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This is the first of several cdecisione arising out of

our aprellate review in the Three Mile Island restart

proceeding. A detailed procedural historv of this case is
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1/

decision, andé we need not repeat it here, — In essence,
after the accident that occurred at Unit 2 of the Three Mile
Island nuclear facility on March 28, 1979, the Commission
ordered Unit I of that facility to remain in a cold shutdown
condition. (Unit 1 was, by coincidence, coming up to full
power after & refueling outage and was immediately shut down
by the licensee following the TM1-2 accident.) The
Commigsion at that time indicated that, based on its
preliminary review of the Unit 2 accident chronology, it
lacked the necessary reascnable assurance that the Unit 1

facility could be operated without endangering the iealth

andé safety of cthe puklic., Thereafter, the Commission

0

rdered that & hearing be held to determine whether Unit 1

shoulé be permitted to resume operaticn and, if so, under

57
“~
s

what conditions, At issue are the licensec's management
capabilitv and technical resources, the adecuacy of Unit 1

design and procedures, separation of Units 1 and 2, and

1 See Metrovo.itan Edison Co., (Three Mile Island Nuclear
~  Staticr, Unit 1), LBP-81-32, 14 NRC 381, 386-99% (1981}
(procedural background and management issues, 7¢ 1-588,
at ¢€¢ 1-3¢).

</ See CLI-79%-86, 10 NRC 141 (1979).




emergency preparedness, 3/ Hearings on these matters
lasted nearly two years and produced a transcript of over
27,000 pages, as well as hundreds of exhibit~, The
Licensing Board has issued three separate partial initial
decisions, plus companion orders dealing with environmental
concerns and the monitoring of improvements found to be
required; together, they comprise over 1,200 typewritten
pages, Now before several Appeal Boards are various appeals
from those decisions.

The Licensing Board issued its decision in parts to

_4/

allow the maximum time for Commission review. On

- -

<7, 1981, the Bocard issued ite first partial initial

Aucust

dacision =n licenses's management competence but retained

J/ The operating license for Unit 1 (ncw suspended) lists
~  GPU Nuclear Corpora+t.on, Metropolitan Edison Company,
Jersey Central Power :né Light Company, and
Pennsylvania Electric Company as licensees. For
convenience, ve refer to them collectively as "t

L.

licensea” th:rcsughout this decision,

e
18

See LBP-81-32, note 1, supra, 14 NRC at 3929 (PID €36).
The Comm! “3ion origirally intended to review the
Licensing Board's decision itself but later directed
that an Appeal Bcard he designated to hear initial
apreals., See CLI-¥1~19, 14 NRC 304 (1981). Whether,
or wher, TMI-l is permitted tc restart, however, is
belore the Commission as part -f ite immediate
effectiveness reviev., CLY-81=-34, 14 NRC 1097 (1981).
In &n order servecd cor October 6, 1982, the Commission
anncunced its intent to rule bv Docember 10 on whether
to 2ift the immediate effectiveness of its order that
TliI-1 remain in cold shutdown.

.



jurisdiction over management issues to inguire into

allegatiocns of cheating on examinations given to licensee's

reactor operators. .- Then, on December 14, 1981, the

Board issued its second partial initial decision concerning

plant design and procedures, separation of units, and
6/

emergency planning. —' A separate decision dealing with

7/

environmental matters was issued a day later. — The final

partial initial decision on management capability, address-
ing the cheating inquiry, was issuved on July 27, 1982. .
Exceptions have been filed to each partial initial

decision. Our review is divided among different Appeal

bcards and has been segmented to correspond to the three
mejor cateccries of issues in the preoceeding: (1) management

capability; (2) plant design, procedures, environment, and

5/ LBP-8l1-32, note 1, supra, 14 NRC at 420-403 (PID €9

44-45) .,

_6/ LBP-81-39, 14 NRC 1211 (plant design, procedures, and
separation, PILC €€ 586-1329; emergency planninc, PID €9
1330-2028).

7/ LBF-81-60, 14 NRC 1724 (1981).

8/ LPB-82-56, 16 NRC__ (PID 99 2029-2425).



9/

separation; and (3]} emergency planning., —’ This decision
concerns only thcse emergency planning issues raised on ‘
appeal bv intervenors pro se, Norman and Marjorie Aamedt. ‘
The remaininc emergency planning issues are addressed in a ‘
companion decision which is also being issued today. 28/
Matters cf management competence (including the reopened
proceeding cn cheating), as well as plant design,
procedures, enviTonmert, and separation, will be considered
in subsecuent decisions.

Emergency preparedness received considerable attention
at the restart hearing. &s described in the Licensing
g decision, the record on emergency planning "consists

of approximately seven thcusand transcript pages, over a

thousand paces of written direct testimony, ané many

8/ Mr, Edles and Dr. Buck are assigned tLu review all three
phases ¢f the TMI restart proceeding. Participating
with them are Ms. Rohl for the management phase, Dr.
Cotchy for the technical issues and certain emergency
slannine ané environmental matters, a2néd Dr. Quarles for
he Aarndis' emercency planning appea.l.
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thousands of pages of exhibits." a1/ The parties liticated
cver cone hundreé ccontentions encompassing many detailed
aspects cf emergency planning. During the course of the
proceedings, the Commonwealth and the licensee continued to
revise and improve their emergency plans, with the result
that scime contestec matters were rendered moot by subsequent
develcprents. Only & handful of issues remain for
disposition on appeal, suggesting that, in most respects,
the parties &are ecssentially satisfied with tie Licensing
coard's decisicn,

Licensee anéd the Commonwealth of Pennsylvania each urge
reversal of cnliy one aspect of the Licensing Board's
decisiocn. Their appeals are ccrnsidered in ALAB-62E, note
10, supra. The Ramodts challenge the adeguacy of the
Board's decision in crly four subject areas: information
tranerittal, public educaticn, emergercy plans for farmers,
and the incest.on evposure pathway. For reasons explainec
telev, ve asfirn the Licensing EBcard's cicpesiticr of those

energency planninc issues raeised by the Aamodts.

I. ILFORMATION TRANSMITTAL

Commiseion regulaticns provide that licensees must

establish procedurecs for notification of state and local

ii/ LEF-81-52, note 6, supra, 14 NRC at 1455 (PIL 71330).



emergency response organizations. 10 CFR 50.47(b) (5). They
reguire that licensees have the capability to notify
responsible state and local governmertal agencies within
fifteen minutes of declaration of an emergency. 10 CFR Part
50, Appendix E, Sec. IV.D.3. Provision must also be made
for prompt communications among zrincipal response
organizations to emergency perscnnel. 10 CFR 50.47(b) (6).
According to the licensee's and the Commonwealth’
emergency plans, when the licensee determines that an
emergency c¢f some kind exists at TMI-1, it immediately

notifies the Nuclear Regulatory Commission, the Pennsvlvania

t
3 |

ergency Management Agency (PE! L), arnd Dauphin County.
FEMA, in turn, is responsible for nctifying the Common-
wealth's Bureau of Radiation Protectiszn (BRP) as well as
lccal jurisdictions other than Dauphin County. Rogan, et
ai,, fol. Tr. 13,756, at 86-87; Chesnut, fol. Tr. 15,0(7, at
38; Licensee Ex, 30, §4.6.1, at €-1. In the event of a
"generzl emergency," which ir the most seriocus of +he fecur

e .-

categories oi emergency used by licensee ané the Commcn-

wealth, is/ the licensee must immediately and directly

12/ The Commission's emercency planiing regulations reguire
the uce of & "standarc emercency Cl&‘SlflCCth” and
acticn level scheme" that includes the following
‘erergency classes: (1) unusual e\en:; (2) alert, (3)
€l1te areca emergency, and (4) general emergency. 10 CFR
$0.47(b)(4); 10 CFR Part 50, Appendix E, Section IV.C.
(ks Appendix E indicates, further guidance on the use
of these classes is provided in NUREG-0654, P"’-Rep-",
Rev. 1, "Criteria for Preparation ané EvalLa ion of
Padiological Cmergenc: Responese Plane and Preparedness
in Support of Nuclear Power Plants" (November 16£0).)



notify the NRC, PEMA, and all five local "risk counties.'ié/
Licensee's emergency plan calls for initial notification by
telephore. Rogan, et al., fol. Tr. 13,756, at 62. In every
case, the counties are apprised of the emergency class, the
populace and geographical areas potentially affected, the
type and magnitude of potential or actual radiological
releases, and any protective action recommendations.
Chesnut, fol. Tr. 15,007, at 31-32; Licensee Ex. 30 at 6-3.
As the Licensing Board explained, the assignment of
responsibility to PEMA to notify the BRP and most local

authorities is normal operating procedure during non-nuclear

13/ Commission regulations designate two regions to be used
for emergency planning purposes. One is the "plume
exposure pathway emergency planning zone," or plume
EP2, which consists of an area with & radius of
approximately 10 miles surrcunding a nuclear power
facility. The other is the "ingestion exposure pathway
emergency planning zone," or ingestion EPZ, which is an
area with a radius of approximately 50 miles
surrounding the facility. 10 CFR 50.47(c)(2). As
defined in the Commonwealth's emergency plan, "risk
counties" are those that are located either partially
or completely within the plume EPZ of a nuclear power
facility. Commonwealth Ex. 2a, Annex E, Part III
(Definitions), at 4 and Attaechment 1 to Appendix 1, at
p. l=3., For the Three Mile Island reactors, those
counties are Dauphin, York, Lancaster, Lebanon, and
Cumberland.



as well as nuclear emergencies, has been successfully used
on numerous occasions, anc provides for a consistent chain

of command. lﬁ/

On appeal, the Aamodts argue that initial notification
by telephone is inadequate and that available backup systems
have not been proven reliable. a3/ They maintain that
ordinary telephone circuits can be expected to be busy in
the event oI an accident. For this reason, they contend
that dedicated lines should be required for notification oF
ell five risk counties in the event of a general emergency.
hAamodt Brief (March 9, 1982) at 1-2, Licensee and the NRC
aff respcnd that dedicated lines are not necessary. They
clec argue that the Aamodts' assertions are basecd on a

. ; . s 167
miecharacterization of the record. —

14/ 14 NRC at 15169,

15/ At the hearing, the Aamodts sought to establish that

g all risk counties should be notified of any radicactive
releases and that dedicated telephone lires should be
.provided for that purpose. &App. -r. 6=10. The
Aamodts' appeal concerns only the means ¢Z initial
no:iii:et;Oﬂ, not the content or recipients of the
notification.

16/ Staff Brief (Mey 20, 1982) at 46-47; L. ensee Reply

o Brief (May 1C, 1982) at 134-35.



Contrary to the Aamodts' assertion, the record does not
suggest that busy telephone lines will interfere with
initial notification. 2 ¥ 1) More importantly, various backup
communication systems are available and reliable. One
alternate communication link in the event of telephone
system failure is the National Warning System ("NAWAS").
NAWAS is a dedicated radio-telephone system designed to
provide an immediate means of emergency information flow to

PEMA., That system is tested daily. Another backup line is

the Dauphin County cross-monitoring radio system, which is

tested on a weekly basis. Rogan, et al., fol. Tr. 13,756,

at 62; Tr. 14,060-61 (Giangi).

There is no evidence demonstrating that radio
communication links are likely to be overloaded. 1Indeed,
NAWAS 1if & dedicated system, making it available solely for
ite intended use. The Aamocéts argue, however, that licensee

"failed tc demonstrate conclusively that radic channels

The Aamodts rely on the testimony of licensee's witness
Giangi to support their clair. 1In fact, Mr. Ciangi
neither acknowledged nor disputed !Mr., Aamodt's
assertion that the Dauphin County telephone lines would
be "subject to busy signals which might occur if
someone suspected beforehand that there was an accident
going en." Tr. 14,123, Other testimony, however, was
tc the effect that in the early stages of an emergency,
before notification of the public, use of commercial
telephones should be adequate. Adler and Bath, fol.
Tr. 168,975, at 6 (Testimony of Feb. 23, 1981); Curry,
fol. Tr. 20,78%, at 3.
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could not be overloaded." Aamodt Brief at i. Of course,
licensee generally bears the ultimate burden of proof. See
10 CFR 2.732. Eut intervenors must give some basis for

further inguiry. Cf. Pennsylvania Power and Light Co.

(Susquehanna Steam Electric Staticn, Units 1 & 2), ALAR-613,
12 ¥¥2 317, 340 (1980). 1In this case, the Aamodts presented
no evidence that even suggests that the radio channels
linking TMI to Dauphin County or Dauphin tc the other
counties could become jammed >r that amateur radic operators
would refuse to clear radi- fregquencies for emergency use.
Accordinglv, we have been given no reason to doubt the
reliability of available backup systems, —

Dedicatec telephone lines would undoubtedly provide
&dditional redundancy in communicaticns capability. The
initial notiiication of s*ate and local officials, however,

s -

was apparently not a problem during the THI=-2 zccident,

18/ The pancdis also arcue :h:t rcpi: escalation of

emercency action leve is posszitle and that licensee's
“step~bv-sctep approa :h at notificetion cculd result in
failure to notify counties in the event of rapid
escalation of action levels,”" citing the testimony of
licensee's witness Tsaggaris. Aamodt Brief at 1.
Althouech Mr. Tsaggaris acknowledged it was
"conceivable” that a failure to :notify the risk
counties could occur should the declaration of a
general emergency immediately follow initial
rotificetion of a site emergen cx, he nevertheless
,~ongidered it “highly unlikelw Tr, 14,114=16,
Yloreocver, this possibility WﬂU;d exist regardless of
the presence of the dedicated telephone lines the
hamodts urge as & solution.



whatever other communications problems may have occurred.l-

Moreover, the record here indicates that it is not likely to

be a problem should an accident occur at TMI-1 in the
future. The Licensing Board concluded that licensee's
provisions for initial notification and information
transmittal are adeguate, and we see no reason to disturb

that determination.

II. PUBLIC EDUCATION

An important espect of the Commission's emergency
planning regulations is public education. Pursuant to 10
CFR 50.47(b) (7), licensees must periodically make
information available to members of the public concerning
how they will be notified and what their initial actions
should be in an emergency. Provisions must be made for
vearly dissemination of "basic emergency planning
information, such as the msthods and times reguired for

cuklic noti

L

-

a

(§]
ot

accident occurs, general information as to the nature and

19/ See Report of the President's Commission on the
Accident at Three Mile Island (October 1979) at 120-122
(hereinafter referred toc as the Kemeny Commission
Report).

ion and the protective actiocns planned 1if an
e 2



effects of radiation, and a listing of local broadcast
stationes that will be used for dissemination ¢ information
during an emergency." 10 CFR Part 50, Appendix E, Section
Iv.D.2.

At the hearing below, the Aamodts challenged the
adequacy of the public education program and mate: ials Jor
informing TNI area residents about protective measures for
nuclear power plant emergencies. The Licensing Board
reviewed licensee's and the Commonwealth's provisions for
informing the pub’:c and fcund "reascnable assurance that
the proper information is currently supplied cr should soon
ke provided to the generxl resident population in the

of THI-1." LBP-81-59, supra, 14 NKC at 1525 (PID
finding, pressing
they advanced below,
Their main concern is that the public education materials
the re

*

information sbout the haz radiation. Aamoadat

3=4, They also claim that the assignment of responsibility

for public education to several public agencies and the

licensee is insufficient and that there are nc guidelines or

. ) g ] LN : T -
criteria for evaluating pu n programs. I&. at

Beth licensee and the ; ' he Aamodts'

arguments &s lacking evidentiar




At oral argument, the licensee's coursel informeé us
that the Commonweaith's public informaticn pamphlet,
entitled "What ¥Ycu Should Know Abcut Nuclear Fadiation
Incidents,"” 29/ had been revised and that he would provide
us and the parties with copies. App. Tr. €3 (Zahler). As a
result of the revision, the issue of the acceptability of
the original pamphlet has been rendered mcot.

At our invitation, the Aamodts reviewed the revised
parphlet and pronounced it & "positive response to many of

"
2} sndeed,

[their] ccncerns with the earlier version."
they found the new brochure "essentially acceptable." Among
other things, the analocy petween radiation ané sunlight
conteined 1n the criginal pamphlet that was the subject of

22/
22/ has

ec much argument below and :n the briefs or peal
<

been deleted. It woulé appear, therefore, that as a direct
sesult of the Parnodts' effcrts a substentially improved

roduct has been produced..

Commonwealth Ex. 2.

Aamocdt Comments Ceoncerning New Information Provided by
the Licensee ané ftaff in Respcnse to the Appeal
Boarc's Crder, June 29, 1982z (Rvcuvust 6, 1982) at 1.

Hhamodt Erief at 2, 2, 4-5; Licensec Feply Brief at
137-3E; Staff Replv Prief at 51-C2,




This improvement in the pamphlet implicitly renders
moot other criticisms which, although not directed specifi-
cally tc the content of the pamphlet, nevertheless had, as
their ultimate obji~ctive, the rejection of the old pamphlet
and the preparation of a better one before resta-t. Certain
cf the Aamodts' ccncerns, however, continue to wé.rant some
additional ccmment on our part. We address them briefly.

To begin with, the Aamcdts assert that there are no
criteria or guidelines for judging the adeguacy of public
information programs. We cisagree. The Commission's

mercency planninc regulations contain general standards

geverning the typees of emergency preparedness information to

43
M

cistributed to the public. See 10 CFR 50.47(b)(7) and 10
CFR Part 50, Appendix E, Section IV.D.2. In addition,

WUREG-C€54 (ncte 12, sipr:z) provides guidelines in the forr

"
PJ.
O
po
0
"
P.
ot
m
g
.l
{
.
o
Lad

Licensee, state, &2 local public
education precgrams. See NUREG-0654 at 49-51. While we
sully recogrnize that these guidelines reguire particularis
zation in light of local conditicns and circumstances, they

provide, in our judgment, a reasonable framework for

evaluating the sufficiency of educational material. 3/

és The Zamodts rely on the testimony of licensee's witness

s Rogzn in support of their argument that no criteria are
av:. lable. Aamodt Brief at 4. But that witness did
not testify that no criteria are available. Rather,
Mr. Rogan stated that the NRC has ecstablished minimum
guicdelines and that he was unaware of any criteria for
judging excellence in public educetion programs., Tr.
14,.:34~25 (Rcran).
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Second, the Aamodts :laim that the assignment of
responsibility for public education is inadequate. Because
responsibility is shared among licensee, the Commonwealth
and the five risk counties, the Aamodts assert that
"accountability rests nowhere." Aamodt Brief at 4. 1In
their view, the failure to designate one entity in charge of
the program constitutes inappropriate management. App. Tr.
17-18; Aamodt Brief at 4.

We disagree. The testimony of Mr. Rogan, on which the
hamodts rely, does acknowledge that responsibility for the
public ecucation program is shared rather than assigned to a
single corpcrate or governmental entity. Tr. 14,131-32.

The witness does not suggest, however, that no one is
accocuntabie for the overall program. To the contrary,
responsibility for developing, implementing and maintaining
discrete aspects of the public education program is assigned
to designated persconnel in.the ‘emergency plans of the
licerncee (Licensee Ex., 30, Appendix B), the Commonwealth
(Commonwealth Ex. 2a, Appendix 15), and the risk counties
(see generally PID €1546-1557 and Board Exs. 5-9). All
plans have been reviewed and approved by the Licensing Board

to ensure coordination. Importantly, the record does not

n

n
it

sugge that shared responsibility is inherently defective

§r

or

1

e

L17]

ults in a2 lack of coordinatinnu., Rather, the recent

revision and distribution of public information materials

"

suggests that shared responsibility is, indeed, workable.
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See p. 14, supra. As a consequence, we see no basis for
upsetting the Licensing Board's determinations.
The Aamodts also argue that several specific instences

£ lack of candor remain in the new pamphlet to render it
inadeguate. Again, we must disagree. We doubt that
unanimous agreement on every sentence of every brochure
could ever be obtained. Such agreement is not required. 28/
Fducetiocnal matecsial must be judged in its entirety. We
have examined the revised brochure and, in our view, it is

fully acequate. &/

24/ ©One item is illustrative in this regard. One sentence
c¢? the brochure r:ads ticr, doses of about
3..,000 millirer: in a short period can cause illiness

or even death if no medical carc is received." The
hamodts argue that illness or de:th may occur whether
or not melical carz is received and urge excision of
the phrase "if nz medical care is received." 1In our
view, readers will not be misled into believing that
nedical treatment will, in all circumetances, be
successful; such - guarantee cannot be offered in ary
medical emergenc' . Retention of the phrase, however,
explicitly high.ights the need for medical attention
and will, in our 3judgment, encourage individuals to
seek such attenticn promptly.

25/ 1In addition, the Aamodts urge that the Licensing Board
erred in denving the Commonwealtl's reguest that
distribution of public information brochures be
withheld until all revisione desired by the

. Commonwealth are made., Aamodt Brief at 5. To the
extent that the Aamodts would have us withhold
distribution of public infeormation materials so that
even further changes can be included, we have
determined that no further revision is required.
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Finally, we share the Aamodts' sense of frustration
that while the licensee, the Cocmmonwealth, and the staff
were vigorously defending the earlier version of the PEMA
pamphlet in this proceeding, the Commonwealth was at work
incorporating the Aamodts' suggestions into a revised
brochure. It seems obvious that the Aamodts' criticisms
have contributed significantly to a better public
informaticn pamphlet. 1Indeed, it appears that an
opportunity for comment from the general public or efforts
toward compromise might have eliminated the need to litigate
this issue, We do not suggest that responsibility for the
preparation c¢f educational documents should be transferred
or that members of the public should be given a veto right
over particular documents. We nonetheless urge the licensee
and the governmen* agencies involved to develop ways of
improvinge the revision process to include public commerts

and suggestions as additicnal changes are considered.

1II. EMERGENCY PLANS FOR FARMERS

The Aamodts participated ir the litigation of a number
of contenticns regarding the adequacy of the Commonwealth's
emergency plan for farmers. The Licensing Boardé reviewad
the Commonwealth's plan in detail and found it a2dequate to
protect the public health and safety. LBP-81-59, supra, 14
NRC at 1671-80 (PID €91919-1940). The Board noted, however,
that beti r agricultural response plans should be devised.

Id, at 1680 (PID §1940).
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On appeal, the Aamodts argue that the Licensing Board
erred in its findings, failing to appreciate the "central
issue: the farmers' personal health and safety." Aamodt
Brief at la. They maintain that the Board ignored evidence
that the relationship between farmers and their livestock is
eo binding that farmers would remain with their animals
during i general evacuation. They alsco claim that the
Conmonwealth's plan for the protection of livestock is

unworkable and precvides inadeqguate protection for farmers.

L]

Specifically, the Aamodts criticize the plan's
recommendations concerning sheltering, limited care of

~

ivestock, and evacuatioen. In essence, they urge that,

-
boa

.
4
mn
m
&

ss gtter plan is devised fcr the protecticn and care
of livestock, the health and safety of the farm population
cannot be assured, Licensee and the staff reject that

poeition. Although we agree with both the Licensing Board

he Aamcéts that provisions for the care of livestock

t
e o

- r 3 e -y < %12 ey B - -
sroved, we are fully convinced of rectness

ne CO
4

3

cf the Becard's overall conclusion that the plan i

1]

adeguate

rotect the farrers. Accordingly, we affirm the Board's

(r
O
"

decision but make specific recommendations for improvement.
The Commission's emergency planning regulations are
ed +o the protecticn of the public health and safety.
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developed for the ingestion EPZ. 10 CFR 50.47(b) (10). See
note 13, supra. Protective actions in agricultural areas
necessarily will involve some consideration of farm animals
and crops in order to yrovide adequate protection for the
food ingestion pathway, as required by 10 CFR 50.47(c) (2).
Nevertheless, the bLasic regulatory approach is directed to
protecting the health and safety of the public in general.
There are no provisions specifically addressing any special
needs of farmere that may arise because of their concern for
their livestock. 1n short, the regulations dc not require
any protective measures for livestock unless they are
necessary to protect the farmers.

In contrast, the Commonwealth's plan goes beyond the
regulatory recuirements and devotes considerable attention
to the special needs of farmers. In addition to the 38-page
Department of Agriculture Plan for'Nuclear Power Generating
Station Incidents, there is also a 22-page Znnex to that

Por » 2 23+ 7 »

1 . ™ . s o ) } - - £ & 2 A+ - ~
?lal See Communwealth Ex. 2a, Appendin 7 and Annex B, The

Plan provides general information on protective actions for
farmers and contains detailed recommendations for food
protection and the care of livestock.

In common with the general public, farmers are advised
to remain indcoors or evacuate the zrea, depending on the
circumstances. They can also rely on dosimetry to monitor

radiation dosage and can protect themselves to some extent

through the use of potassium iodide. Commorwealth Ex. 2a,
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ppendix 7, at 15-17; see also p. 26, infra. Concerning

food protecticn, the plan indicates that, in some instances,

dairy cattle can be sheltered and given stored feed.
Surface ccntamination of fruits and vegetables can be
removzd by washing and peeling. There are also specific
instructicons with regard to the use of various kinds of
ackaged encd/or stored foods. Contaminated milk and
focdstu 'ill be confiscated, if necessarv. Commonwealth

Ex. 2a, Zppendix 7, at 20-3C.

With respect to the csheltering of livestock, the

Cormonwealth plan advises farmers on the relative
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nformation is provided on means of
evgmenting those shelters, priorities for sheltering

livestock, space and ventilation requirements, and means of

e given Zor various kinds of livestock. Cormonwealth Ex.

£ -

In =he event of a general emergency, farmers would have

ot
)

- choose cne of three opticns depending on the

)

ircumstances: (1) evacuate the area and abandon their

4]
y

nima_.s; (2) evacuate the area but return periodically to

provide limited care for :%gzr eénimals; or (3) remain on the
farm to care for thelr animals. The Aamoits criticize each

O
t

these optiones as unworkable.



Concerning the opticn of evacuation, the Zamodts argue

that farmers wculd refuse to leave their animals. Their
assertion overstates the record. The testimony of farmers,
veterinarians, and a county agricultural agent suggests
that, although farmers would plainly be reluctant to abanden
their animals, they would not generally refuse to evacuate
if circumstances were to make such action necessary. 28/ At
oral argument, Mr. Aamodt candidly acknowledged that, in the
evert of a very serious emergency, farmers would have to
abandcn their animale, He alsc conceded that absolute
pretecticn of livestock need not be guaranteed as a
condition of restart, See App. Tr. 28-~31., Rather, the -
Aamodts' position, as we understand it, is that emergency
plans must reilect reasonable efforts to ensure protection
for livestock and those farmers who choose to remain with

them during less serious radiological emergencies.

b
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1 €ly the cpinions of two veterinarians
and a county agracultural agent whe testified that, in
most instances, farmers would remain with their
animals, Smith, fol. Tr. 21,243, at 3; Tr. 18,769,
18,775-76 (Samples); Tr. 18,787 (Weber). They also
cite the testimonyv of two farmers. One stated that he
did not evacuvate during the TMI-2 accident. V., Fisher,
fol. Tr. 18,749, Another testified generally that he
would not abandon his cows. Lytle, fol. Tr. 18,749.
But none of the farmers who testified indicated that he
would not evacuate in the event ¢f a2 genuine need to do
so. Two testified that they would decide what to do
basead on the situation at hand and the availability of
means to care for their livestock. Tr. 18,728 (_vtle);
Tr. 18,730 (V. Fisher). A third indicated that he
would definitely evacuate in the event of an accident.
Tr. 18,702-706 (J. Fisher).

2
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The Aamodts argue that the plan's provisions for

mn
=y

weltering of livestock are inadeguate., Aamodt Brief at
5-€. They cite ocne farmer's testimony that .it would be
impractical to shelter anc provide water for his entire herd
of cattle in accordance with the Commonwealth's suggestions.
“r. 1€,695, 18,738-32 (Lytle). They also rely on the
testimony of cne of the Commonwealth's agricultural agents,
whe stated that not all farms in the TMI area have
sufficiently medern facilities to allow farmers to leave
their herds unattended for a fe. days. Tr. 18,326-29 (Van
Buskirk),

1he lLicensing Board recogr..zed, as &¢ we, that some of
the Comreonwealth's recommendations may nct be

THI area. 21/ I.deed, we acknowledge that

practical for
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the Commonwealth's plan does not guarantee absoclute
icn for livestock in all circumctances. Nor is it

reguired to do so. ©See p. 20, supra. The Licensing Board

Py W . = TR o U bl d B 1
nELefs QCGLCINGRN €3 e plan’' & guicane SHioLis ehab.é

farmers to provide some form of sheltering protection for at

least a portion of their livestock in a radiological

27 Specifically, the Board cited the testimony of Mr,

- ¥ Ivtle (Tr. 18,738), mentionzd above, and Dr. Samples,
who expressed concerr. that the pla“' recommendation to
recuce ventilaticon t¢ & minimum could, if :alloveJ,
cause cattle to develop respiratory problems and
decrease their milk production. Tr. 18,766-"7
(Samples).
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elergency. LEBEP-81-59, supra, 14 NRC at 1675-76 (PID §1927).
In this regard, the testimony of Commonwealth witness Van
Buskirk (an agricultural agent) and Aamodt witness Fisher (a
farmer) indicates that some sheltering is possibie for many
enimals in the EPZ. Tr. 18,328-30 (Van Buskirk); 18,713,
18,716 (J. Fisher). Most barns have water piped in from a
protected source, as long as electric power is available.
Tr. 18,809 (Samples); 18,327-28 (Vaa Buskirk). Several
witnesses stated that cattle would survive for at least
three days without water and two weeks without food. Tr.

18,719 (Lytle); 18,720 (V, Fisher); 18,720-21 (J. Fisher);

measure cf protecticn for at least some c¢f the livestock in
the TM1 area.
The Licensinc Boardé also found that farmers could

evacuate the area and then zontact their county agricultural

W
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tance in caring.for their animals during the

erisé ©f ccneral evecustion., See LEP-E1-55, supra, 14 NRC
at 1676-77 (PID €91928-29). The Aamodts criticize the

LLicensing Board's reliance on the testimony of witness
Furrer of the Pennsylvania Department of Agriculture, who
indicated that the Department can supply 57 officers, most
cf whom are farmers, to provide assistance in an emergency.
Tr. 18,850-51, 18,853, Ve agree that the availability of
sufficient agricultural personnel to care for livestock in

racdiclogical emergency is, at best, cquesticonable. There has
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been nc advance planring to arrange for the care of

abandoned livestock. Assicstance will be provided based on

the particular circumstances of the emergency and may

involve the county agricultural emergency boards and the

U.S. Department of Agriculture as well as the Pennsylvania

Department of Agriculture. Tr. 16,302-304 (Cable). The

extent of assistance that can or will be provided is

uncertain, maxing this aspect of the proposal unreliable.=—

8/

The Licensing Board also found that farmers could
accemplish a limited evecuation of livestock. See
LBP-¢1-59, supra, 14 URC at 167€ n.217. The Aamcdts
assert that tEe unplennad evacuation of cattle would be
imressible to accomplish. ARamodt Zrief at 5-11, We
agree, There is nn dispute trat a cecneral =vacuation
of livestock woul¢ nct re feasible. LBP-81-59, supra,
14 KRC at 1€76 n,217; see Tr. 16,822-23 (Weber); Tr.
18 ,8605-C¢ (Samples); Acdler and Bath, fol, 7r. 18,975,
&t 50 (Testimony of March 16, 1981). The Ccmmonwealth
plan characterizes it as not only disruptive ~f human
evacuation but dancerous %5 the animals' health as
well, Commonwealth Ex, 2a, Appendix 7, at 17.

n
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n ¢ livestock,
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thera is some record support for the Board's
conc.usion. Individual farmers may move all or some of
their animals without prior permission from the state
unless their herds have been quarantined. Tr. 18,314
(Van Buskirk). Commercial livestock haulers are
available in the 2rez, and many farmers have small
trucks that can k: usedc to move a small number of their
most veluable animals. Tr. 20,234 (Steward); Tr.
18,737 (Lytle). The Aamodts dc not dispute the {acts;
rather, they urge that & limited evacuation ol

- o

F D

.livestock would be insufficient anc that the Board

erred in viewina it as a genuine option, We concur in
that assessment. There has been no advance planning

for the movement cof livestock, nor has there been any
assessment of how manv animals could be moved safely.
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The seccnd option is that of limited care, which
npermits farmers to return periodically to provide care for
their livestock during a general evacuation. This is
closely relateé to the third option, that of remaining on
the farm. The Aamodts argue that, in either case, farmers
will clearly be placed at risk unless they are supplied with
protective measures such as potassium iodide, dosimetry, and
protective clothing. Aamodt Brief at 9. As the Licensing
Board pointed out, the Commonwealth now intends to treat
farmers with livestock as "emergency workers" requiring
dosimetry and potassium iodide. 29/ The Commonwealth and
county emergency plans will be modified prior to restart in
crder to provide for distribution of dosimeters and
potassium iodide. LBP-81-59, supra, 14 NRC at 1675 n.214,
his greatly improves the safety and feasibility of allowing
farmers tc remain with or return tc their livestock in the

event of a general evacuation..

o
~

/ The Aamodts aliece that these measures are insufficient
because supplies fall far short of thcse needed.

Aamodt Brief at 7. The record is silent on this point.
The Commonwealth's plan is to predistribute to the
county level supplies adeguate to eguip one emergency
worker per farm. See LBP-81-59, supra, 14 NRC at 1675,
n.214.

P

So far as we can determine, the Aamodts raised the
issue ol protective clothing for the first time on
appeal, It is not clear what scrt of clothing they are
referring to. Ordinary coveralls are generally
available anéd would provide a measure of protection;
accordingly, we have suggestec that farmers be so
advised in the Commonwealth's instructional materials.

-

See note 31, infrsa.
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The Aamodts' final criticism concerns public
information for farmers. They argue that public information
pamphlets intended for the general public are not suitable
for farmers and their families because they contain no
information explicitly directed to the needs of farmers and
their families. Aamodt Brief at 11-12. The Licensing Board
examined the PEMA pamphlet and county brochures and
concluded that they were appropriate for farmers. The Board
also approved the Commonwealth's other means of conveying
emergency information to farmers, as explained below. See
LEP-81-59, supra, 14 NRC at 1677 (PID €1932).

The PEMN2A pamphlet contains gereral information that

bt

would be of assistance to farmers. Like other locsa
. AP
residents, farmers can prc:.zct themselves by remaining

indoors durinc times of greatest risk ir an emergency.

n

State milk sanitarians will contact dairy farmere zbout the

possible contamiration of milk., See pp. 33-34, infra.
Lrergency broadcast system messages will also be emploved.

s

|

"

anc Bath, fol. Tr. 18,975, at 50 (Testimony of March

1€, 1981). In addit_-on, the Commonwezlth has commiited to
prepare anc distribute an agricultural information brochure
tc farmers with livestock in the 10-mile plume EP2Z. final

the brochure is anticipate

5
'

tc be eavailable by

(N

vergion ¢
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the end of this month. 22/ We fully expect that the
Cerronwealth will accomplish the prompt distribution of
these materials.

We are concerned, however, that neither the PEMA
pamphlet nor the Commonwealth's Department of Agriculture
plan rontains specific instructions on self-protection for
those farmers who remain on ~he farm or return to care for

their livestock. £ Y The Commonwealth's plan to provide

20/ The Commonwealth originally committed to distribute
paves from the Agricultural Extension Service Disaster
Handbook to farmers with livestock in the 10-mile plume
EPZ in the form of "fact sheets," which set forth
guidance for the protection of livestock and food-
stuffs grown on the farm, Tr. 20,421-22 (Furrer). The
Commonwealth reiterated this commitment in its July 13,
1962 reply to our order of June 29, 1982. Then, on
September 22, 1982, the Commonwealth informed us that
gsubstantial revisions in the text and format of the
Handbock made it no longer suitable for most farmers,

sitating the preparation of ar agricultural

mation brochure. Copies will be distributed to us

parties as soin as they are availaole. See

September 22, 1982 from Robert W. ARdler,

Counsel for the Commonwealth, to members of

i Appeal Boards for emergency planning issues.
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1/ The Commonwealth's Department of Agriculture Plan
contains a bhrief section on protective measures for
farmers. Commonwealth Ex. 2a, Appendix 7, Section V,
at 15-17. It describes the available options
(evacuation, sheltering, and thyroid prophvlaxis) and
Lnetructs farmers to contact their county agent for
advice and assistance, Farmers could be reminded of
the cbvicus use of a weather vane to determine the best
time to tend to their livestock {(i.e., when the wi:dl is
blowing racdioactive fallout away from the farm). “hey
could also be tcld to wear protective clothing ané use
wet cloths as a means of respiratory protection.
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farmers with dosimetry and potassium icdide is 2 definite
32/

imprevement in this area. We strongly recommenda that
protective informction specific to farmers be developed and
distributed. We aleo urge thet the agricultural brochures
be distributed to all farmers throughcut the 50-mile
ingestion EPZ. See pp. 34-35, infra.

It ie clear that, as the Aamodts contend, the options
available to farmers offer only a partial solution for the
protectiocn and care of livestock. The degree of protection
available will depend on the ci.~umstances anc severity of
the emergency. Despite a number of deficiencies in its
»lan, hewever, the Corncnwealth has nzde a2 reascnable effort
tc insure protection for Zarmers that is consistent with the
recuirenents of the Commission's emergenc: planning

regulaticns. There is reasonakle

n

surarce of adequate

a

m

)

th
)

rnrotective ncasures r the hea.th anc safety cf farmers.
Guidance anc cptions offering scrne protection of livestock

o

€ al3v aeveilable. Thus, we agrec with the Ilicensing
Boaré's conclusicn that, althouch the safety of livestock
cannot ! € guaranteed, the Commonwealth's emergency plan for

farmers ies gdeguate.

r & ciscussion of the role of dosimetry in protecting
1l emergency workers, includinc farmers, cee our
'xeﬂlon orz:;gn, ALAB-€92, 16 NRC at __  (slip

ion at B8-19).

L
L3S
S '

0

C
1
-
2O
Opi



30

As the foregoing discussion makes clear, we do not
tnink it necessary to impose our suggestions as & condition
for restart., We nevertheless hope that the Commonwealth
will adopt our recommendations in its continuing zfforts to
improve its emeir _~ncy plan for farmers and livestock. As in
the case of educational materials, we believe that the
solicitation of comments and suggestions from affected
members of the public, i.e., farmers, is likely to result in

a substantially improved product.

IV, INGESTION EXPOSURE PATHWAY

The ingestion EPZ is an area of about 50 miles in
radius surrcounding a nuclear plant. See note 13, supra.
Ite exact size and conficura:ion are determined "in relaticn
tc local emergency response needs and capabilities as they
are affected by such conditicns as demography, topography,

land

0

haracteristics, access routes, and jurisdictional

becundaries.” 10 CFR £0.47(c) (2). Protective acticns that

™

are appropriate to the locale must be developed for the
ingestion exposure pathway EPZ, 10 CFR 50.47(b) (10).

In Contention EP-11, the Environmental Coalition on
Nuclear Power (ECNP), an intervenor below, challenged the
Commonwealth's protective action cuide for ingestion (based
on a projected dose to an infant from milk) as providing
inadequate protection to the fetus. ECNP precsented che

testimony of Dr. Bruce Molholt, a microbiclogist, in support
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of this contention. Fol. Tr. 19,690. Because ECNP filed 1o
proposed findings and was therefore in default on this
issue, 33/ the Licensing Board discussed the contention
"only briefly in order to clarifv its thrust . . . and to
give the bases for its rejection.” LEP-81-59, supra, 14 NRC
at 1591 (PID §1713).

As part of their appeal of the Licensing Board's
decision on emergency plans for farmers, the Aamodts rely on
Dr. liclholt's testimon' to raise several issues regarding
the adequacy of protective measure:c for the ingestion
exposure pathway. Only one of these issues relates
particularly to farmers; the others are of more general
conczrn, Briefly, the Aamodts argue that the Bcard erred in

o determine thc ingestion exposure pathway EPZ;

par
h
<]
b
H
..l-
>3
Q
t

(2) f£inding that farmers who consume milk from their own
covwes will be adequately pr.=ected; (3) reijecting the
proposal that the thyroids of smell field rodents be used to
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inding that increased rates of necnatal hypothyroidism and
infant mortality were not indicative of the Commonwealth's

failure to detect radioactive iodine following the TMI-2

accident. Aamodt Brief at 13«18, The staff and licensee
3/ 8ee 10 CFR 24.754 and the Licensing Beocard's Order of May
22, 1980 at 12.
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maintain that the Licensing Board's decision on these
matters is correct and that the Aamodt's allegations are not
supported by the record.

The Aamodts' appeal raises some potentially serious
questions that are undcubtedly matters of concern to TMI
area residents. For this reason, we have reviewed the
record with particuiar care in reaching our conclusion that
the Licensing Board correctly decided these issues in

connection with its disposition of Contention EP-11,

A. Determination of the Ingestion EPZ

The Aamodts argue that the Licensing Board failed to .
determine the ingestion exposure pathway EPZ, as reguired by
Commission reculations. But the Bocard foundéd that an

ingestion exposure pathway EPZ of about 50 miles in radius

th

had been developed and defined for.THI, as set forth in the
Commonwealth's emergency plan.,. LBP-81-59, supra, 14 NRC at
&5 (PIL €1610). No parcy coutested the azdeguacy of the
THI~1l ingestion exposure pathway EPZ. Accordingly, the

Licensing Board was not required tc make more specific

findings concerning its exact size and configuration.

B. Protection of Farmers I{rom Contaminated Milk

The Aamodts assert that the Licensing Board erred in
findina the Commonwealth's prccedures for detecting

contaminated milk adeguate to protect farmers whc consume



milk from their own cows. They rely on the testimony of

Commonwealth witneses Reilly that the extent of contamination
in milk at individual farms can vary considerably ard that
the Commonwealth makes its recommendations regarding milk
consumption based on the amount of contaminaticn found at
the dairy processor. The time required to transport milk to
the dairy would allow some radicactive iodine to decay, and
the fact that milk is commingled for processing would result
in the dilution of some contaminated sources. Thus, milk at

the dairy would be less contaminated than that found at some

"

ms. Tr, 18,220, 18,225 (Reilly). See also Tr. 20,546-47

e

Nl

(Peterscn)., For this reascn, the Zamodts helieve that a
ferm family whose scle source of milk is its own herd may
fzce an unacceptable health risk,

Milk sampling is performed by regional milk sanitarians

r the direction of the Commonwealth's Department of

& T . - - %<3 & P ~3 . b -
stericulture. Initicl sampling for contaminated milk takes
-
- oy g - -9 - % -y - . oo T o - - i T s i
.... € at inclividual farrs., Samples are anaivzed by the

Commonwezlth's Department of Environmental Resfources
-aboratory or a laboratory chosen by that Department.
Commonwealth Ex. 2a, Appendix 7, at 36-37. Regional milk
sanitarians will contact cdairy farmers directly to provide
icn on the possible contamination of milk. Tr.
6.45’, 20,417-18 (Fouse). If dangercus levels of

radicactivity were found, farrers in the neicghboring area
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would also be so informed. Tr. 18,226 (Reilly). 24/ These
provisions make it likely that, if dangerous levels of
contamination are detected at individual farms, farmers will
be sc advised.

It 1s reasonable to expect that farmers will be aware
of the need for caution with regard to potentially
contaminated livestock and produce. The Commcnwealth's
public information pamphlet recommends certain precautions
for the usze cf food and beverages that should alert farmers
to the possibility of radiological contamination. 1In
addition, the Commonwealth has committed to distribute its
agricultural brochures concerning protective actions for
livestock and food to farmers with livestock herds in the
10-mile plume exposure EPZ., See pp. 27-28, supra. In view
of the importarce of these brochures, we shall require their
distribution to all farmers in the 10-mile EPZ,

-

We conclude that the Commonwealth's planning is adequ-

th
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CteCt Jarmers wil consume miik rom tThelYr OWh COWS.
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To provide further assurance that farmers are fully aware of
the steps they should take to protect themselves, their

families, and the public from ingestion of contaminated milk

(&%)
&
~

Rlthough the Aamodts claim this means of notification
is inadeguate to reach the many farms in the 50-mile
ircestion EPZ, they cite no evidence in suprort of that
assertiocn. Our review of the reccrd reveals nothing to
suggest that such is the case.



and foodstuffs, we strongly recommend that the agricultural

rochures be distributed to all farmers throughout the
remainder of the 530-mile ingestion EPZ as well.

C. Use of Vole Thyroids for Environmental Monitoring

As part of his testimony on behalf of intervenor ECNP,
Dr. Molholt asserted t.at the thyroid glands of voles (which
tre small field rodents) provide a more sensitive means of
detecting radiciodine in the environmen: than does milk
sampling, and that the Comrmonwealth should therefore be
reguired to use them for that purpose. Molhol:z, fol. Tr.
19,6980, a2t 14; Tr. 20,033 (Molholt). The Licensing Bcard
corsidered this assertion z:nd rejected it because there is

urrently nc mcane of proiacting human doses from a measured

/

2
-

w

emount of vole thyroid contamination.

The kamcdts maintzin that tiie Licensing Board erred ir
its finding. They argue that vole thyrcids provide a more
sensitive and reliable measure than milk sampling, and offer
ntegrated monitor for both ingestion
n@ inhalation expecsures., Aamodt Brief at 15-16. Ve agree
with the Licensing EBoard's decision, as explained below.

In considering the Ramodts' arguments, it is important

to appreciate the difference between detecting the precsence

P-81-59, supra, 14 NRC at 1592 (PID

+
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of radioiodine in the environment, on the one hand, and
determining actual or projected doses to humens, on the
other, Commonwealth witness Reilly acknowledgad that,
although vole thyroids are a good indicator of the
environmental presence of radioactive iodine, they are less
reliable than milk samples for evaluating radiation doses to
humans. Ti. 18,191-93 (Reilly). Moreover, the transfer
factors from air and food to the vole thyroid are unknown.
Tr. 19,947-48 (Molholt). Thus, it is currently impossible
to ccnvert a measured vole thyroid dose to an estimated dose
for humans. In contrast to voles, milk is part of the
ingestion pathway to humans. Tr., 19,946, 19,841 (Molholt);
Tr. 1€,241-42 (Reilly). Assuming that vole thyroids provide
a better means of detecting the presence of radiciodine,
milk sampling is clearly superior for determining the
existence of a human health hazard. Thus, the Licensing
Board's refusal to require the-use of veole thyroids as an

MY | - sl e 1 o i F 24 md 3 x .4 R ouep———
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D. Infant Mortality and Neonatal
Hypothyvroidism After the TMI-2 Accident

Finally, the Aamodts argue that the Board erred in

failing to consider evidence of increased rates of neonatal



hypothyroidism 36/

and infant mortality 2f as proof of the

Commonwealth's inadequate monitoring of radiciodine
following the TMI-2 accident. They rely on Dr. Molholt's
testimony that the incidence of such cases increased
significantly after the TMI-2 accidsnt. Molholt, fol. Tr.
19,690, at 13. The Licensing Board found Dr. Molholt's
analysis unccavincing because (1) the spatial distribution
of cases of neonatal hypothyroidism was inconsistent with
radiocoiodine releases from TMI-2, (2) only low levels of
radioiodine were found in the environrent following the
accident, and (3) the Comronwealth's direct evidence
deronstrated that the majority of cases of infant mortality
and necrnatali hypothyroidism are attributable to causes
unrelated toc the accident. LBP-E£1-59, supra, 14 NFC =t
1593-95 (PID §€1719-21).

Ve agree with the Licencsing Board's assessment. To

facilitate our aiscussion, we have reproduced Dr. Molholt's

6/ WNeonatal hypcthyroidism ies ¢ cdeficiency of thyroid
cland activity ir newbornes tira+ results in a lowered
metabolic rate. It can zwpa‘” skeletal developmont and
1t in mental retarcdation and eventual death, if not
\ted. See Molholt, foli. Tr. 19,68G, at 12.

37/ Infart mortality is ge
infant within the firs
19,892 {(Molheolt).

s death cf an
h. See Tr.
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Table I below. 38/

Dr. Molholt claimed that there was a
statistically significant increase in neonatal hypothyroid-
ism in an area he termed "downwind" of TMI-2 in the nine
months after the accident, as compared to the nine months
before. Molholt, fol. Tr. 19,690, at 13. He grouped the
data in six categories, some of which overlap. For (1) the
entire Commonwealth of Pennsylvania, (2) the area of

Pennsylvania west of Harrisbure, (3) the five county area

near Philadelphia and (4) the downstream area (Lancaster

38/ Molholt, fol. Tr. 19,630, at 23.
Table 1
NEONATZL HYPOTEYROIDISM
During the nine months before and after the accident

[Number of Cases)

Geographic Area Before After
Pennsylvania west ) v 7

of Harrisburg

Five county area of 6 €
Philacelphia
Rest of Pennsylvania - 14*
Total 17 27
Downwind TMI (Dauphin, 2 B*
webancn, Berks,
Schuylkill, Lehigh,
Carbon)
Downstream TMI 2 &

(Lancaster County)

* Difference significant at p«€ (.05,
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County}, there was either no increase or an increase that is
not statistically significant. For the area Dr. Mclholt
designates (5) "downwind of TMI," and (6) the "rest of
Pennsylvania" (after separating out the areas west of
Harrisburg and near Philadelpnhia), there wes a statistically
sigrificant increase. See note 38, supra.

At the outset, it should be recognized that there is
censiderable uncertainty concerning Dr. Mclholt's definition
cf "downwind." For the first 48 hours after the accident,
v..en the largest radicactive releez.:es most likely occurred,
the wind prevailed in a sector between north and northwest;

i.e., to the north-northwest. Tokuhata, fol. Tr. 20,097, at

3=4, = It continued to prevail in that direction for
about the first week after the accident, from Merch 28, 1976
tc April 3, 1979. Tr. 19,929-30 (¥Mclholt). There were no
cases of necnatal hypothyroidism toc the north-northwest

after the accident. Tokuhata, fol. Tr. 20,097, at 3-4, See

olnolt, fcl. Tr, 19,690, at 22, Figure 4. Then, from 2April
3 to April 14, 1979, the wind prevailed to the northeast.

Tr. 19,929-30 (Molholt). Dr. Molhclt combined the two time
periods from March 28 to Zpril 3 and from April 3 to April

14 in order to obtain his northeasterly definition of

'3

39/ See alsc the Kemeny Commission Fepcort, note 19, supra,

Lh at 110-157 (radiation detected in offsite areas to the
weet and northwest during the first two days of the
accident).
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downwind. 1Id. 29/ Dauphin is the county closest to TMI-2

in either the northwesterly or the northeasterly direction.
There were no cases of necnatal hypothyroidism in Dauphin
County in the nine months after the accident., Molholt, fol.
Tr. 19,690, at 22 (Figure 4). Dr. Molholt's statistically

significant cases cf neonatal hypothyroidism occurred, for

the most part, in the more distant counties to the

northeast. =&/
40/ Other data indicate that, during the first month after

the accident the wind was, in fact, multidirectional
and prevailed to the southeast over one-third of the .
time. Tr. 19,990-91 (Molholt).

l.n
~

As mentioned previously (p. 39, supra), Dr. Molholt
identified two categories of statistically significant
increases in neonatal hypothvroidism: (1) downwind of
TMI, and (2) the "rest of Pennsylvania." It should be
noted, however, that the "rest of Pennsylvania"
category is nothing more than the sum of those cases
contained in the "downwind" and "downstrean"
categories. That is, it includes the cdownstream
Lancaster County case: as part of a statistically
signiflcant group. Taken alone, the Lancaster County
cases are not statistically significant. Thus, there
is in reality only one statistically significant
category, that "downwind of TMI." Obviously, the
grouping of these cases has a great deal of influence
on the significance of the data. See Molholt, fcl. Tr.
19,690, at 22, Figure 4.

With regard to the geographical distribution of cases, .
we note that three of the eight cases counted in the

"downwind of TMI" category after the THI-2 accident

cccurred in Lehigh County, which is entirely beyond the
50-mile radius of the reactor. A fourth case that

occurred in Berks County also appears to be outside the
50-mile radius. Id.




Dr. Molholt hypothesized that this could have resulted
from the radioactive plume skipping nearby areas and

tocuching down farther away from the reactor. Tr. 19,877-78.

Although "skipping" or "lcoping” of a plume from high stacks

has bezn noted under certain unstable weather conditions
(usually occurring between noon and 2 p.m. under clear
skies) no such skipping occurs for low release plumes such
as those from reactor buildings or filters. 2/ Therefore,
we cannot accept that explanation in this case. Furthermore,
Dr. lolholt knew of no nlume touchdown or radiciodine
asurements to support nis hypcthesis. Id. 1In addition,
sistent with the envirunmental sampling Jata on
in reaching his conclusions about
as an environmental monitor for
1at 1s, the concentration of radiociccine

thyroids decrease: 25 a function of distance

-
=
4

iscuesion of plume can be found in
Atomic Energy Commisei ublication
ogy anc Atomic Energv ¥ 24150, Secti
56-€1 .1968). & ¢0f plumes
ildinge such as r gstructures may
ections 5-5,2,2.3
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from the TMI-2Z reactor. Tr. 20,037-38 (Molholt). 2
Finally, it is inconsistent with the amount of iodine
estimated to have been released and the levels of
radioiodine actually found in the environment after the
TMI-2 accident. See p. 43, infra.

Dr. Molholt also testified that, in the nine months
following the TMI-2 accident, there were ten times the
number of cases of neonatal hypothyroidism in Lancaster
County than would be expected based on the naticnwide
incidence of such cases. Molholt, fol. Tr. 19,690. But the

increased incidence of such cases was not statistically

m0n

nificant in compariscn with those that occurred in the

-
-

0

nine menths before the accident. See note 38, supra. FHore
importantly, Dr. Molhelt knew of no evidence to support his
hypothesis that these Lancaster County cases downstream from
TiHI-2 were caused by radiciodine released directly into the
Susguehanna River, Tr. 19,880, 19,883, He also did not

¥ et -
e motners o

h

S s - & o & - - a3
impoertent information about the

t

)OSS5€ES

s
"

hypothyvroid infants born in Lancaster County hospitals =--
for example, whether the mothers actually lived in the

county, drank water from the Susguehanna River, and remained

43/ Dr. Holholt did caution that the number of locations
Zrom which vole thyroids were obtained was too small to
draw accurate conclusions about radioiodine disperszl.
He acknowledged, however, that the vole thyroid data
were inconsistent with the locations of increased
incidence of neonatal hypothyvroidism. Tr. 20,037-38
(Molholt).



43

in the county during or after the TMI-2 accident. Tr.
19,992-93, Dr. Mclholt acknowledged that the limitations of
the data are severe and that he was onlv able to suggest "a
potential, a plausible causal linkage" between the TNMI-2
accident and the subsequent increase in health effects. Tr.
20,053. At one point, he stated his "honest suspicion" that
the 'ncreased rates of neonatal hypothyrcidism in Lancaster
County in 1979 and in 1980 were not attributable to the
TMI-2 accident but were caused by "another source of
iodine-131 insult." Tr. 20,019,

In addition tc these probleme with Dr. Molholt's
ali'sis, we note the Licensing Board's finding that the
increases in neonatal hypothyroidism and infant mortality
were inconsistent with the amount cf iodine estimated to
have been released and "the levels of radiciodine found in

the environment after the accidert.”" LBP-§£1-59, supra, 14

WRC at 1594 (PID €1720). Extensive monitcring of air, milk,

(]

- e ¢ un £ 1 . 12 me s 3 - . - = o > 3
ancd wetery lollowing €4 Ll=2 accicent was conducted oy

Fernsylvania's Bureau of Racdiation Protection, the NRC, the

-

O

Department of Energy, and the Environmental Protection
Agency. These monitoring efforts revealed only low levels
¢f radioiodirne. Id.; Tr. 18,154, 18,189-90, 18,194-S5
Board further found that there had

(Feilly). The Licen

0]

in

M
0

re teé to cast doubt on either the

i

@

=

teen no evidence

g

estimated releases or the monitoring results. 14 NRC at
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1594 (PID §1720). Significantly, the Aamodts filed no
exceptions to the Board's findings. Nor do they challenge
the evidence upon which the Board relied, except insofar as
they argue that Dr. Molholt's infant and animal data are
"highly suggestive" of the Commonwealth's failure to detect
radiciodine following the TMI-2 accident. Aamodt Brief at
18.

Dr. George Tokuhata, a member of the Hypothyroidism
Epidemiological Investigating Committee formed by the
Pennsylvania Department of Health, testified for the
Commonwealth, He endorsed the Committee's conclusion that,
based cn "metabolic screening anc diagnostic data compiled
by the Pennsylvania Department of Health, there is no
evidence to indicate that the incidence of neonatal
hypothyreoidism has been affected by the TMI nuclear
accicdent." Tokuhata, fol. Tr. 20,097, at 1. He explained

that the Commenwealth began its screening procram for

e
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othyreidism in July 1978 and,
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initially, screening procedures and standards were not fully
established. Thus, the data for 1978 were limited and
incomplete and shculd not be used as a basis for comparison.

Id., at 2. Moreover, the overall rate of neonatal

hypothyroidism for 1978, which Dr. Molholt used to evaluate

the increzse for 197¢, was lower r;an normal. Id.; Tr.

20,015-17 (Molholt). The statewide incidence o©f neonatal
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hypothyroidism was within normal range for both 1979 and
198C. 1d.

Using the Commonwealth's more complete data, the
Committee analyzed in detail the seven neonatal
hypethyrcidism cases that occurred in Lancaster County in
1979. One occurred two months before the accident. One was
bern only three months after the accident with severe
central nervous system abrormalities, most of which probably
developed before the accident. Two were cases of displaced
thyroid glands (one of which occurred in a pair of twins

born to an Amish family), suggesting developmental anomalies

rt

not likely tc be related to radiation exposure. Another was
an Amish infant unable to syrthesize thyroxiae, a condition
that is vsually inherited. The final twec did not receive

t-roid scans, making their diagnostic status unknown.

based on therse fiilings, the Committee concludec that "the

1
it

~ L «C.o -
- aat -

% -~ - . d 4 R -
$at-\.‘ -~ tut'." +sie NUCLEAEAT

£
-
[
b
3

(
M

accident." Tokuhata, fol. Tr. 20,087, at 2-3; see also Tr.
20,118-~19 (Tokuhata).

Dr. Tokuhata explained that Lancaster County is
atypical because c¢f its considerable Amish population, in

viich consanguinity is not uncommon and the inc.dence of

m
-

g |

.

genetic disorders is relatively high., Tokuhata, fol.

t

that

o

20,097, at 3, This is further supported by the fac

the rate of necnatal hvpcthyroidism in Lancaster County
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remained high during the first nine months of 1980. Tr.
20,018~-19 (Molholt). Thus, we agree with the Licensing
Board's finding that there is no basis in the record to
conclude that any increased incidence of neonatal
hypothyroidism during the last nine months of 1979 was
caused by the TMI accident.

Cr. Molholt also identified a statistically significant
increase in infant mortality within a ten-mile radius of
THI-2 following the accident. Molholt, fol. Tr. 19,690, at
13, 24 (Table Z). There was no stat.stically significant

increase within a five-mile radius of the reactor. 1Id. at

24, Dr, Molholt derived his results from data for

eguivalent six-month periods (April through September) in
1977, 1978, ané 1979. He took an averace of the 1977 and
1978 data as the basis for comparison with the 1979 data.

Id.; Tr. 20,023-24 (Molholt). He did not exanine the
individual cases to determine their cause, ncr was he able
tCc obtain cther relevant infermation, such as whether the
mothers evacuated during the TMI accident. Tr. 19,895,
20,021 (Molholt). Accordingly, he recognized that the
statistics were not conclusive but rather, a point for
"further investigation." Tr. 20,021 (Molholt).

AS notec above, the Licensing Board found that the

increased incidence of both neonatal hypothyrcidism ané
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rtality were not consistent with the low levels cof
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iciodine fcund in the environment after the accident, and
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the Aamodts have not appealed that finding. See p. 37,
supra. The Board also relied on Dr. Tokuhata's testimony
that "a Pennsvlvania Department of Health study of infant
nmertality concluded that there was no relationship between
the TMI-2 accident and changes in infant mortality in the
TMI area." LBP-81-59, supra, 14 NRC at 1595 (PID g1721),
citing Tokuhata, fol. Tr. 20,097, at 6-7.

Dr. Tokuhata testified that the infant mortality rate
within a 10-mile radius of TMI (either inciuding or exclud-
ing Harrisburg) was not significantly different from that in
the rest of Pennsylvania for 19277, 197¢ and 1979. Infant
ality within the 10-mile radius including Harrisburg was

abnormally high during the first quarter cf 1979 (i.e.,

before the accident), and continued at that level during the
second quarter, It declined substantially during the third
and fourth guarters, whic: is inconsistent with the hypoth-
e¢sis that the TMI accident had a significant influence. 1In

- e w e owe PR v
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@ for 1978 was unusually low compared with
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both 1977 anéd 1 « Tokuhata, fol. Tr. 20,097, at 6=7.
This testimony fully supports the Licensing Board's
conclusion that any changes in Infant mortality in 1979 were
not attributakble to the TMI-2 accident.

The Aamodte argue that the Licensing Board's reliance
on ur. Tokuhéta's testimcny was "groses error."” Aamodt Brief

at 18. They rely on the Board's reservations concerning Dr.

ckuhata's radiobiological expertise. See LEP-81-39, supra,
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14 NRC at 1595 (PID 91722). Specifically, the Board found
that "Dr. Tokuhata was unclear about how the fetal thyroid
cculd be irradiated (Tr. 20,108), how radiation from I-131
might lead to dishormonogenesis 24/ (Tr. 20,114-17), and
the conditions by which radiation might be implicated in
fetal mertality incidence in the Harrisburg black pepula-
tion. Tr. 20,131-32." 1Id.

We believe that the Licensing Board's criticism of Dr.
Tokuhata's radicbiclogical expertise andé understanding of
genetics was unwarranted. Dr. Tokuhata's apparent
difficulty ir answering the above questions seems to have
resulted from a misunderstanding of the intent of the
guestions rather than a lack of knowledge c¢f the answers.
Furthermore, Dr. Tokuhata is a recognized authority in
epidemioclogy, a field that necessarily requires an
understanding of the role of genetic and environmentel

factors in the incidence, distribution, and control of

/ Dishormonocgenesis is the lack of a necessary enzyme
resulting in an inability to synthesize thyroxine
and/or difficulty in releasing thyroxine. It is
vsuvally inherited. Tokuhata, fol. Tr. 20,097, at 1.

%
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Thus, it was incongruous for the Licensing
Bogrd to recard Dr. Tokuhata as a fully qualified
epidemiolegist and to rely on his expert testimony while
doubting his understanding of important aspects of his
specialty. Although we reject the Licensing Bcard's
analyeis, we do not consider the three examples cited above
gsufficiently serious to support a finding that Dr.
Tokuhata's expert testimony was unreliable. Accordingly,

the Licensing Board did not err in relying on it.

For all the foregoing reasons, the Licensing Board's
decision is affirmed subject to the following condition:

Frior to restart, the Commonwealth's agricultureal
inforrmation brochure shall be distributed to all farmeres in

the 10-mile plume exposure EPZ,

45 Or. Toxuhata received the Doctor of Public Eealth
ce;rec in epidemiolosr and public health from Johns
Hopkins University. He has serveld &s Director of the

nureax. of Health Research for the Pennsylvania
Department of Health since 1975, He is also an adjunct
professor of epidemiology and hicstatistics at the
Graduate School of Public Health, University of
Pittsburgh, and Associate Professor of Community

:ec cine, Temple University College of Medicine. He
rved on numercus public health committees and
fcr:es and has authored over sixty published

and reports ccncern*ng ep‘aerloloc. and public
concerns, Tokuhata, fol. Tr, 20,097 (Curriculum
See alsc LEP-Ei-59, supra, 4 NRC at 1595 (PID
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It is so ORDERED.
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FOR THE APPEAL BOARD

Secretary to the
Appeal Board



