numbers were smaller

2 than that. That is why I was questioning your numbers.

3 0 It is her position, however, that based on her

4 experience and analysis of therapeutic administration of

5 iodine 131 in hospitals that the toxicity of iodine 131 is

6 overstated.

7 55. GAIL BRADFORD: Excuse me. Er. Zahler, could

8 You make that information available? Could you also tell us

g where you a re getting the information from more-clearly?

10 MB. ZAHLER: I have no problem making it

11 available. It is the paper tha t Dr. Ya19v presented at the

12 Endocrine Society meeting.

13 THE WITNESS: I have learned af ter many years that

14 it does not make any sense to comment on a paper that I have

15 not read.

16 BY HE. ZAHLER: (Resuming)

17 0 I am not asking you to comment on the paper. I as
.

18 going to move away from the paper. You said you did not

19 know about it. You said you had considered Dr. Yalov's

20 position in reaching yours. I want to get clear on the

21 record what you understood to be Dr. Yalov's position when

22 you made that assessment.

23 The question now pending to you is do you

24 understand that one of Dr. Yalov's arguments is that based

25 on her review of therapeutic administration of iodine 131 in
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1 hospitals, the toxicity of iodine 131 has been overstated?

2 A That is her position, yes.

3 0 And you disagree with that.

4 A I disagree with that for several reasons, and I

5 would like to state those reasons. First of all, despite

6 the millions of people who have been given doses on the

7 order of 100 ren to the thyroid, in diagnostic studies using

8 iodine 131 there has still to be a proper epidemiological

a follovup to look for any increased incidence of thyroid

10 nodules and cancer cases which may have resulted. It is

11 important to distinguish both between nodules and cancer

12 cases. I do not think there is a data base for which Dr.

13 Talow can make that statement.

14 I would also like to point out to you that '

15 approximately 20 percent of the dose that would be given to

18 the thyroid in a reactor accident would come from iodine

17 133, so even if you said that iodine 131 were completely ,

18 ineffective, at most you would reduce the dose by about a

19 factor of five.
20 DH. LITTLE: Could I interject something here? I

| 21 vant to clarify how you are using the term " toxicity"

22 because it can be applied broadly or narrowly. When you are

23 using the term " toxicity," first F.r. Zahler and then Dr.

24 Berea, are you including a number'of effect such as short
term, long term, lethal and carcinogenicity, or are you25

ALDERSoN REPORTING COMPANY,INC,
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1 using it in a narrow sense?

2 Are you both using it in the same way is what I am

3 trying to determine ?

4 ER. ZAHLER: I can tell you how I understood it,

5 but the important question is how the witness understood

6 it. I was using " toxicity" to refer to all effects, not

7 just lethal effects but any adverse effects whether it be

8 nodules that are benign or malignant, whatever.

g BY EB. ZAH1ER: (Resuming)

10 0 Is that how you understood the use of the word?

11 A Yes. I would also have one other comment which I

12 forgot to make is that the population which are given

13 diagnostic iodine 131 tend to be people who have nonnormal

14 thyroids. The follicle sire in nonnormal thyroids is

15 different, and tha t' there wo nid in f act be expected to be a

16 reduction in the effectiveness of iodine 131 patients who

17 have defective thyroids. But that factor would not be as

18 large in, people with normal thyroids.

19 0 Dr. Beyea, is the uptake of iodine by the thyroid

selective for iodine 131 versus iodine 133?20

21 A No, it is not as f ar as anyone knows.

22 0 so is the distinction that you just drew between |

iodine 131 and iodine 133 of significance?23

24 A Yes, it is. The energy which is emitted, both the

25 dose rate and the energy of the beta particles which are
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1 emitted are quite different from iodine 131. Iodine 133

2 delivers its dose auch faster, and so you would not expect
'

3 to get as much healing as you might get from iodine 131.'

4 Similarly, the range of the beta particles is greater with

5 iodine 133, and therefore, there are less possible

6 distribution effects in the thyroid.
l

l

7 Q Do you know of any clinical studies that support
!

8 that hypothesis ? -

g A Well, it has generally been offered as the

10 explanation of why the Earshallese data shows thyroid

11 effects. But some of the iodine 131 data has not.

12 0 Who has it been authored by?
(

13 A I believe you will find it referenced in NCEP, and

14 I give you back,your copy.

15 (Pause.)

16 Q In fact, Dr. Beyea , on page 9 of the NCEP report

37 doesn't it state, " Children and adults appear to be equally
I susceptible to the induction of cancer of cancer from iodine
| 18

i
131, mixed radiciodines, or external radiation?"

| 3g

(Witness reviewing document.)20

(Discussion off the record.)21

THE WITNESS: I would like to ask for the reference22

to be restated.23

BY EE. IAHlEE: (Sesuming)
24

25 Q It is the same paragraph you were reading on. It
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1 is the last sentence in the second full paragraph under

2 Section II.2.3.

3 A " Children and adults appear to be equally

4 susceptible to the induction of cancer from iodine 131,

5 mixed radiciodines, or external radiation. See Table 3."
,

6 (Pause.)

7 That happens to be our position. I did not realize

6 the NCEP also held to that position.

g Q An I confused in understanding tha t -- doe sn ' t tha t

10 indicated that mixed radiciodines, which would include

11 iodide 133, is of the same order of magnitude of toxicity as

12 iodine 1317

13 A I think that it would be a normal -- ny position is

14 it would be in normal populations, yes.

15 Q Okay. Then your testimony has changed somewhat;

16 that is, that the clinical damage to be done by iodine 133

17 is not appreciably or significantly dif f erent f rom the

18 damage associated with iodine 131 uptake.

19 A let me try and start from the beginning. There is

a controversy over the impact of radioiodine on the20-

21 thyroid. There is conflicting data in the field. The

Marshallese data shows a significant inpact of radiciodine
22

23 on thyroids, especially of children. There is, on the other

24 hand, other data, including data on rats and others, which
indicates that radiciodine 131, which is what was used in

25
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1 these other tests, is not as effective as is the other data.

2 So we have to somehow come to some understanding of

3 the discrepancy, and there is a large body of literature now

4 involved on one sida or other of that debate. One possible

5 explanation of both sets of data is that iodine 131 is less

6 effective than other isotopes like iodine 133. If that were

7 true, it would explain both sets of data. It would explain

8 the Marshallese da ta and certain other sets of data.

9 Now, the f actor, the reduction f actor for iodine

10 131 is uncertain. WASH-1400, the Reactor Safety Study, used

11 a reduction factor of one-tenth for iodine 131. Our

12 position is that it may be a factor of two to three and not

13 a factor of tan. Other people, Dr. Sanger in particular,
.

14 have argued that the factor, the reduction factor is a

15 factor of 50.

16 And so this is the situation as I understand it,

17 and so my position is that in fact iodine 131 is not th at

18 auch less dangerous res per rem as iodine 133, but if it

19 vere, if that factor were correct, if iodine 131 were not as

20 effective, it would not have any relevance or auch relevance
for these hearings because iodine 133 is also emitted in a21

reactor accident.22

!Now, as I understand your question, you are then
23

24 asking how do I then explain the Yalow data and other data

25 if that is true; and I explain it by the f act that the

.
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1 population which has been given diagnostic iodine 131 doses

2 is not representative of the normal population that would be

3 exposed in a reactor accident.

4 Those people who are given radioactive iodine tend

5 to have I believe it is such' smaller follicles, but I as not

6 exactly sure of that.

7 DR. JORDAN: Huch smaller what?

8 THE WITNESS: Much smaller follicles, I believe.

|
g DR. JORDANS What?

1

10 THE WITNESS: Fo llicle s , f -o -1 -1-1 -c-1-e .

11 DR. JORDAN: What is the half-life of iodine 133?

12 THE WITNESS: Twelve hours. Iodine 131 is about

13 eight days.
.

14 BY HR. ZAHLER4 (Resuming)

15 Q One of the other concerns you raised about Dr.

16 Yalow 's data was the lack of follovup epidemiological

1 17 studies, is that correct?

18 A That is correct.

tg 0 Are you familiar with the work published by Hola,
l

Lundell, and Wa11nder in the May 1980 issue of the Journal )20
l

of the National Cancer Institute entitled " Incidence of21

Halignant Thyroid Tumors in Humans Af ter Exposure to22

| 23 Diagnostic Doses of Iodine 131: A Retrospective Cohort

24 Study?"

A I as familiar with the abstract of the study. I
25
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1 have not ye,t read the full study.

2 0 That paper does purport to be an epideaiolocical

/ 3 followup over an extended period of time , doesn 't it?

4 A I believe the dose sample was 10,000 people.

[ 5 0 10,133 patients.

6 A Bight. Whereas -- and yet, there have been

7 millions and millions of doses given. Yes, I remember the

8 study now.

g Q And it is an epidemiological followup.

10 A Yes, it is, as I recall.

11 Q Do you know whether the study is consistent with

12 Dr. Yalow's hypothesis?

13 (Pause.)

34 A Again, as I recall, this is a study of patients who

15 have been given radioactive diagnostic iodine 131, is that

16 correct? An I right in that?

17 0 Ie5*

18 A And they look at both nodules and cancer. As I

19 recall, the nodule numbers are consistent with the standard

20 dose coefficients; the cancer numbers are not. So as I
j

21 recall, the Lundell data would support Yalow on cancers and

22 not on nodules. I would ha ve to look back at that paper

23 completely.
!
'

24 Q And that is based on reading the abstract?

25 A That is correct. It supports one but not the

|
|
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1 other. I cannot remember which one it supports.'

2 0 And it is your understanding that that study drew a

3 distinction between malignant tumors and nodules that were

4 not, is that what you are saying to me?

5 A I think the distine. ion I was interested in was the*

6 distinction between thyroid nodules snat are malignant and

7 malignant nodules, yes. It gave numbers for both, as I

8 recall.,

g HR. ZAHLER: Mr. Chairman, I have a copy of that

| 10 a'rticle. Since the witness has not read the whole article,

11 I do not have a basis for putting it into e vidence , but he

12 did read the abstract. The abstract is not consistent with

13 his testimony. It is a telecopy version, and it is somewhat

14 smeared.

15 I would propose to have it typed over a break, and

16 I would like to put it in evidence or at least have the

17 witness refresh his recollection of the abstract, because it

18 does not draw the distinction he did, and it is a pportive

19 of the notion that there was no difference between patients

20 who had a dose of 131 and those who did not.

21 CHAIRMAN SEITH: I think the better way for you to

22 proceed is to first work with Dr. Beyea to see if his memory

can be refreshed or his testimony can be brought into23

24 conformance with the article, and if that is not the case,
|

and if there are no objections as to the authenticity of it25
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1 or the approach of it or any other procedur'al problems, we

2 vill consider receiving it into evidence.

3 EE. ZAHLEE: Okay. I will make th e article

4 available to Dr. Beyea at the next break.

5 DR. LITTLE: In the cleanup session with the

Seper'er Dr. Beyes made s quote from page 9 just before Mr.t6

7 Zahler -- about the same time Hr. Zahler did, and I did not

8 understand it. And to be sure that th e record is correct,

g it needs to be given to the Reporter. He might be able to

10 go back and find that portion of the record.

it BY ER. ZAHLES: (Resuming)

12 Q Let me just check with Dr. Beyea. That quotation

13 has to do with the relative sensitivity of children versus

14 adults.

15 A It was not relevant to you question.

16 Q Is potassium iodide available as an

17 over-the-counter . drug?

18 A Yes, it is.

19 O And how is,that?

20 A Excuse me.

21 Q How would I go about gettite potassium iodide?

A You coul'd order it fron Carter 'Jallace.22

23 Q As an individual?

24 A Yes. You have to buy 100 doses, however.

25 0 It is your understanding that the FDA approval

|
|

!
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1 authorized them to sell it to private individuals.

2 A Yes. '

' 3 Q Can I purchase it by going to a drugstore?
'

4 A I do not know any drugstores who'have stockpiled

5 it, who have ordered it.

6 Q If a druggist desired to purchase 100 units from

7 Carter-Wallace to stock it could he'do tha,t?

g A Yes.

9 Q And would tha t be available to people over the

10 counter?

11 A Ies. That is my understanding.

11 Q Do you know how many new drug applications for

13 potassium iodide by Carter-Wallace were approved by the FDA?

14 A I did not know there were any others.

15 Q Do you know whether Carter-Wallace applied for

"

16 approval of both the tablet and a solution form?

17 A I do not know.

18 Q Do you know the ststus of how much of the drug

19 Carter-Wallace has produced?

20 A The status?

21 Q That war; a poorly phrased question. Do you knov

22 how many doses Carter-Wallace has produced of potassium

23 iodide?

24 A No , I do not.
|

(Counsel for Licensee conferring.)25

|
1

,
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1 Q Do you know how carter-Ea11 ace packages the drug to

2 be distributed?

3 A Only from what I have read in the leaflet. I

4 personally have not seen the bottle.

5 Q Do you know what the shelf life of the drug is?

6 A The shelf life is not known. The FDA has taken its

7 sta nda rd two-year shelf life and applied it to potassina

8 iodide.

9 Q That means th at as a legal zatter the drug has to

10 be sold within two years of its manufacture date or disposed.

A I believe it would have to be tested for continued11
,

12 efficacy.

13 Q Do you know whether that would require a new drug

14 application to relabel the bottle?

15 A . I do not know.

16 Q Do you know how such Carter-Wallace is selling the

17 potassius iodide tablets for?

18 A I aE sorry.

19 Q Do you know hov zuch they are selling the potassium

iodide tablets for?20

21 A The lo;est data, the last data I got from then !

22 think it was from 43 cents to 70 cents, 75 cents a bottle,

which would he a lu-day supply.23

24 Q Do you know how many units you have to purchase to
,

25 get,the 45-cent price?
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1 A I believe it was 100 -- no, I do not know how many

2 units for the 45-cent price.

3 0 Did you consider those cost figures in developing

4 the cost analysis in your testimony?

5 A The cost analysis in my testimony was based on the

6 Swedish estimates.

7 0 So you --

8 A It was also consistent with -- it was higher than

g the estimates that I made f rom Carter-E allace,

10 Carter-Wallace numbers.

11 0 Well, the Carter-Wallace numbers do not include any

12 cost for distribution, do they?

13 A That is right.

14 0 What did you assume for distribution costs?

15 A Well --

16 0 Compare the Carter-Wallace numbers to the Swedish

17 numbers.

18 A It is about half for distribution. The Swedish

19 numbers are $1.00 per person for a supply.

20 0 I understand tha t. I am confused. You said you

did do a rough comparison between the Swedish numbers and21

the Carter-Wallace price, is that correct?22

A That is correct. The Carter-Wallace numbers in23

bulk would be about 43 cents a bottle. The Swedish numbers24

are $1.00 to actually purchase it and distribute it.25
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I
| 1 Q Did you make an independent estimate of the cost to .

! |
2 distribute the Carter-Wallace material? ||

!
! 3 A No. I assumed it would be the same as in Sweden.
;

4 Q Well, but in the Swedish figures you do not knov

| 5 how much they assumed of the dollar as the cost of the drug,

6 do you?
.

| 7 A I do not know what fraction they assumed for that.
I

8 Q And --

9 A They did say they would mail it out, so I assumed

10 they have to pay for postage and for packaging and taking it

11 to the post office.

j 12 Q And again, you do not know how many units you have

13 to purchase from Carter-Wallace to get the 43-cent rate.
|

| 14 A No, I do not know.

15 0 Have you spoken to anyone at Carter-Wallace?

16 A East of my discussion about the Carter-Wallace has

17 been through discussions with Leonard Solon, the Bureau of

|
| 18 Radiation Protection in New York, from people at the FDA,

! 19 Edward Dutra, and --

20 (Pause.)

21 And the Commissioner of Health in New Jersey whose

22 name escapes me at the present time.
|
'

23 Q But you have not spoken with anyone at

24 Carter-Wallace?

25 A I did not speak to them directly on the price

1

:
|

| .
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1 information.

2 0 Do you know where the Swedish government is getting
.

3 its supply of potassium iodide?

| 4 A In the news report it suggests that it would be

5 produced by a government company.

6 0 Is potassium. iodide sensitive to exposure to light?

7 (Pause.)

8 A Sensitivity? Do you mean to the extent that it

9 would no longer be usable? ,

to 0 At least some of its efficacy or potency might

11 deteriorate from exposure to light.

12 A It is possible. I don ' t know.
~

13 0 Do you know whether in the same manner it is as

14 sensitive to exposure to th e air ? ,

15 A It is susceptibla to exposure to air.
|

16 0 What about moisture?

17 A That is because of the reason it is susceptible to

18 air because of moisture.

i 19 0 What about temperature?

|

20 A It should not be very sensitive to temperature.

21 0 Do you have in front of you the Ca rter-Wallace
|

| 22 leaflet? Could you look at the back there and tell me what

23 they indicate as the storage temperature for the drug?
~

24 (Witness reviewing document.)

A Perhaps you could quote it for me. I cannot find25

)
,
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1 the reference.

2 Q If you look on the first page under the section

3 " Dose," it has tablets, saturated solution, and then a

4 paragraph, and then the next paragraph it says, " Store at

5 controlled room temperature between 15 and 30 degrees C., 59

5 and 86 degrees Farenheit."

7 Do you see that?
.

8 A I have not found it.

g .
(Counsel handing d ocum en t to witness.)

10 Oh, here it is. It tells you how to store it.

11 0 Wocid you consider those vide or narrow temperature

12 limits?

13 A I considered then temperature limits which are

14 appropriate for the home.

15 Q Would they be temperature limits appropriate for

16 outside?

17 A These instructions say it shocid not go below 59

18 degrees, although I do not understand why. I do not

tg understand what would happen if it vent below 59 degrees.

20 0 It also says, " Keep container tightly closed and

, 3
protect from light," is that correct?

|
A Iha.t is correct.22

.

0 Do you know whether these are conditions that would23

24 be present in a basement of a hese in this area?

A I believe the container could be kept tightly
25

|
|

|
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1 closed. It could be kept in the dark, yes.

2 O I switched gears on you, I as sorry. I was talking

3 back about the 59 degrees. Is it likely that the basement

4 of a home here would drop below 59 degrees in the vinter?

5 A No, it is not likely. Ground temperature, average

6 ground temperature is about 55 degrees, and most basements

7 tend to settle around 55 degrees for the aversge temperature

8 for most basements.

g Q So 55 is below 59. ,

10 A Actually, it would be a little higher because it

11 would be getting heat from the home, so I think it is

12 probably quite close to the average basement temperature in

13 this area.

14 Q Do you know how many electric meters are outside of
4

15 the homes in this area?

16 A No, I do not.

17 0 one of your proposals is to have the potassium

18 iodide tagged to such meters, is that correct?

gg A That is a useful possibility, yes. !

20 0 Would it be necessary to determine first whether a

21 substantial number of meters were outside before that was

22 done?

A Well, I assure you I will immediately as I leave23

24 here, I will go back and find out why they say it should not

25 be below 59 degrees. Potassius iodide is a ve ry stable l
1
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1 compound. I would have to look to see why they say not

2 below 59 degrees, if there is a reason. Clearly, if the

3 drug would be affected by a lower temperature than 59

4 degrees, I would not^ recommend attaching it to outside

5 meters; but I will not I have been through this before,--

6 and I do not think one should necessarily leap to the

7 conclusion that it would not work outside. Just more work

8 would have to be done to find out if it would work.

9 C Well, would you propose leaving it outside where it

10 sight be subject to the light and moisture?

11 A Well, if it is sealed and if it is in a dark

i2 container, it would be protected. It --

13 C Do you know whether this insert de scribing the

14 instructions is required by FDA to be distributed with each

15 bot tle ?

16 A I believe it is.

17 C Would there be any reason that you could imagine

18 why they would require a higher storage temperature than

19 what is actually required for the drug?

20 A There may be a lack of experience with the drug at

' 21 temperatures other than what they normally store it at.

22 This is a temperature range that they would normally store

23 it at, and they may have no experience on the shelf life.

24 They may be being conservative.

25 C Do you have any experience?

|
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1 A No, I do not. And as I say, you raise a good

2 point, and I will certainly look into it af ter these

3 hearings.

4 Q In your testimony you have a quotation f rom an

5 article by the Chesters.

6 A Yes.

7 Q With respect to their suggestion which was in fact

8 to attach it to utility meters, is that correct?

9 A That is correct.

10 Q Do they rec.ommend that for potassium iodine?

11 A No. They recommend it for potassium iodide.

12 0 Is there a suhstantial difference between potassium

13 iodate and potassium iodide?

14 A As I understand, the British say potassium iodate

15 has a longer stability.

16 Q Don't the Chesters in their article also state that
.

17 potassium iodate is substantially more stable than pctassium

- - --- _
--- --18 iodide'

gg A I do not recall.

20 52. ZAHLER: Mr. Chairman, right this be an

21 appropriate place to take the break? Dr. Beyea can review

22 the material. I would like to show him a copy of the

23 article by the Chesters to ref resh his recollection as to

24 the last answer.

25 CHAIBMAN SEITH: So we do not get too f ar a way from
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1 the actual place in the transcript where these terms were

1

2 used, why don't we take a f ew extra minutes and make sure |
1

3 the Reporter has the correct spellings. So let's take a

4 20-minute mid-morning break.

5 (Becess.)

:
l 6 BY HR. ZAHLER: (Resuming)

-
!

7 C Dr. Beyea --

8 A Yes.

9 0 When we broke you were going to check two items for

10 me. The first was it it correct that the article by the

11 Chesters cited in your testimony also refers to the

12 difference in stability between potassium iodate and

13 potassium iodide?
-

14 A Yes, it does. The article states that potassium

15 iodide is sensitive to long exposure to light or moisture.

16 It suggests that potassium iodate is more stable. That is

17 also stated in the NCRP Report No. 55.

18 0 Have you done any work or research to determine how
. _ .

19 long "long" is in in terms of stability?

A No. I an only reading what was in the report.20

21 0 Do you know whether potassium iodate is available

!
in the United States?22

23 A According to the NCRP, I would like to quote from

24 page 23 of NCRP Report No. 55 which states, "This iodate
form could be employed in the United States only by25
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1 Compliance with FDA requirements that include assembling the

2 pertinent clinical data for the iodate."

3 The iodine has been used routinely for asthma and

4 other reasons, and it is well studied. The iodate has not

5 been well studied in this country.

6 Q It is your understanding that at the present time

7 potassium iodate is not available in the United States, is

8 that correct?

g A It could not be used for this purpose.

10 Q The other thing you were going to. check for me was

11 whether the article by Hola distinguished between salignant

12 and nonaalignant nodules.

13 A Well, I have looked at the article that you have

14 given me which is difficult to read. You did read me the

15 section, the abstract. You did it very well. And that

ig talks only about salignant cancers. However, as I recall

37 from the abstract and from the correspondence with Dr.

16 Lundell that I initiated, there is also in the paper some

19 discussion of nonaalignant cancers in one of the tables.

20 But I really cannot figure it all out from the poor copy

21 which you have given me.

CHAIRMAN SMITH: Dr. Beyea, did you studiedly use22

23 the term "nonaalignant cancers?"

THE WITNESS: Yes.24

BY 53. ZAHLER: (Resuming)
i 25

.

A

f
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1 Q And it was your testimony that this work by Hola,
_

2 Lundell and Wallnder supported Dr. Yalow's thesis as to the

3 malignant tumors, but you thought it did not support it as

4 to the nonaalignant.

5 A Well, let me -- I am not sure now, but let me say

6 what I can determine f rom the abstract. They predicted --

7 there should have been 8.3 malignant thyroid nodules. They

8 found 9. So they found .7 excess malignant nodules which

g really is in the noise, which means uncertainty is about

whether that10 three. And so one cannot tell whether that --

11 one cancer excess is significant or not.

12 If one takes the number one then and uses this

13 data, that would indicate that iodine 131 is not as

14 effective as was found in the Marshallese data from a mix of
15 radioactive isotopes, so there would be some reduction

16 factor that you would get if you used this study alone.

17 But I poin t out to you again that this is for a

18 nonnormal population who do not have normal sized thyroids,

19 and tha t in that case there could be a diff er ence between
20 the net dose delivered to the parts of the thyroid which are

21 at risk.

So in conclusion, I do not think that studies of --22

23 that this study is necessarily relevant. In any case the

24 doses which were received here are very small, on the order
of 60 ren or so, whereas in a reactor accident within ten25

i
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1 miles you would be talking about as much as 10,000 rads. So

2 there really is not any disagreement that the thyroid would

3 he damaged.

4 0 In sn accident where there was likely to be 10,000

5 rads to the thyroid what would you expect the whole body
i

| 6 dose to be?

7 (Pause.)

8 A At five miles the dose would be 253 rads, for the

g calculation which I get, 10,000 rads to the adult thyroid.

10 0 You would have to take some protective action for
.

11 that whole body dose.

12 A Tou would hope so, yes.

13 0 Potassium iodide then would not be a sufficient

14 protective action in that instance, would it?

15 A It would not be sufficient, no.

16 0 can we generalize in the situation where there is

17 likely to be substantial large releases, potassium iodide is

18 not a sufficient response?

gg A It would depend on the size of the release.

20 Obviously if you are coing to die from the accident,

21 potassium iodide is irrelevant; but if we go to further

22 distan'ces away and lower release fractions, then there is a

23 region in which the thyroid dose is thousands of rads, up to

24 1,000 rads, and the whole body dose is 25 rads. So in that
1

25 intermediate case potassium iodide would be quite important.
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1 0 Did you say that in the study by Holm the doses

2 were limited to just 60 rads, or were they greater?

3 A I think the highest one here looks like 120 rads.

4 Oh, I also forgot to mention that the latency period, the

5 latency interval here is fairly shori.. The observations in

6 the Lundell paper appear to be five and ten years. There is

7 some evidence that there is a latency period for thyroid,

8 malignant thyroid cancers which is of the order of 15

g years. So that is another f actor which I f orgot tci mention

10 in the Lundell paper. But it looks like the dose range was

11 between 10 and 150 rads.

12 0 Dr. Beyea, I do not want to be unfair to you. I

13 suggest you read the study more carefully before you

14 conclude that the observation period was just limited to

15 five and ten years. Actually what I think that figure shows

16 is that they -- what that table indicates is the number of

17 observed malignant thyroids after five years; that is, they

| 18 did not count those in the first five years Decause they
l

19 assumed they were not associated with the uptake because of

20 the long pe riod, and simila rly, after ten years -- in fact,

21 the beginning of the study indicates that the iodine 131 was

22 administered at an early period, and they waited until 1977
to run the epidemiological studies. .

23

24 A But the data was given between 1962 and 1967. That

is when the doses were delivered. So there is not that much25 ,

\

.

|
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1 time.for a long latency period.

2 0 Actually, I as sorry. On reflection, and I have

3 sisled you now because I read the abstract wrong, because'

4 looking at the first paragraph on the righthand column, it

5 says "During 1952 to '65, 10,000 patients."

6 Do you see that on the first page?

7 (Witness reviewing document.)

8 0 I may have misled you. I was just cautioning you

g not to jump some conclusion, because I know you have not had

10 a chance to thoroughly read the study.
,

11 A Okay.

12 0 In footnote 7 of your testimony you refer to side

13 eff ects reported in the NCEP report of one in 1 million and

14 one in 10 million. Could you explain how those estimates

15 were calculated?

16 A Tes. I think the best thing to do would be to

17 quote from the relevant page from NCRP Report No. 55. May I

18 read th a t , starting the section " Side Reactions."

19 "The frequency of reactions to iodide can be

20 estimated. There are six pharmaceutical firms supplying

21 Lougl's solution.

22 MR. ZAHLER: Off the record..

23 CHAIRMAN SMITH: Off the record.

24 (Discussion off the record.)

THE WITNESS: Let me try and summarize my reading25
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1 of pages -- the bottom of page 23 though 24 The side

2 effects are estimated by looking at the millions of

3 potassium iodide doses which are delivered each year. Those

4 doses are in 300 milligr' ass, which is higher than the dose

5 which would be given in the case of a reactor energency.

| 6 They look at the number of reported events and th en

7 they divide by the total number of doses which they estimate

8 vere given. And that gives them a range of f rom -- I would

9 like to read this sentences "Even with the underreporting

10 of Complications of iodide therapy in the presumably ill

11 pop ula tion , as well as the obvious underreporting of 300

12 milligran doses of iodide, the above rate represents only a
-7 -6

13 seventh order risk , that is, between 10 and 10 at a

14 daily therapeutic level administration."

15 BY ER. ZAHLER: (Resuming)

16 Q An I correct, ' Dr. Beyea, that to reach those

17 numbers they had on average 24 reactions per year, and ther
6

18 divided that by an estimate of 48 times 10 doses of
.

19 potassium iodide per year?

20 A That is one calculation they did, yes.

| 21 Q Do you know how many doses per person are involved?

A Some of these doses are given over a period of22

23 years.

24 Q And on a daily basis, is that correct?

A Yes.25
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1 Q so in fact, 10 or 10 does not represent the

2 number of side effects in actual patients, does it?

3 A Perhaps not.

4 Q In fact, if you assume that someone took three

5 administrations of this a year, it may be higher by a f actor

6 of a thousand, isn't that correct?

7 A What would be on the order of a thousand?

8 0 I as sorry. If there were three administrations of

g potassium iodide a day -- -

10 A Yes.

11 Q And there are 360 days in a year, in fact in terms
7

12 of the number of patients who had side eff ects, the 10
6

13 and the 10 figures are high by a factor of 1,000, isn't

14 that correct?
| 15 A The figures are no t high. I do not understand what

16 rou mean. The figures are a ra tio. The ratio is correct.

17 Q The ratio, however, does not represent the
.

18 incidence of side effects on patients, is that correct?

19 A The ratio cannot represent the incidence of side

20 effects in the patients. You divide the number of effects

21 by the number of doses. I think you should rephrase it. I

22 think we understand what you are saying. I do not think it

23 is phrased right.

24 Q Well, the figures are in terms of the number of

25 side eff ects per dose, is that correct?
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1 A Per dose, yes.

2 Q And if, for example, in this situation people might

3 take up to 1,000 doses in a year.'

4 A Tes.

5 Q If you were to calculate the number of side effects

6 per person, those figures would have to be reduced by 1,000,

7 is that correct?

8 A The number of patients who would be dealt with for

g a fixed dosage would be reduced by a factor of 1,000.

10 0 okay. Now, turning to your testimony, on page 12

11 where you had footnote 7, isn't it correct that in applying

12 this NCRP report you associated the number of side effects

13 per dose to the number of side effects per person?

14 A This is my footnote 77

15 Q Your testimony says that " Based on this NCRP report

16 the likelihood of such side eff ects might not even show up

17 in 200,000 people," is tha t correct?

| 18 A That is correct.
6

19 0 Well, if we took 10 and we divided that by

20 1,000, this indicates that side effects might show up once

21 in 1,000 per pa tient.

A No, no, not at all. It would if they took the dose22

23 for a year three times a day, but they are not going to take

it for that long.24
|

0 For the emergency situation.25

s

%
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1 A They are going to take it for ten days, not a year.

2 0 We will get to tha t in a second. I just want to

3 find out the basis on which you used the NCRP, report for

4 your testimony.
~

5 A I used their risk figures, as I say in footnote 7.
,

6 The risk of side effects has been calculated to lie between

7 one in 1 million to one in 10 million.
8 0 Per dose.

9 A Per dose.

10 0 And if you -- but in the text you then translate

11 that to an effect on per people, is that correct?

12 A That is correct. I multiplied the risk figure

13 times the population times the number of doses.

DR. LITTLE: Can I maybe get this on the track and14

15 speed it up? If a person reacted adversely to iodide, is it

16 likely that he would be taking continuous doses of potassium

17 iodide f or asthma, for example?

18 THE WITNESS: No. You would stop taking it, as I

1g understand it. You are advised to stop taking it.

DR. LITTLE: In fact, this side reaction would show20

21 up how much after first adainistration of iodide?
THE WITNESS: I believe it shows up within a few

22

days, because then they are told not to take it any more.
23

DR. LITTLE: Right. Now, dTes that. help get you on
24

the track you are going.to?25
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1 EE. ZAHLEEa It does, except that my information

2 indicates that in some of these therapeutic doses people in

3 fact continue to take up to 1,000 doses per year even though

4 they do not have side effects; and therefore, the figures

5 still have to be adjusted in some manner to go from the NCEP

6 report to determine the effect of potassium iodide on

7 people, on patients.

8 THE WITNESS You make an assumption ---

9 DR. LITTLE: Just a moment. The likelihood tha t a

10 person who is not sensitive to potassium iodide would

11 con tinue to take many doses is auch greater than the

12 likelihood that a person who is sensitive to it would take

13 many doses, correct?

14 THE WITNESS: Did you ask that to me or to --

15 DE. LITTLE: To you.

16 THE WITNESS: Yes.

17 DE. LITTLE: That is the direction Er. Zahler is

18 going, I think.

19 EE. ZAHLEE4 That is right.

20 BY E3. ZAHLEEs (Resuming)
(

( 21 0 What I at trying to get at, Dr. Beyea, is tha t
6 7

would tend to indicate that the 10 and the 10 figures
22

23 have to be adjusted in some manner if you are going to apply

that risk number of a general populaticn, because those24

numbers are based on doses, not the number of patients.25
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1 A Well, we make the assumption -- we make a linear

2 assumption, a linear hypothesis assumption on this
(
3 calculation, and that is what the NCRP said to do.'

4 0 I as sorry, Dr. Beyea. This has nothing to do with

5 a linear hypothesis, what I am talking about. It has to do

| 6 with the fact that the risk figures calculated in the NCRP

7 report were per dose, and that you therefore have to account

8 for the nuober of doses that patients take to come up with a

g risk factor per patient.

10 A Would you tell me then what you assume the risk

11 figure should be?

12 0 I would figure that it is based on this data. It
-3

13 is somewhere close to 10 one in 1,000.,

14 A You are saying that one in 1,000 people who took

15 potassium iodide during the emergency period would have side
|

16 effects.

17 0 I am not testifying. I cannot say. I think this

18 is a crummy way of getting at the estimate. I would like
t

!
| gg you to maybe admit that it is also a very -- no, I do not

20 say that at all.

| 21 ES. GAIL BRADFORD: Excuse me, Mr. Chairman. The
,

'

22 witness has already answered how he arrived at his estimate

23 on page 12, and Mr. Zahler does not like it; but perhaps

24 there is some way we could just have the witness explain how

25 he did it, and maybe that would be sufficient for Mr. Zahler.

A
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'

.

1 MR. ZAHLER4 I understand it. I am willing to

2 leave the record as it is at this point. I will just move

/ 3 on.

4 BY HR. ZAHlER: (Resuming)

5 0 Even if we were to assume the one in 1 million,

6 what is the probability using that risk factor of an adverse

7 reaction in 200,000 people?

8 A It is one in five of getting one adverse reaction.

g 0 And that is what you associated in your testimony

10 as with such a low frequency that most likely none would

11 show up.

12 A That is correct.

13 0 In the 200,000.

14 A That is correct.

15 0 You ignore that one in five possibility.

16 A I said most likely there would be a one in five

17 chance of getting one adverse reaction which would be a

18 relatively minor reaction that the patient would be -- the

19 instructions would indicate that one should stop taking it

20 if one got a mild adverse reaction.

21 0 Do you have an estimate of the number of people

22 within the ten-mile emergency planning zone who would

23 require immediate medical attention after taking pottesium

24 iodide?
A The number of people --25
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1 0 Who would require immediate medical attention after

2 takia) potassium iodide.

3 A Well, the normal population, it would be of -- a

4 sue in five chance of any adverse reaction. Most of those

5 could be dealt with by the phone. So I -- why do you think

6 there would be a difference?

7 0 EO, DO*

8 HS. GAIL BRADFORD: Excuse me. Is Mr. Zahler

g willing for this question to assume that the people in this

to area are like people anywhere? I mean, is there so mething

11 special about -- do you just want to know for a number of

12 192,000 people or --

13 MR. ZAHLER: I am just talking about clinical

14 res po nse .

15 55. GAIL BRADFORD: Okay.

16 BY ER. ZAHLER: (Resuming)

17 0 Let me draw the distinction between my questions,

18 because we may have passed each other. I understand the one

19 in five chance for 200,000 is in a reaction. What I'm

inquiring now is whether you have any estimate as to the20

21 number of people that would require immediate medical

22 attention; that is, they do not have a minor side effect;

23 they have a major reaction to taking the drug?
MS. GAIL BRADFORD: Does the witness understand?24

THE WITNESS Yes, I now understand.
25
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1 ES. GAIL BRADFORD: The distinction --

2 THE WITNESS: It appears to be of the order of 100

3 lee s,100 times les s according to the NCRP numbers.

4 BY HB. ZAHLER: (Resuming)

5 0 So based on your application of the NCRP numbers,

6 there is a one in 500 probability that someone in the

7 200,000 population would have an immediate medical -- would

8 require immediate medical attention.

g A Yes.

10 0 And that is based on the NCRP report, is that

11 correct?

12 A It is based on a very quick reading of page 24

13 while I an on the stand here.'

14 0 You have not done any other independent analysis to

15 determine that.

16 A No.

17 0 If you look down at the bottom of page 2n in the

18 NCRP report, ther identify as an additional basis for their

19 vie w as to the lov ' toxicity level of potassium iodide its

20 use as a blocking agency when iodine 125 fibrinogen is

21 administered, is that correct?

22 A Yes.

23 0 Do you know whether there are any studies that

indicate that the use of potassium iodide in connection with24

iodine 125 fibrinogen in fact does result in side effects?25
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1 A Vould you try that one again? I missed that.

2
- CHAIEEAN SEITH Two sesbers of the Ecard at least

3 do not know what word you are using there.'

4 EE. ZAHLEEs I can read it. I do not know --

5 fibrinogen, f-i-b-r-i-n-o-g-e-n, and I understand it to be

6 some type of clinical test, but do not ask me what.

7 DR. LITTLE: We just plain'did not enderstand the

8 word you are saying. I know what the word means.

g EE. ZAHLEE: You are on step ahead of me.

10 BT NE. ZAHLE3: (Resuming)

11 Q The question to you, Dr. Eeyea, is the NCEP report

12 indicates that when this test is done, whatever, with

13 respect to fibrinogen, the FDA approves the administration

14 of potassium iodide at the same time, and that cher

15 therefore draw some additional support as to the lack of

16 toxicity of potassium iodid e, is that correct?

A Yes.17

18 Q And my question to you was whether you were aware

19 of any studies or reports that indicate that during the
administration of potassium iodide during such cases there20

21 were side effects.
A When the potassium iodide was given in 25022

milligrams with the fibrinogen?23

24 Q That is correct.

A No, I do not. I also fail to see the relevance,
25
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1 but I guess that is irrelevant.

2 Q Hopefully I will tie up the relevance of it some

3 day. Are you f amiliar with a report by Denham and Hinsworth

4 in Age and Aging 1974, entitled " Hyperthyroidism Induced by

5 Potassium Iodide Given in the Course of Iodine 125
6 Fibrinogen Test?"

7 A Is this in the references in NCEP's 557

8 Q Ion can determine that as quickly as I can,

g unfortunately.

10 A I do not remember it. If it is not in here, I

11 would have no familiarity with it at all.

12 Q Okay. Do you know whether Dr. Yalov in her

13 presentation to the Endocrine Society referenced this

14 particular paper and pointed out that the NCEP report had

15 ignored its conclusions even though it had been issued just

16 a few years before the report?

17 A I do not know if that is the case.

18 Q Are you familiar with the NEC SECY paper with

19 respect to the use of potassium iodide?

20 A The one written by Aldrich, David Aldrich and Roger

21 Blond?

22 Q That is the Sandia report that is attached to it.

There was a cover that vent with it that is an action for23

24 the Commissioners dated Bay 20, 1980. Do you recall ever

25 seeing that?
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1 A Who signed it?
"

2

3

4

5

6

7

8
9

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25
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1 0 The cover sheet is signed by Harold Denton.

2 A I am sure I have seen it. You will have to just
'

3 let me look at it very quickly. I am sure I have seen it.,

1

4 Could I just look at it very quickly?

5 (Counsel handing document to witness.)

6 HS. GAIL BRADFORDs Mr. Zahler, what was that

7 document? I know you just lost it, but this is not quick

8 quiz time. *

9 HE. ZAHLEEs As soon as I get it back, I'll tell

10 you.

11 (Witness reviewing document. )
,

12 THE WITNESSs I am sure I have seen it. I don't

13 recall, but I am sure I have seen it before.

14 BY HB. ZAHLER (Resuming)

15 Q The reference, for the record, is Commission

16 Action Papen SECI-80-257, dated May 20, 1980.

|
17 Did you notice when you reviewed it that included

18 therein were two recent papers that were being brought co

19 the attention of the Commission that indicate that the

20 toxicity of potassium iodide might be greater than

21 previously thought?

22 A For certain segments of the population?

23 0 That is correct.
,

24 A Yes.

25 0 What segments of the population are particularly
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1 sensitive to potassium iodide?

2 (Pause.)

3 A Eocid you rephrase the question again?

4 Q What segments of the population are particularly

5 sencitive to potassica iodide?

6 h I believe it is those segments whien would have a

7 tendency toward hyperthyroidism, but I do not know.

8 Q Ion have not done any study?

*

9 A Just what I read in NCEP 35.

10 Q Aside from that, you do not have any independent

11 knowledge?

12 A Mo.

13 Q Have you reviewed the two articles attached to

14 that SECY paper?

15 A These are -- if they did not appear in NCRP 55, I

16 have not reviewed them, or they have not been reviewed for

17 se in NCRP 55.

18 Q Iou have no knowledge, then, as to any research or

19 work that is done after the 1977 publication da te of the

20 NCEP report?

21 A No. I have discussed the lundell paper with you

22 and certain other papers. But I do not know the papers that

23 you are referring to.

( 24 Q Before you made the decision to dispense potassium

25 iodide to the general population, do you think it would be

I A1.DERSoN REPoRDNG COMPANY. INC.
1
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|

1 necessary to review this current literature with respect to

2 increased potassium iodide toxicity for certain segments of
.

3 the population?
.

4 A I believe the FDA is taking this into account, and

5 as far as I know they have continued to authorize general

t 8 use of potassium f or the general popula tion.
l

7 0 Did you notice when you looked at that SECY paper
.

8 whether one of the recommendations vas- to go back to the FDA

9 and get their review based on this additional work?

10 A The FDA is continuously reviewing potassium --

11 potassium iodide and its use. If there is a question on

12 this issue, you should ask questions of the FDA. .

13 0 It is somewhat unsettled before the FDA at

14 present?

15 A No, it is my understanding that the FDA has not

16 been given any information which has led it to reverse its
.

17 decision to allow potassium iodide for the general

18 population.

19 Q And it is your understanding that that FDA

20 approval authorizes the sale of potassium iodide to the

21 general public?
|

| 22 A It allows for over the counter sale of this drug.

23 0 Do you happen to know what the estimates for

24 adverse reactions were prior to the time of the institution

25 of the swine flu program?

|

i
.
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1 A No, I do not.
<

2 Q Do you know whether the incidences of side

3 reactions af ter administration of the swine flue vaccination'

4 were greater than anticipated prior to the institution of

5 the program ?

8 A I do not know. I believe they were. I do not

7 know.

8 0 Do you know whether potassium iodide is

9 appropriate to be taken by pregnant women?

10 A This is discussed in NCRP 55 and they suggest that

11 it can under appropriate conditions be taken by pregnant

12 women. If it were not, that could be given as instructions

i
, 13 as part of the -- as part of the distribution.
!

14 Q Do you know whether there is any difference of

15 opinion as to that by federal agencies?

16 (Pause.)

17 A I do not know such a fact.

18 Q In your testimony you identify the FEMA report to

19 the President.

20 A Tes.

21 Q Have you reviewed that document?
.

22 A Yes, I have.

23 Q I hand you a copy of it and I ask you to take a

24 look at page III-28.

25 (Counsel handing document to witness.)
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1 (Witness examining document.)

2 Q I ask you to look at the last paragraph on that

3 page and tell me whether it refreshes your recollection as

4 to some dispute among the federal agencies as to the

5 propriety of taking potassium iodide by pregnant vonen?

6 (Witness reviewing document.)

7 A I would like to read the paragraph, quote: " Host

8 undesirable side effects that have been observed are related

9 to the ingestion of higher doses of potassium iodide than

10 are recossended here for the thyroid-blocking function.

11 Certain people might experience some undesirable side

. 12 effects at the levels recommended for thyroid blocking.

13 Persons who are known to be allergic to potassium iodide or

14 iodides, pregnant women or other persons who are advised by

15 a physician not to use the drug should not take it. At the

16 recommended low doses, undesirable side effects appear to be

17 relatively rare and not very serious."

18 Q Now, the question to you was whether that

19 ref reshes your recollection that at least the Federal

20 Emergency Management Agency did not recommend that pregnant

21 vonen take potassium iodide?

22 A I as not sure that that is what they stated. Ihey

23 said pregnant vosen or other persons who are advised by a

24 physician not to use the drug. And I assume -- I think it

25 is ambiguous whether pregnant women should not take it

s

1
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1 regardless or whether pregnant women should not take it if

2 their doctor recoamended against it. I am not sure what the

3 dispute is here.,

4 -Q What do you think -- what is your understanding of

5 that they wrote?

6 A' I do not know. I think that I would -- I would

7 vant to ask thea what their -- what their opinion is.

8 I would point out that they also are basing their

9 information on other people's -- other people's

10 information. That is a second-hand report.

11 Q By the way, your testimony indicates that FEMA has

12. recommended stockpiling of potassium iodide; is that

13 correct?

14 A That is correct.

15 0 Where has FEMA recommended th'e potassium iodide be

16 stockpiled?

17 A Page III<31 and page III-32.

18 Q I as sorry. My question was ambiguous. I did not

19 sean where in the report.

20 Where is FEMA proposing ph ysically to have the

21, potassiua iodide stockpiled.

22 A I believe it is some central location. I aa not
.

23 sure where.

24 0 would you turn to page VI-11.

25 A Yes, yes.

.
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1 0 Does the last bullet there refresh your

2 recollectio: that what is recommended by FEMA is that FEEA

3 purchase a supply and stockpile it in a central location?

4 A That is correct, which.is consistent with my

5 testimony, in that I said that there is -- there is a

6 disagreement among experts as to whether or not the material

7 should be predistributed.

8 Q FEMA does not even propose to stockpile it at each

9 -- near each reactor site. They propose a central location

10 for the nation; is that correct?

11 A That is correct.

12 (Pause.)

13 Q At what point in time should potassium iodide be

14 taken to be effective as a blocking agent?

15 A It should be taken, to be most effective, a few

16 hours before ingestion of the radioactive iodine. The

17 efficacy of the drug decreases after you r. ave been exposed

18 to -- actually exposed to the radioiodine.

19 0 How long af ter the uptake or the initial uptake of

20 the iodine-131 aust potassium iodide be administered to

21 obtain at least a 50 percent blocking effect?

22 A I think it is usef ul in answering this question to

23 refer to actual data rather than my memory.

24 (Witness reviewing document.)

25 A About two hours.
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j

1 Q Wuere are you reading from? Where did you get

2 that figure from.

3 A This is from NUREG-CR-1433, Sandia Report 80-0981,

4. title, " Examination of the use of potassium iodide as an

'

5 emergency protective seasure for nuclear reactor accidents,"

6 David C. Andrich, Sandia, Roger Bland, USNBC, March 1980.

| 7 And the figure is from page 19 of that report.
1
'

8 Q Do you recall whether the FDA notice and NCRP

i 9 indicate the 50 percent blocking factor during the first
|

| 10 three to four hours?

11 A Sandia said over three to four hours?

12 0- Yes.j

13 A They may have. We can refer to -- we can refer to

14 it.
|

15 Q The difference --

16 A I will take your word for it.
|

17 0 The difference is not that important. Is there

18 some uncertainty as to the time within which potassium

19 iodide needs to be taken to be effective?

20 A There is a series of curves that are presented

21 here, and there is some uncertainty of an hour or so, it

22 looks like.
.

23 0 Do you agree with the conclusions reached in the

- 24 Sandia report that you just cited?

25 A Some of then I agree with; some of then I do not.

|

,
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1 0 One of the conclusions in here that, just based on'

2 a cost-benefit analysis, the distribution of potassium
i

|

3 iodide to the general public is not justified; is that

4 correct?

5 A That calculation, as I mention in my testimony,

6 was done assuming a meltdown probability and large release

7 of radioactivity, that is stated in the reactor safety

8 study. On that analysis, one would not expect to have a

9 large release of radiciodine over the course of a nuclear

10 program, and in that sense the money would be -- would be

11 wasted, and therefore it would not be cost effective in that

12 sense.

I 13 However, if one wants to use potassium iodide as a

14 backup measure as a way of dealing with the residual risk
.

| 15 that the Rasmussen numbers are incorrect, I then think it is

16 cost effective, as the premium on an insurance policy.

17 Q Have you done any analysis to determine whethar

18 the money that would be involved in such a prograw migh t be

19 better spent, either in terms of operator training,

20 increased hardware safe' guards --

21 ES. GAIL BRADFORD: I object.

| 22 BY BR. ZAHLER: (Resuming)
1

23 0 -- evacua tion planning?

24 MS. GAIL BRADFORD: I object. Does the witness

,

25 have any basis for financial comparison of the cost of

I
|

|
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1 operator training, for example?

2 CHAIRHAN SHITH: What is the question?

3 HR. ZAHLER: The question was whether the witness

4 has done any study to determine whether the money which he

5 is -- has talked about as residual insurance might be better

6 spent someplace else.
.

7 MS. GAIL BRADFOUDs The question assumes that the

8 witness knows how much money various other things cost.

9 ER. ZAHLER: The question was did he do a study.

10 If he does not know, the answer is no.

11 CHAIRHAN SMITHS All right. Let's have him answer

12 the question.

13 THE WITNESSs I think that the potassium iodide is

14 cost eff ective if the meltdown probability is higher than

15 the Rasmussen study. So if I assume a higher meltdown

16 probability, then it is cost effective. If I assume a lower
,

17 -- if I assume the Rasmussen number, then it is not. So I

18 have to make the statement that if the Rasmussen number is

19 correct, the money could probably be spent better somewhere

20 else.

21 If the Rasmussen number is wrong, I think the

22 money is well spent in general in potassium iodide, and in

23 particular at the site. I think we have a special

24 situation, and I think that the dividends f rom potassium at

25 this site, given the special circumstances of lack of trust,

"
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1 would be -- would be very well spent in this area.

2 ER. ZAHLER: Mr. Chairman, I am going to move that

3 the witness' last comments about special circumstances and

4 lack of trust be stricken.

5 CHAIBEAN SMITH: No. The question -- the question

6 was not - you asked for it.

7 ( Laught e r . )

8 ER. ZAHLER: Not because it is unresponsive fr.g

9 Chairman. It is not based on that. It is based on that the

10 witness does not have any qualifications with respect to

11 psychology, sociology or psychiatry. He is unqualified to

12 sake those statements.

13 CHAIREAN SHITH Overruled, or motion denied, I

' 14 guess. But I do not think you should go into this area.

15 The whole idea is -- is not very useful, that if the money

16 were to be saved it would be spent somewhere else. Where

17 does that take you?

18 ER. ZAHLER: Just picking up on the witness'

19 answer, for example, the question is in terms of protecting

20 the public is it worthwhile doing an investigation to

21 determine whether, assuming tha t the Rasmussen figures are

22 low, it pays to spend the money to bring the probabilities

23 down to those figures, rather than spending the money in

24 terms of mitigating the consequences.
i

;

25 CHAIRMAN S'!ITH: You see, this is where I have i

|

AtoaR$oN REPoRTNG CoWmY. WC,

400 VIRGNA AVE S.W, wASHmGToN D.C. 20024 (202) S64-2346

. . . _ - -_ _ - - . - - ._. . . . . . . _ . - . - - _ _ _ . .-



18,420

1 trouble with it. I thought cost effectiveness was an area

2 that was worthy of inquiry But your angle of approach to se

3 does not make auch sense because it assumes that whatever

4 else might he done would not be done unless you forego

5 thyroid blocking. And we are getting into conjecture. It

6 is not going to help the record.

7 (Board conferring.)

8 ER. ZAHLER: Mr. Chairman.

9 .CHAIBMAN SEITHs You do not make any assumptions

10 as to who bears the cost to begin with?

11 BB. 2AHLEBs No, but I think there is an important

12 issue here that always runs through all of energency

13 planning, and it is a philosophical dispute as to whether

14 emphasis should be placed on precluding the accident or

15 minimizing the likelihood of the accident versus sitigating

16 consequences once the accident has occurred. And there is

17 always that tradeoff.

18 And what I want to find out is whether in this .

I
19 instance this witness has done that type of tradeoff or !

!

20 comparison. I think it is a relevant inquiry. |

21 CH'AIBMAN SMITH: Well now, say that again.|

22 HR. ZAHLEBs In any aspect of emergency planning,

23 there is always a dispute as to, should our resources be

24 spent so as to attempt to minimire the likeliho)d of the

25 accident versus minimizing the consequences of the accident |

.
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.

1 once it has occurred. Both of then have to be dealt with,

2 there is no dispute about that. The question is the

3 relative importan=e that one applies to that.

4 And the question I an asking this witness in this
1

5 instance is, at least with respect to his reconnendation for

6 potassium iodide, has he undertaken such a comparison.

7 CHAIREAN SHITH: And how would a person make such

8 a comparison? How could such a study ever be done by

9 anybody?

10 MB. ZAHLER: It is the one that the Commission
l

11 vrestled with when they updated their energency planning

12 rule. They said it in very explicit terms, that ther

13 proposed to put more emphasis on energency planning than

14 they had before.

15 MS. GAIL BRADFORD: Sir?

16 HB. ZAHLER: The question is, does this go beyond

17 what is required by the rule, and the question is whether

18 even more emphasis should be on nitigating the consequences

19 side versus reducing the probability of the accident

20 itself. It is a very fundamental principle and the Board

21 does not have to wrestle with it in terms of the rule, but

22 in this instance this witness is proposing to require

23 something that goes beyone the. rule and I therefore think it

24 is relevant to inquire as to whether he has done any study.

25 CHAIREAN SEITHs Okay. We allowed you to ask the
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1 question over objections.

2 THE WITNESS: Okay. So I shocid answer it, then?

3 ES. GAIL READFCEDs Sir?

4 CHAIEEAN SEITH: All right.

5 ES. GAIi EEADFORD: In Er. Zahler's explanation,
,

6 he has said that the Cognission -- they had to decide
t
i

7 whether they shocid put more emphasis on energency planning,'

1

8 and his implication is they chould spend less emphasis on

9 other kinds -- preventing the accident. There is a more and

to therefore a less es;hasis.

11 And I do not think there is any basis for saying

12 that the C$naission thought that the licensee should have

13 less emphasis on preparedness.

14 CHAIREA5 S!!!Hz All right. What is the rending
.

15 question?

16 EE. ZAHLIE: Er. Chairman, I withdraw the

|
17 question.

!

| 18 (Pause.)
|

19 EY 53. ZAH1EE (Resuming)

20 C Dr. Beyes, how do you propose to distribute or

21 predistribute potassium iodide for people at the work

22 place?

23 A I would assume that large stockpiles of tablets *
|

! 24 would be sailad to large businesses, so they would he
\ .

l 25 centrally stored at each relatively large business.

|
'

!
i

| |

|
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1 0 Do you know how many people we are talking about

2 within the ten-mile area?

| 3 A How many people who work within the ten-sile
t

[

4 area?'
-

5 0 Yes.

6 A I do not know. I assume it is comparable to the

7 nunber of people who live here.

1

| 8 0 How do you propose to predistribute potassium
|

| 9 iodide to transients?

| 10 A You cannot do that. I would not be promoting

11 predistribution to transients at this time, because I do not

12 know how to do it.|

I
13 MS. GAIi BRADFORD: Sir, I do not know that the

| 14 witness has the same understanding of " transients" as we
i

15 have been using in this hearing.
,

16 BY ER. IAHLER: (Resuming)

17 0 Let me define it for you. Would you propose

|

| 18 predistributing potassium iodide to people who were spending
|
; 19 a night in a hotel?

~

1

20 A I do not see why the Commonwealth could not

21 distribute potassium iodide to a hotel.

22 0 You are proposing that? I just want to be clear

23 what it is you are proposing.

24 A I do not -- let se just say that I do not think j

25 that one can give potassium iodide to everyone. I do not
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1 think that is possible under emergency situations. But I I

2 think that one could get 50 percent coverage, 75 percent

3 coverage. That is about as much as I think would be

4 possible.

5 Q Including the cost figures in your testimony, did

6 you include the cost of predistributing potassium iodide to

7 the work place or to the hotels?

8 A Yes, I did -- vait a minute. My testimony? Hy

9 testimony or other work I have done?

10 In other work I have done, I have considered -- I

11 have considered the distribution cost to the work place and

12 I have doubled the cost. I assumed that the cost of

13 distributing to the work place would be equal to the cost of

14 distributing it to individuals. That I think is a

15 conservative assumption.

16 In my own testimony, what I did for this hearing,

17 was to use the Swedish numbers of one dollar per person, and

18 so that would not include -- that would not include the

19 distribution cost to the work place. The distribution cost

20 to the work place might be then 25 percent more of that
.

21 figure.

22 0 What is the basis for the 25 percent?

23 A That one would need certainly much less -- you

24 could certainly have four doses in the wo rk pla ce . You would

25 not have to have individual doses. And therefore, the

.
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1 package cost and distribution costs are less.
|

2 0 Hov long does one have to take potassium iodide

3 for it to be effective?,

4 A It depends on the situation and the accident that

5 you are talking about. If you assume a scenario where you

6 are exposed to radioiodine for one day and then you leave,

7 you can take potassium iodide -- strike that.

8 It is recommended that you take potassium iodide

9 for ten days. But most of the benefit comes from the first

10 few days of taking the potassium iodide.

11 0 Does the instructions prepared by Carter-Wallace

12 to be distributed with potassium iodide indicate that you

13 should take it for ten days?
.

14 A I do not know.

15 (Pause.)

,
16 A It says -- I have now found the relevant

17 reference. It says: "For all dosage forms, take for ten

18 days unless directed otherwise by state and local public

19 health authorities."

20 0 Do you know whether the "unless directed

21 otherwise" would require a longer administration of the drug

22 or a shorter administration of the drug?

23 A I can imagine sit'ations when it would be both.u

24 DH. LITTLE: Mr. Zahler, excuse me for

'5 interrupting here. But I think all of the parties have a

i
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1 copy of the Commonwealth of Pennsylvania's Department of

2 Health radiation emergency. response plan. And Attachment 1

3 to Appendix 1 in that includes a copy of the directions from

4 Wallace Laboratories f or use of thyroid block, and everybody

5 could look at it along with you and Dr. Beyea.

6 ER. ZAHLER: That is correct. I believe that is

7 Appendix I rather than Appendix 1. It is in the middle of

8 the document someplace.

9 DR. LITTLE: You are right, it is an "I." I see

10 that now.

11 MR. GRAY It is page I-14.

12 DR. LITTLE: Right.

13 BY HR. ZAHLERs (Resuming)

14 0 Dr. Beyes, can you explain the reason why it is

15 necessary to take potassium iodide even after or past the

18 time when the iodine-131 was received by the subject?

17 A Well, some radiciodide remains in the body. There

18 is a biological half-life as well as a radiological

19 half-life, and so there is some radioiodine still in the

20 body, and you want to keep the thyroid blocked.

21 0 Do you know what the radiological -- the

22 biological half-life of iodine is in the thyroid?
/

23 A In the thyroid or.in the body?

24 0 In the thyrcid.

25 A The lifetime in the thyroid is not very long.
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1 0 Do you know what the biological half-life of

2 iodine is in the thyroid?

3 A It is a long period of time. I do not knov

4 whether it is weeks or months. I do not remember the
_

~

5 numbers.

6 Q And is that the reason why it is necessary to

7 continue taking the drug for some period of time af ter the

8 initial uptake?

9 A No, because if you are blocking you do not have

10 any radioactive iodine in the thyroid.

11 Q So it is the radioactive iodine that is residual

12 in the rest of the body that would saturate the thyroid if

13 the blocking agent was stopped?

14 A If the blocking agent were stopped, there would be

15 some -- the thyroid would scavenge the remaining radioactive
.

16 iodine in the body and store it in the thyroid.

17 Q Under your system, where you propose that a family

18 might not each have a complete amount of the drug, but might

19 take it for a few days, how would you propose that they be

20 restocked with the drug?

21 A I believe that th'ere would then, in the two-day

22 period, be a sufficient time for them to go to a centralized

23 storehouse that the State of Pennsylvania would keep or have

24 the medicine flown in from the FEM A central stockpile.

25 CHAIRMAN SMIIH: Excuse me. Before you go on,

.
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1 wasn't there -- I think that there is a little void in the

2 exchange there. You established the witness did not knov

3 what the biological half-life of iodine is in the thyroid.

4 But you did not establish what the biological half-life is,

5 if he knows, in the body other than the thyroid.

6 THE WITNESS: Eight to ten hours, eight to ten

7 hours, something like tha t.

8 (Pause.)

9 BT EE. ZAHLEEs (Resuming)

10 0 Is potassium iodide available in forms other than

11 the Carter-Wallace drug?

12 A Yes, I believe it is in the form of liquid from

13 other manufacturers.

14 CHAIREAN SEITH: Would you tell us a logical time

15 for the noon break?

16 EE. ZAHLEE: Yes.

17 BY EE. ZAHLEE: (Resuming)

18 Q Do you know whether it is available in cough

19 medicine preparations that are suggested for children?

20 A I do not know if it is.

21 0 Have you checked the " Physician's Desk Reference"

22 to see whether there are other forms of potassium iodide

23 available that might be taken in the form, for example, of

24 cough medicine?

25 A I have looked at the " Physician's Desk Feference,"

|

|

|
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1 but I do not remember. I do not remember this. I was not

2 looking for that at the time and I do not resenber that it

3 is there.

4 HB. ZAHLEE4 Er. Chairman, let's break here. I am

5 going to ask the witness over lunch to review two short

6 pages from the " Physician's Desk Reference" in that regard.
.

7 CHAIEHAN SMITH: Okay. We will adjourn until 1:00

8 p.m. -

9 (Whereupon, at 12:02 p.m., the hearing was

10 adjourned, to reconvene at 1:00 p.m. the same day.)

11

'

12

13

14 .

15

16

17

18

19

20

21 .

I
!

22
.

24

25
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1 AFTERNOON SESSION

2 (1405 p.m.)

3 CHAIRHAN SEITH: Are you ready to proceed?

4 We have a visitor today from the Washington area.

5 He have Dr. Germaine'laRoche and Mr. James Ray. Dr. laRoche

6 is from the Nuclear Regulatory Commission and James Bay from

7 the United States Geological Survey. And it was the

8 Geological Survey, Mr. Ray, who were responsible for the

9 maps that we vere able to bring to the hearing, which we

10 appreciate very much.

11 Proceed.

12 Whereupon,

13 JAN BEYEA

14 the witness on the stand at the time of recess, resumed the

15 stand and, having been previously duly sworn, was examined

16 and testified further as follows:

17 CROSS-EXA5INATION -- RESUMED

18 BY ER. ZAHLER:

19 Q Dr. Beyea, when we broke I gave you two pages from

20 the " Physician's Desk Reference." Turning to the page where

21 there is a description of PIEA, P-I-5-A, syrup, on page 888,
t

| 22 1980 " Physician's Desk Reference."
.

23 A Tes.

24 0 Would administration of that syrup provide the

25 same function as potassium iodide tablets provided by

ALDER $oN REPORTING CoWPANY,INC,
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1 Carter-Wallace?

2 A It appears to, although I have no idea what the

3 black rasberry-flavored base would do to the action of the

4 drug.

5 Q Do you have any reason to believe that it would

6 affect it?

7 A No.

[5 CHAIHHAN SMITH: Dr. Beyea, would you move the

9 aicrophone closer to you south, please.

10 BY HB. ZAHLEE: (Besuming)

11 Q Do you know whether the syrup is available at a

12 drugstore?

13 A I do not know.

14 Q Do you know whether it requires a prescription?

15 A I do not know. I assume it does. Most -- most

16 saterial used for asthma I believe requires a prescription,
,

17 but I am not sure.

18 0 Do you know whether the indication on the upper

19 right-hand corner there of "B" and a cross indicates a

20 pres crip tion ?
-

21 A I do not see that.

22 Yes, it does.

23 0 Turning to page 699, there is another cough syrup

24 described there, Pediacof, P-e-d-i-a-c-o-f. Do you knov

25 whe ther administration of that cough syrup would provide a

ALDERSoN REPORTING COMPANY,INC,
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1 thyroid blocking function?

2 A There are a great number of other drugs that are

3 in this material that I do not think that I can give you any

4 indication one way or the other whether this would act as a

5 blocking agent. I have no idea.

6 0 One of the items included is potassium iodide, 75

7 milligrams; is that correct?

8 A That is correct. -

9 0 You just don't know whether in fact it would

10 function as a thyroid blocking agent?

11 A There is a possibility of a number of synergisms.

12 I just do not know.

13 0 Have you ever investigated the use of drugs

14 available at the drugstore for the use of thyroid blocking,

15 other than the Carter-Wallace drug, for example?

|
16 (Pause.)'

|

' 17 A That possibility has been discussed. However,

| 18 there has been concern in our minds about whether the dosage
|

| 19 whether one could get the proper dosage from -- under--

20 emergency conditions in that form.

21 0 Is it the concern that the dosage would be too

22 small, too high?

23 A Too large.

24 0 Do you know whether -- the Pima syrup indicates .

25 that it contains five grains per teaspoon of potassium

,
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1 iodide? Do you know what the milligran content is of five

2 grains ^

3 A Well, it is -- it is very high.

4 0 What would you think it is?

5 A Well, I do not know what the -- how big the -- how

6 such the black rasberry base is. I would have to know how

7 such the black rasberry base was compared to the potassina

8 iodide.

9 Q The reference --

10 CHAIBEAN SMITH: Dr. Beyea, is your sierophone

11 on?

12 THE WITNESS: Yes. Can you hear me?

13 CHAIRMAN SMITHS They are very sensitive to

14 proximity. So could you keep it --

15 THE WITNESS: How is that? Is that better? Okay,

16 I as sorry.

17 BY EE. ZAHLER: (Resuming)

18 Q The composition indicated there is potassium

19 iodide, five grains per teaspoon in a black

20 rasberry-flavored base. Ey question is --
,

,

21 A So it is a very large dose per teaspoon.

22 0 That large dose being five grains.
4

23 A Five grains. I thought it was five grams. I

24 apolocire.

25 0 No, it is crains.
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1 A And a grain is what?

2 0 That is what I was asking you.
. .

.

3 A I do not know what a grain is in units of

4 milligrams.

5 Q And the Pediocof syrup is listed as 75 milligrams

6 of potassius iodide, is that right?

7 A Yes.

8 0 That is --

9 A Per what? Per teaspoon?

10 0 That is not too large a dose for thyroid blocking

11 f unction, is it?

12 A No, but there is codeine phosphate, Neo-Synephrine

13 and chlorpheniramine.

14 CHAIREAN SEITH: Excuse me. Off the record.

15 (Discussion off the record.)

16 BY HR. ZAHLER: (Resuming)

17 0 Precisely what is the concern with administering

18 too large a dose? Does that preclude the thyroid-blocking

19 function?

20 A No, I do not think it would preclude the

21 thyroid-blocking function. But it would increase the

22 possibility of side effects.

23 Q Looking at the bottom of page 13 of your

24 testimony.

25 (Pause.)
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1 Q Is it your understanding that the hypothesis

2 advanced by Er. Levenson includes only the attenuation of

3 iodides, or does it also include the attenuation of other

4 isotopes, such as cesium, tellurium and ruthenium?

5 A The Levenson report, as I understand it, includes

6 soma attenuation f or those other isotopes as well. But I

7 believe their conjecture is that. the reduction of iodine

8 would be greater than the reduction in those other
.

9 iso, topes.

10 0 Turning to the next page, do you know whether the

11 Battelle letter --

12 A I as sorry? .
,

13 0 Do you know whether the Battelle letter attached

14 to the back of your testimony refers specifically to the

15 paper by Levenson and Ron?

16 A It would refer to one of the sequences, accident

17 sequences which would be considered in the Levenson and Ron

j 18 work.

19 Q The first sentence of that letter says, "We have

20 reviewed an evaluation that was made by EPRI."'

21 A Yes.

22 0 Do you know whether thtt reference to an EPRI

23 evaluation was the Bon and Levenson paper, or was it some

24 other work?

15 A Well, the Ron and Levenson have done more work

s
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1 than is reported in that paper, and I am referring to the

2 studies that they have done as reported by Invall before the

3 Commission, I believe on November 18. And that is my

4 understanding of the connection between the Levenson and Ron

5 works and the sequence.

6 I do not recall exactly what is in the paper. But

7 I would be delighted to take a look at it over the break and

8 refresh my memory.

9 0 Do yon recall whether this letter was in response

10 to a seminar neld on July 22, 1980, ir. Charlotte, North

11 Carolina, related specifically to the Oconee plant?

12 A I do not know what specifically this was made -- I

13 do not know -- strike that.

14 I do not know the substance of Mr. Bernero's

15 request to Battelle. -

16 0 Do you know precisely what it is that Battelle

17 looked at in preparing this letter?

18 A They looked at, as they state in their first

19 sentence, the potential conservatisms and ranges of

20 uncertainty in thE WASH-1400 analysis of the iodine release

21 for the TMLB' Greek letter delta sequence.

22 0 I have a very specific question. It refers to an

23 EPRI evaluation. Do you know which EPRI evaluation this

24 letter was in response to, or do you not?

25 A Specifically 'I do not know which one -- the study

.
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1 that they are talking about,

2 0 Did you have any involvement in the preparation of

3 this letter?

4 A No, I did not.

5 0 Are you f amiliar with the references included at

6 the bottom of this letter?j
.

7 (Pause.) ,

8 A I as familiar with similar studies that deal with

9 the TRAC code; with reviews of, I believe, reference 3, a

10 paper by Albrecht, Matschoss, and Wilde. But that is all.

11 Q If I understood you correctly, you are familiar

12 with one of the seven papers specifically listed here, and

13 you have a general background as to the subject matter; is

14 that correct?

15 A That in correct. let me say, I am not testifying

16 "as an expert witness on accident sequences.

17 0 I understand that. And maybe you have anticipated

! 18 my next question. I take it, given your unfamiliarity with

19 some of these specific references, that you could not

20 independently defend all of the conclusions stated in this

21 Battelle letter?

22 A I could not defend any calculation which depended

23 on the performance or lack of performance of emergency

24 systems. The only material that I could defend would be

25 those statements which assume the performance or lack of

l
|
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1 performance of an emergency protective system in the

2 reactor.

3 0 Does this letter deal with some -- with the

4 functioning or lack of functioning of some emergency

5 protective systens?

6 (Pause.)

7 A Only to the extent that it assumes a particular

8 accident sequence. I could not, defend whether that sequence

9 was a probable, plausible sequence.

10 0 Do you know whether EPHI ever provided a response

11 to Mr. Bernero in response to this Battelle letter?

12 A I believe they were involved with or are now at

13 least involved with the review of the full paper which has

14 beenn released in draft.

15 0 Do you know whether ther ever provided a specific

16 response to this specific letter?

17 A I do not know -- I do not know if they did.

18 Q Turning back to page 14 of your testimony --

19 CHAIREAN SEITH: If you're going to make motions

20 to strike, I certainly hope you will make it -- if you are

{ 21 planning on including the entire testimony, then make

22 wholesale motions to strike at an appreciable time after we

23 have heard the testimony and the responses, then it is going

24 to be very difficult to rule.

25 MR. ZAHLER: I have two more major questions left,
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1 both of which relate to the subject matter, and then I was

2 going to end my cross-examination. And I was going to make

3 some actions to strike at that point.

4 CHAIREAN SHITH: All right.

| 5 BI ER. ZAH1ER: (Resuming)

|
'

6 0 Looking at the middle of page 14, you have a

7 sen tence that says: "Neither of these circumstances apply,

8 however, for the scenarios leading to large releases in the

9 reactor safety study."

10 Do you see that?

11 A Yes.

12 0 Is that because the reactor safety study assumed

13 that these circumstances did not apply for the purpose of

14 preparing a particular scenario?

! 15 A The reactor safety study calculated that there

16 sould be accident scenarios in which there was not a great

17 deal of water around that could trap the cesium iodide. The

18 TELB prime sequence that we referred to is one such

19 sequence.

20 There is another sequence involving a large pipe

21 break and a failure of the energency core cooling system,

22 which also leads to a non-water path to the containment and

23 then out to the atmosphere.

24 DR. JORDANS I as a little confused here. Are you

25 saying that Mr. Levenson assumed the TELB sequence in his
|
i
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1 calcula tion s?

2 THE WITNESS: That is one of the calculations that

3 the EPHI group have assumed. They have looked at, as I

4 understand it, the whole range of accidents in WASH-1400.

5 DR. JORDANS But they did look at the whole range

6 or just the one or two sequences, like the TELB?

7 THE WITNESSs They also -- they looked at the.

8 whole range, as I understand it.

9 DR. JORDANr All righ t.

10 THE WITNESS 4 And they concluded in that sequence

11 ---

12 DR'. JORDAN: That?

13 THE WITNESS: The TELB sequence, that other

14 effects, not the water, would reduce the amount of

15 radioactivity and particular deposition in the containment,

16 s long tortuous path, they claimed, would a ttenuate those

17 sequences.

18 DR. JORDAN: All righ t. Well, I have questions.

19 I do not understand this particular section of the

20 testimony. But I do not want to interrupt now.

21 BY HR. ZAHLER: (Resuming)
-

22 0 Dr. Beyea, were you aware that on March 2, 1981,

23 by about a six to one margin the Committee on Public Health

24 of thdr New York Academy of Hedicine passed a resolution

25 indicating that potassium iodide should not be stockpiled
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1 until further study?

2 A No, I am not aware of such a resolution.

3 Q Assuming the existence of such a resolution, would

4 that affect your testimony that there is a consensus of

5 opinion that potassium iodide should be stockpiled?

6 A I would first like to know who was on the

7 Committae. Is it possible to know who was on the -

8 Committee? '-

9 0 The bottom line is, I have been in touch with
.

10 those people and they have relayed this information to me.

11 They sent me a copy of the resolution. I have not received

12 it. So all I can tell you is that it was the Committee on

13 Public on Public Health of the New York Academy of

14 Hedicin e .

15 Are you f amiliar with 'that Academy?

16 A Not particularly. The New York Academy of

17 Sciences, did you say, or Medicine?

18 Q Of Medicine. I am sorry.

19 A I now the New York Academy of Science, and this --

20 I do not know the body, New York Academy of Medicine, and I

21 do not know who the people are who make up the Public Health

22 Committee. I do not know what their connection with this

23 issue is. I do not know how much they have looked into the

24 data.

25 I do not know that they have studied it as the FDA
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|

|

1 has and as the National Committee on Radiological Protection

2 has. So I do not know whether they are in fact familiar

3 with the issues.

4 I certainly think that any issues, any new

5 evidence that is brought forward about this drug, should

6 certainly be given attention. But I think it should be

7 given attention in the proper channels, which would be -

8 through the FDA and through the NCEP.

9 0 Has the NCRP taken a position as to the use of

to blocking agents in a given energency situation?

11 A No. They said that decision has to be made at the

12 time. They gave factors that should be considered in making

13 that decision.

14 HR. ZAHLER: I have no further questions. Hr.

15 Chairman, I do have some brief motions in terms of striking

16 eertain parts of Dr. Beyea's testimony based on the

17 cross-examinatien.

18 Page 6, the question starting at the bottom of the

19 page, the question --

20 CHAIRHAN SHITHs Excuse me just a moment. For the

21 purpose of these motions, Dr. Beyea, if you would like to

22 join Es. Bradford at her table, so that she can have your

23 advice in responding, you are welcome to go back. Or you

24 could have Ms. Bradford join you, whatever.

25 All righ t.
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1 (Pause.)

2 ER. ZAH1ER: At the bottom of page 6, the

3 question, the answer, going over to the top of page 7 and

4 through that carryover paragraph.

5 The basis is twofold First, Dr. Beyea lacks

! 6 expertise or competence tD testify as to these matters. He

7 indicated that he had no training in psychology, psychiatry,

8 sociology. The extent of his experience with respect to

9 evacuations was based on reading certain references in

10 WASH-1400. But'he was not sure that he -- in any event, he

11 had not read a large portion of the literature or was

12 knowledgeable with respect to a large portion of the

13 literature relating to evacuations.

14 Secondly, it seems to me that the testimony goes

15 to providing potassium iodide f or the purposes of allaying

16 public fears, psychological distress. And those issues are

17 outside of the scope of this proceeding.

18 Continuing, on page 7 --

19 CHAIRMAN SMITH: Well, let's --

20 MR. ZAHLER: Do you want to do them one at a

21 time?

22 CHAIRMAN SMITH: I think that would be helpful.

23 (Pause.) ,

)

24 CHAIRMAN SMITH: So summarized, there is two -

25 basicss he lacks the expertise; and the subject matter is

t
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1 outside of the scope of the hearing, because it relates to

2 psychological stress.

3 ER. ZAHLEE Yes, sir.

4 CHAIEHAN SMITH: Okay.

5 .HS. GAIL BRADFORD: We have had a lot of

6 discussion about the relationship between psychological

7 stress and energency planning. I would like to suggest- that

8 any calming effect that potassium iodide night have could be

9 seen as an aid in the effectiveness of evacuation or

10 sheltering or other protective actions that the Consonwealth

11 would decide to take.

12 CHAIBHAN SEITH: Okay. That is half of it.-

13 ES. GAIL BRADFORDa As f ar as the qualifications,

14 ve feel it is a common sense kind of judgment, and that one

15 would not need special qualifications in psychiatry or

16 psychology in order to make a conclusion like that.

17 (Pause.)

18 (Board conferring.)

19 CHAIRMAN SEITH: We will deny the motion to strike. We

20 agree with Es. Bradford that the alleged calming effect

21 men tioned in the testimony does correctly relate to the
.

22 effectiveness of evacuation planning.

23 As to Dr. Beyea's competence to testify that

24 potassium iodide program would have a calming effect, we

25 have a little bit more troucle. We regard it as more of an

s

1

i
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1 argument, as well as a basic viewpoint that virtually any

2 informed layman could make. And we think that we would not

3 give his viewpoint the same evidentiary weight that we would

4 give a psychologist, psychiatrist, sociologist, testifying

5 as to the calming effect.

6 But so, from that point of view, we give it about

7 the same weight that we would give Ms. Bradford, for -

~8 example, making an argument in the form of testimony. We

9 think it is pretty fundamental that from the evidence that

10 ve have received, that if a person believes that they have

11 received some protection against radiation, correctly or

12 not, tha* they may be more villing to follow measured

13 evacuation instructions.

14 But to the extent that it helps or the precision

15 of the testimony, we do not give it anything more than just

16 a layman's viewpoint.

17 But without limitation , we vill receive it into

18 evidence. Dr. Beyea did not hold out that portion of the

| 19 testimony to be a part of his competence. I think he made

~

20 it to put his testimony into context.

21 ER. ZAHLER: Mr. Chairman, I understand the

22 Board's ruling. There are going to be a couple of other

23 places where I am going .to make a similar objection. I

24 would like to preserve my record with respect to the

25 objection.

N

|
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1 CHAIREAN SEITHs Certainly.

2 ER. ZAHLER: Going down to the next sentence,

3 which is the first sentence in the first full paragraph on

4 tha t page, which contains the rhetorical statement, "Why'

5 else would the Food and Drug Administration have flown in

~6 large quantities during the TEI-2 accident?"

7 CHAIRMAN SMITHz Where is that? -

8 ES. GAIL BRADFORD: What page are we on?

9 HB. ZAHLER: In the middle of page 7.

10 CHAIRMAN SMITHS Okay.

11 ER. ZAHLERs I move to strike that sentence,

12 because Dr. Beyea testified that he did not know the reasons

13 why the FDA had decided to fly in potassium iodide. He had

14 not participated in that decision, though he did testify

15 that a colleague of his had provided some input to the FDA,

16 but did not indicate that either he or his colleague was

17 part of the decisionsaking process or knew why the FDA sade
.

18 such decisions.-

19 CHAIRMAN SMITH: All right. I think there is

20 another problem with the sentence, too. It seems to be

21 somewhat of a non sequitur. I do not understand the

22 relationship between the awareness of the residents and the

23 Food and Drug Administration flying in a large quantity of
l

24 the prod uc t .
t

|

25 But let's rule on that.

(
'

.

l
I
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1 ( Board conferring .)

2 ES. GAIL BRADFORD: There is a missing link in

3 there, which is people are generally aware that the Food and

4 Drug Administration flew in the large quantities of

5 potassium iodide, and that is available in public

6 newspapers. I do not happen to have them from the time. I

7 think the Board could satisfy itself on that. -

,

8 CHAIRHAN SMITH: Okay. But you -- would you

9 address -- it may very well be that as these objections are

10 made Dr. Beyea may agree with them that perhaps you agree

11 that you cannot support the statement. If that is the case,

12 there is no use hearing arguments on it. You should so

13 state and then we will not -- then we will move on to the

14 next matter.

15 THE HITNESS: This is meant to be a very general

16 statement. I am surprised that it is controversial.

17 CHAIRHAN SHITH The statement was intended to say

18 that, notwithstanding the reasons why Food and Drug flew in

19 large quantities during the accident, notwithstanding those
l
120 reasons, that fact is known by residents and that fact gives

21 them confidence in the product as a useful blocking agent.

22 Is that what you intended by that?

23 THE WITNESS: Tha t is righ t. I think the

24 population, aware of what happened, would conclude that the

25 potassium iodide would be useful in an accident.
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1 CHAIRMAN SHITH: All right, because of the fact

2 --

3 IHE WITNESS: The FDA action.

4 CHAIBEAN SEITH: With that meaning, would your
.

5 objection still' hold?

6 We still do not know how he knows that this

7 information was widely known, and we do not know how he.

8 knows the FDA did do it. But I doubt if that is in dispute,

9 actually. But would your objection still hold?

10 HB. ZAHLERt My objection would now be the one the

11 Board previously ruled on, which is that he is commenting on

12 the psychology or the sociology of the population here.

13 That is because the Federal Government did something, ther

14 have some confidence in it. I am not sure he can support

15 that.

16 CHAIEHAN SEITH: As a matter of competence.

17 H3. ZAHLERa That is right.

18 CHAIRMAN SMITH: Not as a matter of knowledge of

19 the facts stated, though, that the people know it and that

20 the FDA did 1.ndeed fly it in?

21 MB. ZAHLER: That is correct.

22 I would point out in this instance, since the drug

'

23 was not distributed and there was a fair amount of
24 controversy over the distribution of it, I do not know how

,

1

25 anyone draws any conclusion. |
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1 CHAIRMAN SMITHS I think that this is another one

2 where it is a blend of argument, blended inextricably with

3 factual statements, and I think if we regard it as such that

4 no one is prejudiced by it.

5 Also, with our previous ruling about the weight we

6 give it -- I am sorry, Ms. Straube. This has been a debate

7 between Mr. Zahler and Ms. Bradford. We have not called

8 upon the other parties. U: should have.

9 55. STRAUBEs I do not know exactly what kind of

10 comment to make. I have never been in any proceeding where

11 someone picked on individual sentences in the testimony. By

12 only comment would be that I believe most of the objections

13 really go to the weight of the testimony, rather than the

14 admissibility of it. And that is in fact what you have been

15 saying all along.

16 OHAIRMAN SMITH: Mr. Gray?

17 ER. GRAY: I believe the same thing, that the

18 Board is aware of the witness' qualifications. He went

19 through those in some detail. And the weight to be given to!

20 psychological opinions, or opinions on psychological matters

! 21 and that sort of thing , certainly is no mor for this witness

22 than for what one's common sense would seem to indicate.

23 On this particular sentence, it really appears to

24 be a rhetorical sort of proposition, which I am not sure

25 that it has much evidentiary weight at all. But I guess I
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1 do not see that it is -- that it is necessarily

2 objectionable.

3 It is a speculation on what the people in this

4 area may know about the usefulness of potassium iodide. It

5 is a suggested -- suggestion as to what they might know.

6 (Boat? conferring.)

7 CHAIRHAN SEITH: All right. Well, we vill - with

8 the modifications and the understandings that we have had,

9 ve vill allow that sentence to remain.

10 ER. ZAHLER: At the bottom of page 11, starting

11 with the second sentence in that paragraph at the very

12 bottom and running to the end, this one does deal with

13 psychological stress, wholly unrelated to an evacuation.

14 Therefore, I think it is outside the scope of this Board's

15 jurisdiction.

16 CHAIREAN SEITH Well, all right. We vill hear

17 arguments on it. But it seems to me in the context of his
|

18 earlier sta tements, that the lessening of anxiety of fear

19 vill aid in the orderly evacuation, it seems to me that that

20 . is connected to that original though t. And if that is what

21 was intended and if that is understoad to be the case, then
,

t

! 22 our previous ruling should obtain.

23 ER. ZAHLER: If it is limited to that, I would

24 still make the objection. But I understand the Board's

25 ruling.
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1 THE WITNESS: That is what I intended.

2 (Pausa.)

3 ER. ZAHLER: The last item is, I would request

4 that the Battelle letter be struck because I am not sure

5 that it relates to anything in particular. If it is kept, I

6 would request that the response by EPRI which I have be

7 included as part of it along with it. The EPRI response is

8 two pages.

9 CHAIRMAN SMITH: Now is your tough one.

to In the first place, let's have Dr. Beyea indicate

11 whether, based upon the cross-examination and his answers on

12 cross-examination, if you still want it attached to your

13 testimony?

14 THE WITNESS: I think the letter -- the letter or

15 the NUREG document which I.nentioned earlier, is very

16 relevant to the issues which are being discussed here. If

17 in fact the amount of iodine that is released is very small,

18 then there is no point in having potassium iodide.

19 CHAIRMAN SHITH: I do not think it is a question

20 of relevance. That is not the basis of the objection.

21 ER. ZAHLER: He had no connection with the
1

22 letter. He is not aware of most of the references. ;

23 (Board conferring.)

24 CHAIRMAN SMITH: Okay.

25 MS. GAIL BRADFORD: It is fine with us if Mr.
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1 Zahler wishes to add the EPRI letter also. We think the

2 record would be clearer with both of them.

3 CHAIRMAN SEITH: That is not his preference. His

4 preference is to strike the Battelle letter, and .then, in

5 the event we overrule that, he wants the EPHI letter. But

6 if you are villing to that acconnodation --

7 ER. ZAHLTRa No, sir, I would like the letter-

8 struck.

9 CHAIRHAN SMITH: I think you are going to have to

10 come up with something. Otherwise he prevails.

11 (Counsel for ANGBY conferring.)

'12 CHAIRHAN SEITH I think the problem here, you are

13 f aced with a legal problem and not. a problem -- not a

14 technical problem.

15 THE WITNESS: Could you explain to me the

16 significance of striking the appendix? What happens to the

17 text?

18 CHAIREAN SMITH 4 If it is in -- let's say, let's

19 see the comparisor.. If it is in, unless it is received with

20 some limitation, which we do not usually care to do, th en

21 each word in each sentence in there can be used to support a

22 finding of fact against the licensee 's interest or anybody

23 else's interest.

24 And Er. Zahler is pointing out that he feels that ;

25 he has established that you have had insufficient
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1 relationship to this letter to allow the statements set

2 forth to rise to the level of evidentiary fact in this

3 case.

4 THE WITNESSa He is arguing the letter is a fake !

5 or --

! 6 CHAIREAN SHITH: No, he is not arguing the letter

7 is fake. But you remember -- remember, Hr. Denning is not

8 here to be cross-examined.- The author of the letter is not

9 here to be cross-examined. And you have not demonstrated

10 suf ficient f amiliarity with the background of it and the

11 context of it and other aspects of it that your familiarity

12 can be a substitute for Mr. Denning's, or that your

13 contributions, knowledge, or anything else can be a

14 -substitute.

15 He is not challenging the genuineness of the

16 letter.
l

17 THE WITNESSa In other words, if I had referenced

18 instead another report --

19 CHAIRMAN SMITH: If you had referenced it, that

20 would have been all right. Then you could have been-

21 examined on how much you had -- how much command you had of

22 your reference. That would have gone to the weight of the~

23 testimony upon which the reference depended.

24 But this is what we have referred to in this and

25 other hearings as bootstrapping. You know, you can

s
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1 reference something and point it out as being support or

'

2 partial support for your opinions. But that does not raise

3 the reference to the level itself of evidence worthy of --

4 reliable and proba tive evidence worthy of being used for

5 findings in the case.

6 We certainly sould not feel that we could go

7 directly to this letter based upon your sponsorship of it

8 and make findings in this case which are reliable enough to

9 make an order on it.

10 THE WITNESSt Fine. Then what happens --

11 CHAIRMAN SEITH: I think you would probably agree

12 with that.

13 THE WITNESS: Can we go back to page 1a? There is

14 a sentence which refers to the Battelle letter. Does that

15 sentence have to be struck as well?

16 CHAIREAN SMITH: He is not asking for that. You

17 see, it is not only appropriate, but it is very desirable

18 for you to put in your expert testimony the references and

19 the bases for it, and then your adversary has an

20 opportunity, as Er. Zahler did, to cross-examine you on the

21 extent that you really have knowledge of your reference,

22 which he has done.

23 IHE WITNESS: I bow to your knowledge, if you

24 think it should be struck for that reason. I mean, you knov

25 law. I don't. So --
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1 (Board conferring.)

2 DB. LITTlE: For example, when you had your final

3 orals on your dissertation, you would not have wanted to be

4 responsible for all of the information in each of the

5 ref erences that you cited, but only that pa rt that you use

6 in your own presentation.

7 All right. -

8 DR. JORDANS Did I hear you to sa y, Dr. Beyea,

9 that there was a NUREG document that essentially had the

10 same material in it?

11 THE WITNESS: That is correct, which came out

12 after I filed.

13 DR. JORDAN: How is that?

14 THE WITNESS: It came out after I filed this
.

15 testimony.

16 Did I --

17 (Board conferring.)-

18 CHAIBMAN SEITH: Are there any other comments? Do

19 you have a comment, Ms. Straube?

20 ES. STRAUBEs No.

21 CHAIBMAN SEITH: The letter vill be stricken from

22 the testimony for the arguments given by Mr. Zahler.

23 (Board conferring.)

24 CHAIRMAN SMITHz The letter, as we observed

25 before, although stricken from evidence, or not received,
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1 because that is the posture we are in, still serves to

2 identif y the reference which remains on page 14.

3 Er. Zahler?

4 ER. ZAHLER: Mr. Chairman, you asked me to remind

5 rou to formally receive into evidence the testimony.

6 CHAIRHAN SHITH: All right. As modified by the

7 Board 's ruling, the testimony is received. -

8 DH. LITTLES Should we make a formal statement

9 somewhere that the letter which was stricken -- let's do it

10 right now -- was dated August --

11 CHAIRHAN SHITH: It is physically present.

12 DH. LITTLE: It is going'to be available.

13 CHAIRMAN SHITH: You see, the letter will remain

14 physically bound into the transcript. The effect of our

15 ruling is, you may not cite it in your proposed findings,
.

and if you do it will not do you any good because we will16

17 not make any findings based upon it.

18 But you may cite -- you may point to it on appeal

19 as what the letter says, to demonstrate that we have erred

20 in this ruling.

21 Okay. Ms. Straube?

22 ES. STRAUBE Hany of the questions that we had

23 written out have already been covered.

'

24 BY HS. STRAUBE (Resuming)

25 0 Dr. Beyea, did you review the Commonwealth of

1

|
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1 Pennsylvania's emergency response plan?

2 A Which one?

3 0 That is exactly the next question. Could you

4 answer first, please, whether you did review the !

5 Commonwealth's emergency response plan?

6 A I have read documents which were entitled

7 "Besponse of the State of Pennsylvania." But I do not think

8 it was the same one that I saw toda y.

9 0 Do you have a copy of tha t7

10 A January 1980. And I just skimmed it last night.

11 So I have not looked at it caref ully, the latest plan.

12 Q Do you have it right in front of you?

13 A Yes.

14 0 What is the title of it, please?
.

15 A This is Appendix 8, Department of Environmental

16 Resources, Bureau of Radiation Protection, Plan for Nuclear

17 Power Generating Station Incidents, January, 1980, Revision

| 18 1.

19 (Counsel for Connonwealth conferring.)

20 0 Am I correct in stating you did not review any

21 revisions that case out in the end of February 1981?

22 A No, I did not.

23 0 And is Appendix 8 the only portion of the

excuse me, of the Commonwealth's response plan24 Department --

25 that you reviewed?
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1 A I was originally sent a pile of documents that

2 were very thick -- this was last summer -- which included a

'

3 number of documents. And I looked through those. But I as

4 really confused about the history of your documents.
-

5 Q Okay. let 's put it this way. Certain portions --

6 and I am not sure which ones right offhand -- of the entire

7 annex E, of which this Appendix 8 is a part, were revised at

8 the end of February 23 -- at the end of February 1981', and

9 vere served on the parties in March.

10 Do you know whether you reviewed any of those

11 revisions?

12 A I did not review those revisions.

13 C All right.

14 MS. GAIL BBADFORD: If I could just say something

15 here, the copy I believe he has in front of him is from the

16 most recent service by the Commonwealth. That is just the

17 DER section, however.

18 BY MS. STRAUBE (Besuming)

19 Q And did you review that Appendix 8 last night?

20 A Yes, I did.

21 0 Okay. I want to focus a little bit on your

22 testimony as it relates to the Conmonwealth plans for

23 evacuation and sh elte ring and how your proposal about

24 potassius iodide fits into those protective actions. Did

25 you anticipate the automatic use of potassius during an

.
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1 evacuation?

2 A Not necessarily. If the evacuation were carried

' 3 out very early in an energency situation in which there was

4 little cause for immediate concern, I would not anticipate

5 the order being given to take the medicine.

6 Q On page 6 you describe, or you allude to the use

7 of potassium iodide in the event that an evacuation f ails.

i

8 Could you please describe first what you mean by an

| 9 evacuation failing?

!

10 A The judgment would be, made by the Department that

11 the warning time that is given was not sufficient to assure

12 that most of the people could be evacuated. I would

I 13 anticipate that the Pennsylvania authorities would -- would

14 send out the public notice to take the medicine.
!

| 15 0 Well, when you are talking about an evacuation

16 failing, are you assuming that the evacuation already

i
17 started and never got completed ?

18 A Well, I used the term rather loosely, and consider

19 it to include a whole host of situations that you people

20 might be faced with. You might decide that evacuation was

21 going to fail right from the beginning because there was not

22 enough time.

23 0 Wait. I think the problem might be in the use of

24 the word " fail." Do you mean that an evacuation will not

25 take place or that it will take -- will start, but will not
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1 be completed ?

2 A It can be both. I mean that evacuation will not
,

3 give you the end result that you want from evacuation, which'

'

4 is non-exposure to radiciodine.

5 ES. GAIL BRADFORD: There is a clause you might

6 vant to adi, which is the evacuation might be started and

7 not completed before the plume hits that section of the-

8 population, before something.

9 BY ES. STRAUBEs (Fesuming)

| 10 0 Is that the situation that you are describing,
i

11 that people would have started evacuating already?

| 12 A They migh t have.

13 0 And then the plume --

| 14 A That is correct.
1

15 0 -- would reach them anyway?

16 A That is correct.
1

l 17 Q Okay. How do you -- how does predistribution of

18 potassium iodide help if people have already started the

19 evacuation?

| 20 A Because they would be instructed to take th e
1
' 21 medicine with them and to take it upon instructions.

22 0 So it depends not only upon predistribution of the

23 potassium iodide, but also on the instruction to take it

24 with you as one of those things you need to take in an

25 evacuation?

/
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1 A That is correct. If the material is in the

2 utility people, many people will not know it is there. They

| 3 vill have to be instructed by radio or other method, or

4 other means.

5 Q Do you anticipate the automatic use of potassium

6 iodide during sheltering, if sheltering is a protective
,

7 action that is recommended? -

.

8 A Yes. If there are projections of a large

9 radioiodine release, or even a moderate radioiodine release,

10 I would anticipate taking the medicine during sheltering.

11 Q Okay. On page 8 you make the statement that, "It

12 is unlikely that residents would obey instructions to remain

13 near the reactor."

14 I na admittedly taking onlT part of the

15 sta temen t. What is the basis for that statement?

16 A It is a common sense statement which is not based

17 on any expertise of a sociologist or -- or psychologist.

18 0 Okay. On page 10 you discuss -- actually 9 and 10

19 -- you discuss th'e methods used in Sweden for

20 predistribution of potassium iodide. Do you know what the

21 shelf life is of the potassium that is used in Sweden, or

22 what shelf life Sweden is using?

23 A I believe they are also assuming a two-year shelf

24 life.

25 0 Has Sweden already effectuated this

ALDER $oN REPORTING COMPANY,INC,
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1 predistribution?

2 A Excuse me?

3 0 Has Sweden already effectuated this

4 predistribution of potassium iodide?

5 A No, the material has not been mailed out at this

6 tim e , to my knowledge.

7 Q Does predistribution of potassium iodide have- to

8 be done by the Connonwealth or is it the type of protective

9 action which could be accomplished by the licensee as well?

10 A I think it could be accomplished by either agency,

11 either your agency, the Commonwealth, or by the utility.

12 0 Have you conducted any studies or are you aware of

13 any studies in the THI area which have sought to determine

14 the public desires regarding predistribution of potassium

15 iodide?

16 A I am not aware of any such studies.

17 0 Do you know whetber potassium iodide can be
|

18 recycled? In other words, after its two-year shelf life is

19 up, is there some method by which it can become good again?

20 A Well, I would like to make the statement which I made

21 -- I ande before -- is that after two years it may still be

22 usable. A testing program will have to be initiated to find

23 out if it is still urable. If on the other hand, it has

24 absorbed large amounts of moisture, I suppose it would be

25 possible to dry that moisture off. But I think it would be
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1 acre expensive to do that than to ship out a new -- a new

2 batch.
|

3 0 Okay. If I could just try to summarize your |
i

4 testimony a little bit, is it your testimony that potassius I

5 iodide should be made available to the general public, that

6 the predistribution is the method you prefer, the method of|

|
'

7 making it available th a t you prefer? -

8 A I prefer that method, yes.

9 0 In other words -- well, if other methods, for

10 example, stockpiling or availability in drugstores, would

11 that still satisfy your concern about distributing it to the

12 general public?

13 A I think it would do some good. I think it would

14 be useful in a fairly large number of accident scenarios.

15 However, it would not be useful in another large class ofj

16 accident scenarios, where the event happens very quickly.

( 17 So I would -- well, let me just stop there.

18 Q Okay. ,But in general, is it your testimony that

19 it is better to have some method -- excuse me, to have

20 potassium iodide available for the general public by some

21 method rather than not having it available at all?

22 A I think so. . ,

|
l 23 0 If potassium iodide were to be available in

24 drugstores, how does that affect your opinion about the |

25 trust that the pub 2 e has in the protective actions or in
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1 the government agencies that are recommending the protective'

2 actions?

' 3 A Well, I think it would help the public

4 confidence. I would like to see how many people actually
.

j 5 bought it, however. They would then have to p2y for it,

6 whereas in the other plans presumably the utility would be

7 paying for it. -

8 Q I assume from your testimony on Mr. Zahler's

9 cross-examination that you do not know -- that you are not

10 aware of the f act that potassiuis iodide in pill form will

11 not be available af ter December of '81; is that correct?

12 A I do not think that is a correct statement.

13 0 Why don't you think that is a correct statement?

14 A I believe that if the Commonwealth asked

15 Carter-Wallace to manuf acture it -- a batch, that they would

I
l 16 be very glad to manufacture it.'

17 0 Have you had conversations with Carter-Wallace to

18 that effect?

19 A No. But I have discussed it with them -- not with

20 them, but with people who have discussed it with them in the

21 past.
.

22
- Is there some information that I as not aware of,

.

|-

23 that they decided to stop making the drug? '

24 0 I as going to ask you to assume -- and we will
s

25 prove with our testimony -- that Carter-Wallace is not at

1

| !
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1 this time willing to make more potassium iodide in pill

2 form, and that potassium iodide which is available will --

'

3 its shelf life end's December 1981.

4 How do those facts affect your opinions, the

5 opinions that you have stated in your direct testimony?

6 A Well, obviously if there is no potassium iodide

7 available, the Commonwealth would have to go away from -

8 Carter-Wallace. The Commonwealth could go to the Swedish

9 state-owned pharanceutical company and ask to purchase it

10 from them.

11 Q Ot'her than the information you have given us about

12 Sweden, is there any other background information regarding

13 potassium iodide distribution on a massive basis for thyroid

14 blocking purposes?

15 A There is the Food and Drug Administration's

16 experjence with having formed a large amount of potassium in
i

17 a few days. I assume that what the Food and Drug

18 Administration could have done in a few days, the

19 Commonwealth could do in a few months.

20 Q Okay. You talked on cross-examination by Mr.

21 Zahler about potassium iodate and its use in England, I
.

22 believe. Is that where it is used?

! 23 A Yes.

24 Q And that it is not available in the United States;

1
1 25 is that correct?

|
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1 A The FDA, as I understand it, could not certify its

2 use because there is not sufficient clinical information

3 about side effects available.

4 Q How is potassium iodate used in other countries?

5 A For thyroid blocking?
'

6 0 Is it used in other countries for thyroid

7 blocking ? -

8 A It is used in England. It is stockpiled in4

9 central storehouses, which I believe are police stations

to within ten miles of rea ctors.

11 Q Is it used in any other countries that you knov

12 of?

13 A Not that I am aware of.

14 Q Do you know what the shelf life is of potassium

15 iodate?

16 A I do not know what figure they, the British, use,

17 except the general statement which is given in the NCRP 55

18 report that the British say it is longer than potassium

j 19 iodide.

20 Q Have you ever submitted any comments to the FDA on

21 your opinion on the distribution of potassium iodide to the

i 22 general public?

23 A I have had discussions with Dr. Bernard Shleien of
,

i

24 the Food and Drug Administration. He has reviewed some of

25 my work and we have had correspondence on this subject. And

i
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1 we have swapped papers and so on. The Food and Drug

2 Administration -- the people in the Food and Drug

3 Administration with whom I have talked have not been in

4 f avor of predistribution.
,

5 HS. STRAUBE Okay. I have no further questions.
|
|
| 6 CHAIRHAN SHITH Mr. Gray?

7 BY ER. GRAYS (Resuming) -

8 0 Dr. Beyea, you have vaguely referred to side

'

9 effects of potassium iodide use, but you have not indicated

|
| 10 what side effects you refer to, and I direct you to page 12

11 of your testimony, where you talk about the risk or side

12 effects. What are the side effects of potassium iodide you

13 refer to?

14 A Well, again, I must refer to NCRP 55 and other --

15 and other documents, particularly page 24 Page 24 does not

16 describe the nature of the side effects.

17 Someplace in the report f believe they do. There

18 is talk of nausea, metallic feeling in the mouth as such,

; 19 and so on.
1

20 0 Do you have a feel for the seriousness of the side

21 effects?

22 A I believe I previously quoted some reports which

23 stated the side effects were generally minor, in the

24 language of the NCRP.

25 0 Do you know if potassium iodide taken by pregnant
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.

1 vomen could in any way affect the fetus adversely?

2 A I would like to quote from page 22 of NCRP 55,

3 quote: "Those pregnant women who are receiving large doses

4 of iodide throughout pregnancy" -- I cannot read the number

5 on my copy --

6 (Counsel handling document to witness.)

7 A - "300 milligrams or more daily, should be warned

8 by their obstetricians about the possibility of iodide

9 goiter of the newborn."
,

10 0 No indication of possible adverse effects from

11 lower doses, however; is that correct?

| 12 A There is none in this report. It might, however,

13 be decided by the Commonwealth that pregnant women should be

14 advised not to take the drug.

15 0 Dr. Beyes, you indicated you have read, I believe,
|

|
l 16 some parts of the latest Commonwealth emergency plan. Have

17 you read Appendix 9, which is the Commonwealth ofi

!
18 Pennsylvania, Department of Health radiation emergency

19 response plan?

20 A This is food protection section?

21 Q Pardon?

22 A The food protection section?

I

23 Q No, this is the -- it is listed as Appendix 9 to

24 the disaster operations plan of the state.

25 A Could I take a quick look at it.
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1 (Counsel handing document to witness.)

2 (Witness examining document.)

3 A I have a copy which is dated June 1980.

4 Q Yes.

5 A Was there an earlier version?

6 MS. STRAUBE That copy has some revisions from

7 February of '81. .

,

8 IHE WITNESS: I read through a whole pile of

9 documents this summer, this last summer. _If that was in it,

10 I have -- I have read it. If not, I did not read it.

11 BY MB. GRAYS (Besuming)

12 0 Would you turn to Appendix I to that, Appendix 9,

13 nea r the ba ck.
.

14 A Yes.

15 0 And please refer to page I-2, the third -- well,

16 actually the second full paragraph on the page. The

17 Pennsylvania Department of Health indicates that a few

18 people, estimated to be on the order of one in 50,000, may

19 have allergic reactions to potassium iodide, with more

20 serious sym ptoms, including severe shortness of breath which

21 could require immediate medical attention.

| 22 This would indicate that at least in the
l

23 Pennsylvania Department of Health's view there may be some

24 acre serious reaction to potassium iodide than you have

25 indicated in your testimony, would it not?
!

l
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1 A The probability is there, yes.

2 Q Both in probability and in seriousness.
!

3 A Well, if you notice, it says, in a time, severe

4 shortness of breath, without specifying f requency of time.

5 Again, the only way I could respond to that is that the

6 numbers I used are based on the NCRP 55. If those numbers

7 are incorrect, as Dr. little perhaps suggested, the n m y-,

8 numbers would be incorrect.

9 Q Do you have any reason to dispute the statement

10 that I have referred you to here?

11 A I would like to know where the number one in

12 50,000 came from. That is a risk estimate and I would be
i

13 curious as to what assumptions were used to make that

14 number. I have not heard of -- of any other numbers that

. 15 high. It may be a very conservative calculation.
|

16 (Pause.)

17 Q Dr. Beyea, Mr. ,Zahler was questioning you about

18 your suggestion on attaching potassium iodide tablets in

19 some sort of a protective container to utility meters. And

20 I am not sure'that he ever got your view on what potential

21 problems there might be with this, because of temperature

22 sensitivity and the fact that many utility meters in this

23 area may well be outside. Would you --

24 A I certainly do not want to -- anyone to do

25 something that is stupid, and I would certainly agree on the

!

I
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!

I cross-examination, that that is something that has to be

2 looked into in terms of the temperature range. And I would

3 not at this point advocate attaching it to outdoor meters

4 until this question is settled.

5 0 Your suggestion may not be, then, as easy and

8 simple to carry out as your testimony may indicate; is that

7 correct? -

8 A It can always be mailed out.

9 Q I was referring to your suggestion of attaching it

10 to utility meters?

11 A Yes. I also stated in my testimony that I thought

f 12 it would also be -- it would also be satisfactory to mail it
t

13 out, although I would prefer to attach it to meters. I

14 agree with you that if the medicine cannot be held outdoors,

| 15 then only those meters which are indoors should carry the

16 medicine.

17 Q Dr. Beyea, do you have any knowledge of the
t

i
18 regulatory requirements that potassium iodide be

19 predistributed to the general public or even stockpiled?

20 A What regulatory requirements must be met?

21 0 Do you have any knowledge of regulatory

22 requirements for predistribution or stockpiling of potassium

23 iodide or another type of thyroid blocking agent?

24 A To my knowledge, there is no need for such

25 regulatory action at the present time.
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1 Q But do you know of regulatory requirements?

2 A I do not believe there are any regulatory

3 requirements.

4 Q Dr. Beyea, on page 15 of your testimony you state

5 that, even a seven-one hundredths of one percent release of

6 the core inventory of radioiodine could deliver a 10 rea

*

7 a'dult thyroid nose five miles from the site ; is that -

8 correct?

9 A What was the page again?

10 Q Page 15, the third full paragraph.

11 A Yes.

12 Q Do you know what the maximum adult thyroid dose

13 suffered from the THI-2 accident was?

14 A The THI-2 accident, the maximum dose would be

15 very, very small.

16 0 It was not anywhere near ten reas, was it, to your

| 17 knowledge?

18 A No. There were estimates of 15 curies that were

19 released. The ac ident I as talking about, there would be

20 15 to 30 million curies released.

| 21 Q Yes, I was just trying to get a f eel f or comparing

22 what you are speaking of here versus what happened during

23 the TEI-2 accident.
,

24 ER. GRAY: We have no further questions.

25 (Board conferring.)
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1 BOARD EXAEINATION

2 BY DE. lITTLE:

3 O Considering the levels of radiciodine which were

4 -- I as over here.

5 A Oh, I as sorry.

6 (laughter.)

7 Q Considering the levels of radiciodine which were

8 released in the !!I-2 accident, would you have seen any

9 value in distributing potassium iodide either before, during

10 or after the accident?

11 A I would not have argued that one should take it.

12 But I would have argued -- well, it is very dif ficult to

13 second-guess at this point. I might have argued that it

14 should have been distributed, given the uncertainty which

15 was going on at Three Eile Island. I certainly would not

16 have urged anyone to take it.

17 Q So you would argue for availability, but not in

18 that particular circumstance actually taking it?
.

| 19 A That is correct.

20 0 Do you know where the potassica iodide that was

21 brought to this area case from or who assemblec it and where

22 it was located when it a rrived ?
|

23 A I believe the company was Hallincrodt. I think
i

l

! 24 the company 's name was Hallincredt who made it.

25 0 f allincrodt?

ALoosom spontweG coway, mec.
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1 A Hallincrodt. I believe they manufactured the

2 potassium iodide itself. And the droppers and the bottles

3 were ordered from different manufacturers.

4 Q And when was it prepared? Was it especially for

5 the accident?

A Before the accident?8 -

7 Q Was it prepared especially as a response to the

"

8 accident?

9 A Yer;, it was, that is correct.
*

10 (Beard conferring.)

11 BY DR. JORDAN

12 0 Dr. Beyea, I have a few questions. First, I would

13 like your assistance in improving my understanding of how

14 the blocking action works. If I remember rightly, in

15 calculating the thyroid dose, one estimates the ingested

16 quantity in curies of the radioiodine -- let's take for the

17 moment iodine-131 -- multiply it by the fraction going to

18 t.h e thyroid, and then by the ef f ective half-live, and divide

19 by the mass of the organ, plus a factor to get from curies

20 to ergs.

21 Is that approximately right, do you remember?

22 A Yes, that is right.

23 0 Now, the effective half-life in this case, is that

24 the half-lif e f or iodine in the thyroid itself or is that

25 the half-life in the body?

s
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1 A The calculation that was done in WASH-1400 has a

2 number of half-lives in the calculation. It is essentially

3 what you say, except you have to take into account that some

4 of the iodine is being removed, excreted, and so there is

5 some removal.

6 All that which is not excreted is trapped in the

7 thyroid, and then you use the effective half-life then in

8 the thyroid.

9 Q So it is the half-lif e in the thyroid, and so

10 therefore effectively I guess then it is the eight-day

11 half-life for iodine-1317

12 A For 131, yes.

13 O So there would be very little changed. I see.

14 All right. I could not remember that.

15 Now then, if one is trying to block the thyroid,

16 it would be best, I presume -- is this right -- to have

17 taken the blocking dose prior to the exposure to the

18 radioactive iodine, because the non-radioactive iodine would

19 go to the thyroid immediately and prevent further uptake?

20 Is that the way it works?

21 A That is the way it works.

t

22 Q All righ t.

23 Now, then, if one is to take a dose -- if one is

24 to receive a blocking dose of potassium iodide af ter

25 exposure, how is that effective? Is that competing then

|
t
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I with the uptake from the blood of the material that still

2 remains in the body?

3 A There is a' dilution f actor.

4 0 Yes.

5 A That then takes effect.

6 Q Now, the rate of biological exclusion f rom the

7 body, you said that was fairly short? -

8 A Yes. .

9 .0 Short compared to the eight-day half-lif e?

10 A Yes.

11 Q It is a matter of hours?

12 A I think it is about eight to ten hours.

13 Q Eight to ten hours, I see. So therefore that

14 accounts for the fact that within two hours or so there is

15 still -- there are still -- is still some appreciable
,

16 eff ectiveness, like over half s is that righ t ?

17 A Yes.

18 Q All right, okay.

19 But it does seem to me, then, if that is the case,

20 that having a store of potassium iodide in the vicinity

21 would be of limited effectiveness, because it is not likely

22 that you would get a large population, 100,000 people, to

23 get to the medicine in time to do a lot of good ; isn 't that
.

24 correct?

25 A That is correct for accidents in which there is

. ~
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1 not much warning time.

2 O But now, then, aren't you -- haven't you been

3 mainly concerned with those accidents?

4 A I think that that is the most important use of

5 potassium iodide. Yes, the important use, and therefore the

6 grwatest emphasis would be on predistribution.

7 0 All right. So really, in order to be effective

8 against the most serious accidents, one should have it la

9 the home.

10 A I believe so.

11 0 All 7:ight.

12 (Pause.)

13 0 .I vant later to come to the -- come of the

14 scenarios that you mentioned. But first, I am puzzled a bit

| 15 by the apparent controversy with iodine-131 and 133. You

16 : ntioned some possible reasons why iodine-133 would be less

17 biologically damaging than iodine-131 for the seme dose, I

18 presume you are talking about?

19 A Same calculated dose.

20 0 Same what?
I

21 A The methods we mentioned before, the same

|
' 22 calculated dose.

23 0 All right, which again, one calculates by the

24 method I mentioned a minute ago?

25 A (Nods in the affirmative.)
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1 Q Now, you mentioned possible distr'ibution within

2 the organ as one possible factor, is this right?
-

3 A That is correct.

4 Q And are the range of the betas -- I will say in

5 the case iodine-131, is it both a beta and a ganna esitter?

6 A It is primarily a beta emitter.

7 Q In the case of iodine-133 -- oh, yes, wha t is- the

8 energy of the beta, do you remember?

9 A I believe the average of the iodine-131 is either

10 300 kilovolts or 700 kilovolts for the average of the beta

11 spectrum.

12 Q Ies.

13 A And the iodine-133 is maybe twice as high, the

14 energy is twice as high, or --

15 0 All right. Now then, was the -- is the range of

16 the 133 betas greater than the diameter of the -- or
;

17 appreciable fraction of the thyroid?

18 A No, no.

19 Q No, it is not?

20 A It depends on, again, the child, the size of the

21 child, the size of the follicles. But it is not generally

22 -- it does not exceed the range of the thyroid, the size of

23 the thyroid.

- 24 Q Does the adult thyroid weigh about 20 grams, do

25 you remember?

ALDERSON REPORTING COMPANY,INC,
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1
, A I have forgotten.

2 0 I believe that is the number that goes into that

3 calculation, if I remember right.

4 A Yes, yes. let me say one thing I have not

5 mentioned. You see, there is X-ray data on thyroid-induced

6 problems. '

7 Q All right. -

8 A There is not a disagreement about that.

9 0 About X-ray data?
I

10 A About X-ray data.

11 Q In other words, 300 rem of X-ray, the effects are

12 pretty well known?

13 A That is correct. So we do know that if we give a

14 certain dose to the whole thyroid what the effect will be.
,

i

15 0 All right. Are you saying that the uptake of

16 iodine 131 or 133 is to a small part of the organ? It is

17 not distributed uniformly?

18 A It is concentrated in. the follicles, in one part

19 of the thyroid, yes.

20 Q Now, could this distribution f actor be an

21 important factor, more than a factor of two, say?

22 I as trying to understand how there could possibly

23 be such a big number.

24 A Yes, there have been some calculations of this

25 f actor, and for defective thyroids the calculated effects is

| -

|
|
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l

1 more than a factor of two, considerably more than a factor

2 of two. But not for normal thyroids, as I understand it.

| 3 Q I see, normal thyroids would be less than a factort

I
.

4 of two? '

5 A Tes, I believe so, yes.

6 0 Now, the other factor you mentioned was the

7 half-life and the fact that the dose would be given in a

8 matter of 12 hours versus eight days. And I -- is there any
i

9 data that you know of that would indicate a large difference

10 in the biological effectiveness of a dose that is delivered

11 in eight days, versus the sane dose delivered in eight

12 hours?

13 You see, the reason I am wondering about this is
|

14 because one has the matter of whether there is any dose rate
j

:
15 effect at all or not, and consequently I would be surprised

|

16 if there was very much of an effect. Now, do you know of

17 any biological evidence that a 1I-hour rate would make a bis

18 difference or an eight-day rate?

19 A This is a controversial point. As I understand

20 it, the argument s primarily onjectural, to try and

21 understand why there is this discrepancy between different

22 studies. I believe there is some evidence in radiobiology

23 that some effects are dose rate-dependent. But I know of no
.

24 evidence that in fact the thyroid should be.

25 0 Well, there is, as you say, the argument as to

!

\
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1 whether there is recovery. But anyhow, I can see then a

2 factor of two or four or something like that possible

, 3 difference between the 131 and the 133, but no -- I guess

4 you said it might be as large as six; is that the number?

5 A I think that is about the most you conld get from

' 8 the distribution effect.

7 .

8

9

10

11

12

13

14

15

16

17

. 18
I

19

| 20

21

22
|

23

24

| D
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1 Q Distribution and dose rate?

2 A Oh, yes. I find it hard to believe that it would

3 be as large as six myself.-

| 4 Q I see. All right.

! 5 A But there are people who believe that it is very
|

6 auch larger.

7 0 And in order to explain the data from the tests --

8 the Nevada tests -- one has to make such an assumption. Is

9 that right?

10 A No, I believe from our studies is that you can

11 make the data consistent within errors for a f actor of sir
|

12 difference in iodine 131. Some of the large numbers is

13 based on rough data.

14 0 On rough data?

15 A On rough data. Some of the larger attenuation

16 factors. They compare iodine-131 administered to rats with

17 the same dose supposedly given by x-rays and they find a

18 large discrepancy.

19 Of course the rat's thyroid is different in size.

20 It is a difficult cal ulation to make. There has also been

21 some criticism of that data because it was at such high

22 doses that saturation effects would also begin to come in.

23 0 Okay. Good.

24 In'your criticism of the Levinson paper on the

25 Stratton memo I believe in part you say that, or did say,

.
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.

1 that even if that was correct it would depend -- it would be

2 eff ective primarily for the TEL delta distribution. I was

3 looking for it and I do not see it in your paper. I think'

4 you mention that.

5 A The Stratton work would make accidents which are

6 already small smaller, in my understanding. The Stratton

7 work appliet to TEI number 2 -- accident we had at TEI where

8 there was water between the core and the containment, namely

9 the water in the pressurizer.

10 Q Did you refer to a TEL sequence? Is that right?

11 A TELB sequence.

12 0 TELB, this being a PWR sequence?

13 A Yes. As I recall, it is a loss of offsite power,'

14 failure of the diesels to start, and failure of heat to be

15 removed to the steam generators.

16 0 I see a TELB-Epilson. Is that the one you are

17 talking about? I thought you said a delta, but maybe --

18 A The one in the Bettel letter was a delta. In the

l
1 19 NUBEG report I mentioned earlier they looked at a whole

20 series of different TELB sequences.

21 0 I see. There are a series. Some of those are --

22 the TEL-Epsilons are, of course, are small. The Alphas and

23 the Gammas are very large. Now were you referring only to

I
j 24 the small sequences? Are you saying tha t Levinson himself

25 limited his considerations to the TEL-Delta sequences?

I
,
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1 A No. No. The Levinson paper looked at all

2 sequences in some ways, but it is my understanding that the

3 Levinson paper does not claim a huge reduction in iodine f or

4 the large sequences.

5 Q Okay, tha t is the point I missed. All right.

6 A It does, however, claim a reduction on the order

7 of about a factor of ten due to processes going on in the

8 con tain m en t.

9 0 Even for the large sequence?

10 A Even for the large accident.

11 Q I see.

12 Now are you saying -- well, what is your -- would
,

13 you summarize, then, your situation for me -- your position

14 with respect to the Levinson paper, rather than my trying to

15 summarize? Please, would you do so?

16 A In the smaller accidents I agree that iodine would :
1

17 be attenuated beyond the amounts that one might guess from

|

I 18 WASH-1400.
I l

19 In the larger accidents, even if the Levinson and l

20 Ron calculations were correct, it would not change the need
|

21 for taking emergency action. I also referred to the NURLG |

22 document which states that the reduction f a ctor f or ti.e
23 large sequences is not a factor of ten but is closer to a

24 factor of tuc.

25 Q And you did mention that NUREG number, I believe.
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1 A It is 0772/ Draft.

2 Q Draft?

3 A Draft, March 6, 1981.'

4 Q Ion mentioned, I believe, at one place in your
,

5 testimony that the dominant effect would be from iodine. Is
,

6 that straight from the Easmussen report ?

7 4 That is consistent with the Rasmussen reportr It

8 is a result of my -- of my studies as well.

9 -Q Are you including, then, both nodules and thyroid

to cancers?

11 A Tes, I an.

12 O All right.

13 A The statement -- my position is that the number of

14 health effects would likely be greatest for thyroid

15 problems, not necessarily the most severe problems but the

16 greatest number.

( 17 Q Okay. And by that you mean -- you are taking into

1
' 18 account the nodules themselves are not necessarily serious

19 health effects. Is that right?

20 A That is right. They may -- they are a nuisance'.

21 one has to go to a doctor every year to see how they are

22 developing. They are a lifetime burden, but most of then

23 probably would not develop into salignant tumors.

24 0 I see. Was this -- can one sake this conclusion

25 f rom the Marshallese data? Is that where the data comes
|
|
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1 from mainly or not?

2 A There is also data from x-rays. There is a fair

3 amount of data on the -- on this. I believe, however, Dr.

4 Yalow now argues that the relative number of malignant and

5 non-malignant nodules is different for x-rays and

6 radiciodine. But I have not reviewed those numbers. I just

7 mentioned that she also is arguing that. -

,
8 Q Can you think of any reason why that should be?

|
I 9 A It night be a distributional effect, again.

10 (Pause.)

11 DR. JORDAN: I believe that covers all the

| 12 questions I have. Thank you very much.

' 13 CHAIRMAN SMITH: Do you have re-direct?

14 HS. Gall BRADFORD: Yes, sir. I do.

15 CHAIREAN SHITH: Would you like a break first?

16 MS. GAIL BRADFORD: Yes, thank you.

17 CHAIRMAN SHITH: All right. We will break until

18 3400.

19 (Recess.)

20 CHAIRMAN SMITHz During the break Mr. Dornsife

21 provided to Dr. Jordan a series of schematics and charts and

22 other information of an explanation of some of Ms. Riley's

23 answers to Dr. Jordan's questions.

24 Dr. Jordan does not believe that it is necessary

25 that this information be received into evidence. It does
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1 help him understand Ms. Riley's testimony, so the procedure

2 we are going to follow, absent objection, is to circulate

3 the papers among the parties and with the understanding that

4 the papers will not form a part of the findings or decision
.

| 5 in the case, but just to proviue an opportunity for
|

6 objection or request that it actually be put into evidence.
|
|
j 7 We will do that informally. We can just pass it

8 among the parties now and keep it moving till it gets back

9 to Dr. Jordan.

10 Es. Bradford.

11 RE-DIRECT EXAMINATION

12 BY HS. GAIL BRADFORD:

13 0 Dr. Beyea, what is the NCEP's position on the use

14 of potassium iodide in reactor accidents?

15 A Well, as I mentioned before the NCRP, along with
'

16 other groups, does recommend tha t thyroid blocking is a

17 useful strategy to use in radiation emergencies and its

18 beneficial effects outweigh the possibility of side effects.

19 0 Are the NCRP and FDA aware of a controversy on the
1

20 contradications in data mentioned in the cross-examination?

21 A They certainly are. The members of the NCRP

22 Committee are made up of many of the people who have done

23 the research involved that has been discussed. And the FDA

constant eye on the subject and is still24 keeps constant -- a

!

i 25 maintaining a policy that the benefits of potassium iodide
|

f
I
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1 outweigh the possibility of adverse side ef fec:s.

2 0 How does the Lundell study compare ruch lower

3 doses with doses received within ten miles in an accident'

4 situation?

5 A Again, the Lundell study and many other studies

6 which were discussed were for doses on the order of 100 ren,

7 whereas in a large-scale release of radiciodine one might

8 expect the dose to the adult of 10,000 rea at five ailes, a

9 dose of 2,500 rec at ~5 miles for every adult, the higher

10 doses for children. And these dose ranges there is little

11 doubt that thyroids would be ablated -- let's say thyroids

12 would be seriously damaged and would require surgical

13 operations.

14 0 Do you have any further comments on the risk of

15 side effects versus the risks of the inavailability of

16 potassium iodide?

17 A Yes. I would like to respond to the point that

18 Dr. Little made this morning about the possibility of the

19 NCHP calculations were incorrect. At the time I did not
i

20 catch the meaning of the comment. But at lunchtime I

21 thought about it.
.

22 If there is an inaccuracy in the estimation there

23 is certainly nowhere near a factor of 1,000 that was

24 suggested in -- suggested this morning. Even if the

25 situation were such that it was a question of allergy
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1 independent of dose level it would be more like a factor of

2 100 involved, as opposed to a factor of 1,000..

3 And I also do not think you can assume that every'

4 adverse reaction to potassium iodide would be a simple

5 allergy that would show up a t th e ve ry first exposure. !,
-

6 There may be synergistic effects involved with other drugs

l 7 and so on, other foods and so on that are taken later on.

8 So I do not think that one can make the sisple assumption

9 that there is a factor of 1,000 miscounting in this analysis.

10 If there is a serious question here it should be

11 -- it seems to se the information should be brought to the

12 FDA 's attention and the NCEP's attention and let them take

13 into account both conservatisms and non-conservatisms.

( 14 As you recall from the NCEP-55 report they make

!
15 conservative estimates in the denominator as to how much --

|

16 as to how much -- how many doses were actually received. So

| 17 I think that if this effect were taken into account I could

18 not at this point accept more than a factor of ten increase

19 in the risk that is given in the NCRP report.
!

20 And so I do not think there is anywhere near a

1
21 factor of 1,000 reduction that could be -- that could come

22 out of the reanalysis in th e way that you suggested.

23 DR. LITTLE: I do not think that was my )

24 calculation of that 1,000 difference.

25 IHE WITNESS: I'm sorry. It was not your

|

|
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1 calculation. I am mixing -- I as mixing things, but if you

2 combine th e two statements.

3 Let me start again. I think you've raised a very

4 good point as to how the data was calculated and may have

I S led to a miscounting of the numerator, but I do not think it

6 would then follow that the change would be a factor of 1,000

7 tha t was mentioned by Mr. Zahler. -

8 DE. LITTLE: I think what we were primarily after

9 is to know in fact how it was calculated and what kind of

10 bounds had to be placed on it because of that.

11 THE WITNESS: Okay. Okay. I think there are

12 errors in both the numerator and the denominator in that

13 calc ula tion .

14 I have one more statement that I wanted to make.

15 We have spent a great deal of time talking about the

16 possible adverse side effects of potassium iodide. In the

17 adverse zone we are not talking simply about nodules, we are

|
18 talking about severely damaged thyroids for every person

1 .

19 caugh't in the plume.
|
|

20 On the average se veuld be talking, from my

21 calculations, of 1,000 people on the average at Three Milo

22 Island whose thyroids would have to be removed surgically

23 depending on the wind, how the wind blev -- towards

24 Harrisburg or towards other places. The numbers could be

25 higher.
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|
1 Of course if the wind blev in other directions it'

2 could be smaller. So we are talking about a large number of

< 3 serious health impacts in the ten mile zone and you have to

4 balance those serious potential impacts against the smaller

5 number of less serious adverse impacts from possible misuse

6 of potassium iodide.

7 MS. GAIL BRADFORD: That is all the questions I

- 8 have of the witness.
1

| 9 (Board conferring.)

to CHAIRHAN SEITH Anything further?

11 MR. ZAHLER: I have a few brief questions.
.

12 RE-CROSS EXAMINATION

| 13 BY HR. ZAHLER:
|

14 Q Do you know of any federal agency that recommend

15 the pre-distcibution of potassina iodide?

16 A fhere is no such agency that I know of.

17 C Can you explain, in light of your statement just a

18 second ago about the significant health effects that night

19 occur in the event of a large-scale release under
|

| 20 unfavorable meteorological conditions, why it is that no

21 , federal agency has recommended the pre-distribution of

22 potassium iodide?

23 A In.this country?

24 0 In this country.

25 A I think that is a political question. I do not

s
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i
1 know how to testify as an expert witness on the politics of

2 pre-distribution of potassium iodide.

3 If you like, I would be glad to --

4 CHAIRMAN SHITH: What was your -- I did not hear

5 your you cannot testify as an expert, then I did not hear

6 the rest of your answer.

7 THE WITNESS: I -- the reasons maybe have a -

8 political component to thee. I would be perfectly willing

9 to offer a guess. I think people are concerned that it is

to very difficult to do. Pre-distribution has some

11 dif ficulties associated with it.

12 I also think that some people are concerned that

13 it would alarm the public about nuclear power. And beyond

14 that I have no -- all I can do is guess.

- 15 HR. ZAHLER: No further questions.

16 CHAIRMAN SHITH: Anything further?

17 (No response.)

18 CHAIENAN SMITH: All right, Dr. Beyea. Thank you

19 very much for appearing.

20 (The witness was excused.)
!

! 21 MS. SIRAUBE: Before we start with the health.

22 witness I would like to make a report on the county

23 coordinators -- a sort of progress report.

24 CHAIRMAN SEITH: All right.

25 MS. STRAUBE I was just told by Mr. Lothrop that

!
'
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1 a meeting has been set up for next Wednesday between --

2 between FEHA personnel and the county coordinators involved

3 to coordinate their testimony and put something together.

4 I would like to know for i?,formational purposes

5 did you say that the Board is going to subpoena the county

6 coordinators?

7 CHAIRHAN SEITHs In the first place, do you knov

8 have they indicated a willingness preliminarily to

9 ccordinate with Mr. lothrop on an appearance?

10 MS. STRAUBE Yes, they are willing to.
,

11 CHAIRMAN SHITH If they would prefer to have

12 subpoenas we vill issue subpoenas. If they are willing to

! 13 appear at the Board's invitation -- informal invitation --

14 tha t would probably be simpler. But we can quite easily

15 issue subpoenas for them.

16 MS. STRAUBE: Just for my own information, not

17 because the county coordinators asked to. Do the subpoenas

18 include witness fees and mileage or --

19 CHAIEHAN SMITH: Yes, but the dif ficulty is I

20 cannot guarantee that I can do what is necessary to get then

21 paid. But in theory they would have a cause of action

22 against the NEC for witness fees and transportation.

23 5S. STRAUBEs Okay. Thank you. So --

24 CHAIRHAN SEITH: They cannot look to se personally

25 for it.

s
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1 (Laughter.)

; 2 MS. STRAUDE: The question was for my own

| 3 information.

| 4 Mr. CUNNINGHAM: Mr. Chairman.

5 CHAIRMAN SMITHa Yes. Wait a m'inute.

6 All right. Go ahead, Miss Staube.

7 HS. STBAUBE4 I was going to say tha t we would

8 hope to have written testimony put together by the 17th.

9 CHAIRBAN SMITH: Fine.

10 ER. CUNNINGHAH As a courtesy to Mrs. Aamodt I

11 served Mr. S tewart, who is the Dauphin County Agricultural

12 Agent today with the subpoena which was issued by the Board.

13 Er. Stewart informed me that on the 21st, the date

14 that they are noted to appear both he and John Smith, who is(
15 the Agricultural Agent in York County have scheduled a

16 mee ting in State College, Pennsylvania, and that meeting

17 lasts the whole week until- the 23rd, which I think is a

i 18 Wednesday.

; 19 The 23rd or the 24th they would be available, but
1

20 I have a feeling that the 21st is going to cause problems.

21 CHAIRMAN SEITH Did Mrs. Aamodt fail to tell you

22 what we stressed upon her at least twice -- that the 21st

23 was not a date that they were actually expected to appear,

24 that their actual appearance was to be worked out among the
|

25 other parties?

ALDERSoN REPORTING CoWPANY,INC,

400 VIRGINIA AVE., S.W. WASHINGTON, D.C. 200:4 (202) 564 2345
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1 MR. CUNNINGHAM Well, she failed -- she neglected

2 to say that, but on the face of the complaint, when Mr.

3 Stewart asked me, it did say to appear on the 21st day. And

4 I said I thought it could be worked out, that I would come

( 5 back to him.
!

6 So I realize --

7 CHAIRMAN SMITHS Are they willing -- the poin t --

8 the 21st was selected because that was the earliest date we

1 9 could have them here and allow them ten days in which to

10 nove to quash. So the thing to do is, if they do not intend

|
11 to quash , arrange for their appearance earlier next week.

t

12 HR. CUNNINGH AM I will try to coordinate that

i 13 with them. I do not believe we served Mr. Smith yet, but
-

14 Hr. Stewart did point that out to me.

15 CHAIRMAN SHITH: Okay. Would you make that clear

16 to both of them that that date was there to allow them

17 opportunity to quash. If they do not intend to quash then

18 they could arrange an earlier appearance or later. But we

19 did not really expect to see them here on the 21st at 10:00.
|

20 HR. CUNNINGHAEs Understood. I can take care of

21 it.

22 CHAIBEAN SMITH: Okay. Are you ready?

23 Whereupon,

24 JULIA COX,

25 called as a witness by counsel for the Commonwealth of

ALDERSoN REPORTING COMPANY. INC.

400 MAGINIA AVE. S.W WASHINGTON. D.C. 20024 (202) 564-2345
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1 Pennsylvania, having first been duly sworn by the Chairman,

2 was examined and testified as follows~

3

4 ES. STRAUBEa Bef ore Mrs. Cox starts with the

5 testimony I would just like to say that the Commonwealth is

6 in the process of preparing rebuttal testimony to Dr.

7 Hulholt which Mrs. Cox is not going to be the witness to

8 testify to that. If it is necessary we are going to present

9 rebuttal testimony. It would be Dr. Tokuhara. I think it

10 is T-o-k -u-h -a-r-a .

11 THE WITNESSa H-a-t-a. Tokuhata.

12 ES. STRAUBEa Tokuhata.

13 DR. LITTLE: You said rebuttal to Dr. Hulholt or

14 Dr. Beyea?

15 HS. STRAUBE: Mulholt.

16 DR. LITTLEa Eulholt. All right.

17 DIRECT EIAHINATION
,

!

18 BY MS. STRAUBE4

19 Q Hrs. Cox, would you state your full name and

20 position for the record?

21 A Hy name is Julia Cox. I as the emergency

22 management coordinator with with the Pennsylvania Department

23 of Health.

24 0 Do you have in front of you an organization chart

25 f or the Department of Health? I would point out that I put

,

f
ALDERSON REPORTING COMPANY. INC,
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1 a copy of this organization chart on everybody's spot this

2 morning. Do you have it in front of you?

3 A Ies.

4 0 Could you please describe how you fit into the

5 organization chart?

6 A I work for the Deputy Secretary for Administration

7 and I as directly responsible to the Secretary of Health for

- 8 energency planning purposes.

9 Q I direct your attention to a document dated

- 10 February 23 ', 1981, entitled " Commonwealth of Pennsylvania's

11 Testimony of Julia Cox Pertaining to Thyroid Blocking Agent

12 Distribution (Contentions EP-S(a), EP-6(e), EP-10)" and ask

13 whether you adopt this as your testimony in this case,

14 adding onto it the organization chart that you just talked

15 about?

16 A Ies, I do.

17 MS. STBAUBE I would offer the document with the

18 organization chart attached into evidence in its entirety as

19 if read.

20 CHAIREAN SMITH: Are there any objections?

21 (No response.)

22 CHAIRMAN SEITH: All right. The testimony and the
j

23 organization chart is received.

24 (The document referred to followse)

25

| ~

ALDERSoN REPORTING CoWPANY. INC.

|
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QMINE

'DIYROID HIDQQC AGENT

'Ihis testinxxty of Julia Cox contains the Department of Health response to
contentions per=4nine to the distribution of a thyroid-blocking agent,
spa 4#4cally Potassiun Iodide, and hme=mination of patients e: posed to
radiation.

| 'Ibe purpose of this testinony is to respond to contentions EP-5(A),
'

EP-6(E) and EP-10.

t

(

!

.

.

!
i

I

,

,

i

I

|
.

;

I

. . . . . - - . _ _ - _ _ _ . . _ _ _ - - . - . . . - _ - . . . - - . _ . _ _ - - - . - . - - . - . . -



DISTRIBITTION OF POTASSIUM IODIDE
AS A THYROID-BLOCKING AGENT

According to the Federal Government's National Council on Radiation Protection
and Heasurements, in a fixed nuclear facility incident the hazard of greatest
concern is the sudden release of large quantities of radioactive forms of Iodine.
Radiciodines accumulate rapidly in the thyroid gland and may cause irreversible
damage. Currently, there is one drug that has been given Food and Drug Adminis-
tration approval which will block the uptake of radioactive iodine by the thyroid
gland. That drug is a Potassium Iodide preparation known as " Thyro-Block." Ad-
ministration of this drug is believed to be the safest, most effective and least
expensive countermeasure to take under certain radiation exposure emergency con-
ditions.

EP-5

(A) The Pennsylvania Department of Health decided,after intense investigations
and discussions with national authorities in the area of radiation pro-
tection,to follow the Nuclear Regulatory Commission's recommendation of
making Potassium Iodide (KI) available to those persons who cannot be
evacuated quickly or need to be in the involved area following a nuclear
incident, i.e., e=ergency workers (firemen, policemen, etc.) and institu-
tionali:ed persons.

The shelf life and cost of the drug are strong considerations when deciding
upon procurement and distribution methods.

.

If KI were purchased for those within ten miles of each of the operating
reactor sites, the cost would approximate 5262,000. For procurement of
KI for all citizens within Pennsylvania, the cost would be 54,920,000.

The shelf life is currently two years.

Because of the above considerations, the concensus of opinion of health
I authorities at this time is that it would not be prudent to provide KI

to everyone. The Department of Health will proceed with plans to procure
and distribute it to those individuals and groups as recommended by the
Nuclear Regulatory Co= mission.

EP-6
i

| (E) A distribution plan for Potassics Iodide has been developed and coordination
I with all County Emergency Management Coot finators is in process. Meetings
'

will be scheduled with those individuals a.'d groups responsible for stock-
piling and distributing Potassium Iodide.

Pertinent information regarding the medication and its effects will be
provided by the Departmer.t of Health.

The previous distribution plan for Potassium Iodide is no longer valid and
has been replaced by a detailed plan for distribution to emergency workers
and institutionali:ed persons.

l

... . - - .



EP-10 (ECNP)

The question of how many people may be contaminated is open to conjecture
and is entirely dependent upon circumstances. It will be determined,
among other factors, by the magnitude and type of incident, wind direction
and velocity and the number of people in the area at the time.

The kind and degree of contamination expected or to be planned for depends
upon the types of fission products in the core of the reactor at the time
of the nuclear incident, ne Department of Health will rely upon the
Bureau of Radiation Protection and Toxicology, Department of Environmental
Resources, for technical advice at that time.

The number of facilities with medical personnel appropriately trained in
decontamination and radiation treatment techniques are included in the
revised plan, n ose facilities closest the reactor sites are shown with
an asterisk. There are a total of 228 facilities which offer basic,
general and comprehensive services, which include decontamination and
treatment of radiated patients. It is necessary, however, for personnel
at those facilities to have specific instruction in techniques associated
with those patients. Plans are being formulated to provide an educational
program regarding radiation health to health professionals. Inservice pro-
grams and seminars relating to radiation health effects are also in process.

.

*

I

.
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PkOFESSIONAL QUALIFICATIONS

Julia Cox

I am an Administrative Officer III in the Department of Health and occupy
the position of Emergency Management Coordinator, which was created following
the Three Mile Island incident.

My responsibilities include planning, administering and coordinating a
statewide emergency health care services preparedness program for health
emergencies and disasters and special duties as assigned by the Secretary of
Health. I have occupied that position since July 1979

Prior to my present position, and during the incident at Three Mile Island,
my activities were in the provision of emergency health services as a representa-
tive of the Health Department. At that time, I served as a liaison with the
Pennsylvania Emergency Management Agency in disaster preparedness activities
and developed and implemented necessary emergency plans for the Department oft

| Health.
|

| Since 1956, I have served as a Staff Nurse, Supervisor of Pediatrics,
Registered Nurse Anesthetist (14 years), Paramedical Coordinator (assessed
hospital emergency departments in Pennsylvania to determine their capabilities
regarding staff, equipment and services), Crisis Intervention Counselor, and
Emergency Health Representative (served on nine statewide task forces to
determine criteria for categorization of hospitals; trauma, burns, cardiac,
etc.; also was liaison to the Pennsylvania State Police for Helicopter Medical
Evacuation Program and a member of a planning committee of the Susquehanna
Valley Health Care Consortium which developed a disaster plan for a large

. Region involving a six hospital consortium) . I also participated in disaster
| preparedness ac tivities for the U.S. Army Reserve and served as a faculty member

for the American College of Emergency Physicians and the Emergency Department
Nurses Association seminars * for the last five years.

I am a Registered Nurse and a Certified Registered Nurse Anesthetist. My,

| Bachelor's degree is in Nursing and my Master's degree is in Education.

For the past 25 years I have been involved in Emergency Health Operations
in hospitals and government.

|

_ _ _ _ - - _ _ _ _ _ _- - - _ -
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EP-5(A)

h em=mwealth of Pennsylvania Disaster Operations Plan, Annex E

(DOP) and the Bureau of F=A4=Hm Protection (B3P) plan for Nuclear Power

Generating Station Incidants fail to satisfy reasonable and applicable

standards of adequacy and effectiveness in the following princ4n=1 respects:

(A) The emannwealth's plan for distribnHm of a thyroid

blocking agent to persons at risk in the event of a nuclear accidant

with offsite radiological consequences (Pa. Dept. of Health RERP,

App. I) is Aaf4c4et for the following reasons:

1. h plan asstxnes an advance == ming time (1 hour;

p. 2) that is in excess of that which NJREG 0654 concludes may

be available before an in4H=1 release of radinactive materials

to the envi m.t.

2. 'Ihe postulated warning time is that which is daamad

the min 4=n necessary to enable Dept. of Health officials "to

move ahead of evamaac in their distrib'Hm efforts." However

the plan is silent with respect to the unch more critical time

period that would acnm11y elapse between the initial

notification of the r-alth of an emergency situation and

the av=41=h414ty of an emergency si"=Han and the availability

to the public of the medication. AN:2Y suhnits that given the

logistics of the distribution process as set forth in the plan

such a time period would be well in excess of one hour. %e

"assunption" stated in Sec. IVA(1), p.13, of the distribution

plan is unsupportable as a planning basis.

_ _ _ _ . _ - - _ _ _ _ - _ _ _ . _.
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!

3. In the case of York County, the novement of large

nu:bers of people.to the single designated distribnHan point

for the medication, the County Courthouse, would require

ccx:plete departure from predetWM evacuation routes,

parHen1=-ly for residents of Fairview and An.i.Inu.u Newberry

Townships. It would also cause massive traffic congestion in

the center of York City.
|

| 4. 'Ihe plan would be useless in the event of a nuclear

emergency for which sheltering was the chosen protective action.

It is also useless to those farmers who " consider evacuation

unfeasible and elect to seek or use sheltering for themselves..."

(Pa. Dept. of Agriculture Plan, p.17). 'Ihe st t d condtMen toae

| the advice to "take prescribed dosage of SSKI" (Ex. 9 to App.1,
t

| Sec. 3(c)), namely, its availability, would of course not be met|

! under the plan as presently outlined.

| For all the foregoing reasons ANGRY sub:d.ts that the only method of

distribution capable of insering the availability of a thyroid blocking

agent is its cre-distribution to all potenHally affected households

and businesses, and that such pre-distribution should be acmlished
prior to the restart of 'LT-1.

EP-6(E)

'Ihe provisions in the York Ccrmty plan for thyroid blocking agent

distribution (Annex A, App. 3, Health-Wical Operations) are not coordinated

with the state plan.
|

|

<
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18,498

1 MS. STRAUBE I have a few additional direct

2 questions.
.

3 - CHAIBEAN SEITH: All right. Before you begin I

4 recall something, I think, that with respect to Dr. Beyea's

5 -- with respect to the rejected Bettel letter, because of

6 the unusual way it is being handled, I will write on the

7 f ace of it the notation " rejected" and sign it, so that-

8 someone picking up the transcript and seeing the testimony

9 will know if they do not get to the end of the day that it

10 is not evidence in this proceeding.

11 Do you object to that procedure?
.

12 MS. GAIL BRADF0ED: No, sir.

13 CHAIRMAN SMITH: I will write that on your copy.

14 MS. STRAUBEs Shall we proceed now?

15 CHAIRHAN SHITH: Yes.
!

16 BY MS. STRAUBEs (Resuming)

17 0 Ms. Cox, since preparing your pretrial testimony

18 have there been any changes in the Commonwealth's plans for

19 distribution of potassium iodide?

20 A Yes, we have had some changes in the plan.

21 Q Could you describe what they are please?

22 A Yes.

23 We attempted to purchase pota.ssium iodide through

24 Carter-Wallace Pharmaceuticals and we submitted a bid which

25 was returned. On the bottom of that bid it was stated that

|

ALDERSoN REPORTING CCMPANY,INC,

400 VIRGINIA AVE. S.W, WASHINGTON. D.C. 20024 (202) 554-2346
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1 the only available medication for thyroid blocking purposes

2 aanufactured by Carter-Wallace, known as Thyroblock, has an

3 expiration date of December 31, 1981.

4 I immedia tely called the company and spoke with a
.

5 Dr. Soyka, who informed me that they intend to produce no

6 new batches and that we would in fact be receiving the

7 medication which expires in December of 1981. -

8 We, therefore, decided not to accept that bid.

9 Instead, we are preparing to purchase a liquid form of

10 potassium iodide. That liquid form has been in existence

11 for some time, but it has been used in the past for

12 different purposes. It was used for aucolytic purposes. It

13 is not, and we recognize this, the ideal method, but I

14 believe it is the only viable alternative at this time.

15 0 Mrs. Cox, if I could interrupt you for a acaent.

16 It has been used for what purposes be, fore?

17 A Hucolytic purposes.- I refer to that as -- it is a

18 breaking apart of secretions.

19 0 Do you know how to spell it?

20 A This is what it was used for in the past.

21 Q Do you know how to spell that?

22 A Yes. H-u-c-o-1-y-t-i-c.
I

23 0 Okay. What has the Commonwealth done to procure

24 this liquid form of potassium iodide?

| 25 A We have sent out bids to the various companies. I
|

ALDER $oN REPORTING COMPANY. INC,

400 VIRGINIA AVE., S.W., WASHINGTON. D.C. 20024 (202) 554 2345
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1 believe we are in the process now of identifying those

2 companies and we will be purchasing that for distribution to

r 3 three target groups.

4 We are going to follow the guidelines of the

5 Nuclear Regulatory Comaission. They suggested that we make

6 potassium iodide available for on-site personnel, emergency

7 workers -- and that would be ambulance, police, fire or any

8 other emergency personnel who say.have to go into an

9 affected area -- and institutionalized persons -- persons

10 who could not evacuate the area readily. I refer to them as

11 hospitalized patients -- patients in nursing homes, prisons,

12 et cetera, in the area.

13 0 Even though you a re using you intend to use a--

14 dif ferent f orm of potassium iodide. Am I correct in stating
-

15 that the distribution plan has not changed from what is in

16 Appendix 97
.

17 A Yes. I believe that is correct.

18 0 If potassium iodide in the form of pills becomes

19 available in the f uture, again for some reason, what would

20 the Commonwealth do at that point?

21 A We would have to reassess what we are presently

22 doing. We would have to reassess it at that time and make

23 the determination then. Possibly if we have somethino that

24 could be used as a viable alternative we would not purchase

25 the Thyroblock , although certainly that would be a better --

.

ALDERSoN REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W. WASHINGTON, D.C. 20024 (202) $64 2345
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1 a better plan.

2 Q Okay. I would just like to address a question that

3 Dr. little had for the Department of Heal th. Who in the

4 Commonwealth sets the policy on distribution of potassium

3 iodide to the general public?

6 A That would be the Secretary of Health, Dr. Hueller.

7 Q And what is the Department of Health's present

8 position regarding distribution of potassium iodide to the

9 general public?
.

10 A We intend to proceed with the Nuclear Regulatory

11 Commission recommendation to provide it for the three groups

12 that I just described. At present we have no plans to make

13 it available to the general public.

14 ES. STRAUBE Okay. This witness is now available

15 for cross examination.

16 CROSS EX AMIN ATION

17 BY MS. GAIL BRADFORD:

18 0 For what period of time does the FDA consider

19 potassium iodide to be ef fective, which we might call the --
~

20 ref er to as the shelf life?

21 A Two years.

22 Q Do you agree with tha t ?

23 A I have had ongoing discussions with Carter-Wallace

|
24 executives and they told me at that time that they intenden

25 to submit a new drug application and that in all probability

ALDER $oN REPORTING COMPANY,INC,

400 VIRGINtA AVE, S.W, WASHsNGToN. D.C. 20024 (202) 564 2345
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1 the shelf life would be extended.

2 However, I talked to them perhaps two weeks ago

3 and at that time they told me they had no intention of

4 submitting new drug a p plica tio n s. I did learn today that

5 they did submit a new drug application, however, which is in

6 conflict with what I was told and that it is not

7 sufficient. So apparently the shelf life vill not be -

8 extended at this time.

9 0 What do you mean by it is not sufficient?

10 A I do not have the details on that.

11 Q, Do you sean their application was not sufficient

12 for the FDA to extend the shelf life?

13 A That is correct. That came from a person at FDA.

14 Q Do you know of any studies on it? Is potassium

15 iodide dangerous af ter -- f or any reason af ter, say, five

16 years, or would it be ineffective?

17 A We would have to proceed with the expiration date

18 that is on the bottle. We have no recourse with that.

19 Q I understand that you would have to follow the

20 shelf life, but do you know of any data which might suggest

|
| 21 that the potassium iodide would be either dangerous or
i

22 ineffective for, say, five years?

23 A At this particular dose I do not know of any

24 available statistics on that. When it was used for other

25 purposes I believe it was given an extended shelf life, but

ALDER $oN REPostTING CoWPANY,INC,

400 VIRGIN 1A AVE. S.W. WASHINGTON. D.C. 20024 (202) S54-2346
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1 that was at a different dose.

2 Q Could you say what the other dose was?

3 A Yes. It was 300 milligrams and they were made in

4 enteric-coated tablet. The 300 milligram tablets were given

5 three times a day and they gave two tablets three times a-

I
.

.

6 day, which made a total dose of 1800 milligrams per day, as

7 compared to the total 14-day, dose which we are referring of

- 8 1820 millig rams.

9 So there is really very little comparison there

10 between the potassium iodide used for aucolytic purposes and

11 potassium iodide used for thyroid blocking purposes. It is

12 not even a similar dose.

13 0 Do you know of any reason why at dose suitable for

14 the purposes we are discussing would not -- why it would not

15 be possible to package that within enteric-coating?

16 A I believe we would not want them in enteric-cor.ted
i

17 tablets. They were produced in that fashion so they could

18 be released over a period of time. And we could, however,

19 use the drops that are available, which is the method we

20 intend to pursue.

21 Again,the drops were prepared for aucolytic

22 purposes and if we use the drops it would be given in auch

23 the same fashion as when we dispensed polio vaccine. It

1

1 24 would have to be given to groups, in other words. I do not
|

l 25 think it would be feasible to give it to individuals -- to
=

|

ALDERSoN REPORTING COMPANY,INC,
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1 large masses.

2 Q Could you tell us why potassium iodide is not

3 commercially available in stores in this area for those

4 members of the public who may wish to purchase it?
.

5 A Yes. It is not available because Carter-Wallace

6 has not made it available for over-the-counter sales.

7 Again, I spent quite a bit of time discussing this with-

8 officials at Carter-Wallace and was told that they had no

9 intention of making it available for over-the-counter sales

- 10 at this time.

11 Q Did they say why?

12 A No. Not exactly. We discussed it and I got the

13 impression that they were interested in marketing it to
1

14 masses rather than individuals because of the investment

15 that they had in the medication. -

16 Q What other companies or sources did you contact
(
' 17 for possible sources of supply for potassium iodide?

18 A I went to the Director of our Division of Drugs,

19 Devices and Cosmetics and asked him which companies produced

20 potassium iodide. And I was told by him to contact the
i

|
21 Federal Drug Administration and he would also contact'

'

| 22 individual companies.

23 I did contact the -- excuse me -- Food and Drug

24 Administration and I was told by them that the only

|
25 medication approved for thyroid blocking purposes was :

-
.
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1 manufactured by Carter-Wallace Pharmaceuticals.

2 Earlier in testimony I heard Eallincott

3 Pharmaceuticals referred to. Carter-Wallace purchased the

4 pharmaceutical division of Hallincott. Hallincott no longer

5 manufactures potassium iodide. The medication that was sent

6 to us following the TMI incident was returned to Mallinestt

7 and has already expired so if we would need that again we

8 could not use that route.

9 Q Did you make any attempts to contact the Swedish

to Government?
'

,

11 A Hy predecessor did. I did not. I did contact

12 England, however, because I was told that England had been

13 using potassium iodate. I contacted someone in England and

14 received information from his stating that it is available

15 over the counter in England and it costs $1.00 per person.

16 0 Per person? How many doses?

17 A If I may read this paragraph. " England does have

18 the chemical available and it is available at drugstores but

19 only upon the prescription of a doctor, when it would be

20 paid for by the health service with the recipient paying $1

21 of the total cost."

22 ES. STRAUBE Excuse me. Is that potassium iodide

23 or potassium ioda te ?

24 THE WITNESS: I believe that is potassium iodate

25 and that has not been given FDA approval in this country.
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1 Incidentally I am also told it has a longer shelf

2 life.

3 BY HS. GAIL BRADFORD: (Resuming)

4 Q Do you know how long the shelf life is for

5 potassium iodate?

6 A No, I do not.
|

7 0 Do you have any idea what would -- what might-

8 determine the shelf lif e ? Might it be a problem of moisture

9 getting in?

10 A I do not know what is involved with the submission

11 of new drug applications, but it is a matter of increased

12 tes ting . And the drug company would have to submit a new

13 drug application. I do not know what is involved in the

14 testing.

15 0 Do you have any information for us beyond the
'

[

16 Carter-Wallace pamphlet which would suggest why the pamphlet

17 says the temperature range of what, ten -- fifteen to thirty

*

18 degrees centigrade for storage?

l
' 19 A Only that it must be kept in a darkened bottle

. 20 which they have done. As far as temperature I have no
l

21 information that you do not have.

22 0 Would you think it advisable to have potassium

23 iodide available to the public if costs were not a problem

! 24 to the Commenwealth?

25 A I have mixed feelings about this. We had decided

;
'

.

I
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1 to go with the Nuclear Regulatory Commission's

2 recommendation, as I mentioned. And we did this after

3 intense investigations and meetings with national

4 authorities on radiation protection.

5 We had many things to consider and among those, of

6 course, was the shelf life of the drug. Cost was a factor,

7 although it was not the determining factor. The incidence '

8 of allergic and other adverse reactions is certainly a

9 consideration, potential for drug abuse, toxicity level, the

10 moving populations -- the people coming in and out of the

11 area frequently. And even if this were pre-distributed we

12 would have a problem if the accident occurred at nighttime,

13 for instan=e.

14 We would have a probles if it occurred in the day

15 because schoolchildren would be in school. People would be

i 16 in the work place and perhaps the medication would be in the

17 home. And I think that all of these things are very

18 important factors to consider. If we bought it and it were

19 pre-distributed, if we were to pre-distribute it in the home'

20 then we would also have to make it available in the
21 workplace, in the recreational area. We would have to make

22 it available for transients. And I think th at we have

23 considered all 'of these things and arrived at the conclusion

24 that it would be best to go with the NRC recommendation.

i 25 0 can you tell us, in your opinion, would known or

i
;
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1 assured availability to the public of potassium iodide be a

2 positive effect on the mental health of the public?

3 A I believe that that could work either way. I have

4 been told by Dr. Tokahata that there is unpublished data nov

5 tha t the anxiety level is becoming less and less. I believe

6 if we were to place potassium iodide in the home now or in,

i

7 the workplace or both we may possibly stimulate further-

8 anxiety.

9 I think there are two schools of thought to that.

to Some people may feel auch better knowing that it is here.

11 It would be difficult to say.

12 Q Do you have an opinion?

13 CHAIBHAN SEITH: Was that part of your

14 considerations -- your Department's considerations ?

15 THE WIINESS: Yes, we did consider the anxiety

16 level. Yes.

17 (Counsel for ANGRY conferring.)

18 BY MS. GAIL BRADFORD: (Resuming)

19 Q Do you have an opinion as to whether the anxity

1 20 vill rise again when Three Mile Island is restarted?

21 MB. IAHLER: Objection.

| 22 IHE WITNESS: I do not believe I an in a position
|

| 23 to answer that.

|
24 CHAIEHAN SMITH: Sustained. The rulings that we

25 made, yes, do allow a certain amount of inquiry as we have

.
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1 explained. But you are going to have to clearly tie it up

2 to an energency situation.

3 ES. GAIL BRADFORD: Vell, in --

4 CHAIREAN SMITH: And in talking about anxiety that

i 5 would arise when Three Eile Island starts up again does not

6 do that. You know, we are not allowed to inquire into that.

7 ES. GAIL BRADFORD: I an aware of that, sir. - Her

- 8 previous statement that they had taken into consideration

9 the idea or the possibility that anxiety was lessening in

to this area as part of their considerations, now whether ther

11 have taken into consideration the level of anxiety that
i

I 12 sight result from the restart --

13 CHAIREAN SEITH: I asked that question because

14 there is another facet of this problem that has not been

15 addressed. And that is a consideration that the Board might

16 have in addressing this problem. I have not discussed this

17 with my colleagues. It is the deference due an agency of

18 the state in arriving at its own public hcalth decisions.

| 19 And we might somehow get into the area of psychological
!

20 stress when the state, in its sovereign role of addressing

21 the health of its citirens, takes that into account.

22 But we will not do it directly.

1

i 23 (Pause.)

24 CHAIRHAN SHITH: You can ponder that mess.

25 (Laughter.)
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;

1 55. GAIL BRADFORD: I may need a long break to

2 ponder that one.

3 CHAIRMAN SHITH: The point I am getting at, even

4 though the Nuclear Regulatory Commission under federal lav

5 has decided tha t we cannot inquire into psychological

6 stress, the extent to which the state does and the extent to

7 which an action is or is not taken based on the state's-
|

8 sovereignty in addressing its citizens problems, can
i

i 9 colaterally come into our hearing. But you are not going to

10 be able to inquire very far.

| 11 ES. GAIL BRADFORD: Well, from what I hear the
|

12 witness testified that they decided to defer to the NRC's

13 judgment.

14 CHAIREAN SMITHS That is part of what you have

15 heard.

16 ES. GAIL BRADFORD: Right. That is correct.

17 -

18

19

20

21

| D

23

24
1

l 25
|
|

|

|
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1 BY MS. GAIL BRADFORD: (Resuming)

2 0 When you cent out your bids how many units and at

3 what cost or cost per unit did you ask for?

4 A The cost depends upon the amount ordered. For

5 instance, one unit -- a unit is 14 tablets, and I'm

6 referring now to the Thyroblock made by Carter-Wallace --

| -

7 one unit is 75 cents. That would decrease as the number

8 increases. For instance, if we were to order several

9 million, it would be reduced to 41 cents per unit.

10 In calculating this with the population within ten

11 miles of THI, for instance, I believe it is close to 140,000

12 at the last count, and tha t would come out to about $105,000

13 just for the home. And if we are talking about providing it

14 to the workplace and other areas, naturally it would be
,

15 increased significantly. If we are talking about providing

18 it to everybody in the state, we are talking millions of .

17 d olla rs .

18 0 When you say to everyone in the state do you mean

l 19 everyone in the state within ten miles of the reactor?

20 A No. I am referring to the entire population of

21 the state. I do have figures on those within ten miles of

22 each reactor site, and I believe it would approximate about

23 a half million dollars.

24 0 Every two years presumably?

25 A I am referring now to all reactor sites from a

s
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1 Health Department standpoint. If we make it available to

2 one area, it is necessary for us to make it available to all

3 areas, and so that would include all the reactor areas in

4 the state.

5 0 And how many doses or units, I guess we are using

8 units, did you order or attempt to order for energency

7 personnel? - .

8 A We attempted to order 35,000 units, and that was

9 at a cost of 528,000. Again, I would like to reiterate that

10 that would expire December 31, 1981, and certainly that just

11 is not a feasible solution.

12 0 Thirty-five thousand units was just for the

13 energency workers within the Three Eile Island area?

14 A No. That would be for energency worksrs,

15 institutionalized persons, and we did not order for onsite

16 personnel as recommended by NRC because onsite personnel do

17 have potassium iodide in place at present.

| 18 0 But just for the Three Mile Island area. You were
1
'

19 not ordering potassium iodide for other reactor --

20 A Yes. We would order it for all areas in the state.

21 Q But the 35,000 number just relates to Three Mile

22 Island?

| 23 A It was for all reactor areas in the state.

| 24 Q Oh, oh, I see.
1

25 DE. LITT1E Can I ask question here? This is

s
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|

1 following the suggestion, I believe, that is in Appendix 9,

2 and you refer there to the population's occupational

3 emergency workers, institutionalized persons who cannot be'

4 easily evacuated,. and nuclear power plant site personnel,

5 and it refers to a position paper issued by Department ofj

6 Health and Human Services (Food and Drug Administration.)
1

l 7 Do you have a complete citation'for that? -

8 THE WITNESS: I do not have that with me. That

9 came from Pennsylvania Emergency Management Agency.

10 ES. STRAUBE What page is it on in Appendix 9?

11 DR. LITTLE: It is on page -- I guess that is an

12 I-2, Appendix I, page 2.

13 ES. STRAUBE: I will have to ask PEMA whether ther

- 14 have that complete citation.

15 (Board conferring.)

16 CHAIRMAN SHITH: Hs. Cox, are you able to state

17 whether the Department would order the predistribution of
i

18 thyroid blocking agent if this Board were to require the
,

19 Licensee to make it available without cost to the

20 Commonwealth?

thus21 Would the other considerations outweigh --

1

! 22 removing the cost consideration? Does the Department have a

23 position on that?

24 THE WITNESS: We consider cost, of course.

25 CE l.Ih M AN SMITH: Yes.

s
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1 THE WITNESS: But it was not our determining

2 factor. We plan to make it available to those groups that I

3 mentioned. Are you referring to all persons?

4 CHAIRHAN SHITHs The population as a whole.

5 THE WITNESS: I would have to discuss this with
i

| 6 the Secretary of Health, sir. I believe we arrived at our
!

7 decision after considering all the f acts, and whether or not

8 that would make a difference I really cannot say without

9 discussing this with the Secretary.

10 MS. STRAUBE I as not sure Mrs. Cox understood

11 the question. Do you mind, either you rephrase it or I

12 would like to?

13 CHAIREAN SMITH Would you explain what you t'hink

14 I meant. Assuming that we said okay, we will let you

15 restart the plant, but you make thyroid blocking agents

16 available to the Commonwealth for distribution, available to

17 the Consonwealth without cost for distribution to the

18 general public within the, say, ten-mile EPZ.

19 THE WITNESS: Yes.

20 CHAIRMAN SHITH Then would that change the

21 Consonwealth's. decision not to predistribute to the general

| 22 public?

23 THE WIT:iESS: I believe ideally we would want to

24 redistribute the medication. Weighing all the factors I

25 again -- again, we would have to re-evaluate our position.

5LDERSON AEPoRTING COMPANY,INC,
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1 CHAIRMAN SEITH: The only purpose of my question

2 is remove the cost consideration to arrive at how you

3 arrived at our judgment, to. learn how you arrived at our

4 judgment, that is what I as trying to do.

5 THE'VITNESS: We arrived at our judgment through

8 the considerations I sentioned previously. Although cost

7 was a factor, it was not the only factor. And a gain, I-

- 8 think we would have. to re-evaluate it and determine whether
'

9 or not we were going to place it at not only homes,

10 workplaces, recreational areas ac well, and we would have to

11 determine what is available.

12 At present there is a conflict there, so there are

13 many considerations, I believe.

14 CHAIRMAN'SHITH: So really you cannot say one var

15 or the other whether cost alone von 1d be controlling.

18 THE WITNESS: That is correct.
-.

17 CHAIRMAN SMITH 4 Then another question, what

18 thought has been given, if any, to if you had general

19 predistribution to access to the drug by children? I think

( 20 about it bein.g attached to the meter, and I can very well
|
' 21 see children using it.

.

22 Is there any special health problem attendant to

23 children using this drug?

24 THE WITNESS That was one of our very strong

25 concerns, and I sent a sanple of the Thyreblock which I

s .

I
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1 received from the company to the National Poison Center

2 Network in Pittsburgh and asked them to evaluate it. The

3 toxicity level is quite low. If they were to take a whole<

4 bottle, I doubt that they would have much of a reaction

5 unless they did develop an allergic reaction to that drug.

6 And of course if they had an anaphylactic reaction, it would

7 be very serious. -

8 CHAIRMAN SMITHS If they had what?

9 THE WITNESS Anaphylactic. A life-threatening

10 reaction to that drug. It could be extremely serious.

11 CHAIBHAN SMITHS That you understand is possible?

12 THE WITNESS: There is an inherent danger with any
"

13 medication; yes, sir, that is possib1e, although I think it

14 would be rare. The possibility does exist and it is a

'
15 concern of ours.

16 We would like to see the medication placed in a

17 chili-safe bottle. At present it is not. I think that

18 would be helpful.

19 BY HS. BRADFORD: (Resuming)

20 0 on page I-2 of Appendix 1 to the Radiation

21 Emergency Response Plan which is Appendix 9 of Annex E it

22 says, "A few people (estimated 1 in 50,000) may have an

23 allergic reaction with more serious symptoms."

24 Could you identif y for us where these figures came

25 from?
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1

1 A Yes. This came from Dr. Yalov, and this was a

2 paper that she presented to the American Endocrinology Group

3 in Washington. This was also discussed with several persons

4 who are authorities in the field of endocrinology. Our

5 Secretary of Health has been in contact with them, and this

6 has been discussed at length. ~

|
,

h 0 Do you know if you talked to Dr. Ingdar at Harvard?
I

8 A I do not know if he was in contact with him or

9 not. He was in contact with Dr. Eugene Sanger who you

10 mentioned earlier, and I, too, spoke with Dr. Sanger.

11 (Counsel for ANGRY conferring.)

12 Q Can you identify any other persons you may have
.

13 been in contact with for source data on this?
l

14 A Dr. Neil Wall, University of Pittsburgh, Kenneth

15 Miller, Hershey Medical Center.

16 0 What was that name?

17 A A health physicist at Hershey Medical Center,

1 18 Kenneth E111er.

19 0 Did you ask --
|
'

20 A We have also been in touch with Dr. Schlein

21 through the Food and Drug Administration, Bernard Shiein,

|
22 Jerry Halperin, Food and Drug Administration.

!

I 23 0 Can you tell us what Dr. Shiein said the health

24 effects risks were?

25 A No, I cannot.
*

|
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1 Q I am just wondering if in fact the Ccanonwealth

2 recaived a number of different --

3 A Dr. Hueller has been in touch with several people

4 who are experts in this particular area. I do not have a

5 complete list of names of the persons he contacted, but I am

6 sure he has been in close contact with several people, and

7 we could get those names if you desire. -

8 (Counsel for ANGRY conferring.)

9 Q Given that the Commonwealth probably received

to varying estimates on a number of persons who might have an

11 allergic reaction to potassium iodide, why did the

12 Commonw'ealth choose this particular estimate?

13 A I chose this estimate to include in the plan

14 because that is the estimate that was given to me. We did
i

15 discuss this with other people, and I do not believe it is

16 unrealistic.

17 Q Did you also receive other estimates?

, 18 A I am sure that Dr. Mueller has discussed this at
:

19 length with his colleagues"and with experts in this field.

20 I think it is important to point out that people are

21 allergic to this. I think it is important for the public to

22 know that this can happen and that they should be prepared

23 for it.

24 (Counsel for ANGRY conferring.)

25 0 Yes, we would not have any disagreement with

.
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i

1 that. The question is what the level of risk is versus the
.

2 level of risk from reactor accident.

' 3 A I would think if a paper were prepared and'

4 presented to the American Endocrinology Society, I think
i

5 that is a rather prestigious group, that it would have

6 validity; and that is the reason that I used that figure.

7 Q Did you read the other papers tha E vere presented

8 at that session?.

9 A I have read some of 'de papers. I did not read

to all of the papers.

11 (Counsel for ANGRY conferring.)

12 Q Were you aware of the comments made by the FDA at

13 tha t session on the side ef fects?,

14 A I recall reading comments from the FDA.

15 Q Can you tell us what.those comments were?

16 A Not exactly. Ey point in including this in the

17 plan again is to point out to physicians and nurses in the>

18 field who would be involved with this plan that there are

19 people who may have an anaphylactic reaction to potassium

20 iodide, and I believe that.they should.be prepared in

21 knowing how to deal with that, cnd that was the reason for

22 including that in the plan, and I will stand by that.

23 0 I can see in what you are citing in the case where

24 you are trying to send a message to people that some persons

25 will have an ' allergic reaction that it is appropriate to

x

1
,
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1 perhaps choose the most conservative figure for that, which

2 in that case might be the figure that would estimate the

3 most aller;ic reactions in a population.

4 But when you are judging the relative merits of

5 two unknown risks, that this figure may be the least

6 conservative that you have chosen. And I was wondering if

i 7 you could comment on that aspect of it and whether you used

8 this estimate in your judgment about the balance between the

9 two unknown risks?

10 A Whether I used the balance between the two unknown

11 risks?

12 0 Or the two --

13 MS. STRAUBE: I think I am going to object. There

14 has been no testim on y that anybody made a balance. Number
|
1
'

15 one, I am not sure I know what the two unknown risks are,

16 and there is no testimony that a balance was ever made by

17 the Department of Health.

| 18 HS. GAIL BRADFORD: Yes, there was. If I can

| 19 identify my question a little better. They made a judgment

| 20 not to recommend predistributing potassium iodide.

21 MS. STRAUBE: What are the two unknown risks that

| 22 were balanced?
!

| 23 MS. GAIL BRADFORD: Well, the two risks are the

,

24 risks of potential side effects or allergic reactions versus
|

25 the risks of the number of people in the the given reactor's

s

ALDERSoN REPORTING COMPANY,INC,

400 VIRGINtA AVE. S.W WASHINGTON, D.C. 20024 (202) 564 2346

. . _ . .-. - - - _ , . - _ _ _ . . - . ._



18,522

1 EPZ who may suffer f rom thyroid damage in the event of a

2 reactor accident.

3 THE WITNESSa Our decision to not purchase

4 potassium iodide for all persons in the Commonwealth

5 certainly was not based on this one statement, that a f ew

6 people -- and I have a few people, estirsted to be 1 in

7 50,000, would have a severe allergic reaction. -

8 We came to this conclusion after considering all

9 factors, and I am not sure that we even read that paper

10 prior to the time this decision was made. I do not think

11 that that was an influencing factor in arriving at this

12 consideration, but I do think it is important to point it-

13 out so that our health care personnel are aware that this

14 can happen.

15 BY ES. CAIL BRADFORD: (Resuming)

16 Q Can you identify for us whether or not the iden

17 that some people may have an allergic reaction to potassium

| 18 iodide was included in your judgment as to whether or not to'

19 predistribute or distribute generally to the public
l
i 20 potassiva iodide?

21 A I am sure that it was a considera tion, as were all.

22 the other f actors that I mentioned. I believe it needs to

23 be.
|

24 0 Can you identify for us what risk -- excuse me.

25 let me finish my questions. I am sorry I am slow about it,

'
,

~
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1 but I need to ask the question.

2 Can you identify for us what risk factor you might

3 have considered when you considered it?

4 A Well, we were talking about this. We checked with

5 other authorities concerning an analogous situation such as

6 penicillin, for instance, and aspirin, and we realized that

7 people are allergic to both. And I think that we considered

8 all of those things as well as the other factors that I

9 m en tion e d . So overall this is the conclusion that we

10 arrived at, not based on this particular figure.

11 DR. LITTLE: I would like to interdect something

12 here. The Board is concerned about something that has come

13 up. First of all, you said you were going to follow NRC

14 policy as to which groups, and is that an NRC policy or is

15 it FDA suggestion or --

| 16 THE WITNESS That was a Nuclear Regulatory

|
17 Commission paper that was published in May of 1980, and it

18 specifically stated that they would recommend those groups.

19 DR. LITTLE: The NRC stated that? .

20 THE WITNESS: Yes.

21 DR. LITTLE: The Staff or what division?

22 THE WITNESS: It was an interim position paper.

23 DR. LITTLE The reason I am concerned, and Mr.

24 Gray, I want to call your attention to a section of
'

25 NUREG-0654 which indicates that the U.S. Department of

s
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1 Health and Human Services -- it is on page 9 of NUREG-0654,

2 Revision 1, about just a little bit halfway down the page.

3 "The U.S. Department of Health and Human Services is

4 preparing guidance on the potassina iodide issue which will

5 be considered by NBC and FEMA," and then we get to the

- 6 question of whether NRC as an agency itself can make medical

7 recommendations. -

8 ER. GRAY: For purposes of --

9 THE WITNESSs I do not have that paper -- excuse

10 me. I do not have the paper with me, but I can get a copy
.

11 of that interim paper, and that is what we used for our

12 guidelines.

13 ER. GRAYS For purposes of protective actions I

14 would believe that the NRC in consultation with Food and

15 Drug Administration, for example, could make recommendations

16 and guidance on protective actions, including ones that

17 would have potential medical ef fects.

'
18 I would go on to point out that NUREG-0654, page

19 63, evaluation reiterion 10F sets forth some NRC guidance to

20 the effect that there should be planning setting forth a

21 method by which the state can make a decision, but not that

22 the state should make any particular decision on thE use of

23 radioprotective drugs.

24 THE WITNESS: Sir, I have that paper here.

i 25 CHAIRMAN SEITH: Would you give us just a acaent?

|
~

|
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1 (Board conferring.)

2 CHAIBHAN SMITHS The concern -- go ahead.

/ 3 DR. LITTLE First of all, do you know if there is

4 anything following publication of NUREG-0654 with the

5 guidance that they mention in here? If this is the paper to

i 6 which she is referring, it would appear that, well, this was
,

1

7 published in November of 1980, so I would assume that -

8 anything in response to what is in this document would have
.

9 been published subsequent to that?

10 HB. GRAY Anything in response to which document?

11 DR. LITTLE4 Where it says on page 9 that the

| 12 Department of Health and Human Services is preparing

! 13 guidance. I wonder if that guidance is now available. I

14 assume it would have been dated after October or November

15 1980.

16 ER. GBAYs We can check to determine whether there

17 has been anything that has been issued since that time.

18 DR. LITTLES Did you want to give your reference?

19 THE WITNESS: I was just going to give you the

20 title of that article. It is dated "Nuclea r Regulatory

21 Commission Interia Policy on Stockpiling Potassius Iodide

| 22 for Use During a Reactor Accident," and then it has

2s " Statement of Policy" and it lists the target groups that I

24 alluded to a few moments ago.
|

25

| '

| .
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1 DR. LITTLE4 Do you have a date and a page number

2 or whatever?

/ 3 THE WITNESS Yes. I believe that was Hay 1980.

4 This is Hay 20, 1980. You see this is all together. Do you

5 need other information?

6 CHAIRMAN SHITH: Can we look at the document?

7 THE WITNESS: Sure. -'

8 DR. LITTLEa I think we can find out what we need

9 to know if we look at it.

10 (Counsel handing document to Board.)

11 (Board reviewing document.)

12 CHAIRMAN SHITH: The paper that Es. Cox has is a

13 SECY paper:, SECY-80-257, dated May 20, 1980. It is for the

14 Commissioners from Denton and it proposes a Commission

( 15 policy statement -- a statement of interim Consission

16 policy. The policy would, if it has ever become policy, and

17 there is no indicotion from the papers at hand, would --

18 here is the import &nt language.

19 "The Commission encourages storage of potassium

20 iodide for use during a reactor accident of quantities

21 needed for the following segments of the population where

22 controls can be clearly maintained for the required length

23 of times (1) nuclect pcver plant site personnels (2)

24 off-site emergency response personnel; and (3) off-site .

25 institutions, e.g., hospitals and prisons within about ten

|
'
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1 miles of reactors or where immediate evacuation may be

2 infeasiale." !
i

3 A Commission policy statement is not the

4 equivalent of a Commission regulation, but it is more than a

5 regulatory guide or a staff position. I think we should

| 6 have this followed through and see if it is an open issue.

7 HR. GRAY: Yes, yes, Mr. Chairman. -

8 CHAIRHAN SMITHS Did you get that? SECY 80-257,

9 Hary 20, 1980.

10 HR. GRAY Yes.

11 DR. LITTLE: And also see if the one from Health

12 and Human Services has gotten anywhere since we have gotten

13 0654.

14 CHAIRMAN SMITH: Well, not only is that a concern

15 but our concern goes somewhat f arther -- that we think that

16 the litiotion is issue is going to the outermost reaches of

17 our jurideition in this case in two aspects. One, whether

18 as -- certainly the effects of radiation from nuclear power

19 plants is something that is within this Commission's

20 jurisdiction.. But the interface -- and that is coming at it

21 from the other end -- the public health considerations of

22 medication to counteract those effects may very well be

23 beyond the expertise of the Nuclear Regulatory Commission as

24 a public health matter.

25 I do not know. I would hope that this would be

'
i

l

l
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1 argued and briefed before us. The other area where we are

2 vondering if we are not stretching our jurisdiction very far

3 is the consideration that we might issue an order which'

4 would purport to require the State of Pennsylvania to take

5 an action in the area of public health. I am wondering what

6 may be the purposa of allowing litigation on this issue

7 without evidence of the Commonwealth, even it it -- even if

8 the medication were required to be made available by the

9 Licensee if the Commonwealth would accept it.

10 These are areas where we certainly cannot direct

11 the Commonwealth of Pennsylvania to do anything. So these

12 are considerations and concerns the Board has about the

13 litigation. We wanted to tell you about it.

14 MS. GAIL BRADFORD: Sir, it would seem to me that

15 -- that the Board might -- it night be possible for the

16 Board to make a ruling which would require the Licensee to

17 pay the cost or some portion of the cost of the potassium

18 iodide, if the Commonwealth decides to use it, which would,

19 therefore, take the cost consideration away in the

20 Commonwealth's determination.

I 21 But the Commonwealth would still maintain
|

| 22 jurisdiction over whether or not they chose to use it. The

i 23 Commonwealth could then still decide not to use it, even
i

24 though the cost vs.1; be free to the Commonwealth.

25 CH A'[s! !) 'TH All right, then, how about the'

s
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1 other point that we are concerned about, and that is does

2 this Board, as 'a component of the Nuclear Regulatory

3 Commission have the institutional expertise -- that is, the

4 agency expertise to make decisions in the area of public

5 health, which you normally would expect to be decided by the

6 Federal -- by the FDA and the Department of Human Health

7 Services. -

8 (Board conferring.)

9 CHAIREAN SHITH: That is right. And then the
,

10 point that Dr. Little is making here is that in no event

11 would we have the authority to make thyroid blocking agents

12 available over the counter. I mean, clearly that is beyond

13 our jurisdiction. '

14 About the most that we could possibly do that I
|

| 15 can see as a practical matter is the suggestion that you

16 have made -- that we would require underwriting a part of

17 the cost of it if the Commonwealth should decide to

18 distribute it. But that seems to me the most that we could

19 possibly do.

20 ES. GAIL BRADFORD: Part of the other problem has

21 already been answered by the FDA. They have already said --
_

22 approved it for the use we are speaking of here and they

23 have already approved it for over-the-counter sales.

24 CHAIREAN SEITH: That may be. That is, at least,

25 the testimony. But I do not know if we can leap from

ALDERSoN REPORTING COMPANY,INC,
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l
1 testimony to adopting the FDA's decision in our case

|

2 adjudicatively. That is -- these are all very, very
,

3 complicited considerations legally, as far as I am

4 concerned. It is not a simple matter at all.1

5 HS. GAIL BRADFORD: Excuse me. I would just like

6 to continue this one -- does the NBC have the authority to

7 recommend that on-site or off-site emergency workers receive

8 it?

9 CHAIRHAN SMITH: I think so. I think so.

10 HS. GAIL BRADFORD: How is that different from

11 recommending that the public --

12 CHAIRMAN SMITH: Because I think you are now

13 talking about a public health problem. You are talking

14 about an entirely different problem of the huge number of

15 people involved in the public and the distribution problems

16 and everything else, which is -- we are talking about the

17 institutional expertise of the NBC, not just this Board.

| 18 It could be another hearing Board that worked with

19 no more confidence than this board has, hearing it on behalf

i 20 of the FDA or HH -- the new agency -- HHS.
l

21 But the agency itself is charged with the

22 authority and imputed to have the expertise to make these

23 decisions. It is not the individual hearing officers that

24 are -- that are 1scking or possessing expertise. So this is

25 part of the problem that we have.,

i
!

! *
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1 ES. GAIL BEADFORD: There is some problem I am

2 having here in that Es. Cox testified that they -- the State

3 of Pennsylvania ordered 35,000 doses for emergency

4 personnel, institutionalined people, et cetera, for reactor

5 areas all over Pennsylvania. And just carrying that out all

6 over the country, that is really a substantial number of

7 people. And what is the distinction from the NEC's point of

8 view between authorining it for --

9 CHAIEHAN SMITH: I see a big distinction myself.

10 I see controlled administration, controlled observation,

11 af ter taking need -- need, but I do not envision the NEC

12 monitoring the distribution of thyroid blocking agents. I

13 see it being a correct distribution of thyroid blocking

14 agents as a condition of something else.

15 I do not see us getting into it -- administering
,

| 16 it, but I see a clear distinction between the large public

17 health problem and what is attendant in emergency planning

18 and operation. But we are not making any such ruling. I

19 think you are dealing with an extremely complicated legal

20 problem here.
1
i

21 ES. GAIL BEADFORD: I see.

22 (Board conferring.)

23 15. GAIL BEADF0ED: Sir, ! have a couple of

24 questions about that SECT paper that you read froz. One
-

.

! 25 was, does it say or imply that people -- that the general

s

!

!
|

A:.cstson mEPostTWG cow 8ANY. 943.

| 400 vtmGIN:A AVL S.W. W ADemGToN. DA 20C24 (2C2) 564-2345



18,532

1 public should not be given potassium iodide or does it just

2 say that those people should be given potassium iodide?

3 THE WITNESS: May I make a comment on that, please?

4 CHAIBHAN SHITH: Yes.

5 THE WITNESS: We arrived at this decision because

6 we thought that it would be top priority to evacuate people

7 ~ from the area. The persons tha t we are talking about would

8 not be evacuated from the area. And that is why we

9 purchased those large amounts for the various reactor sites.

10 Ideally we would like to have the people evacuated

11 as quickly as possible. That was a very timed consideration.

12 CHAIBHAK SMITH: I did not read the paper

13 thoroughly enough to answer with any reliance. But the

.
14 sense that I got out of it was that it was only the

15 emergency workers and confined people. But maybe she will

| 16 make it available to you. You can read it yourself.
!

17 HS. GAIL BRADFORD: Would it be your view that the'

18 NBC -- if we accept your view that the NRC aight be on shaky

19 ground to recommend or require that the public -- that

20 potassium iodide be distributed to the public, would it be

21 your view that the NBC should say that that it is all--

22 right fors state to do tha t and -- aad -- and for the NRC,

23 which I understand is the only durisdiction that could

,
24 req uire the Licensee to make the cost or the funds available

1

25 to the state, if the state, for its own reasons, chose to

ALDERSoN REPORTING COMPANY,INC,
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1 pre-distribute it?

2 CHAIBEAN SEITH: You have two questions. One is,

3 I do not think that it would be appropriate for us to tell

4 the State of Pennsylvania -- the Commonwealth of

5 Pennsylvania it is all right for them to do anything in the

6 public health area -- that they have our permission to do

7 it. I do not think -- if that is what you meant. -

8 The other one is do I think we have jurisdiction

9 to require the licensee, given the appropriate evidentiary

10 record, I think we probably do. But I arrive at that quite

11 easily and I am sure that there is room for debate on that.

12 I mean, I arrive at it not easily. I arrive at it without.a

13 lot of thought. I think we probably do.

14 HS. GAIL BRADFORD: The other question I had is I

15 keep trying to und'erstand this Nuclear Regulatory

| 16 Commission. Why was it a paper from Er. Denton? I

17 understood that Mr. Grimes was in ICE. I did not understand

18 why Mr. Denton would be commenting on this.

19 CHAIRMAN SHITHs I do not know.
1
1 20 IHE WITNESS: I did not receive the paper from Mr.

21 Denton. I received it from the Nuclear Regulatory

i 22 Commission. The copy that is here today Maggie had and she
|

23 had received it from, along with other things, from Mr.

24 Denton. My paper did not come from Mr. Denton. I came

25 specifically from the Nuclear Regulatory Commission.
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1 CHAIRMAN SEITH: Can anybody answer that?

2 HR. GRAY: A t this point I cannot tell you why it

' < 3 was Mr. Denton versus Mr. Grimes, but continually there are

4 staff recommendations made through SECY papers such as this,

5 based on analyses done and proposals for Commission policy.

6 And precisely why Mr. Denton signed it as opposed to Mr.

7 Grimes I do not know. -

8 DR. LITTLE: Was it --

9 MR. GBAY: I should point out that in May of 1980

10 the energency planning areas were still under the Division

11 of Nuclear Reactor Regulation rather than transferred to

12 Inspection and Enforcement.

13 DR. LITTLE: Wasn't that headed Acting Director of

14 something-or-other on the first page? Who --

! 15 THE WITNESS: Acting Executive Director for

16 Operations.

17 CHAIRHAN SHITH's Well, in any event, I think the

18 evidentiary record will have to be completed on it.

19 MS. STRAUBEs Chairman Smith, could I make a

20 comment?

21 CHAIRHAN SEITH: Yes, please.

22 MS. STRAUBEs I probably -- well, I have some

23 difficulty making the comment because it suggests there

24 might be defects in the sta te plan, which, of course, I do

25 not think there are any defects in the state plan. But one

ALDERSoN REPORTING CoWPANY,INC,
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1 way that this Board might possibly have jurisdiction over

2 the thyroid blocking issue is that we consider it to be a

/ 3 protective action and I -- if for any reason the Board

4 thought that it was not adequate protective actions provided

5 f or in the sta te plan, that might be one way that you had

1
6 jurisdiction over it.

7 In other words, short of saying the state has-to

8 do a certain ites, you could probably say that we have not

9 done enough in a certain area.

10 CHAIRHAN SHITH: I think that that is arguable.

11 Yes.

12 HS. STRAUBEa Okay. The other thing that I was

13 not clear on, you had asked for briefs. Am I to understand

14 that is to be done with the findings of f act, or do the

15 Intervenors have to present briefs prior to that?

16 CHAIRHAN SHITH: No. I -- briefs -- no, I did not

17 ask for special briefs. I just think -- I just wanted to

18 point out some problems we have with it and that it should

19 be addressed.

20 ES. STRAUBE Okay.
1

21 CHAIRHAN SMITH: I believe -- I mean you may

22 address it or you may prevail on the evidentiary record.

23 But I thought it is something that may be an important

24 consideration by the Board in d'eciding the case.

25 HS. STRAUBE Thank you.
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1 CHAIEHAN SMITH: This has been -- this has been a

2 growing concern. It has not been something that we were

' 3 aware of this morning. It is something we started out with

4 the haaring, but as the evidence develops you begin to see

5 more an( nore aspects of public health, state sovereignty,,

t

6 agencies other than ours having the institutional expertise,

7 and -- I mean the agency expertise and franchise and ve-

8 thought we von 1d share our concerns with you.

9 Nevertheless, the evidentiary record has to be

10 completed on it or it should be --

11 DH. LITILE: While Ms. Bradford is regrouping

12 here, did the paper that you refer to there indicate that

13 potassium iodide should not be given to the public, or did

14 it just simply say that the three groups you mentioned

15 should be stressed and not comm e nt on the others?

16 THE HITNESS: It just stressed the three groups.

17 I do not believe that it deals with the population at

18 large. It talks more about the cost-benefit ratios and

19 things of that nature.

,

20 DR. LITTLE: Thank you.
I

21 (Pause.)-

22 CHAIREAN SEITH: Would you go ahead? Are you

23 ready to proceed?

24 MS. GAIL BRADFORD: I am still regrouping.

25 (Counsel for ANGEI conferring.)
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1 BY ES. Gall BRADFORD: (Resuming)

2 Q Ms. Cox?

' 3 A Yes.

4 0 In an accident situation which resulted in

5 potential dose to the public within the upper and lower EPA

6 PAG limits, what dose saving to th e public would result if

7 potassium iodide were ingested as prescribed and no other

8 protective action were taken?

9 A What dose savings? I am sorry. I misunderstood.

10 Q Yes, what dose savings would result?

11 A I am not sure that I understand your question.

| 12 0 Well, I am posing a situation in which there is an

13 accident and there is a dose to the public between or within

14 the range between the upper and lower limits of the EPA PAGs.

15 A Right.

16 Q And I se asking and assuming for this question
l

| 17 that other protective actions were not taken, whether ther

18 were not possible for time reasons or whatever iou want to

19 assume, but just for this -- for this question we are

20 assuming that those sheltering or respiratory protections or

21 evacuation were not done. What dose saving to the public

22 would result if potassium iodide were ingested by the public

23 instead of no protective action at all?

24 A Are you referring to the number of nodules that

25 may be eliminated, or --
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1 DR. JORDAN I think she is talking in terms of

2 dose itself -- dose to the thyroid perhaps.

/ 3 BY 55. GAIL BRADFORD: (Re suming )

4 Q Iou could --

5 A I do not believe I could answer that.

6 0 You could answer.

7 A Under the circumstances involved. If we were-

8 dealing with an accident where radiation exceeded five ress

9 per hour, I am not sure -- perhaps that could best be

10 answered by my friend. Eaggie, would you -- is that

11 permissible?

| 12 CHAIRMAN SEIT9: Are there any objections?

13 ES. GAIL BRADFORD: I do not mind.

14 CHAIREAN SEITH: Es. Riley is a witness under oath,

1

15 in this proceeding.

16 THE WITNESS: Eaggie is the authority in radiation

17 protection.

18 ES. RILEY: Could you repeat the question please?

19 ES. GAIL BRADFORD. Making several assumptions

20 here. One is the potential dose to the public and also that

21 other protective actions are not taken in an accident which

22 resulted in potential damage to the public within the upper
!

| 23 and lower EPA PAGs, what dose saving to the public would

24 result if potassium iodide were ingested and no other
,

25 protective action were taken?

t
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1 MS. RILEY: Generally, from what I understand, the

2 efficerf of KI is to the order of ninety to ninety-five

3 percent. So one would realize a dose that is five to ten
'

4 percent of what would otherwise have occurred.

5 I would point out that this would apply equally if

6 you hnd a dose risk of, say, 10,000 rad. You do not -- if

7 five and ten percent residual dose still applies, you still

8 have a lot of dose.

9 BY MS. GAIL BRADFORD: (Resuming)

10 0 Now let's expand on this a little further and add

11 sheltering. I recall earlier testimony where perhaps this

12 is in the plan that sheltering is not considered effective

13 beyond two hours for inhalation doses. Is that correct?

14 A Yes. That is correct.

15 Q In an accident which resulted in doses to the

16 public -- doses in the lower range or between the upper and

17 lower ranges of the EPA PAGs and for which shelte ring was

18 the selected protective action and for which sheltering was

19 recommended for a period longer than two hours because there
.

20 was a plume or release lasting longer than that, say,

21 between 3 hours and 48 hours, what dose saving to the

22 gene:;al public would result from ingestion of potassium

23 iodide for those who took shelter as advised?

24 MS. RILEYs It would be -- it would depend on what

25 credit is being given for shelter, and that depends on wha t
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1 the style of the structure is and its turnover and all this.

2 B ut sa y if -- a t two hours -- assuming the outside

3 air concentration remains the same, elevated at some magic'

'

4 level that would otherwise give you five to 25, after two

5 hours in the shelter, we assume that the thing is

6 equilibrated to one hundred percent of what it is outside.

7 So if you consider it being, say, a 48 hour period, you-

8 still only save 90 to 95 percent af ter two hours.

9 It is as if you were outside again.

10 BY HS. GAIL BRADFORD: (Resuming)

11 Q So I could summarize your answer that it might be

12 conservat.ive to assume that it is essentially the same as

13 not sheltering -- sheltering is the same as not sheltering

14 after a two-hour period for inhalation dose from iodine? Or

15 is that too strong a statement?

16 ' HS. RILET: You are beginning to get an effect.

17 You might just as well be outside with respect to inhaled

| 18 iodine. This does not take into account the upper limits of

19 exposure.

20 H5. GAIL BRADFORD: Thank you, Es. Riley.

21 BY MS. GAIL BRADFORD: (Resuming)

22 0 If an arcident situation developed in which there

23 was one hour before the onset of release, would the

24 distribution plan now contemplated by the Commonwealth allow

25 enough time for emergency personnel, including all of the

l

|
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1 persons who you now contemplate distributing potassium

2 iodide to to take potassium iodide in time to have the

< 3 maximum effectiveness?

4 A I think it was pointed out in the testimony today

5 that potassium iodide must be taken prior to an accident or

6 immediately following the accident. Three to five hours

''

7 later it loses fifty percent of its blocking activity. -

8 0 Did you -- excuse me, did you agree with that

9 testimony? -

10 A Yes. I do agree with that. We are in constant

11 with the Bureau of Radiation Protection and they keep us

12 informed as to what is happening, if there is a suspected

13 incident or accident.

14 We possibly would not wait until it reaches the

15 level -- I am sure we would not wait until that time, if wo

16 thought a potential existed and we would -- I believe I can

17 say this without hesitation -- that we would order iodide to

18 be given. However, it would have to be pre-distributed for

19 that to happen.

20 We vould order it to be given prior to an hour
,

21 before, if possible. But again we would have to have that

22 information. We are referring to emergency workers. Is that

23 correct?

24 0 Ihat is correct. My last question is, can you

25 tell us what your experience are -- what the experience of
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1 the Health Department was during the July 16, 1980, test

2 exercise? When, during that exercise, were you brought into

' 3 play?

4 A Yes. We were not kept informed and, of course,

5 that is the reason.for having an exercise. And that was

6 pointed out and we have rectified that situation so that I

7 believe in the' future we would very definitely be kept -

8 informed as to what is happening.

9 ES. GAIL BRADFORD: Thank you. That is all the

10 questions I have of this witness.

11 CHAIRHAN SEITH: Mr. Zahler.

'

12 BY EE. ZAHlER:

13 0 Us. Cox, if the Commonwealth desired to acquire a

14 source of potassium iodide from the Swedish pharmaceutical

15 company, before thst could be distributed would it require

16 approval by the Food and Drug Administration?

17 A That is correct.

18 0 In other words it would be the same thing as

19 requiring a new drug appl' cation f or tha t particular drug?

20 A That is correct.

21 0 Do you know whether any such application has been

22 filed by the Swedish pharmaceutical?
|

23 A Not to the best of my knowledge. We would not

24 look to Sweden until we first exhausted our supply within

25 the United States.

!

|
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1 Q There was reference earlier this morning when I

2 was cross-examining Dr. Beyea with respect to the

'

3 concentration, if it is given as five crains per teaspoon,

4 could you convert that to milligrams f or me?

5 A There are sixty milligrams in a grain. A teaspoon

6 is four ces.

7 Q It. would be 300 milligrams per teaspoon? -

8 A 300 milligrams per teaspoon. Tha t is correct. We

9 would give half a teaspoon, if we were using that

to preparation.

11 Q How is --

12 A Excuse me. We would probably use that

13 preparation. However, we would use a plain soluticn of

| 14 potassium iodide, specif!cally potassium iodide. And that
|

15 could be measured,.I believe, more accurately. It may even'

16 require a different packaging, but tha t is a possibility.

17 0 Do you know whether FDA 's e.pproval of the

18 Carter-Wallace new drug applications was such that they did

19 not authorize Carter-Wallace to make them a vailable on an

! 20 over-the-counter basis?

2'1 A That was Carter-Walla ce decision and my talk with

|

|
22 the Vice President of the company, who told me he had no

l

! 23 intention -- they had no intentions of making it available

24 over,the counter at this time.

25 Q Do you know whether the FDA's approval would have

s
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1 allowed them to make it available, had they had such a

2 desire?

3 A I do n'ot know. I do not believe that that is a

4 significant factor. I believe that the company may have that

5 option.

6 HR. ZAHLER Mr. Chairman, for the convenience of

7 the Board and the parties, licensee may have a different

8 legal view. I would like to bring to your attention a

9 Federal Register notice and I will have it xeroxed and

10 handed out to the parties. It is the Federal Register

11 notice approving the Carter-Wallace new drug application.

12 It appears at 45 Federal Register, page 11912, dated

13 February 22, 1980.

14 Ihe operative sentence indicates that the

15 Carter-Wallace application for potassium iodide as a thyroid

16 blocking agent has been approved for use as directed by

17 state or local public health authorities in the event of a

18 radiation emergency only. Just so everyone knows it would

19 he licensee's position that the re quiremen t to distribute it

20 to the state and local governments is a condition of the FDA

21 approval and one could not have purchased it over the

1 22 counter.

23 And that is a result of FDA's approval process.

24 55. STRAUBE Are you going to provide copies of

25 tha t for all the parties and the Board ?

|

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W. WASHINGTON, D.C. 20024 (202) 564-2345

. . _ . - - - _ , _ . - . . - . _ ._ _ . _ _ . .___ - - . .



18,545

1 ER. ZAHLER: Yes.

2 MS. GAIL BRADFORD: We are fussing around here

3 because we think there may be something more recent than

4 that, but we vill let you know when we find it.

5 NR. ZAHLER: If there is I would like to knov

6 about it.

7 DR. LITTLE: Mr. Zahler, I did not understand- from

8 your reading of that whether or not a state would have the

9 authority to make it available over the counter itself.

10 ER. ZAHLER: The sentence is not entirely

11 dispositive of the issue. I guess that is why I as bringing

12 it to your attention. That might be a reading. It says

13 "for use as directed by a state or local authority in the

14 event of a radiation emergency only." And I guess I am not

15 sure whether that would authorize -- I do not know how a

16 state would make it available.

17 The state is dispensing is. It is not being

18 dispensed by a drug store in this instance. The authority

19 that was granted was to have it dispensed through state and

20 local public health authorities, not through drug stores.

21 BY ER. ZAHLER: (resuming)

22 0 Ms. Cox, the hospital resources that are listed in
1

! 23 the Commonwealth plan, Appendix 8, Department of Health,

24 Appendix R, are those resources available for York County

25 residents in the event of an emergency?

|

.

i
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1 A The hospitals that we have listed are available,

2 res.

3 Q That would include York County residents?

4 A York County? Are you referring to York County

5 Home?

6 0 York County. If a resident who lived in York

7 County needed treatment at a hospital there are hospitals

8 listed in his area in Appendix R. Is that correct?

9 A Yes, that is correct.

10 C Is the Department of Health able to provide

11 assistance to York County for the care and evacuation of

12 homeDounds and invalids in the event of an energency?

13 A That is the responsiblity of the county energency

14 coordinators. The Department of Health would assist in any

15 waT possible, such as providing transportation via ambulance

! 16 services and heliropter evacuation via state police -- other

17 services that the health department provides.

18 We are not directly responsible f or that. That is

19 the energency management responsibility. *

| 20 0 But you could provide assistance if necessary?

21 A Yes, we do provide assistance.
|

22 0 Did Dr. Soyka at Carter-Wallace indicate to you

23 whether other state and local agencies were purchasing

24 potassium iodide?

25 A When I. asked Dr. Soyka the question he said that

ALDEA$oN REPCjmMG COMPANY,INC.
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,

1 no other states have purchased potassium iodide at this

2 time. That was about eight months ago.

< 3 0 Did he --

4 A Go ahead.
.

5 Q Did he indicate to ou any reason why they were not

6 purchasing it?
'

7 A I believe they had the same concerns that we had

8 and the other things that I mentioned earlier -- shelf life,

9 the logistics concerned with pre-distribution, and those

10 mainly were the factors.

11 Q Did ne indicate any possible uncertainty due to a

12 lack of federal agency guidance?

13 A Yes. Several Carter-Wallace officials did explain

14 to me that they had hoped that some federal guidelines would

i 15 be forthcoming and federal guidelines have not been

16 forthcoming and in fact have been rather conflicting from

17 time to time .

18 And they were hoping that they would get some

19 clear-cut direction and they have not.

20 ER. ZAHLER: I have no further questions.

21 CHAIRMAN SEITH: Mr. Gray.

22 DH. LITTLE: Just a moment. I could look this up,

23 but maybe someone could tell me without my going through the

24 actions.

25 Has the numbering of the appendices in the
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400 VIAGINIA AVE., S.W WASHINGTON, D.C. 20024 (202) 564 2346

-- . _ . _ . - ._. . . . . - . - - , . - _ , _ , , - _ -



18,548

1 Commonwealth plan changed between the last revision and the

2 one we were just handed last week? Some people have

3 referred to the Health Department as Appendix 8 and some as

4 Appendix 9. In the version we got the other day that was

5 labeled Appendix 9. That is why I as wondering.

6 HR. ZAHLER: Dr. Little, I created that confusion.

7 DR. LITTLE: That was not the first time today.

8 If it has been the first time I would have put it down to a

9 typo, but it is the second time.

10 THE WITNESS 4 I can answer that for you. It has

11 changed. This is undergoing changes at present.

12 DR. LITTLE: I meant the number of the appendix.

13 Has it even been Appendix 8 rather than Appendix 9?

14 55. STRAUBE: The only way I can answer that is if

15 somebody has the cover letter that went with the new Annex

16 E. That might answer it.

17 It appears that it had the same number before.

I
t 18 HB. ZAHLER4 Dr. Little, I pulled out my earlier
i

19 d ra f t of the plan and the Health Department was still

20 Appendix 9. I think I just misspoke.

21 DR. LITTLE: All right. Thank you.

. 22 BY HR. GRAYS
I

23 0 Hs. Cox, I believe you testified that with he,

|

| 24 dif ferent f orm of po tassium iodide the state now
l

25 contemplates procuring, tha t change in f orm will'

'
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1 nevertheless not change the state's plans as to where it;

2 will pre-distribute the doses. Is that correct?

e 3 A That is correct.
|

4 0 Would that change in form require any changes in

5 the state's procedures dor administering the doses to

6 emergency workers, institutionalize persons, and --
.

7 A Yes; That will require changes. It will require a

8 whole new health education effort.

9 0 And can you indicate how that -- what changes

10 there will be?

11 A Yes. If we were using the Thyroblock it is

12 packaged very neatly in a -small bottle containing 14

13 tablets. It also has.a package patient information sheet

14 which accompanies each bottle.

.15 Since we will not have this and we will have to

16 resort to the liquid potassium, we will have to instruct

17 then how to take this. We will have to have a different

i 18 preparation and probably -- and I'm not certain of this at

19 this time because this is an idea that surfaced this week --
|

20 but probably we will give it auch the same fashion as we

' 21 gave polio vaccine some years back. We would have to give

22 seven drops in a container and plastic containers to each

23 person.

24 That is why it is not feasible to give it to

25 masses but rather to groups such as hospitalized persons.
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1 Q In tablet form, did you contemplate that the

2 potassium iodide could have been self-administered by the

3 emergency workers and -- -
'

4 A Yes.

5 0 How about institutionalized persons also?

6 A Yes. Actually it is an ideal way to give the

7 medication. .

8 0 Will it now be necessary with the liquid form to

9 have this administered by the Department of Health officials

10 or medical personnel?

11 A We would have to instruct those who would be

12 giving it. I do no believe it is necessary for them to be
.

13 Department of Health personnel, but it certainly would have

14 to be persons familiar with administering medications and

15 they would have to have a knowledge of the adverse effects

16 that may present themselves.

17 Q Relative to your former planning, does this -- are

18 there any other significant changes for the use of potassium

19 iodide in your planning?

'

I 20 A I do not believe we have any significant changes

21 other than it would be a different preparation. We would be

22 using the same groups and I do not believe it would require

23 anything different other than, as I mentioned, the health

24 education p'roject. We would have to instruct the people how
i

25 it would be taken, when it would have to be taken, and what'

As.DetsoN REPORTING CoWPANY. INC.
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1 the side effects would be, et cetera, because we could no

2 longer use the package insert that Carter-Wallace prepared

3 to go with the Thyrblock.

4 Q had would the state undertake that education

5 progras? .

6 A We would have to undertake that if we continue

7 with our present thinking to give the liquid form.
.

- 8 -

Q I realize that the state is just now in the

9 process of procuring or attempting to procure the liquid

10 form of potassium iodide. Do you have a feel for when that

11 will be procured and pre-distributed?

12 A Our target date is the end of June and I am

13 hopeful that we will be able to meet that date. It will

14 depend largely upon when the bids are received.

15

16

17

18

19

20

21

22

23

24

25
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.

1 0 To your knowledge, have the counties within the

2 plume exposure energency planning zone been requested to, by

3 the state, to modify their emergency plans to reflect the'

4 state's policy on the use of potassium iodide?

5 A Tes. We have been in contact with the county

6 energency coordinators. He have had several meetings 'fith

7 them, and the last meeting we discussed giving the -

8 Thyroblock. They have not been informed that changes have

9 taken place, because those changes have just taken place.

10 We vill be meeting with them. We will be informing them as

11 to the changes.

12 0 With regard to your testimony on contention EP-10,

13 you indicate that there is a total of 228 f acilities that

14 can decontaminate and treat irradiated patients. Is thet

15 number a number for the entire sta te ?

16 A Tes, it is. That does not include all hospitals

17 in the state. But it includes those hospitals who could

18 decontaminate and not necessarily give complete treatment,

19 but who could give primary treatment,

20 Q How many of those facilities, of those 228
i

l
| 21 facilities, are within say 20 to 25 miles of TEI?

22 A How many are within --

23 0 20 to 25 milles of TMI.
I

24 A There are three hospitals within 20 miles of THI.

25 Q Three of that 228?
I
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1 A I as sorry. There are three within the ten-mile

2 rone. And I would have to check on the 20 miles. I na not

3 certain, but we do have three within ten miles. One is just<

4 over the line.

5 0 Has the state requested the five counties of York,
,

6 Cumberland, Dover, Lancaster and lebanon to modify their

7 emergency plans to identify the medical facilities that.can
1

6 treat radiation -- irradiated patients consistent with the

9 state's revised plan and the listing of those?

10 A Yes. He have met with the county coordinators on

11 several occasions to discuss this. And I have reviewed

12 their plans, and the hospitals, nursing homes and other

13 institutions are included in the county plans.

14 (Pause.)

15 0 I believe you refer in your testimony, in response

16 to contention EP-10, about the need for specialired training

17 for medical personnel for treating irradiated individuals.

18 Has the training program for those specialired -- that

19 specialired trainits program been completed ?
#

20 A We have provided specialired training in treatment

21 of radiated patients to our Health Department physicians.

22 We are in the proress now of establishing three seninars for

23 nurses. In fact, we just had one seminar for nurses, and we

24 vill have two others, one next month and one in June. At

25 our first seminar, we had 125 nurses and we talked quite a

ALDEA$oN REPofmNG CoWPANY,INC.
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1 bit about radiation. We had role-playing.

2 And we also have programs for energency medical

| 3 technicians in progress. We distributed 100,000 booklets at

4 a cost of 490,000 on radiation in medicine and industry. We

( 5 also made the NCRP Report No. 65, treatment of -- treatment
1

6 of radiated patients, available to our Health Department

7 physicians. The booklets that I previously mentioned on

8 radiation and medicine in industry were also distributed to

9 allied health personnel and to veterinarians, dentists,

10 others involved in providing health care.

11 (Pause.)

12 0 Would you say, then, that the -- your testimony

13 says it is necessary, however, for personnel at those

14 fac'ilities to have specific instruction in techniquesj
1

15 associated with those patients. Based on what you have just
|

| 16 indicated, would you say that the necessary instruction --

17 the necessary instruction you referred to here, hasn't that

18 been given and completed?

,

19 A It is not completed. We are in the process of
|

20 providing that. We have provided, oh, I think a great deal

21 since the THI incident. And we are striving to provide

22 more.

23 ER. GRAY: The staff has no further questions.

24 CHAIRMAN SMITH: Do you have --

.

25 MS. STRAUBE: I have one redirect question. It
|
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1 relates to the sheltering issues that were discussed by Es.

2 Bradford at the end of her cross-examination.

3 I believe that you stated that af ter approximately,

4 two hours, the dose from inhalation would be about the same

5 inside the shelter as it would outside the shelter; is that

6 correct?

7 HS. REILLYs Roughly, for a lot of -- lots of.
,

8 kinds of' shelters.

9 HS. STRAUBEs NT question is, would the use of

10 potassium iodide have any effect on the dose in that

| 11 circumstance after the two hours?
t

12 HS. REILLY: Yes, it would affect -- you would get

13 a positive effect from the KI. But as I indicated, you

14 would still be getting five to ten percent of the dose that

15 you would otherwise have gotten without KI. In other words,

16 after two hours it is almost as if you were outside and

17 shelter is of no.value. KI does not know whether it is

18 inside or out.

19 HS. STRAUBEs Okay. I have no further questions.
|

20 (Board conferring.)

21 BOARD EXAMINATION

22 BY DR. LITTLE:
|
'

23 0 The persons who would be at greatest risk from

24 taking p**assium iodide I would guess would be those who are

| 25 truly allergic to potassium; is that correct?

s
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1 A That is correct.
.

2 0 Would it be likely that adults who would be likely

/ 3 to onsite personnel or emergency workers would know whether

4 or not they were sensitive to iodide?

5 A Host people are aware if they are sensitive to

6 iodide, because they cannot eat table salt. Most people, I
'

7 say. But there are those who may not be aware that they are

8 allergic to 2 iodide. This was shown during World War Two.
,

9 0 So do you think that it is important that medical

10 personnel be available in case there are reactions, so it

11 needs to be a controlled administration?

12 A Yes, I believe any tima when you are giving

13 medication to large numbers of people that medical personnel

14 should be in attendance.
,

15 Q I believe you said there were three hospitalsj

16 inside the ten-mile EPZ cf THI with decontamAnation

17 facilities?

18 A I believe tha t is true, yes.

19 Q One of them is just outside, isn't it, Hershey?

20 A One of the Harrisburg hosp 4tals is just outside

21 the ten miles. Hershey is within the ten-mile limit.

22 Q Barely.

23 A Barely.

24 Q What is the third one?

25 A The Osteopathic' Hospital, Harrisburg Hospital, and

i

!

i -

,
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1 Hershey Medical Center.

2 0 Would the ones which are somewhat inside the

/ 6 ten-mile zone be expected to remain operational during an

4 evacuation, at least the decontamination facility portion of

5 the hospital?

| 6 A Yes. Some consideration has been given to

7 hospitals sealing off, if necessary. I believe Hershey.

8 considered that at one point, that if their most critically.

9 ill or injured patients could not be moved, that certain

10 staff would stay behind and tha t they would in act seal .the

11 hospital off.

12 Each hospital has its own disaster plan and many

13 hospitals have given consideration to that.

14 Q I have one final question on this matter, which I

15 think Mr. Zahler would be more likely to be able to answer,

16 but perhaps not. Did Carter-Wallace make the application

17 fo'r approval for over the counter administration or just for

18 distribution through state and other health. authorities?

19 How was the application framed in the first place?

20 ( Counsel for Licensee conf erring.)

21 MR. ZAHLER. Dr. Little, I have not seen the

22 Carter-Wallace new drug application. So I cannot tell you.

23 I cannot directly answer. I would have to review that to

24 give you a direct answer.
i
'

25 'It is my understanding that the December 15, 1978,

| >
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1 Federal Register notice that Dr. Beyea and I discussed,

2 which invited,the filing of new drug applicationr invited

3 the filing of applications for the purpose of di .ibution'

4 of the drug to state and local public health authorities.

5 And let me give you a citation for the Federal Register

6 notice. It is 43 Federal Register, page 58798, December 15,

7 1978. .

8 And when I reflect on it, we had identified that

9 earlier this morning, in fact, with Dr. Beyea, that Federal

10 Eecister notice.

11 DR. LITTLEt I guess that is one thing that will

12 have to be cleared up.' You don't have access to all of the

13 documents, do you? You don 't have any way of knowing right

14 at this point in time whether or not it -- they have ever

15 applied for over the counter sales and been rejected,

16 approved , or anything else?

17 HR. ZAHLER One second.

18 (Counsel f or Licensee conferring. )
,

,

19 ER. ZAHLER: Dr. Little, we requested a copy of

| 20 the application from the FDA and they' vere unwilling to

21 provide it, absent a Freedom of Information Act request. I

|
22 da have tEo documents which I could make available. It is'

23 called a " Summary of the Basis of Appoval" that the FDA
i

j 24 issued, one for each of the new drug applications filed by
i

25 Carter-Wallace. Each one consists of two pages. And it

s

6

e
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1 goes through the rote reqairements that the FDA requires

2 when it approves the drug, like dosage form, manufacturing

r 3 con trols, pharmacology, information, medical information,

4 and approved package insert.

5 But I do not think it is going to answer your *

6 question, and I am not sure that the material available to

7 us will definitively answer the question. And I am not- sure

8 -- I am not an FDA lawyer. I as not sure I could provide

9 any legal advice that is any more than an outsider looking

10 at rules that do not mean a lot to me, other than what I

11 just read on a piece of paper.

12 HR. GBAY: Did you find your citation, Ms.

13 Bradford?

14 HS. GAIL BBADFORD4 I woud just like to refer the

15 Board to the FEMA report to the President entitled " State

16 Radiological Emergency Planning and Preparedness in Support

17 of Commercial Nuclear Power Plants." On page III-30,

18 Section D, on February 22, 1980, FDA published e notice in

19 the Federal Register -- this is the same date Mr. Zahler was
1

20 talking about -- officially notifying the public, statss,

21 local governments, and the nuclear industry of the

22 availability of the approved drug for use in the event of
|

23 radiological accidents at nuclear power plants. It requires

24 no prescription. It is available over the counter.

25 In May of 1980, the Wallace laboretories reported
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|
'

,

|

1 that they had a two-ba tch supply of the protective drug

2 available' for the approved use.
,

3 (Pause.)'

4 BY DR. JORDANS

5 Q I have one question. I am not sure which one of

6 you is in the best position to answer it. I asked Dr. Beyea

7 this morning about the half-life, biological half-life of

8 iodine in the thyroid,.and he replied that it was long

9 compared to the eight and a half day radiological

to half-life.

11 Now, if that is the case, then why is more than

12 one dose of a blocking agent req uired ? I would think that

13 if you take a blocking agent it goes to the thyroid,

14 essentially saturates the thyroid and stays there. And so

| 15 therefore further doses would be of little value.

16 ES. REILLT Although the biological half-life of

17 iodine in the thyroid.is long, it is to the order of 138

18 days, my understanding is that there is some influence from

19 circulating iodine. It has a tendency to feed back to the

20 thyroid.

21 I talked to Dr. Schlein from FDA, who is one of

22 the shepherds of the KI project, and he indicated that their

23 recommesdation is that you should take it for three days for

24 a -- that is in response to a single exposure. If at the

25 end of three days you anticipate another exposure, then you

.

|
|
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1 start taking it for another three days.

2 DR. JORDAN That is once every day for three

3 days?

4 HS. REILLY Correct.

5 DR. JORDANS All right.
|

6 CHAIRHAN SMITH: Anything further?

I 7 BY DR. LITTLES .

8 Q Do. I understand that the pills which were

9 previously available could have been taken without any

10 medical personnel being available for advice, whereas the

11 drops cannot; is that correct?

12 A The pills could be taken without medical personnel

13 in attendance. There is a package information sheet that

14 accompanies each bottle, and it is very explicit in its
t

| 15 directions. If we were giving this to large groups, we
|

,

16 would recommend that someone with some medical expertise be

17 in attendance.

18 0 So that the reactions would occur just as readily

|
19 to ingest'on by the pill as they .vould ingestion by drops,i

| 20 is that true?
l

| 21 A Reactions would? I am sorry , I do not

l
22 understand.

I 23 0 Is there any difference in the risk of side

24 effects from a pill as from liquid form?

25 A The risk would be identical.
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1 0 So it is a matter tha t a person can understand

2 easily how to take the pill, but he may not be able to

'
3 understand how to properly measnre oout the drops?

'

4 A That is true. It is a matter of distribution

5 problems if we use the multiple dose bottle, which we in all

6 probability vill, because that is all that is available at

7 present. -

8 Q I see.

9 A They would have to be measured.

10 0 You get it in bulk and then dispense it?

11 A That is correct.

12 DR. LITTLE: Okay, thank you.

13 CHAIRHAN SHITH: Anything further?

14 (No response.)

15 CHAIBEAN SEITHs All right. Thank you very much.

16 THE HITNESS: Thank you.

17 (Witness excused.)

18 CHAIRMAN SMITH Es. Bradford, did you have any

19 contribution un your cross-examination plans from ECNP on

20 this testimony?
i

| 21 ES. GAIL BBADFORD: I as sorry to report I cannot

22 say that I did.

23 CHAIRMAN SMITH: We asked you about the

24 cross-examination of Ms. Reilly. But did you have any

25 contribution on the cross-examination of Mr. Coney from

ALDERSoN REPORTING COMPANY,INC,
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I

1 ECNP?

2 DR. LITTLE: Public information, the man who

/ 3 talked about public information.

4 MS. GAIL BRADFORD: I think that was the one that

5 I did not do a cross plan for, either. But I did not have

6 any from ECNP.

7 ER. CUNNINGHAH4 I believe I cross-examined. - I

8 think the answer was no.

9 CHAIRHAN SEITH: I did ask you that, didn't I.

10 How about Mr. Lothrop?

11 HR. CUNNINGHAHa No, I do not believe I did that.

12 CHAIREAN SHITH: Has anybody received any
.

13 contribution from ECNP at all on any of the offsite

14 contentions that have been heard?

15 ES. GAIL BRADFORD: Well, that -- that -- I think

16 I have over the past year, through conversa tions with Dr.

17 Johnsrud and Dr. Kepford received information and general

18 guidance which was of help. But I cannot say as I have --

19 CHA,IREAN SMITH: No s'pecific contribution for

20 cross-examination.

21 MS. GAIL BRADFORD: I have not received anything
|

| 22 since the testimony was received.
,

| 23 CHAIRMAN SMITH: Okay. I am -- it is.probably
|

| 24 coa $ng very late. It has dawned on me what the pattern is

| 25 here. But it may be -- it may be time for the parties to

|
|
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1 assess whether ECNP is going to participate in any of the

2 remaining contentions.

3 I an aware of thejr aponsorship Holholt. But Er.'

4 Coney, for example, was here solely for the purpose of

5 responding to an ACNP contention. Now, a lot of people had

,6 questions for him. But the Board would be receptive to

7 motions to look at any testimony coming down the road -

8 addressing ECNP contentions to determine whether ECNP has

9 demonstrated the intention to pursue the contentions.

10 We can tak e. that up tom o rrow, too.
,

11 ES. GAIL BRADFORD: Is there any testimony coming

11 down the road?

13 CH IRHAN SHITH That is it. I say I cannot

14 identify any any more.

15 ER. ZAHLER There is a whole lot of FEMA

16 testimony that addresses ECNP contentions.

17 CHAIRHAN SEITH We can take that up tomorrow.

18 ER. GRAY: But there are only a few ECNP

19 contentions, I think about three , that are addressed by the

20 FEHA contentions.

21 CHAIRMAN SMITH: It n'ay not be practical to

22 address it in a separate wa y . But I an -- I am mindful that

23 the staff would urge we order ECNP to report what their

24 intentions were on offsite. They said they intended to

25 participate. It was based upon that that the staff and

-
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1 other parties, I would presume, prepared testimony. And nov

2 I cannot see any signs of ECNP's involvement on these

3 contentions.''

I

4 Is there anything further this evening?

5 MS. GAIL BBADF0BD: What is up tomorrow?

6 CHAIRMAN SMITH: I beg your pardon?-

7 55. GAIL BRADFORD: What is up tomorrow? .
,

8 CHAIBHAN SHITH: Well, we take up the argument on

9 the admissibility of portions of Dr. Holholt's testiauny.
i

10 MS. STRAUBE: I had intended to complete the
.

11 agriculture vitnesses, which would be Corbin and Fur, as the

12 Board requested.

13 CHAIRMAN SMITH: Okay. What is the priority,

14 then, for tomororv?

|
'

16 55. STRAUBE4 The priority? Well, I would like to,

16 do them both if it is possible.
%

17 CHAIRMAN SMITE: Who is first?

18 HS. STRAUBE Corbin.

19 CHAIBMAN SMITH: How about as to Holholt and Fur

20 and Corbin?

21 HS. STRAUBE I assume the arguments are first.

22 CHAIRMAN SMITH: Okay. That was my question.

23 Anything further?

24 HR. ZAHLER: Mr. Chairman, we start at 8:30 on

25 Fridays; is that correct

!
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1 CHAIBEAN SMITHS Yes, and we will adjourn until

2 8:30.

< 3 MS. GAIL BRADFORD: Are we preparing for witnesses

4 other than the ag witnesses tomorrow?

'

5 CHAIBHAN SEITH: No, I guess not. Are you?
.

6 ER. GRAY: The FEMA witnesses are here, and if we

7 run through the other -- the state's witnesses early on, we

8 can start with the FEMA panels also.

9 HS. GAIL BBADFORD It would make a lot of

10 difference to me to not have to prepare all my cross plans

11 on FEMA for tomorrow and be able to do them for Tuesday,

12 instead.

13 CHAIREAN SMITH: I think the very least that

14 should be done for Es. Bradford would be to indicate which

15 FEMA witness would be the first. And I would expect,

16 however, that by the time we got down by the Holholt

17 testimony and the two state witnesses, that we would have

18 little time f or FEM A witnesses. It may be helpful --

19 DR. LITTLE: It would be helpful if Mr. Gray would

20 let us know in which order the witnesses from the staff and
21 FEMA are going to be coming up.

22 MR. GRAY: Yes. I can indicate we anticipated the
,

23 FEHA witnesses, Mr. Both and Er. Adler, to be presented

24 first in support of their testimony filed on contentions on

25 Feb rua ry 23 and March 16; to be followed --

s
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1 DR. LITTLE: As a panel, to be examined together

2 and presented together?

' 3 ER. GRAY: And we would also have on the panel
,

4 with then Er. Polowski of FEMA, an employee who will be

5 there to give any support needed in testimony on technical

6 matters, health physics matters, although he did not --

|
7 DR. LITTLE: Those and Polowski vill come -

. .

8 together?

9 HR. GRAT: Yes.

10 Following that panel then vould be a panel -- Er.

11 Bath and Mr. Chesnut, supporting their jointly filed

12 testimony. We will also be presenting Mr. Peterson, who has

13 prefiled a short piece of testimony responding to contention

14 ECNP 2-33. Mr. Peterson will be available to testify any
i

15 time but Tuesday the 14th of April. So we would just
!

16 attempt to fit his in where possible.

17 HR. ZAHLER: Dr. Little, in terms of schedule, you

18 should be aware that we have scheduled for 10:00 o' clock

19 Tuesday scening the direct prepared testimony filed on

20 behalf of Ns. Aamodt, which consists I think of a

| 21 veterinarian and three farmers. That is scheduled for

22 Tuesday morning at 10:00.

I 23 DR. LITTLE: Is the staff going to -- is the staff
(

- 24 going to present something on evacuation time studies?

25 HR. GRAY: Yes. We have Mr. Urbanic f rom the

s
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1 University, Texas ACH, who has evaluated the Licensee's

2 evacuation time estimates study. And we are tentatively --

r 3 have arranged to have Hr. Urbanic testify next Wednesday,

4 April 15. And we are attempting, in fact, to have some

5 written testimony f rom Mr. Urbanic that we would be able at

6 least to distribute tomorrow.

7 CHAIHEAN SHITH: When is the report from Mr. .

8 Basdegas due, do you know?

9 ER. GBAI I ,do not. I will have to check with

10 --

11 CHAIRHAN SHITH Do you happen to know the

12 substance of his report?

13 ER. GRAY: No, I do not.

14 CHAIBHAN'SHITH: Okay.

15 Is there anything further?

16 (No response.)

. 17 CHAIRMAN SMITH: All right. We will adjourn until
l

18 8 :30 tomorrow.

19 (Whereupon, at 5:22 p.m., the hearing was

l 20 adjourned, to reconvene at 8:30 a.m. on Friday, April.10,

21 1981.)

22 - - -

! 23

24

25

s
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