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Subject:
Pilgrim Nuclear Power Plant license and relicense

Dear Irs,

I know that you have been considering the relicense of this power plant since the application in
2006. That is a period of time longer than even the first license hearing!

I had the honor of being asked to be chairman of a special advisory board reporting to
Governor King of the Commonwealth of Massachussets , in January 1990. I attach a copy of the report
. The report implicitly accepted the federal preemption in matters of safety. I believe that
every one of the rccommendations is still applicable today, have urged everyone concerned to consider them
and while asking NRC to address appropriate questions and issues, to do so in a timely ashion and to
recognize the reasons for federal preemption.

I am at your service to discuss this 1970 report, the safety of the neighboring nuclear power plants and
~ the adequacy of the responses of the NRC commissioners and staff to the challenges produced by faced by
the Tsunami in Japan

If there is a way of following the progress of this slow process, please let me know

Yours sincerely

A

Richard Wilson )
Mallinckrodt Professor of Physics, (emeritus)

Encl. 1980 report
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1. Imtroduction

All of the Urnited States was shaken by the reactor accident at
Three Mile Islandy mear Harrishurdy Fennswlvaniz on the mornins of
Wednesdayy 28 March 19792. The reactions of the rower comsanus the
neidhborhoods the state and . federnsl =overnmenitsy the redulstorg

~authoritiesy and the media (newsearersy  radior and TV) in  the

following davws showed mador deficiencies in ereraredness Tor a
mador nuclear sccident. - : :

It is essential to learn what we can from the accident at
Three Mile Island to hels rrevent a future accident Wwith more grave
conseauences. Several studies: and investigations have alreaduy been
initiated, A committee arrointed by Fresident Carter and chaired
by John G. Kemenury Fresident of Lartmouth Collesesr has rerorted to
the Fresidents the Nuclear Redgulatore Commission (NRD) is
conducting on-soing detailed reviewss; and the Electric Fower
Research Imnstitute (EFRI)s the research arm of the electricsl
utilitw industryy has set us 3 Nuclear Safety Analusis Center which
makes and rublishes rerorts and anzluses.

Each state which has or contemrlates a nuclear rower rslant
also has 2 resronsibllity to zddress the rroblems of rublic safetw
reaicsed by Three Mile Island. In this contextr Goverrnor Edward Rirnst
of the Commonwealth of Massschusetts established a Srecial Nuclear
Cebinel Task Force to review the situstion. The Cabinet Task Force
is comrosed of the heads of the state 2dencies which have

resronsibility  in  the  area? the Executive .0Office of Human

Servicess the Executive O0Office of Fublic Ssfetsy the Executive
Office of Envirommental Affairs and the Massachusetts OFffice of
Energy Resources. N

Governor Nind also arrointed this three rerson. ranel statinsg
in 3 #ress relesse!

*The reason for creating this ranel...is to assess those:
reactor safetwy issues that will have an imwzct on the future
of nuclesr enerdg in Massachusetts. ...

*No redion of the country is more derendent on ruclesr
erierdyy and no dreater rotential exists for stabilizing our
costs than the nuclear ortion, In fact» nuclear enersy
rrovides us with one third of our electiricity needs and has
saved New Endland consumers $500 milliomn eand 80 million
barrels of high-rriced residusl fuel o0il since 'its incestion.
The benefits sre worth rursuing s lond as the senerasl Fublic
is confident that this techrolody does nol mose unsccertable
-risks to our sublic neallh and welfare...

*However...in light of the Three Mile Island incidents anu
further asctions With redard to this sltate’s involvement in
licensing new reacltors shouwld mot occur until we sro  certain
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that everw measure involving rublic safely and healthr which
could have rrecluded the incident 1in Fennsulvanias is  in
rlace in Massachuselbllcs.e.

"As 2 resulty I have arrointed this distindguished ranel and
asked them to review +the NRC’s investidation of the Three
Mile Islend incident and  rerort their findindgs to the
Ledislature and the Cabinet-level task force thst I have
arrointed a&s soon 83 rossible.” -

Discuscsinns with the Governores and with'the Ernerdy Committee

‘of +the Ledislatures made it clesar that the ra3nel was to he

inderendent of the ledgislative and executive bhodiess arndy Lhatys
within +the broad resronsibhilities outlined in the Governor’s sress
statements the committee was to determine its own  frame of
reference. The ranel regsarded i1its resronsibilitw as 3 task of

Prime imsortance. . .

As in the KRemenuy studye (rerort =2de 4) we did not attemsrt +to
reach a2 conclusion as to whetheryr as a matter of sublic rolicur the
develorment of commerical rnuclear rsower should bhe continusd or

should mot be contirmued. That would recquire- a8 much broader
investigation involving economicey environmentaly, and soliticsl
considerations. This ranel did not review the deneral ststus of

nuclear fower in Massachusetls. We felt thst that larger auestion
also involved too many issues fTor us to consider rrorerly.

Receuse 334 of electric rower in New England is now deneraled
by nuclesar #lants we did make an initial asssumsrtion thaet rnuclear
rower is likely to continue as 8 source of electricity i this
state. In addition we rroceeded on 3 rremise that the gerneration
of electricity by nuclezr rower involves a3 rotentizlly danderous
technolegw which recuires contiruous and ridorous care in its use.
If in the course of our deliberstions we had felt it was clear that

-the necessarw care would be imrossibley that the nuclezsr hardware

would be so liasble to fzilure that it should rnot continue to he
useds or that human beings are so Tallible that thew could not
orerate this technologwy we would have said so. Without dgoing this
fars we do sayw that seorle can he carelesss that ecuisment maw fail
gnd that bad Jdudgements are sometimes made., Our task was to roint
out errrozaches which might minimize the rnumbher of failures by
reorle or machines and rrevent the results of any  Tailure Trom
causing harm to the citizemns of the Commonwealth.

Sirnce the rsanel had limited rersormal time and ro  funding or
staffy 1t was rnot realistic for wus to unidertake the thorough
inderendent review necessary to certife the adequascy of various
state and utility actions and rrodrams. Rather it was decided that
the most useful conmtribution we could make within our resources
would bhe to wmrovide advice to the Cabinet Task Force about their
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work and additiornal sctioms which couid be considered,

"To carry out this task the ranel met with the Cazbinet Tashk
Force on May 15y 1979 and Juluy 14s 1979 had three oren rpublic
meetinss on October 12y 19795y November 19y 1979 end IDecember 145
1979 ss well as several other workindg meetings, UWe have reviewsd . 3
number of documents and solicited sid and clarification from state
agenciesy sower comraniess and the generzl rublic. A review and
list of these documents and a 'list of letters are in’ the
arrendices. ' B ' ' '

Althoush manw officiasls in the resronsible state agencies have
bheer working diligentlw to: usdrade the ereraredrness of +the
Commonwezlth for nuclear emersencies, the decision making level | of
the Cabinet Task Force is still in the esarly stage of its work.
Therefores in mest cases our recommendatioms form a work . srogram
for the Cabimet Task Force. )

We believe that the Commonwealth inm its sccident erevention
manasement rlans and evacustion slans must act in a erudently
cautious marmer and assume that accidenls such as Three Mile Island
can lead to meltdown anid under some circumstances meltdown can lead
to releasse of an arrrecizble fraction of the radioactivity inm  the
core., .

Finallyr we wish to stress that nuclear safety demands
continuous wvidgilance. It should not tshke a Three Mile Island in
Massachusetts to ernsure that the rroblem is treated with the rieeded
urgency. '
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2¢ Summary of Frinciral Recommendstions

The swanel has  reviewed the rerort of the Fresident’s
Commission on the accident at Three Mile Island (Kemens Commission)
and adgrees with its recommendations almest in their entiretwu.

In most casesy our recommendations are based onn the Kemeny
recaommendstions sointing out those zetionms arerorriate to the

Commonwaalth, After esch recommendationy we rnote the sectiornm in

which the . subdect of the recommendation is discussed in the
detailed rerort which  follows. The order inm which our

.recommzndastions are listed follows the order of the Kemens recort.,

1. The Cabinet Task Force should find out what actions  the
Nuclear Regulatory Commission (NRC) is taking in resrect
to Kemenz Commissiocn recommendations Adz (P, 63) zand 2
(F. 70) thalt the NRC orerator snd surervisor licensindg
furnctions be urdgrasded, The Cabinet Task Force should
decide 1in the light of this imformation whether or rmot to
surrort the srorosal of the Derartment of Fublic Safety to
widen the score 2nd increase the frecuencwy of state
licensing waminations. Our reading of the - Kemernw
recaommendations and the rresent NRC role is that the NRC

xaminations will cover the nuclear assects of the rower
sustem. If that 1is the caser the staste examinastion
emshasizing ordinmary steam rower orerations is not &
durlication and might therefore usefullwe be retsinend and
strenghtened. Fossible use misht be made of the larde
reservoir of +talent in the Boston ares to helr in these
examinations., Section 4 of this rerort.)

2. The Cabirnet Task Force should satisfw itself that the
Enerds Facilities Siting Council of the Commonwealth has
the comseternce to sddress the siting issues discussed in
Kemeny recommendations A& (F. 64) ., The Kemeny rerort
recommends that to the extent feazasibler resctors be
located remotely from concentrations of rorulation. The

®isting reactors in Massachusetlts were ‘*drandfabthered®

{erevious arFrroval not re-exsmined) when  the Siting
Council was established. The FPilsgrim II site was also
grandfathered 235 an sddurnct to FPildgrim I, Howeversy

Filgrim II was nrnot. sgrandfathered wunder NRC rules  and
althoudgh testimonv has been closed in the N.R.C. hearinse
the Labinet Task Force should comsider whether the Sitins
Council or other azgerncies of the Commonwealth should take
a rosition before the H.R.C. nhearing voasrd 1F this issue
is reorened, (Section 13 of this rerort.)

3, The Cabinet Task Force should tzske =2 hard look at the
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Kemeny - - recomnmendation 64103 (F. 65y that durlicate
consideration of issues be avoided whernever rossiblesr and
see to what extenl -the issues of importance to the
Commonweslth can and should be. considered st the same
times sossibly in a8 ‘dimdltzrneous hesaring with the
considerations of those issues bw the NRC.

The'Cabinet Task Force should satisfw itself--that_ Kemeny
recommendations All & and b (F. - 68Y that there bhe

systematic safety evalustion and sssessment ol exrerlence

in isting reasctorsy are beind rrorerly inslemented. On
rarer these srodrams were already taking rlace before
Three Mile Islandr but the exrerience of Toledo Edison Co.
in Sertember 1977 which might have srevented mistalkes by
the Three Mile Islasnd orerstors wss not sdecuately used.
If the Teslk Force is not satisfied, it should take further
action——such as including these matters on the sdends of
an inderendent safetwy committee established by the
Commonwealth (see recommendation & below), '

The Fanel rnotes thzt the two nuclesar sower slants in  the
Commonwealths Yankee Raowe and Filgrim Is 35 well as
Vermonlt Yarkees have sersrate safety grours rerorting to

"high level manadgement a3s recommended by Kemenuw E2 (P,
68). We recommerd that the coammittees include mexsbers

with different training snd baclkdground tharn normally found
in ntilities—-such as 2 rhusicist amd 3 chemical . engireer
and inmnclude members who obtain no more thanm 20%Z of their
salary Trom the nucliear industre so that there can be no

‘reasonatnle douht ashout their inderendence. (Section & of

this rerort.)

The Cabinet Task Force should review the safetw commitiees

‘noted shover and if thew consider them insdeauate should

set ur 3 Commonwaaltih safety committees. This committee
should he a rFrofessionsl committes with adeauate
comrensation. IT RKememw recommendation A3R  (F. 42) is
imrlementeds that the Advisors  Committee on Reactor

Safedusrds (ACRS) of NRC not review individual reactorsy
this review could be a charde to a Commonwezalth Safetw
Committee., (Sections 3 and & of this rerort.)

If a safety commitlee is set ur by the Cowmcrnwealth it

should include in itts review the iszues of recommendstion
BS d of Kemenw (F. 6$9) that the utilities and susrliers
sustematically resolve safety auestions in ~lant

orerations.
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We rarticularly endorse the Kemerny recommendations B 2 (F,.
69) that there be clearly defined roles and resronsihility
botth douring ordimnsry oreration and during an emerdencys
and that the resronsibility  Tor orerations durindg an
emersency rests with -the wutility comeasnv. The Cabine=t
Task force - ehould satisfu itself that these
recommendations are imrlemented and that the rules and
resronsibilities be not merely defined but z2lso writlten
downy adreed to and understood by each and every rerson
who 1is likeluy . to be involved inm ann incident or its
aftermathr including mot ornle wtilite  comrany amrlovees
but alse the emrlowess of esvers agenrncy of state government
concerned. (Sections 8y ? and 10 of this resort.)

The Cabiret Task Force should satisfy itself that the rate
setting board of the IDesrartment of Fublic Utilities is
gllowing reasonsble Jafets related charsges to be reflected
in the rate base.

The rerresentatives of the utility comranies infTormed us

that thew are imrroving orerstor trainindg in accordance .
with Kemeny recommendalion C 3d (F. 71) be increasing the
frequency of simulzator trazining from cnce 3 wear to twice
8 wear and by having accident scenarios incorrorsted in
the simulstor. UWe urde continued attention to this asrect

of orerstor training. (Section 4 of this rerort.)

The Commonwealths through its [lerartment of Fublic Health
and the Advisory Council on Radiation Frotection should

maintain its carespility to monitor the exrosure to
radiaticen of varicus rporulation drours in addition to the
research srorosal recommended bae Kemenuw (Elcs F. "74) to

‘be coordinated by  the National . Institutes of He=zlth

(Section 7 of this resort).,

The Caibinet Task Force should determine whether there 1is
adecuate traiming for heslth rrofessionals and emersency
resronse  rersonnel irm © radiation rroblems - in the
Commonwezalth as recommended by Kemenwy E3 (Fe 74) and
whether the rersonnel in the Nuclear Incident Advisory
Teams (NIAT) are adeacustely trained and their level of
trzining is krown to those who would be in command in 3
nuclesr incident. Sections & and 2 of this rerort.)

We recommend thatl this erosiram of education alse be
wtended to those emrloved in the industry. I
Frarticulary emrlovees should be asltered to the waus thew
can  reduce their own exrosurer Tor examerles by avoidindg
high radisation areass and this aswareness should be
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reinforced regularly. (Section 7 of this rerorts)

The Commonwealth should verifwy that the monitoring of
radiation is asdecuste in 211 circumstances as recommended
by Kemenws E4 (FF. 73). We zare garlbticularly concernsd that
the rresent o¥ack da3s. monitors willy overload durindg
accident conditions (E4a), Section 6 of this rerort.)

We recommend the Coummornweszlth obtzin a susely of rotassium
indide (or other thueroid blocking sdent) and decide where
it should be located (Kemens recommendation ES5» F. 730

Note should be taken of the Tact that slthough rotssgium

iodide has been arrroved as & drudg bu FOae, it should rnot
be tskern wunless necessary bhecsuse rossible side effects
are unknhnown. {Section 6 of this rerort.) '

The emersencw .~lans of the Commonwealth have recentlwu been
revised in accordance with Kemeny recommendatiorn F1 (P.
76). The ranel urdge rarticular attention to clesar and
consistent delineation of the actions rublic officiasls and

utility comrany oftficials should talke. This - delinezation
should slso e well advertised so thal the coordinstion
recommendea in Flc can bhe achieved. We 3lso recommend

that the Derzrtment of Fublic Heslthy clearly identifw the
criteris susdgested in Remenw FZ3 and that the Cabinet Tash
Force review that effert. (Sections 8y ? and 10 of this
rerort.)

We have some reservations about the sracticality of Kemeny

recommendation Gla (F. 78) that the utility comrany be

resransinle for the dissemination of information durinmg an
emersency. The utility comsarne has the resronsibility to
determine the status of +the rower slants whethers Tor
examrley 3 meltdown is rossible or likelw. Howevers even
if information should be disseminated clearls bs  the
hidhest rossible technical official of the comeranys we are
concerned about whether or mot the informstion will he
accerted as relianle due to the sresenmt lack of rublic
confidernce in utility comesnies.  We anticirae thats as at
Three Mile _Islandy  an NRC officisl mawy have more rublic
credibilityry but in anw case we do not feel there 1is @
mador role feor the Commonwealth in disseminatiorn of
information about the status of the slamt | itself.
(Section 10 of this rerort.)

In resrect to recommendation Glhy we helieve that everdvone
concerned in the Commonweslth should be clear in advance
who should rrovide the information sbhout radioclosficsal
releases and evacustion rlans. Seversl times in this
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. rerort we suddest circumstances where cne or another

‘18,

19.

adency of the Commonwealth——ususallwe the Ilerariment of
Fublic Healths should be officiazlly designated the lead
3ERMNCY . :

We concur in the recemmendation of Kemenw F4 (F. 77) theat
the rublic must be infTormed about nueclear gower. At
rresent rublic informaticon is often unrelisble ard
incoms~lete. The rrinciral role we see for the
Commorwealth in this is educstion about  emerdency and
rublic health =lanning and we serlaud the scltions already
being talken by the Civil Iefense director and the
Derartment of PFPublic Health inm addressing rublic meelindss
resroncding to auestions and rroviding information.
(Section 10 of this rerort.)

We feel it is 3 deneral ressonsibility of technicslly
informed reorle to share their information with others and
encourade them to do so.

We concur with the recommendation G3 (F. 79) of Kemengys
that the newsmedis should imsrove their sbility to cover =
nuclesr emergency in accordsnce with their
resronsibilities. In addition to the detsiled list in
Kemendy we sudsgest that the mediaz should be ashked to rrint

“verhatim the officisl eress releasses of NRC and state

officials as well as anw interrretations the medis may
wish., The official relesses are likelw +to be more
comrlete and essilw understood by the technical rublic
than the rress interrretations. The dgemneral rublic will
turn for imformation analusis to  those techricsl
individuals in whom thew have  confidernces and the
surrluing of relisble and detailed information to  the
technical community is an imrortant =art of dissemination
of imformation. (Section 10 of this resrort.)

We recommends in the event that Pildgrim II is licensedy
that the Cebinet Taask Force consider whether the
Derartment of Fubhlic Safety should be asked to insrect the
work im Frogress as the D.F.5., suddests. (Section 13 of
this rerort.,) ' :

-~

The Cabinet Task Force should exsmine the relationshis of
the Commonweazlth with the zddacent states (in rarticulars
Vermont) irn which & ruclear rower slant exists. We have
no dood waw of Jdudsing the existing situstion with resrect
1o emerdgency resronsess orerator trainindy and  reactor
safetyy but what we have heard suddests that the interests
of the Commorwealth may he served by 3 coorerative effort
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to imrrove safets. - (Sections 4 through 12 of this
rerort.) ‘

In view of the hearing of the U.S. Ilerartment of

Transrortation scheduled - for February 1980y we are
disarrointed that | the relevant sdencies in the
Commonwezslthy the Ierartment of Fublic Heslths the
Lerartment of Transsortation and the Massachiussets

Turneike Authority do not ssreazr to have made an effort to
resolve differences they have with ressect to a nuclear
tramsrortastion rolicyu, We are encouraged howevery by the
statements of December 14y 19792 that thew will now meet
and trw to arrive a2t s common aseerozch. We sudgdgest
guidelines for this in Section 11 of this rerort.

Under current sractice srent fuel is beind stored st the
reactor site and will remazin there until there 1is 3 rlan

to resrraocess the fuel or store the fuel elsewhere, This-
is a  situatiorn rnot envisaded in the aoridinsl rlans. We
recommendy thereforer that the Cabirniet Task Force

reexsmine the situation to see whether the consecuences of
any rossible accidents at these rools should be included
in emerdgency rlanning. (Section 12 of this rerort.)

Althoush not directly related to reagtor safetyy the ranel
notes that the Commornwealth is at the mercy of decisions
made by others when it sends wastes to rerositories in
other states. We accordingly recommend that the Casbhinet
Task Force consider whether it is asrrorriate to develor a
rerositore within the state or redion for low znd/or
medium level wastes——mostly hosritzl and  loundry  wastes
with half lives less than 100 wears. The analysis mizht
be carried out in condunction with the consideration of

toxic wasste disrosal now in erodress bw the Executive
office of Env1r0nmenL Affairs. {(Secticon 12 of this

rerort.)

The Cabinet Task Force should review the sroblems of theft
and sabotage a8t the nuclear reactor siites and the
recommendations about +this of the Rathderms comnmittee,
(Section 13 of this rerort.)

The Cahinet Task Force should consider whether 3 stachk das
monitor be installed to read directly into a stste
building to dive 2n immediate indication of sroblems.
(Sectior 6 of this rerort.)
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3. ‘The Kemeny Rerort

The Kemeny Rerortsy on which we have based most of our
recomnmendations <hould be carefTully read by 311 those in the
industre and state dgovernment who have +the reseronsibility  for
ruclear safety. : ’

We note that the rerort emshasires thé human element at  Three

Mile Islazrnody The statements by Herbert Dieksmers Fresident of

Generasl Fublic Utilitiesr that the orerators and gtafiT a2t Three
Mile Island wera trained s3s well as ang in the industre ceem to be

true as far as sarer cualiTications are corncerned., Howeversy the
rereated statements off these game orerators to the Kemenw
Commission that thew did not understand what was dgoing onm in the

i
first I thowurs of the accident are a damnming indictment of the
traininsg, We discuss this further i .sectionr 4 onn orerator

training.

-Amonsgt the manw comments on redulstion inm the Kemenw rerorts it
was noted +that both inm imdustrey anmd in the NRC  there is a2
rreoccuration with meeting resulaticnss rather than sddressing  tLhe
safety issues directlu,

The ranel sa3w this clearly in its orenn meetingsy as  hoth
industry and NRC rerresentatives kert discussing whether -or riot the
regulations had beern met bhefaore and even instesd of sddressing  the
safetwy idissues themselves. This is & dangerous trend but to a3 very

considerable extent it 1is inevitable, One comsecuence of  Lthis
~method is +the insisternce on incorrorating arne safetw idea into 3
regulations before sctind uron 1it. Uriting a8 redualaztion and
establishing its legality and workabilityy and asbolishing or
modifeing regulatioris when arrrorriate are necessary arnd

arrrorriste activities. However in this srocess both resulated and
resulators maw tend to forget the original obdecltive of the

resulation. We see a3 very useful role Tor the Commonwealth heres
both inm the 1licepsing hearings andd in continuous review
subseguently. That ist to be certsin the obdective of sublic

sgfety is mot lost im the nazce of procedure but is constantlzs wused
as the stazndard for meszssuring ang actiorm or resulaticr.

It srrears to this ramel that an inderendent review of crucial

issues by 23 committee arrointed by snd resronsible to  the
Commornwealth suddested in recommendstion 6 above maw be useful sven
whern changes in  regulations are not an issue. We envisadge
activities similar to those of the Advisory Committze on Reactor
Safeguards CACKRS?  of  the Nuclear Redgulatery Commission. In

contrast to the ACKSy 3 state commitles would be owveechted toe zct GR
matters orecific to one sarticulsr raclesr Taclilits rather than on
generic issuesy and erimarilye to address tLhose asreas over which the

stale has some Jurisdiction. The commithes members should not be

full time state emsloveess bul drawn from the larder rool of talent
available in Massachussets snd they should he recomrenced for their -
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4., Oreretor Training

The Kemernw Commission emshasizes the human errors involved in
the Three Mile Islsnd accident. e rote here that Ir., Herbert
Dielames Frecsident of Genersl Fublic Utilities in &8 ° rress
statement  commenting on tte Kemeny rerort roted Lh 't the orerators
were trained as well as any in the industry. This sgstatement is
hased or examination rFrerformance inm the Nuclear Redgulatory
Commission examinalion.

It isy of courser canceivable that the orerators snd stzaff  in
the wtilitw comranies in Massachusetts are betler trasined and
better gualifTied tham those st Three Mile Island. It arresrs Lo us
to be & role of the Commonwealth to ensure thet this is true,
Alreadys Massachuselbte haes a serarate examinztion for rower slant
orerators. The Derartment of Fublic SaFPLwr which is in charsge of
this licensingy emrhasized to us that accident srevention derends
ueron-sood training in steam sustems and not srecifically on nuclesr
matters, This is not extemnsivelys covered in the federal licensing
FTOCRES. While this distinction is to & large extent truer there
is mo sralosue in 3 cosl fired rower rlant to the necessity of
keering the core covered st a1l times. Before the azccident at
Three Mile Islandy the Massachusetls orerators were trained in
uridsual orerating conditions but rnot in aceident cornditions. This
is done orn 3 computer simulator at Morrisy Illinmeois for Pilgrim I
and Vermont Yankee and at KRewesrortr Fennsydlvanis for Yankee Rowes
Seabreok Wwill have its own. The staff for Fildrim are trained with
their own comsuter code to reflect the rarticular rlant thes fiave.

Only simce tﬁe accident a3t Three Mile Island have accident

secenarios bheern wlaced on the simulators. Rememny noted that failure

of 2 rressure relief valve to reseat was only =ut o the Rabcock
and Wilcox simulator in Asril 1979y after the Threas Mile lslandg
Accident. The ranel wss informed that some of the =zccident
secuences in the Rasmussen rerort (see Arrendix II) are now on the
Genarzl Flectric simulstor. We recommend that thewy s8ll1 be on  the
simulator a5 soon as sractical.

We note arnd gerlaud the fact Lthal the Arerican huclear Society
is urdradindg its recommencation on adninistrstive control
groceduresy orerator selections and simulstor trainindg. '

The nzture of orerator training in the nmeighboring states of
Vermont asnd New Hameshire 1is unclear. we recommend that the
Commormwealth make common cause with Vermont and New Hameshires
Frossibily wilth common tesltling srocedures.

Ity &8s we bhelieve is Lthe casey orerator licensing in

Massachusebtts should continuer thern the examirers themselves should
be treined on the -simulalorsy and  the Commonwealth shoulad

arrrorriete funds for that surrose.
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" The Executive Office of Fublic Ssfety has drafted a2 bill +to
imrreove the stale licensing srocedure and we recommend that Lhe
Cabirnet Taslk Force consider it seriously,

We recommend that the recutive ‘Dffice of Public Sefets
consider making use of the larse reservoir of inderendent talent in
Massachusetts to helr structure & - ridgorous testing erocedure.
Althousih our detsiled recommendations are oren Tor discussions we

sudgdgeat that this could include!

i. reviay of the 80 od:c event tree gcequences Tor serious
accidentss such as those outlimed in the Rasmussen resort
and review of the orerator actions necessary in  these
cases, . :

2e simulator training on these and othér sccidents.

‘3. oral exsminstion in which the orerator exelazins safety to
-an inaderendent exrerl. : :
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S. Accident. Frevention

The Kemenw Commission recommended that each utility comrany
have a safets review sSrour reroriting directly to tor manzdement.,
The ranel in i1ts oren meeling on Novembher 19thy 1979 ascertsined

that both FBostonn Edisonm and the Yernkee Atomic drour have suach

review grours and details of their comrosition were diven to us.

We recemmend thst these drours should each include one or two
members with 3 wider ranse of exrertise tham mormalle fourd im the

tility comranies—-—such as a chemical cendineer or rhysicist.

It is s8lso imrortamt that: the <sfety dgrours include amonsg
their membershis some rFersons who dorive lsss than 204 of their
salarg from the nuclear industre 1o assure there can be no
reasonable doubt aboutlt their inderenders:

.We are concerrnea that there bhe sueh safety Srouss for reactors
close to Massachusetts borders: Verrons Yt. snd Seabroolk. NH,
Althoush these are now rFrart of the Venkee Atomic droury the
situstion is inm 3 state of Tluxsy and we are concerned that if thew
become totslly inderendent thew maw have too little internazl

wreertise to draw aon. The adeauscys of thessa in house safety srouss
should be reviewed bw +the Csbinet Task Force &as suddested in
recommendation &. '

We swudgest. that the Commonweslth consider establishing 2
safety review committee of comretent rrofessionzls able angd willing
to work hard. The - rrototuyse for this committee wouwld be the
Advisory Committsze for Reacltor Safeduards (ACRS) to the Nuclear
Regulstory Commission. This committee has &a hidgh rerulation.
(recommerndstion &) '

We make =z susaegt n to he Cabirmet Task Farce no+ coveredg by
the Remeny Commissiorn hat they consider estsblishing an anonwmous
letter office sssocciated with bhis review committer Tor saftely

questions.

We are fullw sware ofes znd sharey the deer and natural
rerudgnence of Americams for armonuymous letters which question the
honesty and comretence of individuszlss rrivate citizensy rublic
officials or politicianss PBut inm the matters of rublic safelty we
feel there might be some modification of this zbsoluts stand. It
should be made clesr thnat anw lettor will be transcribed batore
being rassed ond  thast rno attemets will be made +to locate the
sendery  pul  that Lthe conlenltls mss e schnowleddfed in the wublic
rress.  OFf coursery anvorne violating the smonumity should e subdect
to-errropriate civil renalties.
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6, Radiation Monitoring

The HMuuclesr Eedulatory Commission  rerortsy esreciallye NUREG
0558¢ indicate - that the amount of radicactivity releassed to the
rublic at Three Mile Islsnd was riot  larges ang it was - released
through filters owut of a8 tall stacks arnd disrersed throusghoul the
surrounding area. : ; - : ‘

As 3 resulty the effects on sublic health are rredicted 1o bhe
miniscule. While +this is very reassuringy we zsked the following
auestions of the rower =lanlt orerztors in Massachusetts and o the
agerncies of the Commonwesltht

1. -Is monitoring adecuate +to  ensure understsnding of - the

small relesses of radiation in ordinarye orerstion?

2, Is the monitorimg adecuate to make ar ex rost facto

. measurement of radiation dose in the eveént of an accident

in which the releases are the size of those.at Three - iMile
Island? '

3. Is the monitoring adecuate to messure radiation releases
irnmn rezl times so that indications can be dgiven of whether
and how to evacuateT? _ ' : ' '

On October 12y 19279 at an oren meetingr the ranel discussed
these cquestions with rerresentatives Trom the rower comeanies: the
NRCy the Ierartment of Fublic Healths - the Tieerartment of
Envirornmentzl Quality Endirneeringy the Derartment of Fuhlic Safety
and the Advisory Committee on Radistion Frotection.

It seemed clear that most of the monitoring is sgeare2d +to
relesses in ordimsry oreration and that a3 sood Job can be done
under ordimary conditicons. '

In zccident conditions the situstion is 1likels to be less
satisfactory, at Three Mile Island the stack sd€a3s monditor
satursteds and a3s the incident rrogressed no one was &hle to  tell
how much radiosctivity was being released.s This could onlz bhe
deduced from meteorological caleculstions snd deoses measured in the
field, Although doses in the Tield are in the fimal analysis what
we rneed to knows this leaves out an imrortent riece of information
which would be rarticulsrly useful for immediste srediction of
fizzard in the event of an sccident to aid a8 decision about whebther
or not to order an evacuation. :

We were told that 1t would - take over 3 waesr -to install

cequirment at  Boston Edisonr Co. Filsrim Resctor that would not

saturate under sccident conditionss 1.4y instruments carable of
indicating the levaels of radiation that misht be ewvrected inm the
event of 2 serious accident. While we believe thal this msws he
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true  for a'huro scraticelly accestzble monitor——orme which has been

arrroved in advance (on m=arer)s is firerrcofr amd so on——it- seems
to us that 2 temrorary one that could messure the unusually lardge
amounrits of radiosctivite in an  scecident could and should be
available in a8 weel. W wurge +thal such 2 monitor be oblained
rrometly and thst the Dersartment of Fublic Heazlth assure itself
that this did take =lace. : : :

Althoudgh the 2 nuclesr rlsants inm the Commonweslih 3are no
better ecuirred to mezsure stachk gas nffluents dquring an acciddent
than were those in the Stste of Ferinswlvanizy thew have been bhetter
euirred to mezasure releases 2t distances rem@ie from the rlanlt in
the evenlt of am scceident amd the erovisions tave been recently
impraveid. Detailed rlans exist to use the resulis from dround base
monitoring to quickly estimate the mssgnitude of the radioactivity

rTelease. Twice &as many ' radioluminescent dosimet2rs are now in
rlace around Fildrim I 35 were 3sround Three Mile Island. The
comrangys the NRC and the staltle serarately mqlnt%Jn dosimeters which
are chechked adgsimnst each ther. . .

Whern it comes to on—line monitoring the situation 1is less

clear., No stations exist with continuous recording monmitors.
Monitoring derends uron radiationm monitoring tesms whicn casn be

sent out at the first sisn of trouble. _ S

This ensures that calibrated momitors are nsedy but it desends
entirely on word of mouth for immediate feedbachk, In retrosrect
this worked at Three Mile Island, but- we have swomne misdivindgs ahout
whether +the feedhsack is adecuately rromrt and whether radiation
surved teams will ke —ent out earlye snough.

At Three Mils Islarnd the orerators realized there was trouble
by 46 a.m.y the radiztion level in the conlsinment went us to 23
mr/hrsy more than fiftwe times normalsy 3t 61350 Sefier but  mot  onbil

6154 B was @ site emerdency called and radistion monitoring
teams disratched. By +this time the radi=tion level in - the

contaimnment had risen to 400 mr/hr (it rose to 160s000 mr/hr L= 100
R/7nrd by 71207, -

Although the rmuclesar endineers at Thrae Mile Islandg
(incorrectly) measured a3 higsh dose of 40 R/hr in the contairnment a2t
tTS SeMa arnd calculated a dose in Goldsboroush of 40 R/Ahr duz  to
the rresernce of nechle dasess it was rmot mratil 7148 a.m.e  that
securste measurements were made confirming & law dose. Fart of the
delaw was in  checking euirment--which cowld have heen checked
anylbtime in the srevious 3 houre 1T the monitoring  tesms had  been
alerted,

Althoush we oeuestioned the rower comranw  rerresentativessy it

is rmot clear to ws that if an emerdency ocours in Massachusetts
“there will he any more rarid resrons We were not Lold of +the

existence of  erocedures which 1Qent1f3 srecific - avernts Lheot woulsd
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1. Summoning a radialtion survew team Lo the site '

2. Checling instruments

and ensuring - that a8 vehicle is

could bhe misused bu an overls exuberant sublic relstions

available

3+ Sendindg oult radistion survey teams

We recommend that this assect of emerdency readiness .be
clarified &rd imerroved. A suddgestion was made to us that 2 staechk
g3 monitor be instzlled to read directly inte 3 state buildinge so
that there is immediate indication of sroblems. Such 3 readout mau
be useless unless it has well defTined roints which trigder 3
TeSFONSE . The rower comranies ardue that the information susplied
of Ticial.
safTeduard adeinst Tailure to obtain adecuste
information Trom the reactor orerators. This might occocury. fTor
examsley iT sabolage and terrorism were the cause of the accident.
We ursge that this cuestion be re-examined by the  Cabinet Task
Force. : : :

Yet .it would be 3

the Tlerartment of Fublic Heslth is
monitoring while the IDerartment of
Engineering reads some oT the
thermolumiriescent dosimeters for the Derartment of Fublic Hezlth.
This we believe to be a <censible arnd rFrrorer arrandgement. The
Derartment of Fublic Heslth hss monitored radistion devices for
mans vears and has exrerltise and staif who routinely wmonitor
radiation  sources such as medicsl x-raw equirments and thus their
skills snd equirment z2re kert ur—-to-date. All of their staff is
avezilanle i ang emerdency. ' ) o :

At the epresent timoes
resronsible Tor emersencw

Envirormental Quslitu

The reasons fTor the assidnment of this ressonsibility to  the
Derartment of Fublic Health mawy not be obwious to the executive andd
legislature in the future zrd we recommend that the Dessrtmernt of
Fublic Health be formslly designated +Lthe lead adgeéncy to avoid
rossitle confusion.

We note that there are 3 number of sersornel throughout the
state who bhave training in radiation monitoring who can be cslled
urony some of whom fTorm the NIAT tesms discussed earlier. However
they maw not be rFresent during the criticsl earlz stades of an
accident.,

We rnote that im 8 mador nuclear accidentr the total ccuantity
of - the roble dases =z2nd alep a2 lardge fractiom of the iodiney
tellerium or cesium rresent 3s fission sroducts in the . fuel mignt
be released., It is +these last three elements Lhat account Tor
estimates of larde rossible hazards to srublic healthy since they
are absorbed by the humsn bhodwy and iodine concentrates in the



FAGE 2¢

thuroid., Although it is resssuring thal st Three Mile Island onlu
13 curies out of 30 million curies of iodine sresent were relesseds
(hecause of chemical =late-put asrnd because of - filters) it is
rossible that in & mador accident such Filtering rrocesses would he
raridly sstursted,.

The iodime which has a half life of 8 daus can be an imrortant
contributor to the short term hazard and Lhe rossibility of its
relesse would dominate anfnyw evscuation rlans. This is made verw
clear in. & rerort for the Council on Environsentsl Quality hw Dr
Jarn Beves of Frincetons and in a3 1978 MNRC rerort (NUREG CR-11312 by

Aldrich et a2l of Sandiasa lahoratories.

Tellerium and cesium are rarticulates znd to be released
require evasroration of core sroducts. Their releasse is less likelw
than the iodine releases but tﬁos are. alsa imrortant and are a-
longer term hazard,.

For rurroses of Juddging evacusation slanss thereforery s rarid
messurement of iodine and earticulate relesses seems to be very
imrortant. This is  not made clear inm the N.R.C. Suiq?s or
emerdgency slanning. There are rresently no sdequate monitors which
distinsuish these relessesy althoudgh we were told thast thew sre
forthcomings and  the imrortant distirnction betwean reloeases with
and witheout rarticulsates is rmot included in snw of the emergencwy
rlans rresented to wus, We recommend that 211 rersonnmel involved
with meassurement of radistionrs and with =zossible evacuations learn
end understend the distimction between the effects of nohle das
relesser iodine relesse and rarticulazate releszse.

Two mitidgating Teatures are warth notinsg, rirsts 1if reorle
are exrosed to iodines some of the effecitis can be reduced by tsaking
medication-—-such 2s rFrotassiun iodide—-—that bhlocks the uwusltske of
iodine in the thuroid. The Commonwealth should ensure that in the
case of asccidernt it has scecess to an zdeauste sursly of  such
medicine withim 24 hours.

Secondy the cesium and tellurium release is a2 long term hazard

for which efromet evacustion is riot essentisl, Ewvacuation snd/or
decontzmnination ﬁubb@QUEﬁL to the ascecident can erudently he

rostroned until radiosctivity levels are sctually measured,



FAGE 21

7. Fildrim I Orerating Stiaff Radiation Exrosures

There has been some discussion about wrusual levels of
exrosure of workers to radistionm st Filgrim I. :

Cobalt steel in 8 reactor  vessel bhecomes radioaclive as 2
result of neutron bombardment. Some of it leaches inteo the reactor
coolant sustem snd is conveuwed to 811 rarts of the reactor. This
radiosctivity should be removed by filtersy bt it zerears that
these filters were clossed  in  the first wear of oreration - of
Fildgrim I and radiocactive cobalts hslf life of 10 yearsr was
derocsited on manw rarts - of the reactor coolant sustem. This
rroduced unnecessary radiation exrosure to the resctor staff. This
was clearly @ mador errar on the rart of the Boston Edison Comsanv.

4 graduste student at Harvards HMr. Hoffmany has measured
radiastion 8t several gslaces rnear the reactor and confirms that
indead 1t is dominated by cobhslt 460, U2 are informed that over the
rast two Years a8 massive effort has been in Frodress teo identifyy
rerlacer or shield radiosctive sisindg.

The occurational radiation doses adaedg usr over all emrlogeess
was 2200 werson rems in 19277 and this fell to BOO rerson reoms in
12792, The oridinal hish radiation doses were a sidn of slospy
managsemant . However the doses have remsined withinm the standards
recommended by the Intermationsl Committee on Radiological
Frotection and have now heen reduced.,. We urde contimued efforis in
this direction. In asdditiorn to clesninsg and rerlacing sirFesy we
urge that the orerating staff continue to raw attention to the
level of their own exrosure te radiation. Staff members can reduce

their own exrosure levelsy by careful avoidance of rlaces with hisgh

radiation levels but Roston Edison must rrovide the framework in
which this can take rlace.
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8. Accident Managementl

At Three Mile Island an irncident was sllowed to escelate into
an accident. Everyeone seems to adree that orerator troining is the
erimary cure and imsroved =lant control design a3 secondary  curesy

we address at this time a8 third issue of resronsibility durins the

accident .

Mr. Olson» of the Derartment of Fublic Safetus told us  that
the law is clear, General Law 1446 of the Commonwezlth states that
the shift endineer has comslete responcibility and in his  asbsence
the shift surervisory and thern the most soenior orerstor takes over.
It they think it is asrrosriatey they can ask fTor anvone sresent to
leave the conmtrol room. :

If a2n asccident develorsy additiornal rersonmnel are sent to 3
technical swurrort centers serarate from the control room. When
radiation is releasedsy an emerdgency control center 1is  established
and it is to this center that radistion monitoring teams rerort and
where a8 Deraritment of Fublic Hezalth official sSoes.

We are corncerned that mot evervore is clear on the chsin of
authority. In view of what harrened st Three Mile Island we
bpelieve this can be & verw geriocus wroblem. We understand the
authority and ressonsinility to be as follows.

To orerzte the reactor the chief endgineer or his deledalte as
abhove. To measure radiztion? wihoever 1is 1inn charde a3t the
emerdency control centers to assess radiation and whether +to
recommend an  evacuation! the Derartment of Fublic Health throush
its rerresentzive at the emergerncy control center. To carry out an
evacuaticns? Civil TDefense from an emergency control center in
towr.

A reactor orarator 3t Three Mile Island decided to release
radioactive Zas out of 3 storage tank st F 3.m. on Fridaygs March

30th to erevent a more serious situation from develaorings it was

his  azuthority to deo oy but he did not inform those monitoring
radization to exerect 2 sudder incresser causing  UNNECESS3rY SlsTm.
IT a resctor oserator in Massachusetts decides to initiste such a
release he should discuss it with the rerresentative of the
Ierartment of FPublic Heslth arnd to give as much warning as rossible
to avoid confusiony allthoudgh he is not required to do so.

_ We recommernd that srocedure relative to chain of command
during an  zccident he clarified armd that it be made krnown to all
who might he involved. I our meeting of November 19th we were not
convinced thalt avervone zdreed to who has authoritye for what, In
our view this is inexcuseshle amd we call it to the attentionm of
the Cabinel Task Force, '

It arrears that a3t Three Mile Island the orerstors were
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reluctent Lo csll in hels. Imn our meeting of November 192th it
became clear that most orerators would he so reluctant-——indeed it
is @ matural humen characteristic which can be found in other
situations. it was resrresented to us thst after s +tramsient the
orerators must first brind the reactor to 2 stsble condition before
rerorting the situations that the solution td the orerator errors
at Thres 1ile JIsland is better orerator training and that after
such trainings orerstor Jduddgement will be 8s dood as. that of a
SUFEPVIGOr, We are reluctant to zccesrt Lthis.

That I oreratorses inm a8 bime of sbtress should =211 make the same
incorrect disdnosis Tor 2 174 hours does not surerize us since thew
were working together in the szme situation. It is wmossibles
althoush  fTar from certainey that another serson . comindg in fresh to
the situstion and rossibly with & different training could Ffind
their error. : ' '

“We find it strange that am orerator can turn off an  emersency
sustem (the HFCI)Y) without immediatelw cs3lling his surervisors or
mavwhe his surervisor beindg called aUtomaticallsg This tyre aof
Fractice needs reexamination arvd we recommend a8 erocedure whereby
surervisors would be dmnmedizlelue called without Judsement on  the
rart of the orerator under certain circumstances,
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2« Emersency Flans

The rarnel met with the Civil Defernse Director amd his stsffs
together wiT‘ rnPr65@ﬁtatiyes of ERoston Edison Comeanuy  the
Deparitment of Public Heazlth end the Derartment of Fublic Safetuwy at
the Civil Dofenée headeusrters  in Framinghams Mass. on 14th of
Jule and with rerresentatives of the  rower comsaniess the Ciwvil
Nefense Dirédctery the local communitieses NRC and the state adgencies
(Derartment of Fublic Healths Derartment of Environmental Quality
Enginearing snd Civil Fefense) on Fridagy October 12

On brief examination it arrears thaet Massachilseltts haes a dood
general  emerdency wlanm which has hbeen well tested. There have been
four recent incidents din the Commonweslth 1involving evacuation.

These are:d

1. BRBlizzerd in the Boston area February 6 and 7 1278

2+ Hurricane Eelle in Care Cod znd the Islardsy Aus. ? and
10+~ 1974

3+ Chlorine tank car overbturned in . Western Massachuseltss
March 951546 -

A+ Frorane tank accident alt Tewksburys Feh 951972
During Hurricane Beller 175000 reorle were evacuated within 4 hours
from the dinitial decision. Fromet evacuation after hurricane

warnings hass saved mans lives in the U.S. 1in the sast.

Although the situsztions are similary there are imrortant

differences., In the case of hurricanes there is esdvanced warnindg
of the storm and the decigion to svaruste will mot rmormallivy cateh
reorle  unausre., 0Ff courser: this need nolt haerren in 2 nuclear
incident. It is reasonshle to exrect 3t least 2 hours notice af &
maJdor radiabion releasser and limited wirndsreeds can srovide more

time, At Flumouth the loecal zuthorities feel thew can a2lert
evargone wibthinm 10 miles within ome heurs with & street by street
home by homee nobification., The vast madorite of reorle would be
rnotified within a shorter time.

This sugdgests that evscuation can be comrlete before hidh
radiztion doses occeurs rerovided thalt the imitizl warnings based
either o radiolosgical measuresents or reactor oereration from the
reactor staff are reromel snd rrovided that reorle are adecuatelw
informad in sdvance aboul what action to tshe,

There is a3 sroblaem with evacuation in nuclear incidents which
we feel has nob bheen adecustely addresseds; rsucholodgicsl concern
Tor nuclear evenls is Tar dreater than tLhat for other evenlts of
similar calculated risk. We have only to comerare the casual media
coverasde of bthe Canadian evecuation of 250,000 Trom a3 redion of 2




w

FAGE 228G

seilled chlorine tanle car o the coveraste of the Three Mile Island
incident to krnow that there will be wmore Ltrawms in the nuclear
irncident,  This maw hinder evacuation.

The ranzl  asked for dels 1sz orerorlts on each (of  these
incidents with 2 discussion of the successes and Tailures of lthe
#138M% . We were disarsointed thet we onlw dgot press summaries of
some of thems althoudgh cne was more thorouzhly reviewed.

The Cebinet Taelk Force could ask .thet the Civil Defense
authorities carre  out sostmortems on sach evsmoustion incident and
on the practice drills and we recommend thst tihe rowsr comsanies e

asked to  include these rost mortein rerorts im rersonmel traininsg,

Althoush thes csn thern be sccused of merelw bedmnms resdy to  fisght
the last wary thalt is better than mobt being resxdy to figsht a3 war at
all.

In denersl we found the written ememgency wlams to be
incomelete snd lacking in detail, Our confidemce that thew will bhe
adeeuats stems more from oral discussian tham from  the writuver
sUbhmissions, Since rersonnel maw chandge and ican only be exrected
to read the written words and ot the minds of #fhelir sredecessoray
written #lans are imsortant.

We have bheen informed that evacustion rllans are now being
rewrittern to intesrate =211 asvectr of emerzsency #lanning in one
documenty listing clearly the sssisned resronsiibilities - Ke hore
that this rlan will answer these concerns. THe Cablﬁ@u Task Force
should szstisfwy itself that this document is comslete. !
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10. Review of the Communications in the Event of an Accident,

Ome of the mador sroblems in the Three Mile Island sccident
was informing  the rublic. - There were: Tasilures by the rower
comeanyy the Muclesr Regulstore Commission and of the seress  asnd
media generallu.

Fower comsang rress releesses were not sufficiently detailed.
Fress steatements were made which arepeared to be contradicted by NRC
officials on the srobt and in the Rethesds hezsdausriterss  and  there
was a3 lack of understandivg bw the srezsy radiosrs and TV.

In retrogsrect the, officizl reress relesses of +the Nuclear

Redulatory Commission were s=ood. They were briefs rrecisey and
accurate, But they were hard to obtasin. The sublic would have

been well served if the sress had srinted them verhatim. 0One of
the recommendationsry thene of this rsa2rel is  that the sress be
reauestaeds in  an emersencyy to erint official efress relesses
verbaztim (and mzke whatever additional comments thes choose to make
serarately).

Alsoy it is imrortant that the rower comsanuy have 3  erocedure
for siving sdecuate sross releases and not merelw leave this toc the |
Nuclesr (wgulascory Commission  <since  the FOoWar com®arny is:
resronsible for the rslantsy not the Nuclesr Regulatory Commission.

The Kemeny Commission recommended that im the evernt of 2n
accidenty the utility comFrany should continue to have
resronsibhility for areration and for dissemination of information
to +the rublic. In rrincisle we adreesy bui have some ualms about
the zbhility of the utility comeanwe to rrorerly inform  the sublic.
ftocordingly wer  reconmend that the resronsibilties of rublic
communications he handled by  rersons more technicaelly eualified
than the wususl sublisc relstions staffe This rerson or rersons
should te techrnically comretenty have access to all informaltiory
krnow +the specisl skills of esch member of the Nuclear Safety
Aidvicory Center set us hy the Electric Fower Resezch Inmstituter and
develor an ongoing raerrorht with the sress,

In the days subseaquent to the Three Mile Island accidernts the
issue that caused the most confusion and ranic was that of the gas
bubbile (or bubbles) in the resctor vessel.

at sbout 9 reme on Wednesdsus March 28y +the  resctor wss
resressurized and shortly Lhereafter the reactor coolasnt rumers were
restarted, The reactor pressure did not rise instsntaneously as
water was added showing the sresence of a das bubble, The das wWas
clowly tled Trom the relief valve st the tor of the rfressurizers
bt even when all aveilaeble dae hod been hledr measurements of the
chende of pressure wilth amount of licuid showed 3 residuzal bubble.

Ore Thursdasys March 29y the chairman of the Nuclear Redulatoru
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Commissiony Ir. Josesrh Hendriers ashed a series of reasonshle andg

erorer auestions. What is the das? Could it be hudrodgen® Could

it be an exrlosive mixture of hudroden a2nd oxdgdgeny disascsoriated
from water by radigscltive bombsrdment? We mow lLpow thaet it could
ot  have been huedrogen and oxggerny bhoet do nol khnow whether the ges
was hudroser or steam or in what srorortionse.

The MRC staffy under Ir. Roser Mattsony made c2alculstionsy
and sa2id that ithe bubble could he Cnmpoced of hudrogsen arnd oMuEorr.
This' led to cvonsiderastion of the roseibilits of an exrlosion in the

reactor vesaonls large enoudgh  to crauk “the contairmment vessel,

There was a FTlurrg of sctivity =2t MRO whish g0t their contractors
to calculate sb initio the srobability of sach of these.

Naet until Sundawy Arril 1r was - it ¢lesr to the NRC staff  +that
thew hed mede 2 mistalke in the czlculationt thet a mixture of
hudrogsern snd oxugdgern could nolt have been rresents that 1if it had
ignition was in ane case unlikelss znd that an #rlosion consuming
211 the #Hss would mot have crachked bLhe conta Jnm@nt. In subsecuent
condressional hearingss the NRC staff ard in earticular Dr. Rodger

Mattson arolodized for the error. Meanwhile on Fridaws March 30»
the Governor of Fernewlvania 2nd his staff were in confusiornrs not
bnowins whzat tao do or whether to order asn evacusation. Some

citizens were close to sanic,

In retrosrect dl 0y an examinstion of the calculations in  the
NRC rerort of Aldrich et el alrezdy referred tos which was alresde
available in 1978s sudgdgest that sven if 2. comrlete core meltowns
with conmtsimment violatione had occurred on Fridey March Z0thry 1o
immediate evzouation bhewond 2 miles would have. been called Tor.
The short lived radicactive elements had deczuedy and since Three
Mile Island I1 hed only orerated at full rower for three monthse
the lons lived cornes had nol buili ue.

What should-ue hore for in these circumstsnces? e want to
encourags  thoss we charde with s=rotectingd us to aslk reasonaghle and
rrorer auestions. The amswers will not 3lwakws be accurate. Eut
ther2 were wmen al Babeock zand Wilecoxe &t the Electric Fower
Research Instituts and Meblrosolitan Edison Co. who had thought
through the rsrobhlems be2fore snd  knew the risht answers. Some
others steadfastly maintained {(correctls) that there wass: Mo

Frobled. Moru aver some of the NRC contractorc brnew the answers. .

This Panel does ot krnow whethery how soony and in what wau
the rizht  answer was diven to NRC by Basbcock and Wilcox asnid the
Electric Fower Resesrch Institube. The answer maw have been too
brief and without the backus necessary to he believed or it ma

‘have. reasched an overly tired or sudgnaciouns NRC stalTrter. It seems

to wus»  heowevers that in these dsus of telerhornesy TV and Jdet
aircralflty that I devws is too long a time Tor this arnd  that Lhere
Wwas a communiicgtions - foul-ur  of mador rrorortions. The rrimary
resronsibility must lie with the utility comesnyrs the rresident of
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of the reactor and did

uate technical answers
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11, Tramsrartation of Radioactive Materisls

There are sevaral "levels®" of radios Cuth waste which must be
..)hjf'r' ol ’

1. High level waste-—mostly srent fusl Trom reactors which is
to a8 large extent a Fubture sroblem.

2. Low leval wasste—--—e.d. workers’ clothing with small
amourtts of radioactivitu, ’ '

3. Transuranic wastes where +the level is low but the
half—-lives are lonsd,.

Fadiozctive sources for medical and industrisl 1@ are also

shirred i the Commonweazlth and have characte “lHthS similar to 2
arnd 3 a2bhoave. The rules for transeartaltion of these <sources ares

and erobebly  should continue to  bes the same as those for
transeartation of waste.

The histh level wsstes zre the ones which resresent 3 rotentiszl
maJor hszard. Thess wastes contain the fissiorn sroducts snd the .
trancsuranic elements fram fTission.

High level shirments that can he foreseen in and  throush the
Commonuweszlth of Massachusatts are of comslete srent Tuel rods.
Thesse will contain a8ll the waste inside the zircallow tubes under

normal circumstances.  The srent fuel will rnot move from the
reactor site for many monthes——or pven wears--after removal from the
reactors and much of the short lived radiosctivity (rarticularlw
the sgaseous iodipme 131 arnd xenon) will have decaved, However the

regulztions  should anticirate that if Lthere is a reactor sccoident
where the fuel rads are cracked oren 3g a3t Three Mile Islands
earlier “tramscortation maw be desireable. In the evenrt of a
transrortation zccidents most of the materiz2l may he exrected to
staw  in rlacey with 2 possible excertion of cesium isotOP Se
Trangfér of radioactivity Lo the bioseharae might take rslace as
rern1+ of dissolving in waters or zirborne disrersion by measns of
an (externally caused) exrlosion and fire.

0

To gusrd zdainst such eventsy unlikely thoudgh they may bey the
high level wastess including . Tuel roday must be tramsrorted in
sracially desidned containers which are not likely to break in  the
event of collisionse droseingy immersion i water or fire. The
specific criteria asre seelled oot in rules of the U.S. Derartment
of Transsartation. '

The U.5, Derartment of Transreortstion rules also srecifu that
the shisnent shall travel by a3 route that avolids rorulation centoers
as much 2s rossitile.s This is an obviowus rale to avoid eroblems in

the event of an accidernt. The rroblems could he of two tures? a
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real srilladge-—an event comsidered to be very unlikelus or an
accident where the truck is  destrowseds but  the shisring cash
remains intacth. It is imrortznt to realize that evern in the latier
Casery there will be considerable disturbance - bhefore it is
ascertzined that no radiosctivity is srilled, Thus in either case
it is desirable to teke =3 route which minimizes the accident
rrobahilituy. More tham one desisinzted route is necessary to allow
for closed rosds and so forth. :

At the sresent times the Derartnent of Fublic Health is
informed of everwy shiement involvins nuclear fuel and medium or
hisgh level wastes (hut not includinmsg the numerous shirments of  low
level medicael wastes.) In the event of am zccident it is then
eresared to send the ssrrosriate rersonmel and monitorifid equirment
to check for srillasde of radiocactivitys. '

A rublic hearinsg of the U. S. Ilerartment of Transrortation has

beern - scheduled in earlw 1980 to discuss this matter further. It
seems likelw that the rreference. for direct roulinds will be
confirmad, Some shierments (fron the Universitys of Low=ll and MIT

reactors) u111 srobablye he made within a3 year thereafter.

A auestion shout direct routings arises hecause the
Massachuseltts Turnrike is srivatelys ouned. The Turnrike Authorits
ferls an obligation to bondholders nmot to allow ang cardo teo Lravel
along the Turnsike for which there 1is not adequate liabilitw
insurance., ' .

Ahout 5 years ador subseeuent to  the licensing hesrindgs. on
Mairme Yanlkes Atomic Fower Flanty the Mainme Turnrike adreed to 3llow
shisments of waste on 2 reaular hasis zlong the Maime Turneike from
t the reruest of the stater made
throush its Attorn@w General and with asn understandi;ng  that the
stats would srovide 311 necessary #olice escorl and reimburse the

W

turmrike authorituy Tor anw clean ue exrenses and anwg  lost  revenue
in case of an asccident. Thic was based on a business Juddgementi

not only is the freauencwe of road accidents omn the Turneike less
tham on cite roadss bthe clesn us costs i the countruside are less
thaerm in 2 city,. '

About five yvears ado alsor the Mew Hameshire Turnrike made 3
similar earrardements and Dr. Alzn Altshullerr then Secretary of
Transrortation in the Commonwaalth of Massachusetts made
rerresentations to the Massachusetis Turmeike Authoritue. We have
no record of the resulis bult in 19735 MIT had to shir srent fuel
from ils rezctor alond route 20 instesd of the rreferred router the
Massachusetlts Turneile. In 1973 the committee set ur by Governor
Sardenty sl resorbting Lo Governor Hulskis (the Rsthdens commitiee)
also recommended that the Turneike be used when it is  the most
direct route. '



FaGE 2

Mr. Driscoll of the Messachussets Turnrike Authority raised
the euestion of liabilitu to bondholders both in writing and ovalls
at our DNecamber 14th meeting snd commented that his insurance costs

ﬂu1d incresse were radiosctive shirments to be rermitted.. Ue have
ymerathy with the rroklems of  the CTuarnreilke Authoritey but  are
conc@rned thaet 1t hzs no rositive ':uJ iestions aboul how these
concerns might be resolved. The Marsz‘n-r’oLr Turnrilke Authority
has some oblidgation to the residents of the Commonuea 1th in return
for the undertaking of the lesislature not to rermit & comretins

azat wesl Treewasw,

While the Frice-Anderson Act srecifies that there shall be
$5%460 million in dimsurasnce to cover accidents to lifes. limb and loss
of srorertu, Whether lost ravenues  would he recovered will be
determined im  the courts as various claims resulting from the
accident 2t Three Mile Island zre litigated, A auestion has been
relsed £ the Massachussetls Turnsike Authority arnd  the
Massarhusetts lesartment of Transrortstions whebther $%30 million is
enoush  to cover costs of 38 severe transrortztoion accident.. The
aceident with th2 most severe conseuences would rrobebly be one
resultins  from sabotsdesr with _én'ex.lo sive fragmentation of the
load., It seems rrobsible thaet this would ke less severe than  the
most eavrious reactor accident since only 8 few rercent of the total
Tuel inventorw would be carried at a2ny one timer and Lthenm wusuclly
only many  Years aftcr removal from the resctor. Ilssues such as
thiss should be rzized in  the forthecoming hesring of the U.S.
Derartment of Transrortstion. '

Mast of the above discussion is srecifically relevant to th
trensrortstion of high level wastes. In our’ view the sam
criteriony asvoliding rorulsitied centers when rossibles could we!
arerly  to a2ll radicosctive materiels including radioactive sourc
for use in medicine osnd industra, ' '

It 15 ‘imerortamt that at the forthcoming hearing of the
U.S.erartment of Transrortations that the sdgencies of
Masszchuzsels should sresl with 3 united voice if rossibhle and if
not  that ezch has s thorousih understzanding of the cuhcerns of 211
other stale adencies involved. At our Uecemher 14 meeting: Dr.
Farker for the Ulersrtment of Fublic HealthsMs Murras for the
Ilerartment of Transrortsticons and Mr Driscoll Tor the Massachussets
Turneike Authority agreed to try to develor a common arrroach.

We recommend that.a listing of these recommnended routes bhe
kert d1in the arsrosriate state offices to avoid the cofusiorn mow
created by the circulation of inscocuraste srivate lists.
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12, Waste Disrosal in the Commonweazlth

A lardgs amount of radicactive wasslte is dgenerzted in the
Commonuwealtihs althougn the focus is erimarile on the wzste
dgenersteod hae the esower rlantss. -there is & significent amount
generated by hoeritels and research lasborstories.

 The classificetion of waste bw radiosctivituy--highy mediums
and low~— corressonds  arerroximatelye to a clessification by half
life. The medianm and low level wastes are usually fission procducts
of hal?d? lives less Lthern 20 usarssy whereass the high level wasztes
contzin also some transuranic elements with half-lives of thoussnds
of uears.

At the momerts the hisgh level waste is retsinedy in fuel rods
on the - site of ezch rower rescitor (the fuel of the reseasrch,
reactors 3t MIT &nd lLowell University asre tre;mssrorted out of
state), Althousgh some of the low leovel waste is kest on resctor
site for a whilery most is transrorted to a federsl rerositorus. and
a8ll the medical and research waste ic so Lransrorted.

Originally industre slanned to remove the fuel to & central

rerracessins elant to extract resicdusl urenium  snd  usefuyl
slutoniuny and to lesve sesarated wastes for ultimste buriazl, The

desire to limit the free availahilitwe of slutoniums asnd financial

constraints have led the U.S, Goverrnment to foreso this srocedure
until asdeauate sateguards sgsinst theft of elutonium and
international gsuarearntees adzinst rroliferation of nuclesr wearons

is reprocessindg or Frovision for
rermanent disrosals the fuel rods will srobably not be removed from
the reszctor srent Tuel eits and this method of storaste will
continua to be rermitted Tor ss londg a5 the reactor site remsins
orerstional.,

Since thisz was not the scenarico =larmned for when the rlants
were built we recommend the Cehimet Task Force satisefy itself thst
adeauste sttention has been diven to the csfety imrlications of the
change in slans. :

The relationshirs between Massachussets and other states would
be much imeroved if Massachussets had its own storage site locsted
within the state or redion for low level wastes which are mostly of

figlf lives less than 100 uears., Accordingly we concour in &
reconmendation of Lthe Advisorw Council on Radiastion FProtections
that Lhe Commonwazllth exrlores Frobably in  concert with
neidgnbouring statesy the setting ue such 3 rerosit Tivis  couuld

Lhien 15 now heirg
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be done in condurnction with toxic waste dissoss
considered by bhe lecarbment of Envivonmental
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13+ - Suitability of Flwmouth as a Site for Filsirim IT

Ore obvious cuestion which is rzised as a result of the
accident a8t Three Mile Islend is whelher Flymouth is a suitable
site for a second reactor. The prosossl to build this elant  was
made seversl gears agor and although & construction sermit hss ot
gelt been issued bw the Nuclear Regulatory Commissions the licensing
hearinsg hzs already been the longest licensing hesarins in historu.

Manw dlssues are broudght out clearly by the *Frorosed findinss
of Tzcl sod conclusions of law® submitted bwe the Attorrnes Gereral’s
office of the Comnonwealtih of Massachussels en November Sth 1979,

These issuss ared

I. Fimancial cuzlifications of -FRostorn Edison Co. to
construct 38 sower =lant. : :

II. The adecuscs of the aqusality sssurance of the Rechtel
Corroraton and of -Boston Edison Co.

ITII. The need for rawer.
IV, zégﬁernative Qnergs SOUTCES . ' :
V. Alternative sites.
Vl. Risks-of theft or sabhotzee.

Issues on which no testimony has béen éubmitted:
VII. Emergencys slanning.

UITI, Cost henefit analuses.

IX. Sa2Telty issues éubsemuént to Three Mile Island. {The
rumbering  I-V1 is that of the Aatitorrmew Generaly and VYII-I1X is
OUITS, )

The ranel feels 3 duty to comment on those aseects which have
a bearing on safetwy. '

On issue Iy the Attornew General noted that the Foston Edison
Comrany does not have czs i hand to comelete Filsrim I7, 2nd
derends with some ostimism on cash bhecoming availabhle. The gatelw
concern s  Lhat 2 comeane which is short of rahy mignt he tenrlbed
to cut cormers arnd to rush to commence orerations hafore it is
FProFaT, '

We recommend that the Commonweallh efercise due vigilences
Frobablye throush the Dessrtment of Fublic Safetyy to ensure tb

cormers are out 1 Filgedim TI dis licensed. T
shioulcd  revisw  Lhe asusgdeostion  of the Deparets
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that thew inmntensify their insesection efforts inm this everntuzlity.

The issue Il on equelity assurance is much more serious, The
rast  rerformernce of  Rechtel Lo.ror“Llon arnd of PBRoston Edison
Comsany  which helween bthem constructed Fillsrim Is must he

considerad - in seeculastion aLuuL their rossible fulture rerformance
for Filsrim II.

There is mo doubht that both Bechtel.and Boston Edison Comeznu
made mistales,. '

(rne of bthese we noted in sectien 10 on Radistion st Filgrim I,

There have heen severzl violatiorns of redgulstionss for ome of which

the Muclear Regulstors Commission fined FBoston Edison Comearnw
$12-,000. '

We hore thet bolth Bechtel and Boston Edisor have lesrned from

their mistakes. If Filgrim II is licensed this should bhe waitchad
carefully by the Derartment ol Fublic Safelw. ) .

lesue I1I the need for rowers and issue IV altermative enerdy

sourcess  nave in our view little direct imract on the current
satety of nuclear rower and we chose rnot to discuss them. To
satisfaotorily discuss these auestions we would -have to comsider
the growth of electricilty consumstion poth inm the Boston Edison

refion  and in the u?Lla New Englsasnd sower sool (NEFOQOLD ., We would
nhave to consider the desireabilitwy of rerlscing imrorted oils the
Fossiblity of imrorting hudroelectric rower from Quebec angd whelther
znd how so00n renewzhle enersy sources such as solar rower and  wood
carnn be used. e would slso have Lo take into zccount the safelw

and health ef feclts of ezch of sliternatives.,

Issue V on zslternitave sites and issue VII onn emgrgsncys
Flarnnind a2re verw much the direct corncerns of this ranel., We have
in seclion 9 of this rerort discussed the emerdgencwy slenning for
Filgrim T Filgrim II is slanmed to have twice the-rower of
FPilsgrim I.

Whethar arnother site would be sraferable Tor Pilgrin II iz &
more comslex  eueshtion. There are mzny asrechts of site selection
gnd the rossibilte of a8 severe scceident is only one of  thems
slthousgh it is +the one we consider here, Would the choice of

another site be significantls better in the evenlt of an zceident?

It wss a2lready clear Trom 3 close study of serrendix WD of
Racsmussen’s  rosarhy 2t is underlimed bw the more recent work of
RBeves and of Aldrich referred to earliers that in the ovent of  Lthe
most severe  asecidenty there would he fewuer =
sites than others. The resctors at Indizn Foint N.Y. and  Zions
I1linois are close enouzxh to the rorulation centers of New York and
Chicadn resrectively that an asccident during 3 northerlae wind could
cause  manw  more than  the nunber of latent cancers csleouliated bw

STCLICT B0 N
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Rasmussern Tor. zn average of the S0 rezchor sites used in 1974, On
the other hzandy the nearest rorulation center to Msine Yarnlbee is
Bathry z2rnd even with 2 northesst wind the latent cancer rate would
he 10 times less Lhan averadge. ' : : :

The Plumouth site lies inbetween . these sxtremesy and  the
results  of HRasmussen serlae 2lmost directlys to it. The errincigal
concern is the larde sopulation that lies™ to the northwest. A

~dreat deal of astterntion haes been Tocused recentls on the euestion

of siting as & safely issue. We ursge Lha Cabirnet Task Foree to
follow the discusgin closely, '

Issue VIII has no direct safetw coneeuencer znd issue IX  is
discussed extensivelw throughoul the rest of this resort,

The aquestion of sabotadge zand theft of rnuclear materials which
is the substsnce of issue VIr remains very imrortant. The Rathdens
Committee of 2 few wears ado0 mads recommendstions on these
subdectsys  which we call to the attention of the Cabinet Taslk Force
and the Utility comranies. Frofessor Raivhdens testified on this
subdect at Lthe Filgrim II licensing hearing. We were Fleased to be
told thet the Desartment of PFublic Hezlth has studied these
cuestiaonsy arnd has  been bhrieteds in secrecysy by the MNuclezr
Regulatory Commission. We sudbsest that this also be reviewed bw
some meambers ot the Csbiret Task Force.,
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Arrendix I, The Three Mile Island Accident

To delermine which state acltions asre now arFerorriate it is
useTul to follow in some detsil the course of evenlts hetweern 4 a.m.

on Wedresdaw: March 28y 1979 and the Ffollowing Sundawy Arril 15
1979, There &sre severza2l  voluminous rerorts on. thisey eand we

condense Trom these 3 simelified sccount. This summary is intended
not to rerlace tlthese more -comerehensive andy  therefores more
accurate accountss but to rlace in clear lansusge the reroblems 3
they - arose  so  that the resder of this rerort canm see the
rercrective of the recommendations. ‘

Three Mile Island is 20 miles «outh - of Harrisburg in the

middle of the Susauehanmz River, Two nuclear wower plants are
located therey Three Mile Islasnd 1 and Three Mile Island 2. The

rnuclear steasmn Sernerating systems were 1in each case desisned by
Bahcock snd Wilcoxr Co. The reactors are sressurized water reactors
anad the relevanlt rparts are shown in a8 simrlified disgram in Tisure
1.

The rmuclear resctor core consists of sbout 30,000 fuel rods
2 0

sabowt 1/2 inch in diameter and 146 feet longy each rod is 8 tub f
zirconium allaow (zircellow) filled with mang ceramic rellets aof
uranium oxides 172 inch  in lendgih. Igrimsg oreration nuclear
fission tskes rlace within the fuel rodsy releasing enerdy within
then. The zircalloy tubes sre Tilled with kelium under epressure
and sesled to contain the radicsctivits, The whole is surrounded
by water. Neutrons fTrom the ruclear fTission escace Trom their
tubesy are slowed down by collision with the watery 2

nd the slow
neutrons reenter +the tubes where most start 3 new Tission in niew

uranidm rjclei,

The fuel rods heat ur 25 & result of the nuclesar reacltions
eraoducing & totel rower of 2772 medawstts madimom ang water flowind
around the rods 1is heated by them to &00 Fi the water is
rressurized to 2185 paounds rer suare inch (rsi) (150 ztmoszsrheres)
to srevert Doilindg, The water 1s rumred to & hes HCMarsers

called 2 once throush stezm denerator (OTS6) where amuch of the hea
in the water is removed, The wzter then rasses back to the hobttom
of the reacltor vessel. There are two such reactor coclind loorss
each with 2 pumrs, All of this is inside &3 coaoncrete contzinment
vessel desisned tao contain any radiosctivity thet would bhe released
if the barriers of the zircsllouy fuel rod and the resctor cooling
sustem were to hreak.

Steam is sroduced in the steam deneratorss where the water is
at 3 lower rressure of 9200 ssis and rassed to the turbirmes where it
is wsed to sgenercte electricitu. The steamn is condensed back to
water in the condensers and flows throudgh the condersate sumers and
the feedwslter rumes back to the stea2m generator. These two
*secondary” . loors sass  through 38 renetration in the containment
vessel to the turbine room.
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Usrious safetu sustems exist to imsure that the redioactivite

slways  sltlaws within the fuel rodsi this is done by ensuring that

the generated heat is slwawrs removed and the fuel does not crack or

melt. To S‘utdnwn-thm nuclesr resction (SCRAM the resctor) boron
shultdown rods can e raridlw inserted into the resctor cores this

cCan hBPPGﬁ either manuzlly or sutomstically.

Althnuqn the nuclear reaction can be (and was at Three Mile
Island) shut down in less than 3 seconds the radicsctive fission
eracducts continue to srovide some heeaslt (decsy heat). Immedistely
after shutdown this is almost €% of full rower or 200 megawalis at
Thrde Mile Island.

If the masin Teedwster Fumrs faily there are 3 auxiliasry rumes
to provide water to the stesm denerstors. Two are electricallw

controlleds, and ome is owverated by the steam turbhine., If the
reactor sresgsure delts too hizshr there are sressure relief valvess
one - Can b controlled from outsice the containment

(electromasneticalle orersated- relief valve EMOV) .and two oithers
which canrmolt be orerated from outside the contzimnment wvessel sare
set at a3 slidghtle higher sressure in case the first fsils to
orerate.

If the water in the reactor ev:yor:tcs so that conling slowe
downs a number of emersgency core cooling devices exist Lo sul water

‘back in the cores, This water is borsted Lo ensure that the nuclear

reacltion ceasses. .

On March 28y 1979y Jdust befaore 4100 3.mey Unit No. 2 3t Three
Mile Islandd wass orerating at 7% of full rowerrs under zutomeatic
control amnd had heern for three weeshks, Three of the crersting orew
of 4 +Lthe shifTt fToremsn and tuo crerztorsy Wwere engagsed in
trensTerring resin from 3 condensate raolisher tarnk to a
regdeneration tanksy and hroduced & black in the transfer line.

Frobahly as a rﬁsult of sction to clear the resin b]och“h

the slaznt sufferad z total loss of feedwaters which 2utoma 3‘7115
Lriggered a2 bturbkine triss (.. 2 switch off of the Lurb riiy at
04:00 arnd . 37 csecondss ALl emerdency Teedwster rumers starteds ss
they were surrosed to do and this starting wss noticed by the
orerztor,. The reactor continued to orerate at full rowerr and
since the hest was no lonser baing taken awaw ss raridly a3s normals
the reasctor orerating temsrerature and sressure rose. So farr the
resronse to the transient was 25 snticirsted.

The subseauent behasvior coan bhe seen most regdi ly by

—

examinstion of several fidgures and tables. Im Fizure 2 are the

coutrFuts of severzl stris chart  recorders  during  the  first 10

mirnites aflter the transient. In fidure 3 these and other recaordars
are shown over 3 reriod of 15 hourss and bhoth figures show times of
cruciael events,
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Arrroximately 8 seconds after the accidents the.
electramagrieticallw orerated sressure relief valve (EMOV) oreneds
st a8 sat goint of 2255 =51 to rm]ieve the ©ressure. The rezctltor

sustem ereseure continued to risey until the set roint of 2300 =si
was reached when the resctor trmywed according to desisn end  the
control rods were indecteds storring the nuclear resaction.

We rause and note some rsroblems that had develored, For
safetwyy 1t would have been desirezble (and rossible) to have the
reactor tris in the evenht of feeduster interrustions Were this the
cases in manw incidents the relief velve would not need tc urerste
(allthough in tnis Qartlcular incident it wouwld have).

After the reactor Lrnpwedy reactor sustem temrersture  fells
the #sressure fell ss steam was vented through the relief wvalve.
The relief valve wzs surrosz2d to close again as the rressure  fell
to 2100 gei {13 seconds asfier Lhe accident) twut it failed to do so.
This failure was unnoticed be the orerating crews because falling
temrerature also leads to -2 dror in . sressure (although a slower
dros) . :

The re octor eressure contimnued to Ta2ll and whenn it reached
1600 =s5i (after 2 minutes) emergfencwy sumes (hish sressure core
indectiar or HPCIY started to indect more water into the resctor.
It this had been 2llowed to continue the reactor would be

intzct—-—and srobably orerating——todav.
UnTartunately the orerators were watching another

indicator——the sressurizcer level. The rressurizer is 3 small tanmbks
normally half filled with reacltor watery and covered hy rressurized
nitrosgen Sa3s. This =Has @na“lps trie sustem Lo core with small
volume chandges without lardge sressure changes.  The orerators are
trained not to sllow the sressurizer to be comerletely filled with
water for this mormslly indicstes thet no das 1s rresent. Control .
of the reactor is difficult in that cas (This is referred to as
8 "snlid" #lant.) The sressurizer hedan to indicate a high level of
watery becsuse of a combinmation of release of sSas from it throush
the relief valve and formation UF steam wvoids elsewhere inm the
reactor suslemn. These shtosm oids TfTormed hecause the PPD”’U“E
tecame low enough fTor the wsaler LD hoil. The orerators mistakenly
thousht that +the reasctor sustem had too much water znd made the
terrible mistake of turning off the emerdgerncy rumrs which add wster
to the susteins these rumrs were turned on znd off throushout the
dayy z2ctions which showed & comslete lack of understanding of the
status of the rescltor. It arrears that this lack of urnderstandindg
has beern widessreoasd throushoat the noclear industry, Nzval reactor
orerztors also sre tausht to follow the sressurizer level.

&gt 8 minutes into tie sccidentyr arm orerator noticed that . the
staam denerators were dry of water on the secondary siders althoudghn

‘the auxiliary feedwater rumrs had been seen to start. The orerator

found that these sumers had been isolsted {from the sustem bw closed
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black valvess and the orerator orened these valves. It «till

arrears Lo be wunclear whu these vslies were closedy and how long

thew had been closed. Althoush it was initially thousht that this

Wwas a8 maJdor contributor Lo the accidents it comtributed rnolhing

directly excert added confusion. It misled the orerators into
false actions in the first minutes of. the accident.,

The reactor sustem temrerature snd sressure arreared to
stasbiliz betweernr 4:20 AM. and 5114 AMd this 1s because the
water was boiling and the steam was soing out of the relief valve.
The reactor suystem woas by Lhis time roesicly filling with stesm and
enrtuing of watery and the circulmtlnﬁ PUMFS Were rFPumring 2
steam/water mixture.

This steam/wster mixture was still adecuate to maintsin
adequste cooling of the fuel rodss but the coolant sumes are not

desidgned to sume stesm and hesan to bhe noisy (cavitation) . The
orerators turned off the Frumess one set at 5514 a.m. arnd the other
at 5:41 a2.m. exrecting  that nmatural circulstion would occure.

Natural circulation would indeed thave occurred if the reactor

stem had been Tilled wilh (subcooled) water. EBut simce it was
filled with =2 hoiling water/steam mixture bthe decision led to &
disaster, The wster settled Lo the bottom amd the steam rose to
the torr maling circulstion imeossibhle. 0Onls the bottom 2 feet of
the core wasg covered with water and the tor rart of the core was

-cooled only by steam.

Immedistely afiter the rumss were turned of fy the thermocousles
measuring temrerszture in the coolant loors shawed thalt the core was
uncovered but the oreratorse did not intersret them correctly. The
temrerature of +the hot ledg (tor) went of T scaler the temserature
rising to 2 roint thalt at that Fressure could onlw indicate that
the thermocourle was  in sure stezms and the cold les cooled down
showing that circulation had stowrsed,

The orerators had created . serious rroblemss 3lthoush thew
still did rnot know what the sroblems were or how thew had created
them. fFor zhout 1 hour—--5:140 to 6140 z2.m.—~the tor of the core was
uncovered and underconled. Subsecusnt detailed csleoulstions shdw

R . R -}
that the temrereture in the tos of the core rose to 2000 F. At
this temrersturse two shenomens occurreds the steam interscted

chemically with the zirconium fuel rod claddindgs widizind the
cladding and releasing hudrodgens '

Zr + Hap > 7Zr0 4+ H&

The fTuel rodss by then brittler crschked oren and relessed the
gaseous Tiszion esroducts (enany bLrustonr and iodine) to the
resctor coolant water whence some left via the relief valve to  the
conltainment vessel and some to the outside environment throudh
leaks i the srimary coolant syustem. Risinmg radiation levels were
observed as early. as 5120 a.mery 2 site emersency declared at 6135
Sele and’ 2 gerneral emergoncy at ZI124 3.m.
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Fortunateluyy at 6118 2.m. 3rn.orerator noticed that the tazil
rire  temrerature on the electromagneticzlly orarated reliefl valve
was 35 F Migher Lhan on the a2ddzcent safTety wvalvesy indicating
steam Tlow, Why this was not noticed garliers a3t 5120 3.m.r» when
the comruter printed out this informaztion om orerator reuestsys (the
temrerature difference was then 495 F) is niot clear. Howevers the

tblockh valve Wwas closed a2t &:18 Aoty isolsting the
electromasgnetically orerastod relief valve and ending the

urncantrolled loss of coolant. The reactor bedan to repressurize

and  comtinued sartisl use of the emersencs water indection swustem

recoverad the core bwe aboul 41459 p.m.

Atltemsets soon after to restart the circulstion Fumes failed
because the rsumes were fillad with steams. The reactor for the next
11 hours was cooled by the boilinmg of water to steam which left by
the electromasgneticaslly orerated sressure relief valve.

There wag still not comerlate understanding of the situation.
The emerdoncy coolant water was agzain turnea off a3t 7:30 A.M.. and
the resctor was #artially desressurized twice more in 3ttemsts  to
get 3 stable situstions until a3t 2128 rom. the temrerature in the
hot les of coolant loos A came on scale adain. The reacltor sumes
™) were Timnally oserated ssein 8t 7130 =ome  and the reactor core
temrerature and sressures stabhilized. . '

The incident was overy althoush theaet was rnot clear for manyg
more davs.

The Hudrogen Bubble

As the reactor was bheind rerressurized shout 5 to &6 Fem. Con
Wedresdady March 28y 19279¢ il was rmoticed thsat slthough water was
being raridly fed inteo the resctors the rressure rose only  siowlye.
This was evidence thot there was a3 dHas bubble i the resctor
coolzant sestem. - Moreover the bubble wasn’t steswm or it would have
condensed. :

The cuestions then arose!
1. Where was the bubble?

2. What was the comrosition of the bubhle? Hudroden (From
zirconium and water reactions)?

3., Or Wwas the hudrogen/oxudgen mixture from a

=
rhotodissociation of water sresent?

The locstion of the bubble wss cuickly deltermineds it could
only he dgas trasced in the hezd of the resctor vessely where it
could not he vernted hy remote control.

The comrositicn of the bubble was originally  assumed to  he
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condensible stesmy then husdrodens bubt on Friday mormingys March 29y
I'r. Joserh Hendrier Chairman of NRCs asked his staff  the third
puestions. . He got the (incorreclt) answer that it could he a

hudrogson/oxsgen nivture,  Thies if trues could be alarming because
hudrogsen  and oxuden can be ignited srocfuring anm exerlosion. No one

ss auite sure whether thst would 3) destrow a rumse or b)) oren  the
eactor coolant system bhoundaries or evern c) crack the containmment
vaesael . It was fezred that &) or b)) could lead-—-evern at this late

stage of. the accident-—to 2 comelete meltdown of the core, Mot

until Sundawy aflernoon:s Grrill 1 were detTinitive snswers availasble.
Bu Lthen it was understood that! ' : '

a8) The rhotodiscociation of water to hudroden and oxuden does

rnot tzke #lace wunder these condibtions. On the contrarwes thewv
recomhrine Lo form water (in ordinary oreration nuedrodgen is sdded as
a sascavendger fTor oxudgen to srevent corrosion). It wss not however
ohviows that it is s3lso true when Tission sroduct dgases are i the
waters as they were hy 8 S.me. on _Hednesdas mornings bt it

transyrires that it was the case.

) Subsequent calculations made -Tor NRC sudsgest that an
exrlosion would not have broken the coolant system bourndsry snuway.

The euestion with the incorrect zrnswer and the failure of
industrs  to g¢et the correct one raridly to the right slsacer czused
great confusion and even sanic from Fridayw to Sundavws March 30th to
Arril 1.

The releasse of the fissionm rFroduct dases tao the erimary

"reactor Ponlﬂnt swstems also zllowed the relesse of some Tission
sroduct gases to the contsinment vessel--via the oaren eressure
relief valve. Various small lesks in the risring allowed
radioactivity relesses to the other buildinsses whence someg were
releassed through a3 Ffilter +to a2 stachk and the stmnseshere. Short

lived radicoactive isctores had mostly decsued befaore releases or
before =assing over rorulstion centers, The dominant radioactive
element released was xenon 133 with & haslf life of 5.27 daws which
emits 3 bhetas ravw Wwilth mavinum enerde of 0.35 mavs averase 017 MEy Y
and 8 dammz raw of 80 kilovolt ermergy in the csse of slmost every

disirmtedration, This is not & very hidgh enersy comeared with some
other radicoasctive decaus. Most of this xermon was released within
the Flr:t feu davsy before much had dacaved, Xenon is a noble das
which for 2311 eracticzl eurroses is chemically inprt. The
radiation  Trom the xenen 133 is easily zhsorped,. This isotore was
the dominaznt comtbtribator to the redistion haszsard. Most of the

radiozctive dodine either rslsted out on metsl surfaces or was
trarred in fj]t@rs. In 3811 it was -estimated that of 2,000:000
curies of adiozctive  dodime (I 131) imn bthe main building and
40000 curiem i the suxilisrw buildindg ornls 13 curies were
relessed  to the envirornments but that 10,000,000 curies of nohle
gasy mosltlly xenon 133y were released in the weriod March 28-Asril
30y 19792y 2/73 of it i the Tirst 36 hours, '
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The Tollowing adencies coorersted im radiozsctive monitorins?

~ The Iferartment of Healthy Education and Welfare (Center for
Iicsease Control and the Feood and Drus Administration)

The Derartment of Enerdgs (Brookhaven National Lsborstorw)
The Environmentasl Frotectionm Asency
The Meatrorolitan Edisconr Comerany

The State of Fennsulvania (Bureau of Environmentzl Heslth)

Their preliminasry findings are given in a8 sreliminary rerarts

"(with asuthors from several of these a2denrncies who arrear to he in

adreement)y and a finmel rerort is in erersavation.

The ereliminary rerort states +that mo one sersonm in the
generagl rFublic received s dose (exrosure) of wmore tham 100
millirems, If the dose is added ur over 2ll rersons within a 50
mile adiusy the rreliminary resort showed 3n intedrated dose of
2500 41900 mam ¢ rems. Later correction is made for the Tacts
that?

i. Xermon 133 is a8 favorsble isotore and thaet resronse of
reorle to xermomn 133 is less than thermoluninescent
dosimelters suddest

2. Feorle were shielded by clothes snd buildinds
3. Many reorle moved awaw

This brought down the estimate of total rorulstion dose to shout
2000 manrens ov loss. ' :

The significsnce of these doses can be seen Dy COmMFPETIiSOmM.
Eighty millirems is an averade wearly backsround radistion dc
ses level., Assuming a srorortional relation belwean dose and
resronse  and  beased  on obiservations 5000 man rems leads Lo ane
cancer according to the BEIR (I) rerort.

Accordinglyy the Three Mile Island accident will add less than
172 +to the eurected rumber of cancers zmond the rorulation within
50 miles of the site of the rower rlant. This is an increase from
the rnormz2l rnumber of casncers exsrected in Lthe z2rea of arrroximstoly
e S=—From 350s000.,0 to 3305000.5. The meaning of the fraction 0.5
is statisticasls it is clesr that it it will riever he rossible to
deternine whelher the accident at Three Mile Isliand sroduced an
additional cancer,

It is virtuslly certain that the Three Mile Island accident
did rmot and will ot cause masny cancer casesy althoush we belisve
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it is irrelevant to this rzrnel’s worky sifnce the msin issue  is
whether the Commonwealth is srersred in the evenlt of an accident
Wwithh more serious resulis.
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How Clcose Was the Three Mile Island Accident to a8 Ilisaster or
Serious Accident?

The concern over Three Mile Island is for us not the accident
iteelf but the rerseective on accidents that it rrovides. Does it
mear thalt serious sccidents are more rrobable than rFreviously
surFOsedgT o : '

A class IX accident is defined in the Federsl Register (10 CFR
1000 ms  one  in which the radistion exceeds 100 mr/hr at the site
poundary which dose was not achieved at Three Mile Island.  However
the Nuclear Regulatorw Commission has steted that ss far as core
demzsge is concernedrs the accident was large enough to be considered
8 class IX accident.

The "waiver of defenses" clause in the srovisions of the
FPrice-Anderson Act talkes effect 2t shout this level.

In answWwering the euestiony are serious zctions more Frobables
we will first discuss intermediste auestions. How close did the
reactor come to a8 meltdown of the Tuel? How claose did the reactor
come to a2 breach of the contzimnment vessel and liberstion of
radioasctivituy?

The answers Lo these questions will  he dicscusssed inm
vaolumicous rerarts  and hotly debsted over the next seversl wears.

However some fealures seem defimite.

1. The reactor csme closer to & meltdowmn tThan any Frrevious
commercial reactor acoident in a8 light water reactor.

2. It is ot ezsy to say how closes for two rezsons. On the
one  hand  humsn failure was sresent in 3 way that hsd rmot
beern rreviousls taken  into  account--the oreratorses by
reasoning  incorrectlsr intensified the accident by &

series of incorrect azctions. The ststisticsl aquestion
. COMmes . -1 & imasine indesanoan accidents
becomes? 1f we  imadgi 1000 fa t. 3 t

Froceading 3s hasrened 3t Three Mile Islaned wue to SH10
Belas in niow many of bhon would the orerstors heve robticed
the leaking relief valve-—-and 1T thes hads would Lhew
therefore taslken correct action? These cuestions are hard
to answer. Secondlyy there 1is disadgreement over what
wold  have  hasrened  to the reacltor core if thew had not
acled correctly. It seems thast the cooling of the tos of
the reactor from 5t30 aeme——uwhen it first hecame
uncovered-—Lto 7:100 z.m. whern 1t was  covered afH3iny uas
greazter than had beern fezred. This hass led some to clasim
that & smsll loss of coolant accident could rnever lead . to
a melltdown sincs convecoltive steem cooling may be adeauate.

Ze The rrobatility of violating contairnment mag still  he
small atter 3 meltdown occours, In reactor safety studies
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8 rrobsbility of 1/10 has heern estimated.

All the radioactivite will mot be relessed even 1if  the

caontainment is violsted.,  Farticularly critical are the
chemical elements iodiney Ltellurium 2rd cesiunmt if

relessed thew intersct chemiczlley in  the bodwy wheress
venon does not, Filters and rlate out mechamisms kert the
iodine relezse low at Three Mile Islasndy but in 3 serious
accident these Tilters might be overlosdedy thew were in
faet not as effective as thew should have been a2t Three

Mile Jsland becsuse thee hzd become sstursaled in srevious
RE=Y=IN -
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Accertability of Accidents and Their Ceonsequences

The sanel made rno attemst to decide whether one rarticular
aecident ie eublicle  aceertsble or unaccertable. The  Kemeny
Commission made & Foint that the esresenlt level of safety——which
includes the accident at Three Mile Islandys must be imeroved,

"To srevent rnuclesr accidents as serious as Three Mile
Island fundamental chansies will be necesssary 1in  the
organizations rroceduraes and sractices-—and zhove @ll in  the
sttituces of the Nuclear Redgulstory Commission sndy to the
extent thst the inmstitutions &are turicsl of the nuclear
industry. " g

It also riote (F. 32 raragrarh 14) that imrlicit smon=g the
calculastions in the Resmussen Resrort is an estimate of frecuency of
accidents similar in size to Three Mile Island. This freacuerncy 1is
one -in seversl thundred resctor orersting wears. We have now had
nearly 300 resctor orersting wears: and one accident of this
masnitude, Althousth the sccident at Three Mile Island was mot
eredicted by Rssmuszsen 1t wss  not in itself contrars to the
Frobability estimates therein. Sirce Rasmussen and collessussy and
many of those who have reasd and understood the rerorts bhelieve the
resultss if correctr were accestsbler it seems to us thet this
sssumetionn of the Kemenw rerort rerresents a2 significant derarture
from those rast beliefs arnd  needs wamimation. This 1is
rarticularly true whern we realize that the main rublic criticisms
of nuclear reactor safety and Rasmussen’s rerort in rarticulars
have been based on a dishelief in the numbers—--rot declared
statements that evernr if the low sccident rrobabilite estimstes are
correcty reactors are gtill uniaccertshle. Discussion by individusl
critics and the rublic seem molt to have considered zadecuactels
whether the results im Rasmussenr’s rerort would be sccertsble if
true. However +the nuclear industre and the Nuclesr Regulstory
Commission sroceeded s if it were,

Kemeny doesn’t address this discrerancy.
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Arrendix I+ Review of Avasilable Rerorts
Members of the ranel reviewed s number of rerorts, The most
relevant are discuzsed below.

8) The sdverse effects of exrosure to low levels of radization
and to levels of radistion likelw ss the result of amn accident.

There haeve beern many rerorts on this torice 0OFf theseyr we note
in rarticulsr the rerorts of the Commilitee on Hiological Effects of
Ionizing Radiztiorn of the Nationsl Acadamy of Sciencess

particularluy  the first of these - in 1972 (BEIR I) and the most

recent (1979) ijuhich only 2 draft is availshle (BEIR III).

We note that the wmembers of the. BEIR_'III committee are
rresently disssreelind on whether the  incidence of cancer in a3
roruylstion is rrorortionsl to exrosurey or whether this is  an
overestimate of the number a2t low doses and thereTore an

overnstimate of the risk. Howaver we slso note that. there zs+re 3
few scientists (2.4, Karl Morsan of 0Ozl Ridge National Laboratory)

who bhelieve the limear hurothesis underststes the risk by 3  factor
of about . : ’ .

Urtil this is settled we believe it is rezsonable to assume
that radiztion eqrOSUITre Ccauses cancers im a8 rorulaticon in
o)

rrorartion te the exrosure.

Accesting this end the estimates givern in the BEIR I  rerorts
the ewxrected number of cancere exrected in the evernt of an accident

is Vo \
s U

SI00

where the summztion is over the whole rorulation exMrosed (N reorle)
gnd O is the exrosure of the individuzsl in rems. :

L=

v

+
?

) The Hasmussen Resorld had flawsr some of which we list
1. It is not very readshle
2+ The executive summary does not summarize the rerort

3. The discussion of commornn mode failures where several
safety cusltems fail simultsheowuslye from the same cauze is
not . zlwzus correct. The bhest known examsle is the
incorrect caleulstion of +Lthe srobanilite of caore wmelt
arising from an anticirsted tramsient vithout scram (ATWS)
for g beoiling water reactor.

4., The uncertainties in the rumbers are larder than Rasmussen
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This study was overle sraiced hu NEC znd industre  and  overlw
dammed  bw eoritics. Subisecuentlivys the NRC eurressed reservaztions
about 4t It was misuseds including in Congressionzl testimonw by
ite suthorsy bhut imsofar as we know neither it nor the methodoloSu
used in 1t has been used to imrrove \a1ctw.

We asirea for the most sart with the comclusions (which include
some  of  the shove) of & committee set ur bw NRC a2t the recuest of
Rerresentative Udzll and chalreag tbwe Dr. M. Lewis: We adree +that
the basic methodolosy of evernti irese anclusis is yseful. We sdgre
with I'r,  Lewie 2lso in his testimony scubsequent to  Three hll
Islznd +that this methodology can and should be used in licensing
reactorsy and training and licensing of orerators.

I rarticulsar the Lewis review rerort saidi?

1. The F[Rasmussen rerortl] was a0  essential ster bewond
earlier a2ttemsts to estimste the risks of nuclesr rower.

2, The resort a2tiszined a fTar reaching obdectivecation of
safety assessmentls introduced a workeble asccident
classifications and eresented a3 methodologe for the
auantitative determination of risks.

3. The event lree/failure tree rrocedurer todether with an
sdecuate deta bases has rroved to bhe the hest availzble
tool for the auantification of the occurrence of low
rrobebility sccidemts. '

4, The imrortance of late fatalities amd srorertw damage wWas
recodgnized tbecides that of earle fatslities althoush this
ie not arrarent from the summare rerort and was niot
reflected in mang of the statements surrorting to have
been based on the rerorty including those by the authorss
about the risks of nuclear rower.

The occurrences of an accident at Three Mile Island does not
*invalidate" the gerneral conclusions of the Rasmussen rerort or any
of these rerortis. Rasmussen’s deneral roint that an accident
fz2lling Just short of & meltdown is likelws once everw few hundred
reactor vesrsy but thaet other defenses will in unp vast madorituy of
cases rrevent anwhninsg more sevriocussy is not : a1 \,n’\u;h ot

necesssrily correch. Indeesd the acciads i zudgests the
desq: rCuL,1iw of using the methodolozw Tor St ana breining
rurroses. The ssecific conclusiens of this rerort arrlied onlu  to
twn crercific reactors--the Surry glent in Virginiz (for which
Vestinghouse Electric Corr. rrovided the nuclear steam sueely

-

guatom) znag  Feach Bottom in Fernnsulvania i3 Generzl Electric
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rlant). Resmussern did not anzlvze 3 Babeoocok and Wilcox reactors
and if hne had one soy 1t is rossible that he would have reaslized
that the a2ccident seaquence thal toolk rlace 2t Three Mile Island was

more srobable then asccesltable.

A more recent rezctor safely studye.inm Germanvs chaired bw  Ors
Birkhofer .of HMurmich i1is now avasilsble and ths ranel had a8 cory of
the summary. While overcoming someé of the defects il presentation

“of the Resmussen rerorty it cemes to similar conclusions.

c) The rerorts of NEC on the details of Three Mile Island
accident and the radistion measuraments therest are Lhoroudhrs seem
very: Tetusl and show no bias that we could discern.

d) The test known dgeneral rerorts . on comearative risks of
rnuclesr and other rower sources include the Ford-Mitre studusd: &
recort of & subcommittee on CORAES (Committee o Nuclezsr  and
Alternztive FEnersy Sources of the Nationzal Acsdemw of Sciences)s
the risks associated with nuclear rowers and 3 rerort from Canads
by  Imhasber. The last of theser by Inmhzhery 1s so Tull of errors
that it is wuseless for rolicy Furroses.,

Thesa rerorts rut 28 larde uncertainty o the comrarison of
nuclear eower Wwilth the most obviouslw comrarable altermative-—-coal
(cozl heczuse its rrice is comrarailer it is best burnt in larde
rower slantsy and there 1is slents of it). But thewg 311 adgree that
unless the uncertainties 811 cormseire to favor cozly snd g0 agsinst
nuclezsrsy rnuclear gouwer is srobably safer. It is iwmrortant to rniote
that this arsument desentds uron & helief thst the  questiorn of
disrFosal nf nuclezr wastes can be safelw desalt with. The
reszonsibilitys for the reseolution of this question lies with  the
federazl governmeont rather thaen an individuzsl state.

Staff Rerort on the Generic Assessment of Feedwster Transients in
BwR’S angd FUR sy NUREG-0580Qy Maw 1979,

Investigatiﬁn inte the Marcen 28y 1979y Three Mile Islangd aAccidrnets
OftTice of Inspection ard Enforcements Nuclesr Resulstory
Commicosiorme NUREG-0400: Austitst 1772,

THI-2 lLessons Learrned Taslk Forcer Status Rerort and Short Term
Recommendationss NUREG-0578s Julw 1979,

Analusis of Three Mile Island Unit 2 Accidents Nuclear Safety
Analusis Centers MEAC—1v¥ Julw 1279y F.0. Eox 10414y Falo Altor
CaliTormia 94303,

Indexed Ribliogrerng of TMI-2y NSAD Bibr Audgust 1979,

Forulation Dose and Healith Imeact of the Accident &t Three Mile
Island Nuclear Stations NUREG-0LDBy Maw 1979,
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.The Effect On Forulations of Exrosure to LOQ. LeQels of ITonizing

Radiatiorns Resort of +the Advisory Committee on Lhe Biological
Effects of Innizing R:dldttnn (E FTF Ide NAS/NRCy Nov. 1972,

The Effects on POPulatiOﬁﬁ of Euxrosure to Low Levels of Ionizins

Radiation (REIR III) Draft Rerorty NrRC/MAS Maws 1979.

E.J. &terngslsss——extensive list of references in BEIR rerort.

Mznousey Knezle and Stewsrty Radistion Exrosures of Hanford Woriers

Nuingd Fram Cancer and Other Csusesy Health Phusicsy 3385 7. 36
(12777, B '

Mortaslitw From Leukemiz and Cencer in Shisvard MNuclear Workeersy T.
Nadarian amd T.. Coltons Lamcet 1:8072y 1018 (192783, '

Feaclor Safety Studwsy An  Assessment of Accident Risks in U.S.
Commercizal Nuclear Fower Flantss *The Rasmussen Resort®y WASH 1400+
NUREG 75/014 Qctober 1972, o ' .

Riak Asceszsement Review Grous Rerort to the U.S. Nuclear Regulatory
Commissions H.W. Lewisy et 3l.s NUREG/CR-04Q0. :

Powulsiiop Iose znd Hesl H ITmract of the Accident - at  Three HMile
Island Nuc lu;r Stationy NUREG 0338y Maw 19279,

The German Risk Studuy—-—-Summarwy Gesellschaft fur Resktosicherheit
{(GRS) mbHr Glockendasse 2y 5000 Kolr 1y Germangy Austust 13e 1772,

Jarn Beweas Some. Long Term Conzeeuernces of HQPothetical Mador
Releszses of Radioactivitw to the Atmosshere from Three Mile Islands
Frinceltons N.Jes DrafTts Sert. 7y 1979,

n.C. Aldrichs . McGraths N.C. Rasmussenrs Ex amln:tior of Gff=ite

Radivliogicsl Emersency FProtective Measures fo Nuclear Reactor

Accidents Tor Questioninsg Core Melts NURES /CR—1131 or SAND

78~0454 : ' '

J.G., Kemernws B. Babbitts F.E. Hazgdertyy C. Lewiss F.A. Harks

c. Marrets L. McEBrides H.C, tHePhersozns R.W.e Fetersons T.H.
sTords T.B. Tavlors a0, Trunky Rerort of the Fresidents

Commission of the Accident at Three Mile Island. November 1979

emograrhic Statistics rertaining to Nuclear FPower Reactor Sitess
NUREG 0343 October 1979,

Massachusetts Commission - on Nuclear Safelbu (Rathdens rawort)
Lessvbment of Fubhlic Heslths Commonwaalth o 5
Sertenher 1975

Title listsy Fublicly svailahle documents Three Mile Island Unit 2
Lockelt 50-2Z20 Cumulative to Mag 21 1979 NUREG 0Z48
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NIAT (Nuclear Incident fdvisory Team) Hendbhool :(draft) Derartment
of Fubhlic Healthy Commonwesglih of Msssschusetts June 1979

New Endgland Interstate Radiation Flzans New Ensland Radioioﬂical
Health Committess March 1977 : : '

Commonwezlth of Massachusetts Comrrehensive Emergericy Flaney Civil

Lefense Adency asnd O0ffice of Emergency Freraredness Januarg 1979

Qroc “rnund'nn“]eér Tacilities should be better sresared for
NC1leS ., Resort to Lthe Comstroller Gernereal OF uhe
UnleH %t Les Conjre554 EMI -78-110 Msrch 2091977

Flanning basis for the Develosment of State and Local Government
Radiolosgical Emergency Resrcnse Flans., in Susrort of Light Uater
Nuclesr Fower Flants NRCy EFRFA NUREG -0326 (EFA S520/1-78-018)

Frotection of the Thuroid Glard in the Event of Releases of
Radioiodines Natianal Council on Rzdigtion Frotection and
Messurements NCRM resort 55

111 Methods for Estimeting stmosshoric transsrort
gacseous effluents im routine relesses from light |
rs NRC Reyv 1 Julw 1977 -

Resfulatory suide 1.,
and disrersion of
water cooled res ctc

Risks of Enersw Froduct loﬂv H+ Irhazabery AECE 1119/Rev 2 Nov 1978
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Arrerndizx 11X, Meelindgs

~The Tollowing rersons were rresent st meetings of the sanels
the meetindgs of Ocltober 12y MHovembzr 19 and lecember 14 were orer.

Formal rresentations were made by Mr. Lurion of Boston Edisen and
Faul of the Ciwvil IDefTense goney on June 25, Informal

discussions and resronse to the euestions of the ranel were the
format of the last I meetinsgs. Any rerson rresent was asbile to
rrecent his views and on December 14 2 written submission from the
South Shore Chanber of Commerce was nade,

Marmw written =nd oral resronses to our questions were surslied
by the utility comranies and state adenciles,

We are dgrateful to all of these rarticrsants Tor sharing with
us their views and thereby heleindg us to form our recomnmendations.

-The 1i5t of sttendees at Lthe meetings follows.
June 25;.1979, Civil Dlefense Facilitus Framinsham

Richzard Wilsons Harvard Universitu
Susan Wiltshire .
C.hivlde  Thorrmtons Executive Office of Environmental Affai;s
Al Comrroniy Messsschusettis llerartment of Fublic Hezslth
Juhn K, Dlsens Depf. of Fuhlic Ssfety
Georsie Surtelis Massachusetts Derartment of Fublic Health
Edward Howsrds Foston Edison Comranu
James Lsaony Boston Edisaﬁ:CoﬁPanu

Willi=zm J. Belly Mass. Dest. of Fubhlic Heslth (Rsdizstion Control
Frodgram) : . -

John Clemerts Mass. Dest. of Fublic Health (Div. of Hazardous
Materiasls)

Berrnard Holsne Mass. CiQil Iefense Adency
Geordgse M. Tullyy Azst. Sec.y Executive OTfice of Fublic SaTetu
Lillian Morgensterny.ﬁass. Office for Enersy Resourses
Faul Cshilly Mass. Civil Defense Adgencwy
October 12y 19279y Saltonstsll Ruildindgs Boston

Framl. Congels puaclear Resulatory Commission
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Ed Wodnzsy Mass. _Civil-nefense Afency
RBérnard V. Holany Mass._ Civil DefPﬁqﬁ Agency
Robert‘H. Cunminshsmey Direétory Ma bS;..CiVil Befenée éﬂqncu .
_Rober£ Foulaus Mass. Civil Deferse Ad rnLQ
Johrn LnuerihSQ ﬁass. Civil Iefense éﬁéncu.
Gerald Howesr Flumouth Civil Defense
Tom Sowdony Boston Edison Comeang )
Harrison Balfoury EBoston Edison Comranu -
Fred J; Modoleskors Boston Ediéon Comeany .
Chriétine E. PRowmane BRostom Edison Coﬁpéns
Robin R. .Sﬁult; Boston_Edison Comranyg
Edward Raraiars h)m.. Irnstitute of Technolosy
“James F. Wrighty Dest. of Fublic afetgy iv. of Inssrection
Joel Erowns Consultant to EBoston Edison Comranyg
R Merlinoy Consultsnt to Boston Edison Comrany
Franb ﬁlChl 3idy Mzss. Dert. of Labor and Industries
Lewis Draffers Hert. of Environmental Quality Enﬁineeriné
Al Comrroniy Mass. Dert. of Fublic Health
Williasm J. Eell, Hégs. Itert, of Fublic Ke=zlth
Fatrick Coddginry Mass. Iﬁstitute ot Tacochnology
James A. Maclonszslds Yankee Atomic
Baviﬁ E. ﬁéCurdyy Yarnkee Atomic
Thomas C. Elcsaszersy tate Liasison Officery U.S. Nuclear
Redulstory Commission '
Ronmie Lirshiutzy Union of Concerned Scientists
U; arlisle Smithy lert. of Puhlic-Safetsr Fere. on Governor’s

Counc11 on Radiclosgical Frotection
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Johr M. Cleménté Mass. Iler~t. of Eﬁvironmental Quality
Engineoring

Georﬁe.Swiblér Mass. Dert, of Fublic Health
Ceds Maletskoéy Advisofleouﬁcil on Rzdiation Protectiqn
L. Morsensterns Masse Office of Enerés Resources
Je G Fit:watrickf Directory Mass, Office of Enerdy Resources
Judy Shores Mass. Leagﬁe of Womern Voters
MarslGorhamr Senator Sharon Follard
Andrew C. Kadsky Yanlee Atomic
Effond Hs Fiercey Rowe Civil Iefense lDert.
Josesh Mowes Monroes MA 01350
Richard Wilsany Harvafd University
Suzan Wiltshire '
Georde Rathdensr Mass. Institute of Techriologws
November 19y 197%9s McLormack OFffice Buiidinges Boston
Lilli;n.ﬁorgenstefny Mass. 'Office-of Ernergy Resources
Jotr Olsens lert. of Fublic Séféts )
Gecfﬂe Swinler Mess. ﬂept* of Public Heslth
Ceds Malelskoss AdvisorQ Counci1 on Radiatioﬁ Frotection
Je S Fitzpatriéky.ﬁirector? Mass, Office of Enerdy Resources
Ge Parkerr Hepﬁ; of Fublic Health
F.S.W. Wrishts Attorrew Gereral’s Office
Several rerreszentatives from Foston Edison
Several resrresentatives from Yankee Atomic
Helen Woodmany State House News Service

Geonrse Rathdernsy Mass. Institute of Techrolodsu

Susan Willtshire
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Richsard Wilsone Harvard Uriversity.

elus maeng aothers.

Decemhar 14, 1919, Stafé Housey Boéton
Gerald Farkers Mass. Test. of'PubiiélHeélth
C.J. Maletskoss Advisory Council on Radiaiion Prdtectibn
George Swuibhlesy Masw. Dept; of Fuhlic Healﬁh
Bob Cunminsghamny Civil Defense | |
Jerry ﬁcﬂermanr RBocton Globhe

Ardrew C. Kadaly Yarbkee Atomic

Lincolrn Clarks Jr.s Mass. Institute of Techrnolosw
Latoratory) -

Edmurnd C.. Tarnuz:hry,Yénkee Atomic

lLavrw Carrmans Masu. 0Office of Energy Resources
Frank Archibslds Uort, of Labor and Industries
Helen Woodmany Staiv House MNew: Service

James W. Gosnelly lLioston Edisaon

WeRs CGriffiny HMM Nucocistess Consultant to Eostoﬁ Edison
James F. Hright, Dievt, of Public Safetwu

William H. Tlormer. JP.;IDéPto of Fublic Ssfety
Johrn K. Olsens Ieny-l,  pf Public Séfetg

Harrison R. EBalfourey Boston Edison Co.

John Murehasr Boston Pdisorn Co.

Fat Granzhans 34 Cro-tdon Rdes Hinghams MA

Joy Ausenstern—5tuccts 983 Nantasket Ave.y Hulls MA

Jor Bzerleins New liiiland Council

(Reactor

Elizabeth Murrayy Mocutive Office of Tramsrortation Canstructicon

Lillianm Mordenstern. Mass, Office of Enersy KResoupoes



Richard Wilsans
Susare Wiltshire

Georste Rathdenss

Harvard University.

Mass, Institute of Techrnolodw
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Arrendix IV. Glossasry of Terms

Auxiliary tuilding. A structure housing 5 variety of ecuirmant and
large tanks necessary for the orseration of the rezactor. These
include make—ur rumssyey the make—-ur and waste gas decaw  tanlkess and
the reactor coolanlt hold-us tanks. ' '

Rabeocl. and Wilcox (EWY. The comrany thc desidgned and suerrlied
the TMI-2 reactor and nuclear steam surrly sustem,

Baclksrournd radiation. Radiztiorn arising from nabtural radiecactive
materials sluwss rresent  inm the environmentyr including solsr and
cosmic rvarialtion and radiosctive elements in the urrer  atmosehieres
the #roaundy DuUllding materizls and the humsn body.

Beta earticles. High-energy electronss a fTorm of ionizing
radiation that normzally 1is storred bug the skine or 3 very thin
sheel of metsl.
Foston Edison Comrandg,. A local wutility resronsible for the
orerztion of Fildrim and other nuclesar sower reactors in the New
England resgior.

Tle Cesium
mma ol &00

Caegium or Cesium. A chemical element produced in Ti 1
of izotore 137 has 8 half life of 10 gears and has s 4
bev,

N 0O

Chairm resction. A self-sustaining resctioms . occurs i nuclear
fission when the numbar of neutrons released gcuals or exceeds the
rnumber of neutrons absorbed slus the meulrons which escare from the
reactor.

Cladding, In & nuclear reactarrs the metzl shell of the fuel rod in
which dranium oxide pellets are stachked.

Collective doece, The sum of the individuzsl doses rece

_ ived by  each
memer of 2 certzin drous or rordlstion. It is calculasted by
multisluing the averasds dose rer rerson bw the numbhs; of SR TEONS

within a cwmrwfic eI rarhilc 2723, Cormseauantlys i
dose 1s edFrressed in SFerson—rems. For examrlers 2 thou 2
eacn eﬁposed to one rem would have & collective dose of 1
FETSON~TEeMS '

Condensate honster sumes. Three rumrs located betueen the
condensate rolisher and the main feedwater rumes.

Condernsate rolisher. A device that removes dissolved minerzls from
thé water of Lthe Teedwster sustem.

-Condensate sumes, Three sumers in the feedwater sustem thaet  sumns
walter from the condensers to the condensate rolishers.
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Condensers. leviceas that cool steam to water after the steam has
raseed through the turhine.

Cormtainmenrt twildinsg, The structure housing the. nuclear reactors
intended to contein radiozctive solidss gasesy and water thelt might

. be released Tram the reactor vessel in 20 acc1dent,

cot

Control rod. A rod contsining materisl that absorbs neutronss

used to control or halt ruclear fission in 8 reactor.

Covre. The central sart of 8 nuclear resctor that contains the Tuel
and rroduces thne hieast.

Criticales Term used to deseribe & nuclear . reactor that
syuastazining & chsasin reaclior.

Curie., A unmit of the intensity of radioactivity in & material., A

curie is eaual to 37 bhillion disintesrstions each second.

Ilecaw heat. Hesat rroduced bw the decaw of’ radioactive rarticless
irn a nuclear resctor this heat» resulting from materizals left from
the fission srocessy must bhe removed aflter resctor shutdown to
rrevent the core from overhesling. See radicactive decawgs

Emergency core cocoling suestem (ECCS) . A baclkus system designed to
gupply cooling water Lo the reactor core in 3 loss—of-coolant
accident. : _ .

Emerdgency feedwsalter rsumrs. Raclkur rpumes intended to - sursly
feedwater to the steam denerstors should the Tesdwater sustem fail
to surrly water, Also c2lled auxilisry Teeduster sUMES.

Feedwater rumes Two larde rumrs careble of surrly THI-2s two
steam senerators with ur to 1525300 gellons of water 3 minute.
Feeduwster sustem. Lato sirrly tao the stesm denerators i &
rressurized  water reactor thet is converted to steam to drive

turininess =art of the secondary loor.

Fission. The selitting asrart of 2 heavy stomic rmuclusy into two or
more rFarts . when &8 negtron strikes the nucleus, The srlitting
releases 2 large amount of ernerdy,

Fission sroducts, Radiocoective nruuclei arnd elements formed bw the
fission of hesvy elements,

Fuel damasdge, The fzilure of fuel rods  and the relsase of  the
radicactive fission sroducts brasped inside Lthem. Fuml damage can
the reasctor’s uraniom, '

Fuel melt, The melting of some of the urarnium oxide fuel inside a
reascltor,
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Fuel rod. A tube containing fuel for z nuclesar-reactor. v

Gammz Ta%5. High—enersdy h1thrnm 2tic radiotions 3 Torm of
ionizing  radiationy of higher onnrgu 4han w—-ravsy that rerebrstes
very deer into hode tissues,.

Genoral smergencws. [eclared by the utilits wher an inrcident a3t a
nuclear rower rlant eroses a rolentizlle serious threst of radiation
releases that could &ffect the sermeral sublic, ’ '

Gernarsal Fubhlic Utilities Corroration  {(GFUY. A utility holdind
comeandsy  rarent corroration of the three comesnies that own THMI.

Genetic defects. Health defects inherited by a8 child from .the
mother and/ar fTather. ' '

Half—l”n. -The time reuired for half of &3 dbiven radioactive
substance Lo decsyg, s :
Health shuysics. The eractice of erotecting humarns snd  their
environment. fram the rossibhle hazards of radistion.

Hisin wressure indection (HFI). & sume sustemr cesable of sunsing
ur to ashout 1000 Zalloms 38 minute inmto the reactor coolant systems
rart of the emerspnow core cocling sustem. : '

Iodine—-131. A radioactive form of iodines with 3 half-1life of 8.1
dzusye that canm be  agbsorbed by the human thyreid if inhaled or
ingdaeted and caudse non—-cancerous or cancarous growtbhis.

Ionmizing radiation. Radiation casshle of dissglscing electrons Trom
=T O

i
atomss the rrocess seroduces elesctricazllye charded atoms or ions.
Farms include #pmme ravsy M-rauwsy and heta rarticles.

Isolation, Condition internded to contain radiczctive materizls
relezsed in & ruclear zccident imside the ronugwnment buildirns.

Isotore,  Two nucleil of the sawme chemical element bhut different
mMaswae

Krurton-83. A radiosctive noble dgass with a3 half-life  of 10.7
gezarsy  thet is not absorbed by body tleUOS and is soon eliminsted
by the body if imhaled or ingested,

Let—-down su
54

stem. A means of removing water from the reactor
coolanmt ¢

atlem.
Lozs ol coolant sceident (LOCAY. An scecident involving 3  broken
rigey stuck-gren valver or obher lezl in the reactor cooclanmt sustem

“that rc:u]tc in a3 loss of the water cooling the reacltor core.

Malke-ur sustem. A storade tank in the 2uxilisry building which



“ashesorhed by boouw  tissuess althousgh t
c T 1

rrovides water for the make-us pume,

Meltdown., The melting of fuel in a2 nuclear rDHPtor after the loss

of coalant water. IfT & sigmificent rortion of the fuel should
melts the molten fuel could m2lt throusgh the reactor vessel and
release lavse cuantities .of adioactive materials @ into the

contzinment building.

Hetr-Poli

an Edison Comsznw (Met Ed). Orera ior and rart owner of
the Three Mi :

1a Islznd ﬂHClUui rower slarmt.
Millirem. 1 one—thousandbth of 3 remi see rem.

Natural coaolinge. The circulation of water without rFumsring by
hezting water in the core and coeling it in the steam generatar.

Neutronm. AN anhﬂr ed rarticle fournd in the muclsus of every astom
heavier than ordinary hudrosends negtrons sustain the fission chsin
reaction in nucleasr reaclors.

hemiczlly and are not
« maw enter the bloeod i
1de heliumy nieorny krustone

Noble dsses. Inert dssses thet do not resz

[ g
N

inhaled into the lundgs. nese gases inc

Henonry ana rador.

Nuclear Regulatory Commission (NMRCY. U.S. agency resronsihle for
the licensing and regulation of commerical: testy asnd research

nuclear reartors.

Nucleus, The central core of an atonm.

2

Ferson—-rems. See collective dose,.

"Poisons". Materizls thst strongly zbhsorbh n=sutronss used to
control or stor the fission reaction in 3 nuclear resctor.

Filot-orerated relief wvalve (FORV), A wvalve on the T™I-2
Fressurivery  desidgrned to  oren when shteam pressure reaches 25255

rounds Fer sauare inch.

Fotassium iodide. @& chemical that rezdily enters the thuroid glandg
when indested,. It taken in a3 sufficient eusntity Frior to exrosure
to radioscltive iodiney it canm errevent the +thuyroid from asbsorbing
anw of the rotentizlly harmful radioscltive iodine-131.

Fressure vesssl, See resctor vessel,

Fressurizoer, & tanle that maintsins the prorer reactor coolant
Fressure in 8 sressurized waler resctor.

FPressurizerd water resctor. A nuclear reactor sustem 1in which
reactor coolant water is kest under high sressure to keer it from
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boiling into steam.
Frimary sustem. See reactor coolant sJ_Lem.

Radioactive decsy., The srontsreous srocess bw  which an unstable
radicactive nucleus releazses energs or Far rticles to become stable.

Radiozctivity. The srontzneous decaw of an unstable atom, During
the decaw rrocessy jonicing radistion is ususlle diven off.

"Radiolusic. The brezking ararl of & mo]ﬁ“ule hy radistionrs such as

the <r ]Jttznq of water into hudroden and: onusen.

Reactor (rweclear). A device in which & fission chain reaction coan
be initiatedy msintsirneds and controlled., '

Reactor coolamt sume. One of four lardge rumss used to circulste
the water coolinsg the core of the TMI-2 reactor,

Reactor coelant sustem. wut er that caonls the reactor core and
carries cway heat. Algo called the rrimary loos.

Resctor vessel, The steel tank contziming the reactor corey also
called the rressure vessal., ’ '

Reri« (RO
Freaue xLl
radiation:

[

ntden equivalent man) A stendard unit of radistion dose.
radiat*on aose is measured in millirems for low-—-level
1000 millirems equal one rem.

es 1L

Resrirator. @A bhreathing mask that filters the 3air to rrotect
agsinzlt the imhslation of radicactive materisls.,

Szfetu-related,. The NRD emrlows several broad definitions feor Lthis
concest, By ones saTetu—-related items zre "structuresey sustems and
omronents that erevent or mitidate the consequences of rostulated
accidents that could cause undus risk to the heaslih and safetw of
the sublic.® Howaversy the NRO h=s no srecific list of
53T w"re_.t@d items. The 1icen59ﬂ d”qleﬂtE5 what in its =lant is
conzsidaered aafety-ralated, If thz NRC dizasreess Lhe auestion is
nesotiated, SetTetu-related items receive closer euelity control

and assurancey maintenancer and MRC insrection.

<

Saturation temserature, . The temrerature at which water 3t 2 given
@l

FTOSSLITE Wwill boils th@ saturation =~oinlt of water a3l sesa—~lev is
iR
&mdlal T oe

Scran. The rasid shubdown of 3 rmurlear reachtors tw  dropsing
control rods into the core to naslt j 1O

Secondary suyslems. See feedwster sustem.

Site emergency, Ueclared by the utilits when an dincident 3t 3
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raclear FoWeT rlant threaterns the uncontrolled release of

radiocactivity into the immediate aresa of the slant.

Solid swustem, & condition in which Llthe entire reactor. coclant
stems including the rressurizersy is filled with water.

Steam dgenerztor. A heat e"‘hanger in which resctor  coolant water
flowing throusth tubes heals the feedwster to sroduce steam.

Steam Lanhle. A chart used to determine the temreralture 3t which
. .
1.

water will boil 2t & diven Fressure,

Tellurium. A chemicsl elﬂmont rroduced in  fission. Solid wunder
ordinars coenaitions, :

Thermcluminescent dosimeter (TLIND., A device +to measure nuclear
radia tlon.

T™I. Three Mile Islandé site of two nuclear sower reactors
oraerated by Metrorolitsn Edison Comrans.

Tranzsient. & ebrnormal ‘condition ar event in 8 nuclear eower
sustem, ' '

Trir, N sudden shuldown of 5 riece of machinerg.

Turbine buildins. A  structure housing the steam turbiner

‘gepnerzstorys apd much of the feedwater sustem,

Ursnium oxide U0 ). A chemical comesound contzining uranium  and

oxydgen thst is wused as & Tuel in nuclesr reactors,

e das decse tanlk, e of two suxiliary building tenbs in which
radiosctive deses removed from the reactor cooclant are stored,

Xernorn—-133., A radiozcotive noble dasy with
that i3 not absorbed by bhodwe tiscues and is
bodws if imheled or ingested,. ' '

3 hz2lf-1life of 5.3 dauss
soon eliminsted by the

Yarnkee &tomic Grous, A comeane  formed by seversl SN
utilities to build thn ﬁULlPE iner lamt a2t Rower Mass.

Zircalox-4, A zirconium 3lloy from which fuel rod cladding is
mada, .



-

FAGE 63

Arrendix V. List of Letters

72/10/79 and 2/2/79--J.T+ ILriscoells Mazs. Turnrike Authoritws Use
of Turnsike with enclosures. ' ' ' '

7/19/79-~LE+ PBaghisny University of Lowslly Shirment from the
University of Lowell Resctor. '

'

Z2/23/79-~L. Clarky Mass. Institute of Technologwey Shiement from

the MIT resctor.

8/13/79-~G.£,» Farkery Derartment of Fublic Healths Funding for DFH
warl witn enclasures. 2 )

B/ESTP—-ReHe. Curminsthams Civil Defense Asercus Emerdency rlans

12/14/79~-E.F. Fraziers South Shore Chazmber of Commerces Need for
Filgrim II.

8/31/7?~—M;Ef Mewery Attornews Genersti’s Officesy Filgrinm I1
hearins, '

9/5//9~— M Luedorny LBoston Edisony Reseronse Lo cguestions

SChny (A Manasdement of unusuaal

10/3/779--J. M. Ludons Rostern  Edi
: (C) communication flow Fathse.

events (B) radigtion axso

8/30/72--M.M. Hzllery NRCs resrornse to «uestiorns with enclosure
NUREG--CS78., : ' :

/10,79~ E Usndenburshs Yankee Atomic Electrics resronsz 1o

gusstions with erclosure

10/11779--C0 s Heletslkoss Advisory Council on Radiation
Frotecliens rerort on emerdency wlans with enclosure,

10/12/779~-J. ™M lLudorn» Boston Edisons Ouster Creel incidert.
11/13/779--1.C. Froci.gsy Boston Edisone resrornse to cuestions.

12/714/79———G.E. "arkérp DHerariment of Fublic Hesltih {handed to
Richard wllgon)y list of TLIs.

12/172779--J, Iriscolly Mass, Turmrile Aulhoritwy use of turneile.
Several letters from Mr. Harold Raftome: 2 Aldon Roadr Andovers MA

Coﬂcerniﬁ% wﬁrP P e lirdiaon of Comcermed Scisntists zmd muclear
FOWSD G

Mre Tave Miner (undated)s 8 letter concerned with sshotege of
nuclear reacltors.



