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Ex2
V

SC Tna rd J. $nyder
University::f R.sbur;h 318'j 3, gg
aW. . **t W net 4 %se s* ea 8 ve a w ;4 4 56sv a a ! * *a

The auther strongiv re e mne nd s that the NRC staf f re-exambe the decont,mt.
,

up6 . *
nation procedures of the Tf:- 2 7, actor core.

Very trulv ycur ,
Mr. Bernard J Snvier, Prcgrai Sire t tor
Three Mile Island Fregram Office
t' .5. %c lear R* 5ul ator? Nm8:18slon
bashicgton, ?.C. 2V5 M * ' ' ' " "

Renvare*i Professor ami
^.e a r W . %vder t F'" I' '' I "' * l I" 810' ' T

*I Ena..k vcu f or seeding sm a tory of WDE O4 3 entitled Oraf t Progrematic
Environ wr.tal IM act St ateme nt related te desent a=1 nation and disrosal of radie-
active wastes resulting from tre March 28, 1979, accident at Three Mile Island
% clear Station. Unit 2 I have read the rep or t with stre at interest and concerr.
Since I have spent 15 years doing research en t>1e che nical reseticos cf Zircenium
and Zircal3v !! mad It with otygen, nitragen, n ed re ge n ar. ' steam. P ese studien
have thesn w that great care must be used in handling aircenia and its allavs.
The f olleving are mv ceve9:s and recevw nJa t icos.

The authers of WRIC-N) oneuld be alerted to the poss15111tv that rconium
hydrides OrHj,, a*.4 2rh g .t mav asist in the damated T"I-2 reactor cere. Acccrd-
fra to settien ' l.1 entitled $tatus and Specific Considerstions it is stated that
"a large fraction of the fuel teds have ruotured, and there has been exidattea cf
21rcalov in t"e cere t a% ut 50*. of the tota! (cre inventerv ef 21rcalov, i.e. fuel
cladding, centrel red guide tubes, and inst rswrit t ubes. has oxidized).' o nen-
tion la made here or afvshere in WPEG-Oe53 that hvdrides of ai rconium trav be
forw d.

Zircale tse f orm 'tedrides espec ialis ede r the te"pe rstures of N 'f wb1ch
occurred in the acc1/ent ard at t54 h!<b pressures o' hdresen which exist in the
earlv stages of the a cc 11e a t. . Although extde files say prytect Zircalev frem the
evdresen reaction auder no rul tex ter i: rerat ing condit ier.s. one wat net assure
that hvdride for'natten dcas not occur under cenditions of the accident at IM - 2
Mere crache, edges, and ether defects offer easy accese sites fer bydresen ir.ro the
metal. With the f eru tion of hyd ride, spellics of the hy drtJe and extde eccurs.
Rapid disintegratica of the feel rods resalts.

The presence of airconium h"dride in adJ1 tion to h15hiv cracked residual fir-
calov particles m49 charge the procedures and techniques required for the removal
of the dauged core materials and for the transportatien ar.d ultiaats digesal.
All debris frem the reactor must at all times be ke; c under water to prctect per-
aonnel and to ;revent fires. Zircentum hydride, ZrN;,,, reacts explestvelv w> ei
esposed to excien or air. Large quantities of heat are released ta fctm one mole
of Zro; and 0.' moles cf H;0, Breshing s# casks of debris-centaining s t r eon t era
hydr *de could result in dangerous fires, explostorts and scat te rine o f rad ioas t ive
material.

;g- , - c= e , .
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Meden.csbweg. Pe t70$$

a

U.S.3uclear 3eplatory Consmission .
N eshington,'D.C. 20m

Sept. 3. 19aai

.

To Whom It May Concerni

These' consente focus on the re' cent Draft Programmatic' Environmental Deir y.r. Snyder~

. Spect Statement en WI-2 and specifically. on sections of that report .
Erelated to the psychological stress issue. I wo Od li h to inow t~.e answers to the follow ngAile the tsaae of psychological stress is a critical one which the
, h70 staf f wishes had never been raisee., it is unfair to attempt to disrnisa - questions. D estiens from this letter are rel.ted

it as irrational. ; Cn* expects a more , evenhanded fiscussion frcre the NRJ. tc (20 0663) Enviro /.rentsl Irpset 4tatere:.t.
v

' I am disappointed at the tenor of the coments en psycholorical stress because
they seem to-tenly that residents in the 3tI area with starivings about the
competence and/or truthfalness of utility and regulatory officials are 1.Why the chnage in the tove'ent of viste tstorial?

unreasonable. Let me call your attention to only two typical sectiones Page 3-30 Fl pre 3 2-2. It was y understanding
i

p. 3-23: In addition to being a rather poorly written discussion of thst va ste :,teri-1(M gh or low) woulo be sent by
Interstite el to Interr, tate 60 W. ' Locking at yourj ' psychological stress O.1.7), this section seems to sugest

= strong case could be made that the replatory of*1cials.
tar it wo Cd 1ppetr t'et you will transport wtstethat persons concerned about what might happes are silly.
"attri'!$ on'the west s'dt- of the Sus peh nna hiver
on ''S M and 'M 18) * orth. of the Interstste Bridgewho refused to even consider the nuclear opponents' "what ifa' .

+

were the arrogant, myopic and silly ones in view of the t%t cro2 :es t"e S:tpehani.e. This route vould
actual accident. Jho, even amor.g the soet staunch d enders . net keep with in t.e Edide lines of DCT and LRO.
of nuclear power, would now vant to defend locating .I so
near a large population center? Although the writers of this 2, l y Vas tZe sout*.erL routton U.S Interstate 81
section suggest that fear of nuclear technology is unwarranted to hD. ar4 tr.en Interstate 70 W. not included?
and even a sign of mental unbalance, their own cavalier attitude '
in the face of such a potentially dangerous tecnnology see3s to 3.ht is t>e nnter of truck loads (aprod of Figh level;
me the more unhealthy psycholo.; teal problem. The use of the r."ater16 s to be t3 'en froi t~e cle;n 1P of t. 1811nd?
ad,*,ective " phobic * to refer to residents' fears (p. 3-26), for rcch lo ds of los 12,va} (ap-cy ) to leave

' example suggests an attitude of superiority on the part of ([[byhof
the writers which is hardly justified in view of the actual

*

events at INI in March, 1979 ( hy Mve yo : not included an spotte of your Aerial I
. p.10-28+Chis section seems to suggest that the writers know the long- RMio:ogic:1 5;rvey dated Aur. 1976(A.L. Fritzsche)? i

range impact of the " accident water" on human persons Quot as t seens a good ser',sl survey s-ot ng background after

h.'earsof75nyp20ple.(seep:arch 1979 conp, red to 1976 wotid help to clear the |ether sections ausseet the writers know the long-range tspect
of the krypton and other radioactive gases).: Is there any Ce b Append's 0 (!?;3E,G-0637)
. scienti fta evidence showing that small residues of tritium in [

,

the drinking water are completely harmleast If no. do mention ,D,d 70 i
them becauss area residents are interested in searching then Sirmerelyl'

j out. If not, then where does the staff find support for its .
. assertion tnat only. " negligible health ef fects" will follow ru n 4 Ohirles
accidental spilla?

Another ouestion on same section 'Jhy use "phobsc*' in -
I * 8 a. How chld I obtain a copy of the 1979, ar.d 1960

. .

the last weplete paragrapa of p.10-24 unless it is meant to
surrest tha. the residents in the ~NI area are unbalanced if % ave. Mele2r hen tory Con 1Gica inn;sl Mercrt? Ia copy o' t' e 197c and have found it very interestQr.

!
they do not trcet those in charge of DC-7 cleanup? Does the |

,

staff realize that this paints at least 60 percent of the
| residents living within five miles of the nucient facilities

"phoote"? Does such 'trogance serve. the interests of either
!

. the alRO or the public?
Were are numerous additional problems with the report which undermine!. .the readers' confidence. Footnote 46 on 9 34", for example, has no place in

i
,

!
an allegedly scientific report. I's very diasppointed at the obvious lack of

; objectivity and empathy for local citizens. ,f f ;i a av I

i
' zivsed J. alsh . tro s. Allen str.et- state colt co re. 16Fei
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with respect to the secorA key f actor (k2) there is sinimal mvement of
NUREG-0683 ccncerning death and disability fcr wcrkers understate the

ratioactive mater ials in the entomteent opston, but extensive mvement
actual raska by a factor of 100-1000. When such unrealistic estimates

of these materials (and possible dissemination intc the envisonment) in
ese used in a DFtJ. this terresents a reckless endangersent of the

DPES*. f"cr this reason alone NUFIG-066 3 should le rejected as an iricomle-
public health. There is re qwstion uut the OPES * involves extremely

tent docwne by the basic tranciples of metatechnoloqy.
serious hazar3s to the wea kers that are being delit-arately covered up ty

With resp (t to tae first key factor (k-1), the extent of
the Mackey Muse arithmetic of these *radiclogical assessments''

involvement of human 141ngs in the proces.inq of radaoactive materials,
The cemeination of the first two factors, extensive use of

the entorricer.t option has minimal involvement. The processes for dealknq
humans (k-1) in close f roma.u ty to r adioactive materials ik-2) create a

with concrete (including the use of coolinq pipes and cther refinements)
difficult sit uation for DI ES*. Sata operations would rep are new technoingical

-

represent a well-known te, Snology that can M largely carried out by
develorcer t a t hat are beyond t he { resent st ate of the art. The difft-

-

machinery under remote contral. In contrast, tJEs* makes extensive use
culties in attempting te develop new technological tools on-site and on-

of hwr.an worker s in an environmer.t contaminated by tssth lew-level and
the-job pas.e f ormidable m.inagement proble.mn which compM the d1* fi-

high-level radicactave wastes. Tr.e estimates of health effects in
culties. Ir. my draf t 1.1s for hest Valley, ' have dascussed these manage.

NUREC-0683 underestimate the acta,el hazards by factors of 100 or 1000.
ment prot:lems at sc;ne length w hedule t1. While a clean-up of TMI-2 in

The Mickey Mouse arithretic used in federal agencies for what
sampler than a clean-up a, %st Valley, the record of management at mI-

are called " radiological assessments * 1.nvolves too many scientific
2 awl past failures with simi.le tasks is not encouraging. Very serious

errors to detail here. I have given detatied examples at a hearing Of
'

the tepartment of Energy on kest Valley (Schedule P1 which explains why
of untested t echnologies develeM on-stte and on a crash tasis are

exposures are censistently underestimated by factors between 10 and 100.
2gnored in NUFIG-OC.Al and elsewhere in IKT-NFC {1anning. In contrant,

In addition, the health ef fe :ta for given exIosures are consistently
e ntMeen t minirires werker involvement and the manipulation of the

underestimated by a f actor of 10 or more. Pocunentation of the new
radioactive wastes. It uses familiar concrete technologies that avoid

factual evidence on persons actually ex1csed to low-level radiaticn
sont (t hough no t aM) of the prcLlems that would require new technology.

(which shnws 10-fold higher health zisks) was given in my invited presen-
There could be alled technical problems in cooling systems that would

tation to the American Statistical Association in Houston, Texas, on
rep tre some extension of existing technology. However , entomteent

August 13, 1%0 (schedule C) . The net effect is that the estamates in
clerations are erders of magnitude sirnpler and less f ussy t han t he

clean-up prongad in LPES*

A-5
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From this gaalitative analysis (which could be sqilemented 3.re than 20 years of exterience and rare than D sg.=cific instances

with gantitative metatechnological analysis), it to . ws that the where both kinds of assessnent s were made (Schedule C). In each case,

entoetment option is much more technologically feasible than the plan in the " radiological assessmer.t" predicted that there wuld be no hatat-d

siURIG-068 3. Again, tne r:11e-cf-thvac> cn ecsts (and the adverse situation f rom the exres re t o nsclear or eedical rad ation. In each case a

of Dit'5* on all three key f actor s) yeans that OFES* will cost at least & genut r.e "[,qic healt h asse svw tt" f oun s es i $cnce o f ser1%s na:Ard to

times store than ento mteent. If, with inflation, entomteent costs $0.5 t he pr sr.s e sygd. NFC "ra h logical assest.ments" are fake "sc l er.ce"

billion, then CFES* will cost at least $4.0 billion. These costs will and 4> notz.ing tu protect the p 211e health and safety f ram radiatien

have to be paid by ratepayers and taxpayers of Penr.sylvania and other hazards. I have f t.rther diseassed the 31 stir etion totween "radicdegical"

states and perhaps by shareholders of the utility. As noted at the and "p21ic healtr." assess.wnts in a letter wr itten su corduaction witn

start, _t.,_he. e x t ra mney will bq no, actual tenef i t s. Both alternative
_ the Fayyton purgir.9 15che hle E).

technologies will do the disysal 3c.b equally well. Moving her.s ir.to Any ade pate *pullic health assessrent" of the damp to t he

the containment of TM1-2 and moving radioactive wastes out of it is pitlic be. tit u and sa f et y f rer aq :emtat wn of tt.c rzerceal in : m ;-

costly and this money buys r.othing but grief for both wrkers and the Cee 3 would sh t hat t he "rauclogical a ssessrer ts" h.v. a ecvered u the

public. grave dangets that el<1 nc .Nr . Since there as a cheaper, easier . and

The only explanattor: offered here for the NRC insistence on safer t.af to disWe.e of the radi.sactive wastes at W -2--essent1411y

DFES* is that bureaucrats follow their own special " logic" where it is imnet,111 ming thert. ir. at. ide41 " tor.t" t.s contairm nt tbt can r.ever matan

easier to endanger the health and safety of thousands of humas, teings te used for cther p r; eses)--only idiots would 90 ahead with tne *n EG

than to bend NFC regulations to deal sensibly with the ur4recedented plan. However, fr a ry personal contacts w115 the dec i a lcr.-ma k e r s

situation at TMI-2. If there are legal prcbler e in entomteent, I believe involved in this isswe, 1 am con!Adent that the clean-up cf *MI-2 will

Congress e uld act to change the laws since this will save billions of follow t he ME-CW g lan

dollars and perhaps hundr eds of h ar.an lives.

Fina'ly, let us come back to the real issue here, the choice

of an alternative technology that will minimize the risks to the public

health and safety. NUTCO-0681 relies on inadequate " radiological assessments"
NOTE: THE SCHEDLIES MENTIONED TN THE ALWE CtWMENT LETTER APE NOT BEINC

ins.ea$ of on more realistic "public health assessments" we ncw have INCLl"DED IN THIS APP'*' DIX SINCE THEY CONTAIN COPYRIGHTED !a>"'il AL.
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5taff Telephime 2M 2W [ l

September 22, 1980 ( j_ Q[ gg
-

-otam-%~ P.O. 80X 1323 - HARRISSURG. PA. 17120 - (717) 787 304s
C"" 783 3133

et
Peeneyeweaas

.ovspuosrs oerectU. S. Nuclear Regulatory Commission 'HCE o'TwasuoostW rhington, D.C. 205t3 RE: PSC-SAIt d. s f. - Y

Director, Three Mile Island Program OfficeAttns APPL 7 CANTS"s?..s . ~ Y .74dou Ow ,.u m
Subj cts Comments - Draft Programmatic Environmental Impact

Statement Three Mile Island Nuclear Station, Unit 2 :Eur.cr I )/. . p 4 ie5, 4 . e r . 4u ..mmot%
.

a''-r^s**.7 we. w t %'~5
#'* #"

,

Detr Mr. Snydera 10 CATION: d A u. h h . %A

Th> Comunission has received the above noted Statement concerning
the proposed decontamination and disposalof radioactive wastes
cctivities, and feels it is not qualified to review and comment En ' 3 sed with this letter please find the comments of the

Cn tuch a technically oriented document. following State Agencies relative to the project identified above

' ~ ''
Very truly yours,

h. Please consider these the comments of the Pennsylvania State
Clearinghwsh at this time.

mes R. Zei ers
Executive Director Thank you for your cooperation.

Sincerely,
- %

/ .k. 6/uan -[ j ,,, f

Anne G. Ketchum
Supervisor

m,e ~..~ a ..- n.,a-
LL 0 QMd..w | ','. .j e OL.s L 's >- . . ._ n

|U<A o.. v.t | L)n
d

A-9
._.

_

.. .
. , . ,



y per ens === b AN n8 n?d

sheen ORho preft-covironmental te coet stateenent- .

'3 i M r E4 M3d'
m Cecontamination and da. 'posa.1 of radios

puk Utas active wastas -Sree 5811' Teland Maclear
pseget station Unit 92.

'. ^* 3" Mi *1 r N c *m r h pl, tion
i

Sd [ [3' * ' l u^
FIRST STAGE REVIEW

- -M- of Intent y >? AlconuryTexas w .3LaJ
.. Jyustar,,

AGENCY REVIEW COese#ENTS
.

lesETRUCTIONS. To be carnsdeed by esmew esency and renwneu so stess cieermghause. Check one or mere appecsmete bases
insgeses commenes besos. Return copy 1,2 and 3 to me Senee caser_ . - Retan supy 4 for yeas etWg ;o Wym.r, I t ,3 y ; 33e,73,
records, Antech ergdicene ehesis if neceaserv

5: , . .Q0] xg]J '. 3:3.g33, ;; EIG REIAT2D N AL,c A7.
. .; A. AA., c7 WIca;my": jy fg 7g7p m 3 ag-. .t .~ - ~ , ,

' W-/-1, 1977 An y c 7, 7 Q ,
* T- ', *C .:*

PART k ..Decseredan es taserest

D'*L M Y1J Jra t i r3 rm t1 -|| Ne lnurent Der *ered - Comp 6ew Part V auf (4 tnerest Deciered - Comsdete Pmie H,18t, IV and V and .

I1 ct Jt1t2;eCt iR in the area of bed 1 4 icAs{..an be%eviurn esey 1 and copv 2 ee Stein Chnmehouse. reman copy I and copy 2 to 5tse Dewm house.e
MintM out i

Utilities. the THI-? oventtv 0~"b cial
*

pr vidos a e
2:1 y t3 stut? various a7ects of r:uclear power * '' _

puestysk stemnmanecen of Asmacy Re ww Cnione LAsmcv paare, prayems pedicies ares /ar towel
2 ;r9f y , I believe a b '91th study of lore d u ra.-

ti7n chaul. he a mort af the renair and rec >ver eventsDepartaset of Transportation Policies and Plana. at t,in nlsat. The stui.' woult be one of recardinc +he
enmure to vor: cts involvet in all asDects af the '
p mpi0n where M 1Nn are required to rec)r1 ex,)sure

iti33
6' mesiseaffs timehese rende es asemmens, eeniace made wim appheens and messaueno for supeoving prosect pnessus s';] 8 ' ta the re ? m r Vi ex >:u re , nrovisio; s5ou14

nj3 yearn (th0o for e:tch 7ervas health to be follNei for t$
-

nort . lon est oeriot for a ca cinort towe have rivtew.t t.M s sonwan t and af ter mr.sultation with the cerartment's
notarious sut.etances tiivision, we reet it neceneary that tae s..sa tawat fM m f r41 ery'uro /. Ani, of cmarse, the data on

"# C ' * I *i03 3' tle ctudy, and for rea m m te impeutait an adverse ccewns on pane to tsa.m.iort .uus to : .e Itna of I".throuet t% years should te studied, with theY
tsashington disposal ette. Plate F2-2 indicates plans to use US 15 as a way stu tes released to the nuhlic.en reach Interstate ao for the t. rip west. nie routing includes some tw&-

lane roadway in Perry County which 5as a reeerst nistory of a high accident
reta. he use of Interstate 81 north wcmid appear to t>e a tuotter alternative p 'n ; ,, 2 y e 7etlent e 7rtunit7 to stui7 the (tects, '" .

[Me M t I? PO ' l a t i X frn an at7mic' unit, dfroes a safety standpoint. ( All four lanes, away f ace population centers,etc.), ," *M o1iJrtunit" F.h]ull not te minnet.ne acet direct access to a four-lane fad.uty woula le to une the
Pennsylvarsia Turnpike, but th. amuld ineoles using tunnels, which to
punhthited by Turnpike rggulatics . Luce rel r ,

I f'3 v en P. Dahe rt y

n.*. 11" farcr1 thin ta *he prorar veronna if NRR 4,'

'PARr ly: r-- : State osartnehouse Acnan (The scoon was noe te honored t v de Stem Cleermghame unhao Pyt il and ,1 p M 9!1irC r5uD1ic CJ'.WntG. TYtni yOu.
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j( Appresel (| Request the tv to review final application.

. f 18- 2 Disapprovai || Request the ogwor1 unity to reesw -.- tal Impact satement,
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Maryland Ad Hoc Committee on Three Mile Islanc 2

Contact John Kabler (301) 235-R308 or 235 # 10

Independent sclantists queried by the Ad Foc Committaa havaSTATEuENT

criticized the D-PEIS on numerous Doints. Examoles include ouest-Ci? THE
ions raised about inco. rect mixing projections. inaccurate andMARYLAND AD H(M CC"MITTIE ON TMEE MILE ISLAq misleading Susquehanna ilver flow rate fleures and inadequate an<fg
confusing data concernita quantities of radioactivity

CLEAN VATER. ACTION PROJECT involved inTC) Tys various waste products. Other problems in the draft
statement.according to Union of Concerned Scientists reeresentative 90bartNUCLEARREGULAhdRYCHMISSION

Pollard and others. bri ig into question the validitv of the en-AND TMg tire document.
MARYLAND DEPARTMENT OF NAT"DAL RESN.90E9

September 30. 1963

The acaident at Three Mile Island left more than a milltor. Some basic flaws in the PE!$ which might require separate environmental
Rallons of radioactive water at the Diant. includine 600.000 eA - impact state = nts:

lons of highly radioactive water still in the containment buildine.
Metropolitan Edison has said that its oreferred olan for disposint 1. The er blem of how and where to disnese of the va stes resultine f rom theof this water is to treat it to remove most of the radioactivity acrident and cleanup rocess is inadeaustelv considered. There is no as-and then discharge the water into the Susouchanna Rivar. Source or surance that any waste site will accept the low-level waste in the amountdrinking water for several cornunittes downstream (and a backuo Wrea postulated by the RC staff and ultimate disposal of high-level waste re-fer Baltimore) and potential polluter of the crieeless Chesaeaake Pav. mains an unresolved question.an enclosed and very fragile ecosystem.

2. *he N1t0 staf f dismisses the question of whether TMI-2 will be decomrais-A year and a half after the accident th* radioactiva dacSntaminat. stoned or prepared for restart by stating that it is not within the scopeion of the da9aRed reactor continues to threaten the haalth and sa'ety of the PEIS. In realitv the nethods of cleanuo are verv deaendent on theof Maryland citizens while the Rovernment's handline of d* contamination decision to restart or to deccomissien the unit. Certain processes couldprocedures has seriously eroded the Dublic trust and confidenca in
severely camage the equipment, maung the final dispositten question es-state and federal regulatory agencias and govemmental sa feeuards, sential in selecting the preper methods to be used. Thus the question of
restart or deco =issioning of the plant must be considered in depth withinThe Nuclear Reaulatory Corission b 20) has consist =ntiv and ef- tne PtIS.fe:tively precluded the oublic from adequate earticioation in tha anal-

ysis, and subsaquent decision makina crocees. conce rnin e t M radio- 3. There is a retal lack of cost
active clean uo at TMI Examoles includa the ourchaee and instaHatton 7 tis. The n c staff tas promised that

esti=ates,in this evaluation,2hese of the
of Eoicor 11. time constraints imoosed in the decisten makino 'or the in the final PEIS (af ter the period f or public counsent has passed). The

2. cost factors will be provided

Durains of Krypton-F5 and NRO's failure to follow un on its cromW
1ack of opportunity for public comment on economic aspects of the cleanupt o f ot91 a citizen advisory comnittee with funding for indeoandent' sci-
provides an example of how the public is being excluced from the decisidaentific review.
=aking process. In view of the precarious financial condition of Metro-
politan Edisen, the AC's assertions that costs are not a limiting factorOn August 14 1980, the NRC released its draft Proeramatic En-
can hardly be viewed as realistic.viron, ental Incact Statement (D-PTIS) eeneernine dacentamination and

disposal of radioactive vastes at TMI Under cressure fenm ettizen'e 4. h t5e P!:s th, uc ukes the assmen that cesium and strontium fromC;rouDs and Pennsylvania Governor ThernNr-h. tha VDO has evtanded the
%e 91anned release of treressee u ter (wh en will contananate ches m akeco- *nt period on the D-PSIS urtil November 20. lopo.
hv seafood as far south as ne Pmuc river' vill e t effect the market-as111tv er the seafood A separate IIS that includes market research dataAlthoug!T we Sporeciate the N30's d* cision to extend th? comment

period. there are basic flaws in the D-PEIS which cannot ba crocerly on radioactivity in Cnesapease Bay seafood must be perf ormed prior to making
any determinations as to the eff ects of radioactive contamination cf sayaddressed through the oublic com ent crocess and 9ust, instead, ha r** seafood on the seafood indust y.solved throuth further studies by the W . with eub-ouant oublic ra-vin and co rent.

-3 Pm Othee Be= 473 Se maPvk,Ya w d2P 4 -
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The controversy that exists today is not sinoly ovar t *h
D-PEIS and the proposed methods of radioactive daeontaminatten
at TMI: It also involves serious doubt. if not susoietor, about and Harrisburg or Middletown, and to re-initiate ita
the government's real intentions in handling the eroblem. ' ben stalled aPreement to appoint a citizen advisory com9ittee
public officials or citizen organizations reauest better avenuas .h funding for independent scientific review'.v

for citizen involvement in the decontamination decision-makine,
the NRO vablic relations staff responds with self servine ex- No new actions concerning the decontamination of TVI
planations of NRC policy and crocedures and tvolca11v. no re=oonse should occur until NRC has redesianed their PEIS in re-
at all to the specific request. sponse to the public's criticism and the findings of an

independent scientific pan el.
NRO's methoc of dealing with the decontamination Drocess has

been both inappropriate and irresponsible. Instead of dealing dir- Finally. no radioacet<e water from IMI-2 should be
ectly and effectively with the cleanuo. N90 has oreferred to let released to the Susquehar.na. until scientific controversv
things drift untti a crists occurs and then, at in the case of concerning the safety of such action has been resolved.~

Epleor 11. justify subsequent ill-considered actions by blamine until NRC and Metropolitan Edison can oreve that such re-
leases will not a f fect the marketability of Chesaneakethe crisis. Bay seafood and until citizens living cownstrea, fron the

NRO officials appeared to be responding to the credibiliev damaged reactor agree to such releases.

crisis they had created by publicly agreeing to aro^ int a ' itizenc
advisor panel with funding for indeoendert scientific review in
March. 930. Their refusal to follow un on this promisa has further
alienated a skeptical public

Whereas it may be easier to make a dects'.cn with incomolete
information, it will be more difficult to live with the con-
sequences. In our view, it is indafensible that NTO continuousiv
avoids the scientific and pubite inout that. if crocariv con-
sidered. could lead to a safe. effective and oolitically aceaet-
able cleanup at IMI.

More seriously. NRC now proposes to maka a complate mockery
of the NEPA process by refusing to hold oublic bearinzs on the
draft PEIS. OEQ regulations ca'l for such hearints whan there is
" substantial environmental controversy concerning the crocosed
action or substantial interest in holding tha hearine."

b' hat could be more controversial than the radioactiva de-
contamination of the nation's most serious nuclear accidant. lo-
cated at the headwaters of the world's most va lua ble , and ecoloe-
ically sensitive, estuarine system -- the CPesaceake Mav.

NRO must work to restore the oublic's trust and confidanea
in their capability and objectivity in determinine the t*=t coursa
of action in regard to the cleanuo at TMI. railure to de se t ill
result in increasingly effective cittren action in ecoesitten to
NRC plans.

In order to resolve the crisis of credibility that V"C has
created, and to restore the oublic trust and confidanea. V' 7
should agree to hold well publicizad Dubite hearines in Salt 19ere

A-12
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The
Chesapeake Bay Foundation = =a rd S-. T

"Cau,a Repcmar t.oa laurmm,*tol f4cetion - . d hnersenon" the following criteria are most appropriatet

162 PRINCE GEORCE S1REET * "1HE CHURCH" * AWPOLIWR) LOD 24 401 1. Clean up should paoceed as expeditiously as possible

301 m816 6u.c!4 39481 &h ) 312M0 0 *A . D CJ consistent with proper planning. For example, we
are most anxious that the processing and removal of
sump water begin in order to avoid additional damage

hm September 30, 198, to equipment essential for safe operatien and control
c. Taomansoct s racNG of the reactor.

h,pdest

GoDFttV A. Ror Atf f LLin 2. Adequate planning and Impact assessment must be carried
ne, on.s,.. out to ensure that the safest and most effective procedures

acar aT M HL%Es. sed Mr. Bernard Snyder, Program Director
are chosen. This may necessitate further preparation

yt$tetTe Three Mile Island Program Office'

Office of Nuclear Reactor Pegulation of impact statements if unanticipated conditions occur
,

U.S. - Nuclear begulatory Commission which require actions which have not been addressed in7 ,,,

this PElS.now N,n Washington, D.C. 20555
Go\ I R.%OR JOHN N. DALTON

3. The accident-generated radioac*. ve water should be promptly$A ," Re Draft Programmatic Environmental Impact
Statement related to decontamination and Frocessed to remove most of 1.s radicactivity in crder to

Lt.srca n o t,..u.c pu avoid the potential accidenta. release of this highlydisoosal of radioactive wastes resultingg naktacao% Ja s.,%4 La.n,- contamir.Sted water to the river.
HAVEiS kobs tilsth. ) o rhepu from March 28, 19~19 accident Three Mile
u sstLt c. scort amw ca''" Island Nuclear Station, Unit 2 (PEIS)

4. Decontaminition procedures wh1Ct. would minimize the
amount of liquid waste generated should be given

De a r tir . Snyder:
4 5. tokrss preference. Prccessed water should be re-used as much as

ctonct L a sats.JR. possible in the cleanup activities.
Jonn. stoxoM The Chesapeake Bay Foundation is a non-profit,

h$^*$",E,1NaTta private conservation crganization with over 6,000 5. ,he processed accident water shoald not be discharged
ucron taa su rcan members. Our basic purpose is the protection of .

into the Susquehanna River since cther alternatives are
L Etotst camrs Chesapeake Bay water quality and natural resources. available and the potential ag act cn the marketability
{Q" }'[? '" l"-
LHsRtu b.( PL OD.Ja, The Chesapeake Bay is our nation's most Day seafood Could be serious.

uniar r. wtut * productive body of water and its seafood resources 6. Radioactive waste generated by the accident and subsequent
NLYs Ilh are most it por tant to this country.

Cleanup act1Vlties must be promptly rerDVed from "the Island
D HET W AkD H oHLTON.JR. so that TMI does not t.ecome our natic n's first long-term
yd',"|Q\"y l"- The Susquehanna River upon which the TMI Unit

2 is located is the single most important contrib. high level waste dispcsal site. Its location on an Island
T. Ht oHt t TT Hr.s V J a in the middle of a river which supplies act cf tre fresh
C s. F0A TE R W JkWh utor cf fresh water to the Bay, supplying 43% of the water of the upper Chesapeake Bay is not appropriate for
a 1NItNN:Nn fresh wate r to the upper Bay and 50-60% to the such disocsal. We urge that the NRC work with DOE to
u ut s i ku m,u entire Bay. Thus, the decontamination activities
CHiklis) 5 L.uorIL at TMI are of Vital interest to the Chesapeake Bay establish an apcropr: ate disposal site ;cr this material

11 FOML LJ tD1 !* Foundation and the Citizens of the State Of Maryland.
7 In antic pation of waste transportation and dispCsal

ANS$ N sTHus
Jus t PH H % L e The PEIS which was precared bv the *oclear problems, we urce the NRC when selectina precedures forH

cleanco, to chcxre these which generate minirum anounts cl
Lft t u Regulatory Commission (NRC)' is important as an wastes which are at the sane time, in f a rm an d level of

wztu oi s ut utw analysis of thenctential impact of those decontamination radioactivity and mcst readily t r an spc r t able and suitable
L LLiuts1 M\m activit es. However, we believe that there are

for long-term disposal
3ML Q7" several deficiencies in it and also note that it5

presents a series of alternatives, rather than a 9. Methods should t.e ChDSen wh1Ch Wc.uld kt *p levels Cf radiatien
,

Tatun T u mos
skf A n h $H:RhuoD O}an. to workers and the paclic to the lowest achievable levels.
u cML L uunow
h!LBt a f i!MMO%. lk. In order to guida the NRC In its review cf
nost ar t e r n
oct <.Lo w sast a. t k the varicus alternatives, we believe that certain

Q3,"y ," yj" criteria should be used. It is ou- mosition that

D-
D %W5 U- ;W
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Page Three
Page Four

Mr. Bernard Snyder
Mr. Bernard Snyder

Regarding the Draf t Programmatic Environmental Impact 3. It should be noted that the average amount of tritiumStatement itself, we have both general and specific comments. released from a no'rmal generating unit of this size is
400-500 curies / year. If the tot al arount of t riti um inIt is of special concern to us t'ut the PEIS presents a the procC. sed water is 3700 curies, it would takenumber of alternatives but does not rec ,mmend a plan. Consequently approximately nine years to release it at that rate,the public has no assurance of the procedures which will be instead ot the one year that is being proposed.followed or even of the criteria which the NRC may use in considering

pl ans proposed by Metropolitan Edison. We therefore request at 4. Calculations of the expected dosages to fish from t?-t)is time that the public te given further opportunity to comment rele se of the processed water are presented in Ta'w!en actual proposals are made by Metropolitan Edison for cleanup 6.3-18. Assumed concentration factors are:a.d disposal activities.

tritium 1:1A serious deficiency in the PEIS is the lack of cost estimates Csl37, Cs134 3000:1for the various alternatives. Although we dcn't want to have Sr90 Sr89 500:1decisions made which would provide less adequate treatment in order
to save money, there may be times when such in f ornation might help yet the rationals for sach factors are not cresented inin a choice between otherwise equal alternatives. Particularly, the PEIS. A number of factors which will cause thosewe beleive that a decision regarding the feasibility of restarting concentration factors t o va ry a re n ot even mentioned,Unit 2 should be based to some extent on the relative costs of suen as temperature, salinity and presence of calcium,cleanup to protect all the equipment for restart purposes, en the potassium, etc.one hand, versus simpler and less expensive treatment that could be
used if the equipment were going to be scrapped. 5. A number of studies have been done whi-h discus s substantial

variation in concentration f actors with many values teingSince the Chesapeake Bay Foundation is particularly concerned significantly higher than those assumed by the PEIS,about the potential release cf accident cenerated processed water
Concentrations u jin potassiumI and up to 30,000 times for strontiumi'to 40,000 times for cestun in fresh waterto the Susquehanna River, we will confine our most detailed comments low

on the PEIS to that area. have been documented. There is even uncertai7ty regarding
the potentlai,for bloaccumulation of tritium, althoughWe believe that the PEIS is deficient or erroneous in several most scientists believe that tritium does not bioaccumulate.2,7instances:

6. The potential impact of these radienuclides is barelv1. Estimates of the concentration and distribution of mentioned in the PEIS. Yet a recent repart states,the constituents in the processed water are dcpen' dent an "Because a large pere (ntage of the cesium accumul' t ed byf actors which are unknown at the cresent time, including fishes lodges in edible muscle tissue, spcrt and concercial
a

the condition of the core and pr' mary looc. Yet no fisheries suspected to bc,centaminated by radioceslum shouldbest case and worst case condit s are presented regarding 5e carefully monitored".F Strontium, on the other hand,this,
coccentrates in the bony portions. The same report states,
"Beccise o f this bone-seeki ng tendency , radiostrontium is2. Total radioactivity which would be released to the river extrere'v dangerous." It goes en to state that, "fisne'as presented in Table 10.1-2 dee< not correspond with such as sardines which are censumed in their entiretydata in Table 6. 3-5 regarding tt solume of water and represent the greatest risk to humans, and soft watersconcentration of the radioactiv, onstituents. In fact, contaminated by the radioisotope offer the optium ccndit.onsTable ,1.1-2 shows a total of 2.S to 3 C1 of radienuclides for isotopic bicaccumulatten" Since tne Susquehanna is

"

from the processing of reactor building sumo water, whereas
a drinking water source as well as an important ares fera calculation based on the effluent volume, concentration
sport and commercial fisheries, including shad whicn areand 3200 dilution factor shows a total of nearly 3,700 often eaten bones and all, we feel that the dispcsal ofcuries to be released, most cf which is tritium.
water containing these constituents into this river is
ina;propriate and the pctential irpact nas been under-
estimated in the FEIS.
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Page Five Page Six
Mr. Bernard Snyder Mr. Bernard Snyder

7. The. hydrology of the river and its impact on the In sunmary, we feel that the FEIS has inadequately addressed
distribution of radioactive isotopes is incompletely certain areas regarding the potential impact of the release of

addressed. Estimates of concentrations in the river processed accident water and particularly the impact of such
assume complete mixing during average low flows, an action on the seafood indsutry. It also needs to address the

(p. 6-19 ) . Yet since there are islands to the west of ultimate waste disoosal problem. And finally, criteria must be
Three Mile Island, the complete river is not available developed to assist in the selecticn of appropriate decentamination
for a mixing zone. As was noted on p. 6-24, fish procedures.
could be expcsed to ccnditicns in which nixing was
not complete, causing doses up to 20 times higner Sincerely,

than those presented in Table 6.3-18.

8. Sediment deposition processes within the Susquehanna
River are quite complex, yet they are barely mentioned. Nancy G. Felly

Because of dams downstream, sediments tre likely to be Senior Staff Biol ist

deoosited in certain rather concentrated areas. The
tendency of eesium to be absorbed onto sediment particles NCK/kaw
creates the likelihood of " hot spots" being cr ated
within the river and on the Susquehanna F1sts.g/ eU
believe that the PEIS incorrectly assumes that a fairly
large percentage of .he cesium will remain in tne water
column for some time. Ccnsidering sediment loa *ing in the

. River and studies that have been done on behavior of
cesium,we would expect virtually all of the cesium t qj
have dropped out with the sediment within four days.2
We are ccncerned that large storm events would cause
a sudden release and resuspension of these contaminated
sediments.

9. We must again stress that the release of processed water
to the river is undesirable since it could have a
substantial impact on the marketability of Bay seafood,
which is worth millions of dollars to Maryland's. economy
and provides enployment fcr thousands of individuals.

10. Viable alternatives exist for disposition of the water.
We would recommend that it be immobilized in cement and
eventually moved off-site for disposal as is all the
Other low level waste. In its immcbilized state it would
net represent c radiclogical threat and could be assigned
a low priority for off-site disposal.

11. The apparent inability of the federal gcvernment to locate
high-level radioac-1ve waste disposal site is a seriousa

problem which seems to be avoided in the FEIS. Yet its
resolution is essential if the high level waste is to be
removed from the island. We believe that the seriousness
of this problem should be fully expcsed so that its solution
is given top pricrity by the NFC and the Department of
Energy.
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Inhomogenious Dispersion Versue Unif orm Dilution Biological Accumulation or Concentration

Conventional engineering wisdom asserts that dissolved tritium or The toxicity of any hazardous aubstance is typically, a function cf the

tritiated water rapidly diffuses throughout any body of water, reaches quantity cf that substance to which a livirg organism is exposed. Radiation

its equilibrium concentration, and remains uniformly distributed in that is no exception, the larger the concentration of the radioisotope the

body of water forever. This rather simplistic view does not take several greater the risk of genetic and sonatic damage resulting in birth def ects,

additional f actors into consideration such as convection currents, stillbirths and cancer. When it c ame to evaluat ing t he e f f ec t af tr!t;um (T),

d
thermal dif ferences and dif ferent rates and strength of physical a5sorpticn. the International Commission of Radiological Prot ec tion (ICRP) calculated

For example, if a nuclear power plant (e. g., Three-Mile Island) discharges its population dose based on the t ri tium ac tivit y that would equilibrat e

its tritiated water into a naturally flowing river ( e. g. Susquehanna with the vody fluid (i.e., the inorganic comparrment) and ally neglec t ed

River) then that tritida does not instantaneously dif f use throughout the the covalently bound tritium (i.e. the organic compartment). The implicit

total volume of river water to achieve saximas dilution; but rather, it may assumption of the ICRP dose estimate is that the tritiated body water exchanges

very well stay within certain currents or de adsorbed by the sediment of its tritiumfor hydregen only in a polar or ionic t ransf er wit h ether molecales.

the river bed (or its aquatic content s) or t e+a remain within the cooler Understandably, real life 1.not that simple and there is now considerable

regions of the river wherethermal diffusion is less vigorous, all of these scientific evidence demonstrating that the tritium to hydrogen ratto (I/N)
s

rapid equilibration of the discarded is much greater in the organic molecules or biopolymers (such as poly sac s h -additional factors would prevent a

tritrium within the river thereby resulting in an uneven distritution of the arides, lipids proteins and nucleic acids) than in the anorganic trattom

tritium. In other words, parts cf the river would have much higher concen- source (HTO). * *esults from at least three d,. tinct biological of

trations of the tritium than other parts and thus any ingestion cf this biochemical phenomena including (1) isotop ettects in me tabolic patbusys

more highly tritiated water by fish, animals or even humans would result in (2) concent ration of t rit ium within the or ganic compar tment alcag food
c4

greater irradiation of their tissues (by the beta particles) than one chain and (3) radiation damste induction unscheduled DNA synthesis
f

would anticipate by the engineering bypothesis of a tota lly uni f ore trit rium The metabolic route can, f ar example, p r od uce covalent t r i t i um-ca r' a

distribution, bonds which are muc h s tronge r than t he mo r e polar hydr ogen-oxygen ound s round

in the inorganic compartment. Since aanv cf these organic bicpol.wers arr quite

stable (i.e., long balf-livesi, the tritium tends to " hang around" for

relatively long intervals The data als ) suggests that trittated rganic

, recursers are more easily incorpcrated than simple FTO) into orgsnists,
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h Nee York Urdv. sityy * * * * * * * * * * " " 'effects due to the presence of toxic chemicals may enhance the radiotoxic

Faculty of Arts and Soence
ef f ect of the decaying t ritium nuc lei within the DNA. Thus any calculation Departmem or psychoaogy

or estimate of the population dose resulting from exposure to tritium ath Floog 16 September 1980Ne w,Ny m3
or triciated water aust consider both the greater concentration of Iclepaow pu) sesc745

tritiated DNA than was previously suspected as well as its such larger
g maission

QF. These two f actors alone may represent a ten-fold increase in the 3

E *radiatoxicity of tricius and must be preperly reflected by new government
* *standards for the acceptable levels of tritium" to vtiich the public

In response to your request for public connent on the Draf t Environmental
may be subjected. Impact Statement for the clean-up at Three Mile 1.:, land (NUREG-0683), we are

submitting the following observations and criticisms.

I'irst, the authors of the Statement are to be commended for having included
the issue of psychological stress in assessing the environmental impact of
cleanup operations. It was a f orward-looking step, which we hope will be
emulated by the authors of other attempts to predict the impact of important
social actions, for many undertakings may be desirable in themselves and yet
rav cause a great deal of avoidable human suf fering if carried out without
regste to their psychological impact.

Perhaps the f act that it was a pioneer effort accounts for the amateurish
quality of the material on psychological stress. Not only is section 3.1.7
sar,ue and inconclusive, it shows so little grasp of the issues that it appears
to have been wri: ten by a well-meaning but technically untrained bureaucrat
ra:her than by a qualified professirmal. Psych-logical stress is treated in aSubmitted by:
:cciused and inconsistent way, but fundamentaLy without understanding of the
kiM of concept it is. Stress is not something that erists within a person andIrving M. S t illa.an, M.D. , F%1.,

. ffectsi it is not " created from anxiety" (p. 3-24, par. 2) or from anythingeHoward County Doc tors Bldg. clce. Rather, it is a convenient term for a class of phenomena, just s's (for9150 Ealtimore National Pike
Elliccet City. Md. 21041 sample) perception is a general tetu for the fact that we take in sensory

Informa: ion and experience the world. Seeing is something studied by psycholo-
gints under the general heading 2f perceptics by the same token, the subjective
and cbjective effects of going Enrough upsett: g experiences are studied under
the general heading of stress. It is perfect .y possible to write an entire
chsprer for a took on Stress and mer?al disorder, as one of the major pioneers
te the study of life stress, Dr. Thomas Holmes, did, without once using the word
" stress." In fact, at he suggests (on p. 62 of the above-mentioned 1979 book)
ic is ar. excellent idea to avoid the use of this ambiguous tern, which so readily
lerda itself to the reification illustrated in the above-quoted passage from
p. b24

On this matter of terminology, the relevant parts of the Statement have a regret-
table tendency to fall into jargon instead of plain speaking. A glaring example
is the constant misuse of the term " perception" for " belief." True, there is a
certain precedent in psychological literature for this tesage, but it is unnecessary
sad positively misleading, as happened here. Ierceiving and believing are both
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in another way, we find the discussions in the cited sections to be reserkably
gubjective cognitive processes, but that% about as far as the stallarity goes, deficient. Nowhere is there any mention of a central paradox 0 policy here:8

More specifically, perception implies forming a subjective irpression of the the dilemma of secrecy. Since radiation and the physical harm it does is imper-
actual et,r s of some aspect of reality: I perceive that this paper is white, ceptible (and in fact imperfectly known as yet), people will not become upset (or
regardless of the amount of light actually reflected from it. If 1 know that otherwise " stressed $ unless they are more er less officially informed about any
someone has written on it in invisible ink, I believe that it contains a con. release of radionuclides, or unless they have other reasons to conclude that such
cealed message but 1 cannot perceive that until the paper is heated. releases may have taken place. Therefore, anyone who stands to lose in any way if

people are distressed by such information is strongly motivated to conceal or
In the particular case of radiation damage, this distinction happens to be minimite it. A utility would naturally want to be quite certain that the danger
extremely important. Some. a who has had a 10 RDt whole-body exposure perceives was imminent or actual before giving out any information to the media about a
nothing, but if he is correctly informed that he has been so exposed, ha may well Possible release of radionuclides. On the other hand, the public has the right
believe not only that he has been irradiated (true) but that he has been damaged to know, and the right to have enough background information to be able to appraise
(poesibly true, possibly false). Only when dosages become heavy enough to cause and understand the dangers of a radiological emergency as well as to know what
radiation sickness can a person perceive ther be has been hermed. In section protective action should be taken. That implies a program of public education--
10.6.2, perception is repeatedly misused tu this umy, implying to the uuwary since in fact the level of public information and understanding on these matters
that ionizing radiation is perceptible, when part of its terrifying (or stressful, is n w unsatisfactory--which could be expected to raise the level of anxiety in
if you will) effect is that oce can receive a severely lif e-shortening dose some persons even without any abnormal incidents at nearby nuclear plants.
without any perception of that fact.

In this respect, we are reminded of the controversy that has arisen about the
But the consistent use d 'his inaccurate terminology actually has a much mor, problem of informed consent in medical research. Some scientists argue that giving
serious consequence; we have no way of knowing whether it was done deliberately people enough information no that they can fully understand the possible dangers
ce not. In any case, the text masquerades as scientific but lacks scientific to which they may be exposed (if, for example, a patient agrees to take an expert-
objectivity, By blurring the disticction between f alse or delusional belief and m*ntal drug f or some disease) of ten upsets them and the apprehension that is caused
realistic belief tnrwgh calling both kinds " perceptions," the author (s) of these results in more social harm than the physical side effects themselves might cause.
sections were able to slip over f rom diecussing rare, pathological kinds c.f Yet the alternative la unacceptable--putting people unwittingly into situations of
reactions--like deluetons and phobias--into talking about normal and adaptive danger f or a presumed benefit which may be outweighed by the harm, and which not
respenses to threat such as apprehension about the possible danger fror. radiation, all of them would willingly risk. In w democracy, we must in general accept the
in such a way as to imply that any concern for the consequences of radiological ri6ks of having an inf ormed citizenry while t rying to minimise them by using care
accidents is psychopathological. Likewisc, any mistrust of the KEC or Met Ed and prudence in the way we carry out the task of public education.
is called " phobic" without any justification (rhobic means " irrationally f earf ul"~
f4olman's Met tonary of Mavioral Science), in this light, the psychological aspec ts of the environmental impact of cleaning

up af ter the TMI accident will dif fer greatly, depending on what la done about the
be want to emphasize the datiger to the NK of this kind of apparently self-serving so-far neglected proble_m of informing people about the dangers of ionising sadiation.
misuse of scientific concepts. It may be ter,.porarily reassuring to accept the The NRC must face up to the facts that many citizens in the affected area or
purely speculative notion of R. 1.. Dupont that all fears of radiation are phobic, pennsylvania distrust the Corsaission and will not ac c ept at face value inf ormat ion
bence pathological phenomena for which you have no responsibility. True, there it distributes, and that this distrust is in considerable part justified. Unfor-
are always a few severely disturbed persons who have unrealistic, unjustified, tunately, the tendentious reasoning of the parts of NUREG-0683 we have studied
even delusional f ears about almost any social institution or major event; doubt. suggesta that at least the au: hors of this Statement have not properly heeded the
less there are psychotic patient _ in California mental hospitais who are convinced lesson of TMI--the need to change of which the F emeny Commission spoke.
that Love Lanal is poisoning them. But it would be a great mistake to conclude
that therefore all fear of texic chemical wastes la a symptom of paranolo schizo-
phrenia! Not only would that be fallacious scientific reasonin,,, it would be f u_mmj r,y
politically suicidal for the relevant re gulatory commissions . The sections on psychologica? stre.ss, while a good idea, are actually counterprod x -

tive because of the f ollow ing flaws:

The ImC is in precisely the same kind of danger here, if the staff relies on
" experts" who concoct such arguments as those presented in sec tions 3.1.7 and 1. The concept of psychological stress is confusedly and m!sicadingly
10.6.2 to justify e.xistins policies. Not only in the jeb poorly done and immedi- preunted.
ately seen through by anyone with independent scientific baowledge abuut psycho-
Logical stress; it also hinders you from accurately ssessing the probabic 2. The draft misleadingly implies that the recipient can perceive radiation
psychological ef fec ts of contemplated poltetes. damage.
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ID6 h St., N.W.
3. It falsely treats all concern about radiation damage as morbid cr

ashington, D.C. 20036
pathological, f ailing to note that realistic concern and apprehension
is the most rational reaction to a danger of uncertain scope.

4. It shows a shocking lack of scientific objectivity. All of its
distortions tend to justify NRC policy and to promote the dangerous Septenbas 17, 1980
myth that all opposition is neurotic and may be disregarded. Hence,
NRC does not get a true picture of expectable psychological stress,
and the public distrust will grow. President Jimy Carter

The White Bouse
5. The people's right to know the full facts about radiation dangers Washington, D.C. 20500

outweighs the desirability of not revealing f acts that might upset
them.

* * * *
Sincerely yours,

We are writing on behalf of fif teen national organizations and- ,

' ' ,
thirty-one Mid-Atlantic groups which are distressed about your administra-

- tion's handling of the damaged Three Mile Island Nuclear power station.
o (e cuerger 4 e

f
Professor of Psycholog#

As you yourself have accepted the responsibility to protect the pub-
*g lic health and safety of the citizens in the area -f f ected by TM1, we be-

, ,p,
' eve that it is incumbent upon your of fice to td > steps to end the ex-

Adelbert Jenkins c h sion of the public in deciding how the radioactive decontetication of
Associs te Prof essor of Psychology D1-2 vill proceed.

.A ( The Nuclear Regulatory Commission (NRC) has consistently and effec-
Harold Sackeim ' tively precluded the public from adequate participation in the analysis,

Assistant Professor of Psychology and subsequent decision making process, concerning the cleanup of 2 1-2.
'

F.zarples include:

' "" 1. The purchase and installation of the Epicor-11 system by
Lloyd Silverman Metropolitan Edison before the method was appreved by h7C.
Ad unc t Professor of Psychology

q 2. Time constraints imposed in the decision making for the

gg - purging of krypton-85, in spite of a majority of comments
,

opposing the purging alternative.
ames Uleman

Professor of Psychology 3. NRC's failure to follow up on its promise to form a ci:1:en
advisory committee with funding for independent scientific
review.

On August 14, 1980, the NRC released a staff report entitled " Draft
Progransnatic Environmental impact Statement (PEIS) related to decontar.1-
nation and disposal of radioactive wastes resulting f rom March 28, 1979,
accident Three Mile Island Nuclear Station. INit 2 (NUREG-0683)".

This is perhaps the most important health and environment-related
document the U.S. Covernment has issued about decontaminating the crippled
reactor. It is essential that a suf ficient period of time be permitted for
both the public and independent scientists to examine and analyze the cleanup
options dealing with ultimate disposal of contaminated water, decontamination
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FA. in Baltimore. Pf and in Washington, D.C., and abeald be recorded and 1".at the f acility, removal and disposal of the damaged core, and storage, pro.
esezing, and transportation of radioactive wastes. be public comment period corporated into the ''s final evaluation of the FEIS.
on this estensive draft is limited to 45 days. In our view, the cotusent

We further request that funds be appropriated to enable us to hire inde-period should be catended to a misimum of 90 days to $11ow the public and.
tcitattfic community time to respond in a meaningful manner. pendent scientists to review the proposed cleanup metoods. This " critical re-

view and public assessment" will assist the NRC in evaluating the safet nd
There a% casic flaws in the FEIS which cannot be properly addresised feasibility of the 21-2 cleanup, and will provide for public review of this

through the public comment process and must, instead be resolved througn fur- 1enf thy and difficult process.
thir studies by the NRC with subsequent public review and comument. Requests Outlined:

Some basic flaws in the PEIS which might require separate environmental
iegset statements 1 necontamination of m1-2.
1. _Th_e problem of how and where to dispese of the wast es resulting f rom the 2. Extension of the public consent period on the FEIS to a mininna of 90 days.accident _and cicanuppocess is inajequatelv considered. There is no as.

surance that any waste site will accept the low-level waste in the amount 3. TRC (1egislative) public hearin2s ts be held on the radioactive decontas-
postulated by the NRC staf f and ultimate disposal of high-level waste re- in tion of 3 1-2.

mains an unresolved question. 4. Tunds allocated for independent sciectists (selected by our citizens' ErouN
to review the FEIS on TXIe'*

2. The NRC staff dismisses the question of whether TMI-2 will be decommis-
stoned or prepared for restart by stating that it is not v} thin the scope We look forward to your response *
of the FEIS. In_teality the eethnos of cleanup _are verv defendept on the
d_ecision to restart or to decom: mission the unit. Certain processes could Respectfully,
severely damage the equipment. making the final dispwition question es. ,

sential in selecting the proper methode to be used. Thus the question of
d ' Trestart or decommissioning of the plant must be considered in depth within Steven C. Sho11y. Director Uthe FEIS. TMI-Public Interest Resource Center
Barrisburg. FA

3. There is a total lack of cost estimates to this tvalut iouhase of the
FEIS. The NRC staff has promised that the cost f actors will be provided h
in the final FEIS (af ter the period for public comment has passed), the v

John Kablerlack of opportunity for public comment on economic aspects of the cleanup
provides an example of how the public is being excluded from the decision Maryland Ad Hoc Commit tee on INI

Ea1timore. MDmaking process. In view of the precarious financial condition of Netro-
politan Edison, the N1tC's . ertions that costs are not a limiting factor M- Jv

.+rA
f:

[g [ |W 8 . 6
can hardly be viewed as real.stic. Richard F. Follock. Director

4. In the FEIS the NW makes the assumption that cestun and strontium from Critical Mass Paergy Project
Washington. D.C.the planned release of processed wat erjwhich will contaminate Chesapeake
Ja gj*Bay seafood as f ar south as the Fotomac river) will not effect the marbec- v6% grabilitr of the seafood. A separate EIS that includes market reseaTch data

on radioactivity in Chesapeake Bay seafood must be performed prior to making Betsy TaDor. Director

any determinations as to the ef f ects of radioactive contamination of Bay Nuclear Icformat ion & Resource Service
Washington. D.C.seaf ood on the seafood industry.

The Nuclear Regulatory Commission has stated that a public hearing is not Representatives of the following __-
enticipated and not indicated in this matter. We feel that this position is endcrsers (names attached)
indef ensitle and that public hearings must be held on this in accord with the cc: M Program Of fice. I'.S. Nuclear Regulator y ComnissionCouncil on Environmental Quality Regulations, which call for such hearings when
there is " substantial environmental controversy concerning the proposed action

bec: U.S. NRC Commissionersor substantial interest in holding the hearing. 40 GTR 5 1506.6(c)(1).
U.S. Environmental Protection Agency

**" EIWe ask that your Of fice of Consumer Af f ai: a convey to the NRC the f act that nM ornMg of Pennsyhanait is in the public interest to extend the public consnent period and held public Covernor Earry Hugnes of Maryland
hrarings in this matter. The hearings should be held in Harrisburg or Middletown. Fennsylvania State Department of Environmental Resources

Ma 71acd State Department of Natural Besources
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Presid2st Cartsr 53Ptzabst 17e !!80 FEDE tJ., ENEros EcuLt.TO;Y COMMCOON
was,eis,stoeu aoaae

= mv ase== =
Endorsers or the preceding letteer

ltree Mile Island-Fublic Interest Resource Center, Rarrisburg, PA September 25, 1980
1 tree Mile Island - legal Fund, Barrasburg, FA
Three Mile Island Alert Barrisburg, FA
Feople Against Eclear Energy, Middletown, PA

rironmental Coalition on helcar Power State College, FA
Arti-Fuclear Croup Representing Tcrk Ycrk, FA Mr. Bernard J. Enydt:
1.evbersy Township TKI Steering Cocsaittee, Newber ry Town, FA Program Director, Three Mile
Eustaehaana Valley Alliance, Lancaster, FA Island Program Of fice

Office of Nuclear Reactor Regulation
Indian Point New York Public twerest Desource Group, New York, New Yerk U. S. Nuclear Regulatory Commission
Creater New York Council on Energy, New York Washington, D. C. 20555
Ceneral Assembly to Stop the Power Lines, Minneapolis, Minnesota
Citisens Hearings for boiation victims, Washington, DC Dear Mr. Snyder:

I am replying to your request of August 14, 1980 to theChesapeake Bay Foundation Annapolis, MD Federal Energy Regulatory Cerunission f or comments on the Draf tKiryland Conservation Council, Maryland Environmental Intpact Statement Related to the DecontaminationMaryland Vatermana Association. Annapolis, C and Disposal of Radioactive Wastes Resulting f rom the 3/28/79Baltimore Chapter of Sierra Club, Baltimre, C Accident -- Three Mile Island Nuclear Station, Unit 2 -- NRC.
Clean Vater Action Projec t. Baltimore, @ This Dra f t EIS has been reviewed by appropria te FERC staf f com-
Coalition of Pennisula Organizations, Battincre. C ponents upon whose evaluation this response is based.
Ifpper Ctesapeake Watershed A. sociation Cecil County, C
Chesapeake Energe Alliance, Baltiture, D This staff concentrates its review of other agencies' en-
Say Alliance for Srfe Enerry, Ann Arunds! Cm mty, C vironmental isapact statements basically on those areas of the
teachbottois Allianos. Ear tf ord County, S electric power, natural gas, and oil pipeline industries for
Political Awarenes s Courittee, Balt amore Friends School, Baltimore Maryland which the Commission has jurisdiction by law, or where staff
Petusent Alliance, Co'.umb te, }D has special expertise in evaluating environmental impacts in-
flovard County Feace Actson Community, Howard County, MD voled with the proposed action. It does not appear that there

would le any significant impacts in these areas of concern nor
Auduken Naturalist Society of the Central Atlantic States, Chevy Chase, MD serious conflicts with this agency's responsibilities should
DC Fabisc Interest Research Crea , Washin& tor., DC this action te undertaken.
Physicians for Social Responsi' 111ty, Washington, DC(chaptet)
Fotonac Alliance, Washington, Thank you for the opportunity to teview this statement.*

Vashington, Area of Clergy and Laity Concerted, Washington, DC
Sincerely,

Union of Concerned Scientists, Cambridge, MA h'ha tural Resources Defense Council. Washington, DC
Environmental Action Foundation Washington, DC 'ac M. Heinemann
Environmental Felicy Center, Wast:ington, DC dvisor on Environmental Quality
Friends of the Earth, Washington, DC
Citizens Energy Project Washington, DC
Clean Water Action Project Washington, DC
Institute for Ecological Policies, Washiegton, DC
Institute for 14 cal Self-Reliance, Washington, DC

- Mobilisation for Survival Washinrton, DC
Karen Silkwow Tund, Vashington, DC and Christic Institute, Washington, DC
Vashington Peace Center Washington, DC
Women Strike For Peace, Washington, DC
Environmentalists For Full Employment, Washington, DC
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Dnearm.c of 9ndeny

. .

Septerter 20, 1980Mr. Bernard J. Snyder;
Program Director )
Three Mile Island Program Office-
Office of Eclear Reactor Resulation i

. United States helear Regulatory |
Commission - Gentlerrn: +

' t'sshireton , D.C. 20555

I am writing in respanse to ycur Draft Progrumatic IttviruTuntal Igact
I

Statement of July 1980, cn the accident at ihree Mile Islant Maclear Staticn
- unit two. I ara ecncemed tere cnly with tie sectims cn Psyctological StressDest Mr. snyder: armi Psyctological Effects.

!
This letter is in response to your Draft Environmental Impact statement, Docket While those two secticais emtain ruch ttat is accurate, they distork theNo. 50-320, which was received in our office on 15 september 1980. Causente questicri of the psychological iget of traumatic events in several ways.are directed toward the five siternatives, which are presently under considera-

Ition. for the decontamination and disposal of radio-active wartes. De Werall etThasis m anxiety in relatimship to stress, ani especially i
on the irratimal qualities of anxiety, leaves out the very 1@ottant questicn IThis agency's areas of concern are flood control hazard potentials, permit of reasonable fear. In extensive woric that I and (thers have done cn disaster 9sseguirements under Section 404 of the Clean Water Act, and other direct and of various kirkis, we have fourki tint a certain anomt of fear and tensicn is ;

indirect impacts on Corps of Ensineers existina and/or propc, sed projects. In ;

relatively optimal for taking ccustmetive acticn in the directicn of savingaccordance with these responsibilities, our office has the following commentat '

lives an1 telping pe@le. Tbo cuch fear, or extrvrie anxiety, can of course be
inttilizing. hat the inability to experience or recognize danger-the agpamnta. The Baltimore District, Corps of Engineers. siaintaine responsibility . absenN of fem be egaally hvous, ani can take W fom of extNe i

for certain water resource projects in the Susquehanna River b ein. Preseetly, Ming and denial, arti lead to PJghly ineffectual betuvicr.
. we do not have any projects, studies, or proposed studies in the immediate.
'Three Mile Island area or down. stream from the plant. The nearest study we In a similar way your Mpested use of the tem ";triia," as in such phrases i

have underway is for local flood protection for liarrisburg. As this is located as " nuclear phobia" and " phobic ctncems," lemis to a relatal distcsticri. Deep
i

'

approximately 10 miles upstream from the Three Mile Island plant, no impacts ccncerti about ccritiming danter, or about actions that nny Ic:.1 to Ivnewed darger, '

upon the local flood protection project are anticipated. is associated with an irraticral syTttn, a "gtobia." 4e must questicn this kind *

of associaticn in relaticrehip to ar;y trasatic situaticn, but especial 2y so inb. Another responsibility of the Baltimore District is to review the need ITlaticnship to mclear accidents cr tigvata.
for permits for construction projects which might affect both wetlands and
navigable waters. The construction that is being proposed for the pasnt will Where there is a questial of lingering raliaticn effects, there is inevitably 1

not require any permits from this office. It has also been determined that respmse of ocnt3nuing fear. This tus bem tme. not cnly in litrmhina, but also
proposed construction will be located above the determined flood plain levels. with hierican servimm exposed to nuclear w=apms tests, miners exposed to

urmium, ani ortlinary Mle exposed to past weapons testing in Nevada ani Utah.
The Baltimore District appreciates the opportunity to comment on your Draf t Since scimtific authorities m the effects of raiiaticn thmselves disagrwe--and
Environmental Statement and if we can be of further asaistance please do not in fact there is no way cf detemining exact effects-we carinot latel cmtiruinghesitate to contact us. fear of these effects as "irTatimal" ce " phobic." ney ar* in ecnsiderable degree

reasamble reactions to an abnamal situtticn.Sincerely yours,
Finally, I woul,1 ernphasize-ant your repcut is deficiet in tot acknowledging i

this--that trese reacticns need not take the fom of a clearwut medical or evm
,

s_ ; fr psyctological " disease." Bather, they can express thernselves in various ccrtinaticris
LIAM E CitMAN, Jr. *

Chief, Plannirts Division

.

4
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l' ave 2
regtwirr 20,1%O G U F.# T I ON #, ON lilF P AFT INOgfiAyV.ATl? I;?.Via ME :TAL IMPA?T STA*tPENT (L

Relating to decontamination and disposal of radioactive emetes at

(f fear-rilatet syntwo 1q.t!rw! overall rurrtirsi, m 1 diffleulties in hrsul Three Mlle Island, l'ntt 2.
Twlit icy.et.!ps. In (tster to nge a yv43.ralle nanes:revit of such a trer.rctic
Eltst itse, tien, tre rwmis to ejrt lote tb* rull hinwry r;f t te t rn<rn, arul tre
c%tle Tonna of disturtwee th;st rny frault Trtvo it. We have the right protec ted ty the c or.stitution to be born and to live

I tqe yuu riset ttrse twruts or une in y nr del 11erati:sm isn thle very sentally and physically unin3alred. Eeither the MC nor any other governmenta

lautant tretiren. body has the authority to cause persons of the (?nited States to develop fatal

Ymra mirretrly, cancere as a result of the deltterate distrit.ution of radiation into t h e-

environmant which could othere tse to avoidet and sh1ch in not related to(
the ne eds of na t t er:al sec urity.q

fut er+. hy 1.1 !b et, M.D.
E nsit# 1rsus' Mzst Pencarch 1. The Counc il on tr. v e r c.nr en ta l (unl i t y (CW) regulations to toplesent
hyrewc of Psy-td at ry

g g , , , ) , g

or Preparation of an it (Section 1 */O . 7 ) c a l l for hearinen eben there

la autetantial environster tal cor.troveroy concerning the propoged action

(draft IT. ! S ) o r a u tt a t a ri t t a l interent in huldine the hearingn.

First, please taftr.e be e r 4 r, e.e 7 In thin stat se r.icht call a meeting 7

shen are the public hearinem s c h e <t a l e <17

2. The draft IEIS proponen angerate er wircre er ta l sta temente on tesues

that se have yet t o er.c our t e r 1 *: tte clear-ag. Th1m eeeeentation falla

to take ir.to acco -t tre effcetr c' the O t t; * r e t e pt. t r' the c lean-ug and

the C uee w14 t i ve la gue t of tv i t.n ir 11v 11ol cleam-ul stes's to the environaert

Shouldn"t sa l e v i r c. * er. t a l lep r t Jta*=*a- <t a v e t u p a prograr of

c o't ge t a t, l e 3 r L; e n se n t o t,r i r e al v t t'a *ofa a1 esse 11er.t c lea r. ug of

Tr! 2.7

J e g.. * L t a t e v er. t eher3. How c a r, t r.; e. le c ur al te r e i a- ..rv a. .

A p pe ridi a P, Com 'm terc otatew- c' ;(; res: "it le urrealistic, ,

. . < . .: , a til ue g r i r. t .to sugect thit t r.c gr< i-

detailleg an:h a-3 overy e; to 4ve- r : r s co- a- 1 y e a r t.*
i

sith t air 11mei -;n to *r a ,'.a* L et t r et it .t es e t 1 * e t ! t 'a t '. f
elli have pg aru o;'! f ot te a :r l i e t e a.' v .
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9. Is it true that the use of Epic or II, a system for the clean-up cf
4. Th3 PEIS, if it la to operste in acccrdance with the purpose of the
National Environseital Policy Act, will engage the public in the Commisaicna
dici:1on makirq process. water to store and extremely radioactive resin filters that cannot be

How sill the public participate in this deetaion making 7 trucked of f the island?

$. Th2 Susquehanna River supplies domestic water to Columbia Borough, City of 10. Section $-36 states that Epicor II spent resin filters will be immobilineo

Lancaster, Safe Harbor Village, Holtecod Village, city of Chester, City of with cement and packaged in $5 callon drums. What le the condition of the

Baltintro, Conosingo Village, Bainbridge Naval Training Station including filters today? Whatdoes your own report from Brookhaven say about costum and

Wrt Deposit, Perry loint Veterans Hompital and Havre de Grace. Section the ability of cement to immodtlize it?

j-19 cf draf t PEIS states the Susquehanna's use as a community water supply
13 very limited. please explain 7

11. Why does Met Ed continue to spend significant amounta of money and
time construc tinr, the Submarcod Demineralizar Systec (SDS) when the EIS

is still in a draf t form? There is no reassurance this system oill be
6. Tn3 draf t PEIS proposes to dischnrge tritium containing sater and venting a pproved as best to protec t the environment and health and safety of the
Kryptcn gas because of the renewable nature of the Susquehanna River and putlic . Will thic expenditure prejudico the W'c decioien n to which
th> r; generative powers and vast disperive capacity of the atmosphere alternative for clean up of highly radioac tive wa ar will be t,oct 7
(3:ction 10-27).

13 this a violation of the Clean Water Act, prohibiting discharge of
radioactive wastes into navigable waters and a violation of the National 12. The public ha- teen assur nd that radiation drees received during clean up
Environmental Policy Act (Section 1908.7) concerning lapact on the operation fu equivalent to or below that of a normel operatinc reactor.
Cnvirinnent which results from the incremental impact of the action when Does this ir.elule the krye n venting and the dumping of f,00,000 gallena
cdd:d to other past, present and resonable foreseeable future actione 7 of radioac tive wa ter.7

7 The clean Water Act prohibita discharge of re itoactive wastes into
. n -11 d m ft PEM, chirts heal t h ef fe.c ts a nd of fci te deses from

n:vig3ble waters causing further dilution and dispernal of radioactivity
n rmal plant operations. How c :an this c rwert be used with an accident

into the environann t. Would any proposed dilution of radioactive pr oc essed a t t ua tion 11ke av tu vo at TMI 2 7
costs (accident or clean-up) conforming to NRC standards, discharged into
ths Susquehanna, v iola te the intent of the Clean dater Act?

14. Does the NRC f eel tha t a dir.ginP clamshell, used to rouge out and
ahear sedmonts of the core is a viable alternative for reactor core removal 7

Throuchout the draft PEIS, dumping of processed accident qnd clean up Fuel rods are trittle due to accident heat levels, making krypten gao

citer is discusse.l. W ha t in the ef fect of tritium and other radioactive rolesses eminent eith the destruc tion of the protective cladding, the estal
satorials on the plan ts, fish, benthic (plants and animals at the bottom casing.

of tha sea, river) orgamioma and other mild life which inhabit the down
strum portions of the Susquehanna River, all of whic h may enter the f ood c ha
dirc,ctly or indirectly 7
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i

', 15 Why tra clean up procedurss not postponto until ths adoption 4tf ths:

~ 20. Is an Erscuatiouplan a requiz ament fcr oStaining an sperating licensefinal EIS? Section 1506.1 of ths National Envitcustntal Policy Act stat 3s
for a nuclear poest plant? Do we have a working Evacuation pina?until an agency issues a record'or decision, no action concerning the proposal

chall be taken which would limit the choice of reasonable alternatives.
G3've had the krypton gas venting, operatica' of Epicor II, now the construction . 21. Does the normal operating license of a nuclear power plant include the

s

of tho' SDS. use of a decontamination systea,' currently in use at TNI 2?
Was Metropolitan Edison's license ammended?,,

16 that storage facilities handle spent fuel? Will they handle the

- damaged reactor core and other. highly radioactive eastes, such as Epicor II

. filtsrs, or, proposed SDS. filters ?
. .

22. Commercial nuclear power plants are not designed with special
considerations for large aclae decontamination e inn tions (Section 1-17,DPEIS)

17 Chat is to happen with reactor spent fuel? The draf t PEIS, Section -.-tr , . Secontamination of various types has been necer sry since the 1940s(Section
discuzses reprocessing of spent fuel, what is the current national policy 1-11-1-17 dPEIS) This should be covered under safe plant operation, why
on rsprocessing? Section 3-!2, draf t PEIS, states processing of spent fuel- is a large schle decontamination system not considered under commercial
is not a . viable alternative, nuclant power plant licensing requirements?

f

18. Section 3-15 'draf t PEIS, Natunal Radiation, should be' interpreted to
coen normal background including the effects of fallout from past nuclear

~

- respons detonations, past accidental releases of radiation, normal operational Developed by the Susquehanna Valley Alliance '

rocctcr releases cr-radiation and releases from the entire fuel cycle. - How Box 1012 Lancaster, PA 17604
dois the Draf t.PEIS take into consideration the cummulative impact?

737-394-2782-Tues-Wed-Thur-10AM-1230 PMNational Environmental Policy Act Section 1508.7 defines cumulative impact me
the impact of the environment which results from the incremental impact of

,

, the action when added to other past, present and reasonable foreseeable
future actions' individually minor but collectively significant action
tak'ing place over a period of time.

t

'
,

I

; 19 . Is ionizing radiation the ' greatest threat to plant wwdcAs and area
i

residsnts during the clean up of TMI 27 Has ionizing radiation'been known
'

to cause such human illnesses, as cancer (including lukemia), sterility,
' , genetic autations, birth defects, cataracts, skin lesions, loss of hair

-and shortened life span? ' The results of genetic damage in to cause birth
d3fsets in the children of parents' exposed to ionizing radiation.

I-
:

4

"
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Dr. Bernard J. Snyder

COMMONWEALTilof VIRGINIA rese 2
Oct ober 1,1980

l'e*e * , 11 /s s. n on s w > s ., v w p c. .u,, ,,nu - ~c .-.,<..s
en ms s a

low-level wates goes through Virginia to South Carolina (pages 3-28, 3-32) insteed of
Oc t obe r 1, 1930 north and west to Ranf ord, Washingt on as is now contemplated.

Thank you for the opportunity to review this document.

Sincerely,

/ {
'

Dr. Bernard J. Snyder J B(_tackson, Jr.
Program Director, Three Mile

Island Program Office JEJr:CHE:pw
Of fice of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission CC: The Honorable Maurice B. Rowe, Secretary of Commerce and Resources
Weshington, D. C. 20555 Dr. Paul L. Zubkoff, Virginia lustitute of Marine Resources

Mr. Raymond E. Bowles, State Water Control Board
Dear Dr. Snyder: Mr. A. C. McNeer. Department of Healt h

The Commonwealth of Virginia has completed its review of the Draf t Environmental
Impact St a t emen t (Programmatic) related to decontamination and disposal of radioactive
wastes resulting from the Three Mile Island ac cident on March 28, 1979. The Council
on the Environment is responsible for coordinating the state's review of environmental
impact statement s and responding to appropriate federal of ficials on behalf of the
Commonwealt h . The fol?owing agencies took part in the review of this document:

Depar t men t of Health
Marine Resources Commission
State Air Pollution Control Board
State Office of Emergency and Energy Se rvice s
State Water Cont rol Board
i rginia Institute of Marine Science.

The Commonwealth anti:1 pates that the decontamination and disposal activities for
Three Mile Island will have no adverse ef fect s upon Virginia's resources, provided the
specifications in the Programmatic Draft Environment a t Impact St atement are followed
end the processed water is not disposed of by release into the Susquehanna River.

The release of processed water into the Susquehanna River would, if pursued, pose
some questions that merit further discussion. The Virginia Institute of Marine Science
has addressed some of the questions in the at. ached commental the Commonwealth will want
edditional review of the matter if this alternative is chosen. Similarly, t he Common-
wealth reserves the right of further comment if the preferred traneportation route for
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COMMONWEn,'L,Tilof \7IRGINJA
A) I1came arvlow (1w doc arean t carcrully. If the 3 s o; cul h.n I.een*'

sevt< we t e n lier (c.r... It the cur rent du im nt i s a M t. Al. 3.15) *
r u. , . . uc , ,. , m i s. , .. .,s

.

StITT N.f1TI.'('O\ff!Of l;O llif)
3.} p g..g , .. yi.ur a p nc y 's s o.w..t r> i n a f or m vt.lch wohl 14 acca rt o?.h,g 2||| ll.emdroa Mrci t sonno nse wme nsp, n v for rupoWing dirut ly to e proh r t m;.fmrer i nt, egenc y.n meavs.ee

e.,w cm.. s it 43 vs es( v .= C) Line ti c r.ps ,- 1+1os for your co e nts. If mildit ional i.pu t asum* =s. ve*ae 7mo - , . vo ,,,.g,.,j , p p,,.e o t t tu h c x t t .a c.f.< e i n.ya am zu cy.s Septenber 24, 19B0 e s 3,,,,,,,m ,,

[., k $/,.1Ya'.'7 E'8u'" 70"t m **"t* *":

'[3 t
n, w c.-

,

"'*'''aa* Chu is s H. Hila 111;
' '

eb ' " '# '' * "' "' " ^ " 'Mr. Charles H. [.1115, !!!
^I U ''' ' b' I.d '""

''.u' M O n r
invironmental impact Statemerit Coordinatur -f
Governor's Council on the lovironment h W Unth Stra t (H U t e 1
903 Ninth Street Office l'a41dir') V Mum 3, mgtata 2.m

.

Richmond, Virginia 23219

Dear Charlie: /./ /< ig - e,
fr. . > ;, /

,

RE : Dti$-Three-Mile Island Nuclear Waste Decontamination and Disposal t elm.ts n. p u s u t

rsvirte.w;:rAL p rAct m m.m ee r (n*Dinton.

We have no coment regarding the above-referenced dc;unent; however,
we reserve the right to cocrient later shculd discharge to the Susquehana
River become the chosen alternative for disposal of " processed water." c o p yg.y5

Thank you f or the opportunity to review this docunent.

A careful review of MLlG-0631 1 cads u> to believe th4t there should ticVery trol yours, no rrobleri for Virginia from the TMI decontamiriat ioes and disposal activities
as stated in the (IS providing the specifications fond in ti.e stocurwnt areuse d,

lheref ore. We f imt no basis f or objec t ion to the projec t g roccec ivj n<h ~

expeditiously and prudently as possible.
Raymond I fiowles. P.E.
Director
tioreau of Surveillance _.

and field 5tufics
/ 'A

:sec /

Icc: IIS Fi.e
( ,,

t',,
. \U

I

. . .. . . . . . * - ' .,a J . _. .

m m , f d, Q L. J L . // sf e , [ L m ,. ~ _ . _ . _ _ , _ .QL < .
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entry into the Chesapeake Bay, arwi the subsequent entry into the food and passage over Tot k Haven. Saf e Harbor, and Holtwood Dame and

chain (water-food chain-fish er water-food chain-shellfish). The what prepartion of released raJ!onuclides would be espected tn
assumptions of 11 equilibrium of the water-food chain--shellitsh are W tu d beh N Co W ya W

introduced and the following reasonabic concentrations f actors between 3. 1he assumption of dilut ion and flow are based upon the 500.000 gpa

fish or shellfish are used:
value. However, the flow through the Susquehenna and the Center

III and West Channels is probably variable. The conditione to be

IU IMCo. Cs 3000:1 addressed are the micimum flow condition = and normal flow condit ions
90sr, MSr 500:1 through Center Channel. The conditiona utilised are not esplicitly

t'nier the above condit iona, the ef fects of etther controlled indicated for this critical first-phase dilution.

release or accidental release are of the same order of magnitude
4. As has t+en shown elsewhere (raton et al . , 19 80) . par t ic les

(Table 6. 3.18) . The effect to blots in the lower Susquehenna under
originat ing in the $s.nquehenna Ittver basin reach as far into the

such levela ultimately reached la minical from technical considerations. Cwa as 100 h bekw ne Comiwing h TW t W uf t ranspor t

The above co.Jitions alw provide f urther estlaates of is unknown. although the dist ribution of particles is scaenally
ofradionuclide concent rationa in f ish of the Chenapeake Bay (Table 6.3-20). (stream-flow) dependent. The duration / radionuclides in the water

The effecta associated with fishrs af the Chesapeake Bay are approsiaately _

0.1% of t hose associat ed wit h fishes. o f the Susqm henna (Table 6.3-18), part icles and releaned under other conditier.s estimated. ser the
and are also neglihlble. cycisng of radionuclido adsor pt ion and resuspension mJdicased.

S. The question of radionoclides amt other contaminant s in the TMI-2
Commynt a

mump needs f ur ther clari f icat ion. If the pump also contains
1. With reference to Fig.utes 3.1-5 and 3.1-6. t he assumption of rive r

6 M m p W o. oib. mws &Mmn in ti m e w P re h n.flow (10.000 c.fpE4.Ss!O gpm) hu been st at ed. Ibes this ff;ure

the assunt inns of r aMonuc t Me - mincial abnorpt ion an f ton-exchangereinto to the flow of the Sur.guchenna t hrough the f>nt er Channel
may caelly break-down becauw of interiet ring subst ances (Appendia

or West Channel or over t he Tot k Haven Dam. Figure 3.3-7 refera

C. this report). The radionue ides and their mat rix etruld be
, to minimum flew of 10,000 cia at Harrisburg, Pa.

bettcr ident if ied in order to ef f ec t ively test the madets proposea
2. The mention of particle absorption of raJionuclides and th,

concerning sadionuclide release to an.1 recycling within thesubsequent t rapping of part icles behind dass has been discussed.
environment.What proportion of the release of raJionuclideo would b,

ekpected to be absoibed to particles during the time of release
Eaton. A., V. Cross. M. C. Cross. 1980. f u t uar. Coast b rine $ci.

from the Three Mile IslanJ-2 discharge canal into the center Channel
10: M-8 ).
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2.

341 North est End Ave.
lancaster Pa.J603 On p. 2-17 Sec 2.2.3. the special neture of tr.e mastes is noted
Eect. 30, 1980 and we wno live ne.r it are told:

U.S. Nuclear hegulatory Co :issica " special ceasures cay have to be taken"
Cfiice of huelear hesctor c.egulation
Washington, D.C. 20555 mhat me surcs'i aten? under anet guidelines? to anere? who pys for

it?
Sub.iect: Draf t EIC on TEI hly 1980 EURE C68)
Locket Ko 50-320 c.2-14 Eec 2.2.4.:
Public Comment

" ...it aus never anticipated tnat suen eastes would be cre.tv
uentyeten, Accorainalv tne nestes resultir.g frcs L I-2 cuanuD mill has.
-

.

to be revitaed on a case-by-case basis..."
Tne followiu are comments on the draft IIS on ThI.

Overall,the lou conclex docu:ent is very disappointira. On and how mill we who live uncer their tnrett respond? do we revien
most of the issues etich directly affect those of us who live euen case? how mill we snow wart is goiu en" if the dec isiona
near tne accident site, deteminations are put off, incomplete * are beiu influencec by cost ccasiderations* $ce can tn_t be stctee-
cannot be presently solved in a satisf actory manner or are un-
known. The conclusion after reacing it must be th.t the E intends
to treat the cleanao as only slightly core involved than previous
accidents, to utilize cast retnocs of decontamination although the If the L 0 feels ttut tnis type of tronosal is t

-

* u l l e n y * #
'^"lu

1scale is vastly larger and 1cnaer end to ignore tneir own conclu- ,1:Dact statement of how to cle n up Three ile Isl.nd, I a:
^ ~

appal
sion that the islsnd is co:cletely 1~ ~ crinte as a waste site, ane, we are beira ess+c to acce:t is a blind falta juecesent that
even a tenoorary one. There is no at e . estimate of costs

8U ''[c cc wit . gure, semeene will decide on a case by case basisI IL th'. fwhich ignores tne crucial point: is tn. *:.odofelectricalge- . e asste. Trust them.wna
neration for con =ercial eurocses reticz w potential health
effects are seg:ented into unreleted pie. O as to minicize
their effects when truly estimated over en a's total incact.

2.. C= 1'le we are e iting f r this, cecis2cn and tne money to fin 2ncelastli, a refusal to deal with the re-co(na of Unit Cne as re-
lated, and the auestion of the 6oal: ceco:1s,,1cnina or restart, *{ encl location to,wnich to taxe it, the regins, to u cs one is a1

? 4 era:Qe,wilA ce storec cn tne Island, in the current de-maices tne coca:ent pointless anc anoeur to be one long exercise siltlu basin recon. p.10-19,c0, Eec.10.$
in regulatory obstruction.

The docu:ent tnen cascusses a Fd or prob.ble maxacut flooc, deter-
Specifica: cined in some uns;ecified ety but assuredly f rom tne ugnes stor: (4

1972. A cescriction of the casing of tne containers, lics etc. ena1. Althoush centinually the cocunent stetes tutt t.x sitt is not with esti . tea of nca ce p t e water will be enc for now long.
apprceriete for e wcstg cite, it will continue to be one f,or It is conficently concluded tLet leasace is not pose.ntle in any
an unknow. arount cf time. najor way because:

Exemple: p. 3-32 Eec 3.2.3. , p. 2-/ Sec 2.0 a:ong others
too nutarous to quote. "... the iu woulc top tne statien aise for only four ceys.. '

. . o.10-2o Eec. 1C.).3.Tha E has continued to operste these plants without a solution
to the maste issue. Accordire to this cocument it will now cuerate and
a tenpornry waste facility in violstion of its own regulations.
Tuis site contains, and aill contain in ever-increasing ero-it3 "...There. is no ariving force for release of rscionuclices
as the resins accumulate frc: EPIOCa 1, II and the ELS systems except diffusion in water, an2 that moulc begin only anen a
unilua medius level end high level waste which cannot be accepted continuous water pth mere available..."
by any da:o now operable, p. 10-2G Sec. 10.5.>.
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3.

4.

For the ERO to base its, storage planning on a tueore(tical cro- affairs.iection that any flood in tne Eusquahenna hiver will only cover
the resins for four days is incomprehensible. To then state that th.only wa
happens,y leaxage nill oc :ur is if they are wrong, and a bigger floo; " % turel nack,rcund' s a lc be ir.t_rL xtca to :e.n norail ,7

End provides the " continuous water path" boggles the mind. nacerouna,1:.cluaing tne effects cf fallout frc= put nuci
If ERC nas assurunces from the forces which deter:ine weather cycle: *eapons cet nations and tne nuclear fuel cycle..
that no bigaer flood will occur betmecn now end when the westes are
stored in a "permsnent ceep geologie repository", they should so D. lec. 3.1. W ..

cocument. e.ll available csta fro otter sources sucn as the
hational ilood lasunnce alwrt: is exactly contrarv. Tne run m To begin one's measure =ents of r.edtn ef:.ects in an alretdy ,cirty,,
hanna diver is projected to be subject to greater ana inn system by statina tis.t "cirty" is clean stretches tne mind's creau-
floodingproblemsinthefuture,cuetoincrdsesinitotrtasbie, lity. boulc it ngt be more valic to Eseuce the e n roach trat
surfaces such as prking ares construction du'e to greater develon- E& Ineversible da. age htu already been done, E0hE care
mental density in the re6 on. Iancuter County has nu:erous wrtersh,
studies underway now to ciminish the flooding problems alresar cent?TheEIS)looksateachproDooedincreaseinenviron=entsllosoi and smaller 1 recents are ne(ced to be ceDositec into the environ-

plated to groath. 7 it i IN t * rt.( thrt the ri. r b fic.Jin. seDarattely, one at a time: steams of its comoliance witu the,~.

bien are cr. tne itx rcue, tier ahy alc the tennsylvania ~tute IMi: stanaard as if.there ass no conta:i$ ed botto2 line but a balc slau
lature pa>s lust sescion Act 2c2 specifically cemending each ccunty Ignored are otter scurces cf poliution, otner radiation procueers
develop storm water menssenent regulations to deal with the is_ue? such ec hospitals, other plents nc racilities en the seme river.,

Are they to be cesignated as "chobic", or unduly enneerned witn tt.e The fact is statea tn.t tr.e river is already out of cosc11.nce with
"ahat ifs" instead of the realities of u situation, as the document safety stendarcs in iron ena sulfur content frnuently: hon does
refers to those ano continue to snow signs of stress related to 01%1 C137 bind to these constituents? nhv cces the Nh; believe it
cleanuo? operates in a vacuus: th t the sa:e incividual ccan river whose syst

is alresdy insulted by a variety of otner burdens een without effect
absorb more? based on what tnirty yeer deta are such esti=ates bei:v

To store wsstes of tais nsture at this site at all involves jeopar. made? i.here are these " funny nu:bers" cozina from? Some disinterest +
cizing the safety of the largest fresn water estuary on the Lestern qualified scade:ic center with ince,endent funding or Argonne
seaboard. It is unconscionable, and should be rejected by the Laboratories?
Commission outrient. Unfortunetely, cue to previous grievous errors
In judgesent by the same Cozzission, tney are between tne devil and The fragile q;ree=ent reuenea by the Jity of mnctster with
a harc place. They nuve develooed tnis incustry without planning for is shredded by en Infinity of,"if soproved" phrases concerning tne
the wcs.,e. Tney nove Lo where to yut it. Tais LL now cocuments tni: eventual c.istosol cf the part1S12y filtered wtter Inte t:.e river.for all time if tn.t were rer.lly ne ccc. Le will rapidly be cringina huge czounts of Tritium, end otter

intones or pay for our own re, lace:ent sources. Cncsspense nav
3. Cumulative heu tn errects. Because of two factors,there is no *!11 be the ces3 pool of sne elesnuo by regulation.
easily co:Drehensible n2y to cen1 with this cata as ; resented in th.
EIS. All the numbers are projections, not meesurements, and these This EIS is a deoressing illegal g.rody of the intention of the

.

are currently under challenge by the rieicelberg ,e, ort end other lan nhich required its cevelcoment. It is to be noped it alli be
studies, as well as serious questions about the " safety" of the sum arily rejected by tne hnC, and t:.ose nno cevelooed it recovcd f.
current stencarcs. Funding for rese_rch is so coor thst health the staff. If it is accepted, let tna Com:ission sectrers anew
data on the effects of tritium, for one, do not exist. Constant that tne families of inose wao live ne_.r tuis ,Lnt aill somed2y ca
demands for more resesrch on low level radiaticn by such Decole as them to account for their acticns.
Dr. Arthur C. Ucton of Usti:n.1 Cancer Institute have fallen on
a deaf Congress, pressured by the nuclear lobby to preceed with Sincerely yours
thebusinessgkgrougbleoopror icn n the EIS the definitionclear y reve. {s the sna$by state of

'of " natural <

s
'nelden S. Hendsll
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N A8 N # # Oct.10,1980

JOOOf FITGI PEAEA. F. O. BOK 1390. TRENTON. M. A cests

October.9. 1980 Samue1 J. Chilik, Secty. of the Commission -
Docketing and Service Branch RE: Comments on Draft-Programmatic
Nuc. lear Regulatory CommiaMon Environmental Impact Statement relate!
Wa shington, D. C. 2055 5 to decantamination and disposal of

, Dr. Bernard J. Snyder' radioactive wastes resulting from March
Program Director, Three Mile 1 eland 28,1979 accident Three Mile Island Nudes:

Program office Station Unit 2. NR; REG 0683 Aug.14/d0
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Consmission Dear Sirs:
Washington, DC 20555 !'

Re Draf t Progransastic EIS Related to Decontamination and it seems futile for the NRC staff to attempt to give costs or human exposure to
Disposal of Esdioactive Wastes Resulting from Ms-ch 28
1979. Accident radioactive materials to be cleaned up at Three Mile Island Nuclear Station
Three Mile Island Nuclear Statisn. tinit 2

Unit 2, when there is no designated repository for those materials. Since the

'The above noted Draf t raq+ansnatic Environmental Impact Statement Federal Government has NO permanent disposal site, you do not know how long
his been reviewed by the Departana of Environmental Protection's
Eurasu of Radiation Protection. As s' result of this review, the the materials must be kept in temporary storage, what the transportation costs
Department does not have any specific s'onenents. However. we do wish
to express our appreciation to the Nuclist Regulatory Consnission for in the future wil be, or how long the exposure to workers /public frcm temporary
the opportunity to review this document.

storage will be, and so cannot have edsber a figure on either the human health

r } costs or the monetary costs. With permanent inflation in the U.S., the future
GJ A=- - - / v '

la rence Schmidt. Chief cr ses must also include this inflationary factor per year added into cost of ,

Office sf Environmental Review
clean-up and temporary storage, until a final repository and/or disposal of the

materials is found.
.

A. E. 'Va s s er ba ch i
'

Bcsc 23')8 W. Saug. Rd.
Saugerties, N.Y.12477

New Jersey is An Equal Opportunity Employ 4r
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*'- U. S. DEPARTulMT OF TR ANSPORTAfl0M
espesat monar anemisreation 2,

....=..a We appreciate the opportunity to review this Draft. Please
31 Hopkins Plata advise if we can provide additional information or if there

Baltimore, Maryland are any questions concerning our comments.

Sincerely,

,sd_ _ ^ -October 9, 1980
' ' " " ' " ' " " '

Ce'orge R. Turner, Jr.HDE-03
Deputy Regional Federal Highway

Mr. Bernard J. Snyder, Program Director ^ * " ''#* *
Three Mile Island Program Office
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Snyder:

Because of time constraints, our lieadquarters has requested
that the l'HWA Regional Of fice provide comments on the Draf t
Environmental Impact Statement related to decontamination
and disposal of radioactive wastes from Three Mile Island
Nuclear Station, Unit 2 (Docket No. 50-320) directly to your
office.

'Our review concentrated in particular on the transportation
aspects of the proposed action and our comments are as follows:

1. page 9-17, it is indicated that three to six transport
accidents can occur for the range of shipments from TMI-
2. It would appear this estimate is based on gross sta-
tistics for the trucking industry as a whole and does
not take into account difference between intrastate and
interstate operations which have different regulatory
requirements, nor does it recognize different levels of
driver training for the various classification of
haulers. Since the transportation of radioactive
material is very heavily regulated compared to other
industries, we believe the potential number of accidents
may be substantially overestimated.

2. From our review of this doc um en t , we did not note any
discussion of regulatory requirements or proposed control
strategies to be employed in order to mi.amlze the risks
associated with the transportation of the TMI waste
material. A worse case scenario of radioactive material
release and contamination (pg. 9-18 and 9-19) without a
presentation of proposed mitigation measures to limit
exposure does not provide a very objective analysis.

- more -
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Not p=ons=a swat es et ene cost es vcew mano to conc a:Tw.
Dram Sem, I au otr s=af t Lv opposto To stLeas sue a=y enfra t=to Tut

{
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DEPARTMENT OF e4EALTH EDUCAf EON AND WELF ARE
SMouLo EVEN EE con $ loc 9Eo. I FEEL TMCat og No QuCSTBow or eMay evouC **E 40 m M Rw IC E

"w rooo ano omuc. aom=.staanom-

TMC ACSuLTS acuto ag.

OCT t o mPLtast Dow'T LET us cosu amo t woa=oc a oum ac atta a=o ou=

rufung. Ir voy wavc any co=Stotmattow rom Tut wcatat amo puva scal Mr. Harold Denton
Of fice of Nuclear Reactor Regulations

wcLLer =a or TMC PtoPLE aRouND THRt[ t#6LC 18LahD, UMBT l etLL U.S Nuclea? Regulatory C3snission
Washington, D.C. 20556

Ncven et acopt=to. Twawu you rom youm Tsut ago MostrutLv voum
Dear Mr. Denton:

cows scE nat s ov.
The consnents of the Bureau of Radiological Health on the Draf t
Programatic Environmental Impact Statement for the Three Mile Island
cleanup (NUREG-0683) apply only to potential radiological contamination

S iwec =c L v' in food pathways.

Sutag L Rovogeus" Obvioulsly, the primary food pathway nuld be through discharge of radio-
logical contaminants into the Susquehanna River. We recomend that an
appropriate river water and biota monitoring program be initiated to
measure H-3. Sr-89. Sr-90. Cs-134 and C5-137 downriver and even into the
Chesapeake Bay. This should be coordinated by the EFA as part of their

Thelong-term state / Federal TMI environmental surveillance program.
surveillance should be carefully planned with routine sampling at pre-
determined sampling points principally downriver, but also e few miles
upriver, on a monthly or quarterly basis. In addition to providing
assurances to the public during periods when unplanned discharges are
unlikely to occur, the monitoring ef fort would yield a reference back-
ground data base for use whenever a planned or unplanned discharge might
occur.

Although accidental airborne releases (evaporation) of H-3 (as trittated
mater) are quite unlikely to occur, ef forts should be made (or continued)
to monitor of f-site tritium in air levels.
We have some question about disposition of processed (Cleaned up) water
from the Unit 2 containment building. In Chapter 5 of the document,
several alternatives for disposition of processed water from the
auxiliary and fuel handling buildings are presented. such as long-term
storage in tanks on site, evaporation, chemical solidification, and
discharge into the river. (See Section 5.2.2.2. pages 5-12 and 5-13.)
However, when the fate of the processed water from the reactor is
discussed in Chapter 6. it appears the only proposed disposition is into
the center channel of the Susquehanna River. (See Section 6.3.4.1
page 6-19.) If only for academic reasons, alternatives for disposition
of this water, parallel to those cited in Chapter 5. should be discussed
in Chapter 6.

Sincerely yours.
.N

k,f 4NQ t s
I

bohnC.Villforth
Director

,/ Bureau of Radiological Health
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1 'Joodthorne Ot. #3
Crinero X111s, Ed. 21177

Oct. 14, 1930
~ Cot tents on Mit EG-3 M3-

Er. crnari icy r
A sizeable certion of our econoty in Maryle.nd is the

Erocram Director, it.rt e Tile Islend Frocree Office
Cffice of ucIrrir Ictetor ;egulrtion seafool iniurtry of the Cher peake :~ey. At the scoping heariras

^

U* "* ' ucl e - r < yu'- *cey Oce~irtion* - " '

in Baltinore, both Daniel beck, prceident of the Peltimore
.-Ehin ton, O.C. ?)35S

:ounty 1?rtermen't !.scocirtion, ni I tectified thet the refety

0''# ' #' ' '#' of 'i '.; cry prod tets could te dent red in the public's eyce by

Tle-: e firf enclosei r cot ent of mine on the PEIS for diecherce of :retevnter since neny people would creare the

T'I-2, .375-0633 creducts rcre not safe no n-tier whr. the treth is. The PEIS.

elou;he this concern off cy c yiny th-t "t .e t er'r et e bility

of fiearry wreducts fro' three todice of tri r chom13 not te
curr truly,

';verrely ffectel* if the eff ects ere underetcod by conruncre.77)p/
.C.k ' Mcyrvtr, tl< FEIC in no v y indie tes the empiricr1 trcis

Tenneth |:ry for thie -recc;ien, ]!k e e te r' etin~ e t 24. nor * es it indi--te

hov cc ra-< re vill t e edu-eted. At a feierel court has etrted,

"'."he re .he r e ic no r fere. ice to scientific or cbjective dr-ta

to run se rt cone' user * E t rtr?< nts, ' EPA's ful dirclos2re

requirc7F nt E h*Ve nOt been hono'c3."2 In conclution, the

" ens lyric * of t'r ie import ant isvue dare ntt fulfill EPA

re;Lireme nts e n1 yau s5.c 21d to erec k ir.1 cf etudy to dett ritne

the I c el e'f e e t oe. S tr et efood mer2 et of the po'sible dumping

of reitometive vr e aveti r.

/.e I und e r: t er.J it, t:.e en;1neering raa:tny tnr - vill do

echt<1 Corp.3 2ne 2echtel ;crp.the vork on tne cle r-nup is

1-rt yrer rettlel r rez discrizination tait trouc:.t by r
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aroup of fene.le employees for "1.4 callio a end is currently
I

F2IC, p. C-11beine rued by a 7ro2p ::f ti rer employees for rreir.1 discrimination.4
2 ? poc v. Or- t , 355 F. Wpt. ?~O (I U ' 0. 1 7')The co peny her a policy thst fclele attorneys till not be
3

allowed in Ar.sb eta cs, there Fec*.tel h e a nut.c r of projecte.5 -
g .

r, M "!:in d I'c21tr for

',ireerv r wt Tee.,el ,, T. <3.
e ..

In 1076, the Justice dep ert:er.t che.rced thet icetc1 i.ed, since 1971,
4conspired to bo, cott ecTpentec *ta individurle bleck1!r ted I t i " * * ''' 1 3'

by aret r.stior.s.6 hir boyectt v- c pccial:y cired rt Jews. In
5 I u ~: ~ ' a 'm"*

CJeruary 1977. Pechtel er; reed in principle to e conseat veg.* ''
tree:er.t

7cn the suit. Creper *:eint re cr. cnter conecI of 'echtel, yg4 ''

11 cts his Epiecope11rn effili tion on hit Lio. c :in el internation
to renature clients who ;;py think that he is Jewic . 7 These

facts reise the possibility thPt a co.tpany which *.cy discricinete

pminct women..blseke er.3 Jews le teinj- inserted in tk Three

Mile Is1rnd Frer as e lar;e e ploycr. Tr.e pos:1bir effect of

this on the e ployr 'nt end eocirl rtrurt;r+s r. oald be
analyred in the 1.p-et etetant.
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October 2, 1980 C3MMENTS OF*

THE MARYIAND WMERMEN'S ASSOCIATION, INC.'

Dr. Bernard J. Snyder (PEIS), NUREG-0683

Program Director Draf t Programmatic Environmental Impact Statement Related to Decontami-
Three Mile Island Program Office nation and Disposal of Radioactive Wastes Resulting from the March 28, 197',
Office of Nuclear Reactor Regulation Accident at Three Mile Island Nuclear Station, Unit 2
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

The Maryland Watermen's Association is a non-profit trade association
Dear Dr. Snyder: w rking on behalf of all commercial fishermen in Maryland. )ur organi-

ration represents 1800 individual watermen, tha t is , independent business-
Enclosed are comments from our organiration that I understand will men who have chosen as their profession harvesting various sorts of
be made part of the public record on the Draf t Programmatic Environ- seaf o3 from the Chesapeake Bay and delivering high quality seafood
mental Impact Statement (NUREC-0683). pr ducts to consumers. In addition to our 1800 individual merrbers, we

also represent 18 regional watermen's Associations. We think you will
I cannot stress enough the fact that the Susquehanna River and agree that watermen have a definite vested interest in protection of
Chesapeake Bay must be protected throughout the entire clean-up process, the Chesapeake Bay from it's headwaters to the mouth and a definita
Avoiding any further accidental or planned environmental decradation vested interest in people's perception and opinion of the quality of
Cnd stress to these natural resources is something we must bo not only the waters of the Bay and seafood harvested from it.

for the hundreds of thousands of people who depend on them for their
livelihood, but for the entire population related to and linked to these Having spent a good deal of time reveiwing the PEIS we must conclude
resources in any number of ways. that it is insufficient and damaging itself to the integrity of Chesapeake

Bay seafood. This document was not submitted for the general public.
As I understand it, the Commissioners of NRC will ultimately decide It does not address concerns of the general public. It is not written
what methods of decontamination and disposal is used. When will this and prepared in terms that laymen and laywomen or consumers or the
decision be made? g eneral public or anyone other than a " scientist" can easily understand.

Also, I would like a list of the commissioners. At least one of the reasons this is so critical is addressed --
VERY BRIEFLY -- in the PEIS itself. In the Summary at the beginnir.g

Sincerely, f the docunent, page S-11, under the heading Socioecorpmie :ffects,
it is stated..." Potential economic impacts include the effects of i r. -

Q - , creased electricity rates, reduced tourism, and possibly resistance to~b
consumption of agricultural and fishery products that the public may

Debby George think are radioactively contaminated. Families involved in agricultural
Administrative Director production are likely to be af fected to the largest degree." Further in

the same section..." low but measurable concentrations of Cs-137 would
persist in sediments in both the river and the bay for some years followine
a discharge of water from THI-2, but the levels would be so low as to
have no radiation effects on aquatic species or on man. If these effects
are understood by consumers, the marketability of fishcry products from
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Mary 1cnd Watsroen's Association. Inc.
: Maryland Watermen's Association, Inc. Conumenta s . PEIS, NUREG-0683

' Conusents PEIS, NUREG-0683 Page three
Pag 3 two no Maryland Department of Natural pesources, Tidal Fisheries Division
those bodies of water should not be adversely affected. ,3 t is the re fo r.* recently concluded a survey of the population of shad in 'the Upper Bay.

'important that the public be properly informed if and when such releases The concluded there were only between 2400 and 7500 fish (shad) present
occur." (and quote from PEIS) ' As to the statement that if the ef fects in the entire Upper Bay. 2400 - 75004 For some time now various

' of the clean-up are properly understood the marketing of seafood products finfish have not been reproducing in the Chesapeake Bay. De only
chould not be adversely affected,we must go back to our cone'ent on the answer to this, so far, the Maryland Department of Natu. 91 Resources
P11S itself. This is not an example of properly informing the public has been able to discover is that "there is something wrong with the

water."MSuppose those ? low but measurable" quantities of cs-137 were
o f ef fects. ' to persist in the bodies of those 2400-7500 finfish that are in the

, ne marketing of seafood products of the say, and .indeed of the may now? We cannot condone anything so potentially dangerous to the
entire nation, is a long time goal we are just now catching up on. .

= presently (undeclared) endangered species of the chsmapeake say,
Potential damage that exists from this situation could be just tremendously
damaging to our overall goals and to the economy of our state. nie is De final concern we will voice here is there appears to be some

consternation and indeed disagreement within the scientific conusunitynot even addressed in the PEIS.
.

.

over some of the data that is the basis of the conclusions in this PE15.
We need to have more public participation in this process. Now, h is must be resolved. Because of this, we must agree with the

'

Evan if it means slowing down the overall clean-up process slightly. we. Maryland Ad-Hoc Conunittee on TMI, that an indenendent group of scientists
needs- to be appointed to either further study the processes the EIScrs not saying the clean-up process should be slowed excessively, but we uses or confirm the validity of the concepts used and conclusions reached.do need to " properly inform the public." We need a Citizen's Advisory:

Council on this one, respected and recognized citizen's representatives ' his group of independent scientists needs to be selected by the citizen's
group we mentioned earlier or another citirons group. .nesd to be involved in overy 31ep,that occurs in the clean-up process. i

it was stated by Dr. ' Bernard Snyder of the TMI Program Of fice that |

25 public meetings had been held to explain and receive consnents on
|

ths PEIS and alternatives discussed in it and that he felt this was ;
"quite sufficient *.N We do not feel 25 meeting of this type are '

sufficient to properly inform the public of what is being done about
clsen-up of the THI accident. !

At the Annapolis, Maryland September 30, public meeting Dr. Snyder .

ettted rather emphatically several times that the release of processed
,

water from 1M1 into the Susquehanna River was only an alternative,- that'

' the NRC was definitely open to other alternatives that it was a "very !
bad assumption" to think the water would definitely go down the Susquehanna
However, all throughout the PEIS and during presentation of NRC Staff

' at the public meeting we were able to attend, continually the alternative ,

!a

of dumping into the Susquehanna and dilution into the Chesapeake Bay
comes up as the favored method of disposal and it is very evident that ,

most of the energy invested into these alternatives focused on the
Su2quehanna dumping method. We must consider this ' dumping" and we can
not condone, support, understand or lend credulence to this as a viable g
colution. We Upper Gesapeake Bay fisheries are in a critical condition. Quote from W.R. Carter, Maryland Dept. Natural Resources, Tidal

risheriest Division at a meeting of the Maryland Watermen's Assn., Inc.'

Board of Directors: September 5,1980

; - Public Meeting sponsored by MD. Department of Natural Resources
End Nuclear Regulatory Commission, Annapolis, Maryland, Sept. 30, 1980

i
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Oct 11 1960
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0504 Pradferd T
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Sec. Sanuel Crilk Cever letter CD

y$Mnc Tatie of centente J

ntredestion and General 03mmente 2
Comments on Opectrie ite9s on the TE!3 /0

Sirs:

Flease Find enclosed my commente on ti.e Frceramnetic

Envircnmental Impact Statement fer ti e Clean-ut fer

Three Mile Island f2. To say tlat tte r 5 I E is deficient

is an understatement. *e say tiet t r e t' ?? : ';

nealic.ent in it s euty 1 +.'ec'. *! 'a-P t -r.' itf+1:.

of the public is new merely an rtv.a v3 clske.

I will attemft tc cc-treitete .-- is -.- .* ~t*. -

fu;e end inacce;.eelts of tr e P E ' 5 by tr is:

The FEIS makes no benes abcut a "fes* destt s frem

t$e cleanup. I sincerely tcpe that these 'f.v a (catrs

refferred te in the FEISj by stnc stax Le of risues, c c.

tYese cf tie Y T ", C.n'is:iun ;u.

:t.rir J. G L's .

.

4 .

s
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There is a principle tsurtt at many engineerint scio<le, vliet
statar S t rit, vi ere calculations are used in a report, there
Whould be seme means to reci eck the calculations. 7 tis .ee!eek
cf enleulettens car-to cre.cn:lict c d t y scse.el nort s. *l e
actu11 cale 21stiona cen be put ir U * :eic. ; 11 e s ect ricr1 Tiere 1: rct one wart in tre F1.13 an to t ow a c ra s) of an

l
"

iact ert'h rr % 'o Je. si t h v .~ < te nurbers een la t men; e t re , f t t v il Id rci sfrert tte cle re . 3 i s 1.i r ; _' r .or a r; 4/ence ra,tci , .I s t. g i: L i,b . t f ti t calceI tS n:. sy r ;
can be included

I hrve read the pdis draf t. N1mbert. nt ed t o $ cap r ut witt. "t ! t 3.. !-et. .tr: c .: i ' ' c) <!- 7 , , , ,

'

little or no exele nation of tl eir derivation nr oriiin. I read at t' is pla nt . ECFP reise.1 t e cue :f le n J I r c i r; 1 r*

Til # 2 t r. ti c e t en.'t ir.m st (f ite refarontch i n t l.a repors . A r 1p. v.I c r<s wa s lit t 3 e o r critt et ' c' Ce r t < r * i . r it: Stil' tct i e. t e n 19. J ,
li c * a 14 i imt. 't e

r "r* ( . . . T<.
ti t c t .1 r. i c'c;i.e *ile a lum; t r< 1 Co. ie i. f r c rr Tty e' ; s t

're li'. at5., t w rc r t ti . . 51b , in tietr irac, ' . ' . r u 's ,.l.i.1 .!., are clear rei 4: 'r .. ,,

examples. Ttis particula r exar.ple is repeated in et apters 6,7 8 tt e matter of an s t eratint License. Tr e aircraft crash
end Y. Tt o Tetle 5.2-1, impen v11ct most cf ti e following material tasard t as not been investiroted in this TEIS as gert
is t.csed ief+rs ts "braidc n e Terience vit t ms.rt c*rplex c;cretion" o~ il e clear-or , t,r ai rc ra f t cra st. can affect the safety
Tt e references on ras e 5-22 are no more rel ful. Since st ere arrar r- r < * 4 eleci - 2 - et - ,.. 2t aast t e ad'ressed in ttisf
ently wr a no var t o determine tt e nutters in u.ai L;;Le t.2-t- ;.T..
frcn tr e irforti tlen in ti e TEIS, I hent to tre' tUTEC 0591, - w4th
vrrieus raruertic.ns, I could get just about any nurber I wanted
out of these documents.

i r" * < 4 cr t< it, rt. It t i e 'r c 3 s-e r 1 rdu tt ry
All this points cut that the calculations in the pEIS may as well but aspo 'all) at T H I p2
have cree cut of ite air. O ero la no way to check them. There
is ne vey to duplicate tien from tte infor mation in ti.e FEIs. Tiere A care in r< int is openinf a door. Tt.ere is an air leck
is nc u4u tr ff ri a t:5 tt. tt ey ver." do,1c ped from the references. et d! . v t ic' na f e tte n>tisrel revs. An air icek is .
The-o is 1a +m/ ta independ en t,17 a sce r^ aia. their worth or lack of rt s!; . . *?4 . : **11t in tl e frir cf r d ttle'

wertt. entrs closet. ..' bit often an air lock is used to isolate
atsssokere on one side of C e leek from atmositere on the

Tria some criticism ctrries thru for similar paragraphs in otter side o' t'e lock. Therefore, air locks are sealed
Ctarterb 6, 7, F and 9. to air.

" tic time criticien zeers try er fer every nutter in t,his report, Nomilly, air locks take no more than a few minutes to
and tha only rosson trat I en not extend 1nt. ttis crities to to ne<ctiate. Tr.e air lock at TV1 #2 took about 6 weeks to
eve i r r i r r 1r t i e re t t rt , is ti et I have chly checked tr.ese enter after the first try,
et apters 5,6,7, C and 9, wl ict I mentien ateve.

Tiis excessive time is most im oo rta nt . TMI is not a normal
ec+c t c r. Trere will be excessive timas, exposures, and
une x pe c t o i ce c urrenc es. Some rule of thumb is needei to
1*' e-est ne 'ow m ech esN asin should be r,1ven to the f act

1tr.at this is en extreme - * 99* +ei reactor.
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Apcarently the N tC used a maximas ratio cf 10 for its
comparison cf best versas worst case. This is used for
Wolumes ans donare in the PEIS. Frem.the ristrarical example

t is air lack is * perfect ex imple f rem st ich to rener.ste qited above, a ratio of one to 6 x 10 is aperopriate,
a r ale or tt r.t. Jastification fcr tF e e<.mp,rison of worst case versus

best case n mhe-s a re not riven in tre Orapters 6, 7 8
* row r.em r , r. te nerutista an air- or 9 for vol ames nor in 3nv of the Chaptern for the $osares.Ucrmilly, it takes on1*

lock. A lita mt.ure marc d 9. i n -:.tMy nwm aal s y t r-lded no 197 P J"ested ratio bas ei e force of tistory b41ni it.
dita en ti * w t ra 'c 9 sm i .t - air lod . The t"{Il m is . S e r>wri' t en ue l ne my ex>re rtr rantible ratio, 1:-

nr 10 It i s d--i ved e un i -i c al l y frnm banu rteil fact.
-en Mr.a* y te J- ver- c e.rort .t J - w s.nt. M tien to necotiate
w nic l- . ,-, var, thi air Ink 1. < F 6 weekr. e f ter the ~'er? iM & ver/ rr*"e nmission in t his reprt.
fi ,t 4ttempt. .e can, thereby, develup e rule of triamb, for T e TII W1 restart tearinr,s era proceedin6 alone at this very
what this reactor will realire is what a normal wu al- require. minste. There is a pcssibility that TMI al will be operating

durint a period cr part cf the cleanup. This could be the
tale: N?at takes less than 10 minutes in a normally undamaged part o' tt e cleanup wSich 1* most danrerous, which wo ild be

reactor can take 6 weeks at IMI F2.
-

tre time durint wttch the dasared fuel is being removed in

is r.o guarantee t6 at T M I #2 wil@l not be subjected to another
my professit nsl opinicn as a r.at gicql engineer. There

13 minutes is to 6 waeks
13 min ates is to 6x7x24x6 ) minutes a ident cn tt e island during t? e cleanup. This " otter incidenf *
10 minates is to 6CL80 minutes enuli be tr e T.J /2 scenario occarring at ? N 1 #1. The PgI3
13 3ar a g mist lo k intc the ramifications of a TMI (2 accident at TMI
13: t x lo il darin the clean.p of 7.c #7

fkis rule cf tr ;eh can be extended to all circumstances and 3"S* 1"IiC*tl"n of the freq2ency of 74I p2 accidents can be
o=erations at T M I #2 Toin1 in Ple sstone aad Jordar N .elaar Peeer and its Environ.

->9+ al er' a-t s, etapter 4, *l. occurred once in approximately
3JO yep rs vf rea ctcr creration '.

I* tra dan ees are sirnificantly increased, during the time
of clean ir, t' ere st vald be a prc'ibitio n a f ainst reactor
operati n durtn: the cleansp.

At atinim :1, informatica m ist be develcred and placed in the
:Il of cl yanin- no a camweed reactor near an operatins'

re a c t or. T.iis will include interactions in the case of an
occident at T 3 e ? durine cleanup and IMI fl durinr start uand foll power operatien witt- speelal emphasis on the TN2 #p2
s e e r.a rio.

s
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Several Ocurt cases require stat cum 61ative
inicts be toeludit. That means that tte cuamlative
inpacts of T M I il operation and ace 1 dents on the This PEIS to a mystery wrapped in an entgua. Meet eriteria and
clavs up of T el I v be included in the HIS.

paramatera ne.1 1 te ertte omedevelop a report of this type are.
Furt'er, some e tin t a of i t a incre.1 sad off stae just unknom e.
dancers and et mvri vn vi t' tte dwces spelled out peg, 3 3 *;h. prac tee ce nJttlem af the rearter core er remeteren t he s stas aen a c t or Ta fe t - h*y in fa r a s
mi ntt Me rf dan er for a single nuclear ritt.as'ar mueb bui131ng is not b s.een."
be av we-e* and 'cw tue water s apply will be affected .'he $lepositten e f the fac111ty .. obether te decomelasjon er
anJ a.ptrtioned durinr &n accident of crises.

restere it to a conditten acceptable for 11eensed operettee .
' Jill three be sufficient water for THI #2 cleanup at le not within the eeope of thte FEIS."
a'.1 tinas as wall as en accident condition at TM1 h.
% mention of adenacy of water supply unter all cond. These are the very criteria skich are aest necessary.

itino seems to re adiressed In this PEIS. There were .;
not tse desirn water supply conditions in the FSA9. 'he Iteaceme for Cleanup Page 5 3 etate.*The cleanup operette. ,es
S is eran-e er water d2 sir,n conditiens require at least

will ret sve sources of radiation exposure that currently pesea tee nical specification chant,e and refersbly an
evaluation to be included in the F E 3. riske ta the health and eatety to the statler, earkere ad these i

members of the community reelding in nearby commenttlee.'

le esse indicaties of what the critert(that theUnless there

cleanup to stristag to achieve , there will be auch that has

to be redene which =111 increase exposures.

Examples are many: Broken itees , which are not

ralleactive,need not be removed for methballing. ' hey meet
be removes er repleeed for restart. Fueh piping , which get

radioactive dating the accident, may have to be replaced for
restart. These pipes need not be exoteed for methballing if
they are not too badly contaatnated. auch electrical wiring

neuld have to be torn out and replaced for restart, bat would

na,t need to be touched for decentaminatten preparatory to

decomelegiesing.

The felleutng table might help eespare the differences la the

problems of restart versus decentaminaties for deceasteetontag.
Probleme assectated with
Deestaleaiening Restart

Casplexity tr tius Very hig5e

Desages ." M aea !!!gh Very high
Volumes of Very high Ildsh
easte

The point of this table le to shav that the probless for deceumi
estoning and the problogo far restart are not the ease.- If yes

,

don't know which one you are gelag to tackle , you get-into
having to handle the weret probletes-free both. Ihlete cure to
insrease desages , dangere of accidente, andeosts.
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I concluie this Introduction andGeneral Comments In a letter dated Marek 2J ,1990. Gus Spaeth of the 8xecutive

with a few contemporary and timely issues. Offiosef the President , Council es Environmental Quality, states

' Chairman Aherne told a Congressional Panel chaired la this letter to Chairmas Aherne,*The discussion in these statements

by Representative Eckhardt (D Terns) that the shoddy of potential aseidents and their environmental impacts was found
craftmanship that forced the NRC to halt work on one to be largely perfunctory, remarkab1f standardized, anduninformative

nuclear power plant and fine anther another$100,000 to the public."

may be common.(Cept. 24.fl0 Phila D611etin.) This tradition , described by Gus Spaeth.ie continued in the FEIS.

The plant that the E! recently stopped work on is the The ace! dent scenarte' sand des.riptions are largelya

South Taxas IrNrct. Work ani Marble 11111 was temporarily perfunctory, remarkably standardized and uninfer==tive to the
suspende$ for similar reasons , but recently resumed. Publio.' This tradition does not inspire public c'enfidente.

This is the same kind of workeaship that we will face This lettenhas several attachments all describing the past

deficionetes of EIS's as far as accident scenario's and descriptions.at TMI. No matter how well intentioned the NRO may or

may not be , there'is no way to overecie shoddy licensee 1 would aise direct the staff to Jordan and Glasstene's latest book
Nuclear Power and its Environmental Ef fects andRichard Webb'sadd contractor craf tmanship. I submit tot not only are
Accident Hararde of Nuclear Pemer Plants. The description ofno solutions to tha' problem of shoody'craftmanship provided
auidents in these two books shedd be emulahd h the sto inin the PEIS tut also , this problem of shoidy craftmanship

is not addressed in the TEIS where it mast be' so addressed, the preparatten of all EIS's.
Finally, a werd about the future. The cleanup will generate great'

Poor performance most be k=een ad addressed in the PEIS quantities of waste. These wastes will have to be disposed of in
How deficient performance w!!1 affect the reactor must ourlifetimes. We have ne right to foist this problem on future

be known for at least the following areas of concern: generattens. No human being has a right to damn his geny to

1. Health and safety of the public safeguarding this generatierts deadly garbage for all eternity.

2. Dosages received by workers and public Therfere, we must knew what we will eventually do eith all these

3. Record keeping for quality assurance purposes wastes. Presently , there are a few badly overloaded low Icvel
4. and maneuvers to overcome the effects of poor waste attes which have been closed to TYI wastes in the past and

performance on the health and safety of the public, may again be closed to TMI wastes in the near future.

Improper practices may increase the chances of an accident. Not only are there no high level waste sites in existence in

This brings us tb the topicar anon Site Emergency Preparednese the USA gbut also the Courts have ordered the JRC into

Program in the event of an accident. The site will have investigating the question 'of onether there will ever be

high level wastes sites of any kind. anywhere. (Decket PR 50.51)' increasei numbers of workers on it due to the ongoing,

TMI#1 restart program and the TMIf 2 Cleanup. Traffic is These questions are not addressed in the PEIS except for transportation

also hampered by a wire fence separating #1 from #2. accidents on the way to non-existent waste sites.

On i pt 24 , 80 , I received aletter from Robert W Reid whis treatmant is not adequate or pr p r. The question of where
NRO, to Robert C Arnold, Met Ed., stating," Additional and when these eastes util finally be/to permanent and peacefully WHve #f 0PTE D

#''* * ""** * ' "" ** ""'I " " *information and committments se req'uired before we can
ennelude that your Onsite Emergency Preparedness Prgram have no right to endanger its own residents and the populaceof

meets the evehuation criteria of NUREG 0654." other states with radteactive wastes until and unless the questlan
of ultimate disposal of these wastes is settled.Yet Page 4-3 alludes to the Emergency Plan as if it were

complete and in working order. The Emergency Plan connot
be connidared acepptable until all parts are demonstrated*

as effective and in-place for both reactors.
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" M [N."C Nn M "M f N h " [ M * 21ternative methodsDe mengng
''# A*'

.r
COMMENTS ON SPECIP!C ITEMS IN PRIS. Page 1-10. "Coste of alternative methods....

cannot be considered on the basis of price. There is no

These comments are not meanto be compsenensive , definitive, or cost /tenefit ratio until a detemination is made as to whether
complete. They merely point out errore , omiselone and unexplained this reactor will to return 1 to service or decor.missioned.Then,
coincidences. Correction of the referenced pages will not make this when there is a basis for a Cost /Fenefit ratio,can price be
PE13 meet the NEPA requiremente. See the Inteoduction and General considered.
*ommente for guidance in meeting some of the NEPA requipements. Chapter 1.5 Total and cumulativa exposures are strangely missing

Also see the NEPA guidelines published by the Council &n Environmenti from the comparidone in this chaptar. Any c rison in useless

Quality and the NEPA det itself. The guides published by the NRC ani ecuntert:roductive with out some definitton of par-sm ters .

for meeting NEPA guidelines have many flaws, pe least of which such as volumes , dosages,[uriesanddescriptionofdifficulty.
is that the NRC guidelines attempt to meet the letter of the Chapter 2 Page 2-3. "If the existing condition continues (leakage
NEPA he without meeting the Spirit of the NEPA law. of 14$ gallons per day ), the valves will be incapacitated

within about 3 months." This appears to be a major concern that

can lead to many accident conditions and scenario's wih increased
Page xv1 Glossarp ; The Glossary is incomplete as for as anagrama.

complexity (such as an increased leak rate as most leaks tend to do.)
This makes reading very difficult. x/Q Page 6,20 OW,MW,. DW.

some exploration of this condition is needed for completeness and
These are just afew examples. Stoet can be figured out from the

hazard evaluation.
text . The problem is that this lack of complete glossary slows

Page 2-13."No reguhtory framework was developed to specifi.cally
down reading and is mest annoying.

adirees the types of uptque wastes that have been generated
Page 1 1. "This information has been included to the extent at TYI42 since it was never anticipated that such wastes would
it is presently available from the licensee.a Licensee information h enated."
must not be a prime mover *. this PEIS. The NRC must have more This may well be the most telling sentence in this report.
and tetter sources of inf: . aation to call 1. "No regulatory framework" Some regulatory framework must

d pending upon,thg Lip,enseg a,e the prime mover be developed and in place befoe any of these" unique wastes"e
,

.

to both unfati' an'd darigerount The Licensee' has the financial
are extracted from the reactor.

health of Metropolitan Edison as his first concern. The NRC 2. "It was never anticipated that such wastes would be created. "
le supposed to have the Health and Safety of the Public as This is an untrue statement' Anti-nuclear groups and responalble
its first concern. Therefore , depending upon the License governmene scientists have warned of the possibility andthe
for information places the health ani safety of the public in probatflity of major accide to for years. Michard Webb published*

a secondary position to the financial health of Met.Ed..which The Acclient Ha7ards of helear Power in 1976. Chauncey
to contrary to NEPA b w and tb NRC Charter. Kepferd made predictions on th NRC record long before them.

Dr Johnerut and many nuclear groups petitioned to have " Class 9"
Fage 1-6 Spelle of out that some of the Aux iuilding water accidents included on the OL azi JP hearing records at Limerick .

was decontaminated. However, there is very little useful Berwick, and several other nukes. Contrary to the k C's statetentR

data in the report from the decontamination to date. If the thesa asstes were anticipated by everybody but the NRC, the
volumes (uries, and other essential data were included in this nuclear industry and the uninformed andaisguided public.
report for the decontamination which has been accomplished to
date some extrapolation of this data could be used to determine

the volumes. Curies, amount of waste , and dosages which could be
expected from decontaminating some of the remainder of the vastes.i

! This le especially true for Chapter 5. The waste _s which have [gf)
presently been decontaminated at TMIf 2 have been those from the(I@fd3
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Page 2-17"to a transuranic waste storage facility." Where is rage 4-4 The sampling of primary coolant has not teen 7n to 30

this facility? Has it contracted to take all TRU wastes? meem dose per sample. Actually during the accident ? workers
were overexposei getting a sample. Thisis an example of picking

Are there an$ stipulations? That 1 **et Ed goes bankrupt and can't
and choosing statistics. Another probles is the off hand way thatpay? These same questions are also appqpriate for low level

waste , high level waste, non-radioactive waste (below low level the NRC talks of one chance in 480 of a genette effect or one
but not completely non-radioactive) an1 ar other disposable chance in 950 of a fatal cancer.

real andhorrifying nuitters when you cre the guy dying
materints generatet on the Island. These are

-f cancer or raising a damaged child. Furs er, tase numbers are
Chapter ?-9. Papers in the Harrisburg area reportei that the

New studien are continually
River has run dry for short periods in fremt of TMI. rios does based on outdated information.
t%is effect the tables on Fage 3-8 add the safety of cleanup shoeing that the dangere of low level wastes and radioactivity
with an operating nuke on the same island? are highty enderestimated. A projection usin6 Broes, Stewart,

and Morgans' data must be included for the cancer and genetit

Page 3-?1 " Contract with the U of P (Hospital?) for handling projections .

more complex cases." Is this the U of f in Phila.? Are there
"The differences would not be expected to be greater than a factor

Factor of four- too high or too low. How about a clue
ambulances available a ble to handle raitoactively contaminated of four.t"

..pespic? Can the U of P handle contaminated People? How as to what you are estimating?
extensive isthis contraet? 100 cases per accident ? 10/? a70 to 310 mrems Ehere isth natural , not technologically enhanced,a

This isbacyriound radiation 310 mress in the continental USA?
confusing or misleading. I need more information tote 11 which.Page 3-24"a distrust of thoea responsible for these activities.a mbout 136 000 person- hours."a

This PEIS and the actions in the ensuing months have done nothing Page 5-4 para. c.1.1.9.
to instill trust and an awful lot to increase disrust. This

why 'about"? Don't thse people punch time cardet what is the

sad axcusa for a. TEIS really is the topper. If the NRC manted
total ra11ation exposure todate for this work effort from
f tim behen ? Thy id regulation mandated information so sparte

to increase the distrust people feel about it they could not have,

chosen any other route which would have increased distrust more, and hard to get?

rara 5.1.4.1. This is a particularly erroneous paragraph.
Tage 3-28 One and a half pages of discussion and 3 undetailed maps *Misture of fission products in this surface contamination Is similar
are all the warning people are getting out of this document on

the routing of all the radioactive wastes from TMI. My comment to tgago{the wate(in the reactoe building sump."
# This true s

- by coincidence. The sump contains
-is obvious. This is insufficient treatment of Transportation

many materials which were loosed after separation or clasing of^1ternatives and Routes that may Be Affected!'
valves to auxiliary building. Also th sump must have acted

Face 3 30 This map is particularly deceptive as it does not show
like a settling basin. There is no reason to believe that thethat the route is really going thru a heavily populated urban are n.
sump and the surf ace catamination in the AFHE is similar to

av
Fage 4-3 * Introduction of underborated water could result in the any e extent,

Have the dETA filters in the nest paragraph been checked , repaired
cera becoming critical.a Yet, the Licensee was unable to analyse
the Soron content of this water for several weeks this summer, or replaced? Will thay be?

why is Reg Guide 1.140 not rigorously applied.? Who allowed thisApparently no attempt was made to anaglyre this boron content *b M *dispensathn M m ne 4 W W[at other than the lab which w1s out of commission for these weeks.
(NRC TMI Prograz Office Weekly Status Report-entire summer 1990) hi AM a Nb ./044 A45

his action was apfroved by the WAC . This fiasco demonstrates f b [tuuT

the lack of concern for the health and safety of the public by
both the NRC and the f.e .--.- A-52
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Page 5 35 Tabis 5.4-3 *AFNB Solid Waste Generation for
Page 5-5 Pars 5.1.4.2 " Subsequent percolation through the rock.*

Maximumandhnimumalternatives."Would this be the only pathway to the river if the Island is There is no justification in the table or in the references
submerged as it has been in the par t ? Explain with mapping. for the numbers in this table. Table 5.4 2 is just as
Page 5-6 whole body doses are not, enough and are misleading, such of an enigma. Answering a question with a question
Include hand and or. tan deses. IncludeEdrexposedworkers may be an excellent rhetorleal device but it does not
which occured after accident.

supply the neaded infronation.
Page 5-7 Para. 51.5.2. "wn= secter at .37 mile" Epplain the Wy comments on Charters 5, 6,7 A ani noma of 9 are

- Mlarth west anomaly."
essentially the same. All thse chaptern are deficient in justification

Inge 5-9 "The actual dose is likely to be within the range of the numbers given for dosages volumes.1 man hours. They do
of 500 times greater or smaller than the estimated dose ." not base anythng upon th actual historical dosages or man hours.
This is an admission tht any accident described in this

they use ridiculously small error bands .
report can be 500 times worse than what is admitted to in 1n8 There are some strange coincidences ths bear mentioning:
repert. That does not inspire confidence and trust. There munt

1. On Page 6-40 Table 8.4-1 Pf(S
be a way to do a better PEIS.

Liquids
8 age 5-14 Table 5-2-3 Even if the water at TMI testa out. Reactor conlant system maximum 200.000 gallons

Chemical Decostaenattenwithin EPA requirements. It must not be released to the River. NuREG 0686 DEIS Primary Coolant System

The people in this area have no reason to trust any governmental At Dresden BWR. Page 4.6 "The first rinse containing abont

or licensea nusters. Release of treated water would only exacerbate 200.000 gallons of liquid."

TN cos Wm. trauma, 'his coincidence of numbers is very suspicious. I wonder if this

8* " *** # "Page 5-25 " spill prior to the accident" Was the spill reported? *

* '## * ** "" "*Was this spill radionctive? Ifhat is th history of the spill?
*"*How did it happen ? When? Why wasn't it cleaned up? aid poor

' " "" 'housekeeping on a non-radioactive spill now increase the complexity *

* " * * * # * *of cleanup from the 3-28-79 accident? Is housekeeping poor on *

""# '" " " " "'non-radioactive areas? in safety reinted arjA ? A M /rsud j dP** *

~Y- - j
ft is en u. S me num en apPanntly an changed by aPage 5-27 " estimate "teoider" estimatdia i F

'

These estimmtes were made in the air. They have no as in *

fact from the information presented in the report . They are *

* *indefensible. Either put a reaso'able amount of infom-ation
"in the PEIS from which to develop thee numbers, put the exact

reference in the bibliography, or include some of the ' *

a a damaged nacMcateulations as an addendum.
I cannot comment of these volu:ne numbers without further
informstion which I was not able to get out of the text , or-

references. I have commented on this prob 1'em in my introduction
and genera 1 comments.
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183 Valley hoad ***' * *# '

Etters. PA l'/319
(ctober 18, 1980

'jhree Male Island Program Office Mr. Bernard J. Snyder. Program Director

Nuclear Pegulatory Coeur.laalon Three Mile Island Program Of f ice

Washirgton, D.C. 20M5 Of fice of Nuclear Reac tor kegulat ion
p.s, Nuclear Rerulat ory Conanission

Gentlemen? Washingt on, D.C. 20555

RE: Metropolitan Cleartrighouse
In response to the Envirersnental lapact Study s Review and Referral Memerandum,

Proj ec t : 80-44 Draft !!S -
Decont aminat ion of P,ree Mile

~ ~

Is1 ant Nuc' lear St at f an GiD-
_

@
p Dear Mr Snyder:a

,1
,

L

f4, y
'

r
'

The attached review and referral memorandum is cert ificat ion t hat the above
referenceJ project has undergone review and comment by the Regior,a1 Flanning
Counest and a recowaended action has been determined based cm the Counc!1 *a,,i r.

| { findings.
e e

'f I 8, !| Comments on this project were requested from: Anne Arundel County. Baltimore
j [ City, Balt imore Count y, Car roll Count y, Harford County and Howard tounty.

4
' >j

't >d Comments from the following jurisdic t ions are included wit h the Clearinghouse
i

'

review: Anne Arundel County, h i t imor e Count y, Car roll Count y, and Foward Count y.,

' f ,f
'

,
Baltimore Ciry

,

-

t _w _- 1

j ' *
We appreciate your attention to Metropolitan Clearinghouse procedures. If

J you have any quest ions, please contact us at 383-7110.
| -

Sine ely,

Elarespectfully.
r3 . ,t

,

#1 Je / y /',
ar.e Ise .St ep eMD' Harp, Cvordirst er

f

Metropolitan Clearinghouse

Attachment

sa m sc r e, we arema me, asenve r us, ten e , w n w,, sw. 9,,, oe wo
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REG 10g|AL FIAlor1NC COUNCIL '

2225 5. charles nimet a a a File so. 80-364 (3sttimore. Ms.ryland 21218 gag e'. go_3sg -2- october it l u o3 P C Meeting October 17. 1980

M N AND W ERR &L 3EBOR1512!M ne Coastal Zone Metropolitan Advisory Board, af ter review of the draf t E15
MCAM recommends against release of the water to the Susquehanna River because of the

possibility of bioaccumulation of radioactive material and its eff ects on the

Juste41ctions Baltimore Region 8928 nna ma eHPuh %

* " ' " * " *Paoject Emmes Draft EIS - Decontamination of TLree Mile Island Isuclear Station * Unit 2
1evels have already been calculated in NRC determination of safe release concentra-

Applicants U.S. Nuclear Regulatory Consission * * " * " " * " * I "" * *# "I *I ' "I" *
in the northern part of the Bay, but will be so small as to be indistinguishable
fue numal ackspu a a fa and Fuch htton Nuctm Mant.Grant Progress G5.111 EISSS E15

Costa The Regional Plannir g Council, af ter consideration of the consequences of alter-
native disposal options, supperts the Draf t Els findings with the following con-
ditions:

3
1. that cleanup of the plant proceed as rapidly as possible;

This progreassatic environmental impact statement is an overall study of the activities 2. that contaminated water in the plant should be processed and the radioactiverecessary for decontamination of the f acility, defueling and disposition of the radio-
residue removed f rom the plant site and the processed water should be reusedEctive wastes which resulted from the accident on March 28, 1979 at Unit 2 of the nree

Mile Island Nuclear Station. The status of the contaminated f acilities has been reviewed, as much as possible in subsequent cleaning activities;
together with methods available to carry out cleanup operations. It is asse-ted that

3. that whereas the Draf t EIS identifies the potential problem of public fearmethods exist or can be modified to perform these operations with minimal releases of
rtdioactivity to the environment. of consuming fish caught in the Susquehanna River and Chesapeake Bay. It

does not discuss how the problem might be addressed. The final EIS should I
I

include ways to alleviate public fears of using these waters and the NRC
i

CNMT should consult with EPA and Maryland agencies on this problem. Since there
is widespread public concern about the saf ety of releasing decontaminated

- The Draf t Programmatic EIS for decontamination of Three Mile Island Nuclear Plant water to tne Bay, the NRC should make a concerted effort to respond to pub-
outlines the stepa proposed for cleanup of the plant, and discusses the relative lic fears; and

tsdiation exposure or risk for each step. The biggest impact on Maryland of the 4 that if the water is released, the current federal monitoring program should '
>

c15anup operation is the potential for flooding and accideatal release during th,
long cleanup period, and the possible release of decontaminated water to the be expanded along the Susquehanna River and upper Chesapeake Bay to include
Surquehanna River. The NRC ataf f f avors release of the decontaminated water to slack-water areas, and sediment where suspended material is likely to settle,

ts er a nitning M fish abm and betw Conwingo Dam. N a mont-the river. The sadioactive material that is removed would be shipped by truct
I fin 8 Pt Sram should commence before an water release and continue until theto a nuclear waste disposal site in Washington State. end of the cleanup operation.

The water released to the river would be well within NRC operating standards at
The attached resJ1ution was adopted by the Regional Planning Council and is af fine!point of discharge and EPA drinking water standards at the point of nearest in-
as part of the Council's commsents.take. The release could be completed in 1 - 3 years. Thus, the NRC sees no

t

scientific reason why the water should not be released under a carefully controlled f
release rate and proper monitoring. Although they have found some technical errors
in the'EIS the Maryland Power Plan Siting Program agrees with this conclusion. I HEREET CERTIFT that at its 198th meeting, held October 17,1*80, the Regional
Currently an agreement between the NRC and lancaster. Pennsylvania prohibits Planning Council concurred in this Review and Referral Memorandum and incorporated it
release of any water freue TM1 until aiJ 1981. Mo the minutu of that muting.

;

The other alternatives to release of the water to the Susquehanna River include
(1) storing it in liquid form on site; (i) releasing the water to the air through WALIER JJOHALCQK JR.October 17. 1980 - s
fErced evaporation; and (3) solidigying the water in concrete and storing it either
on or off site Storing the water on site would make it subject to accidental DATE Walter Rowalczyk

latkage and unknown possibilittee of flooding. Forced evaporation would create Eaecutive Director
fog under certain situations, and gould limit disposal under specified meteorological
conditions. Solidigying the 480.000 gallons of water in the auxiliary and fuel
hardling building would create 100.000 cubic feet of concrete. In addition.
there are 1 million gallons of water in the reactor building. If it were solidt-
fisd. the 1 attlion gallons of water would fill 36.000 55 gallon drums, and require
et least 600 truck trips to move.
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y3'atshr. Larry Reteb. Director 214TE: August 19. 1960
REGIOP.AL PL##41NG CDL7JCIL . Department of Planning
2225 North Charles Street 222 E. Saratoga Street 3 & P Meeting: 9/5/80Battinoce. Maryland 21218 Baltimore Maryland 21202 I P C Meetir4: 9/19/80

C Joint RPC/CMESA trview Cycle (up to 60 days)pg gy,4

rSUMECTs REPTRML C00EINA70R 1ETIEW SMW
ipcI*C THE OPPOSITICPJ OF T4 RELEASE OF WATER LEED IN THE CLEAPAJP OF THE TWEE REGIONAt, plANN"tNg '
afILE ISLNO PLCLE AR STATIOrd W.IT 2) TO TH SLEQUEHAt#d RIVER. Applicant 8 U.S. Nuclear Regulatory Coussission -

CCT 1 7 1960Project: Draft Els - Decontamination of Three Mile Island Nuclear $tatic . Unit 2

. WHEREAS. The Coastal Zone Metroelitan Advisory Board has been appcinted I & B Pile No.: 80-164by the Regional Planning Council to serve as their advisor on coastal zorie tutters; I_ 4AJ d E riaffLAND
and Conunents Should be Returned 378 8/26/80 -

" ~WEREAS, the Coastal Zone Metropolitan Advisory Boaed has reviewed the
Draf t Prog *amatic Environmental Inpact Statement (EIS) related to decontamina* 1his project has been forwarned to the following local departments or agencies
tion and disposal of radioactive wastes resulting frera the March 28.1979 acci- (Check ap riate blanks and attach consnents from the reviewing agencies):
cent. Three Wale Island Nuclear Station. Unit 2; and

*
gNEREAS. the DEIS acknowledges that radioactive tritiu . strontis 90

and cesiwn 137, as well as other radionuclides present in the water to de released Environmental Protection h an Islations
to the Susquehanna River, will be detectable in fish as f ar south as the Potomac
River for as long as two years; and V Others (specify) Baltimore City Hemith Derartment- Rur_ n f Inmmm i t y Hveiene

veEREAS. the DEls states that these levels will have no impact on the
sea ood industry or public health, but does net address the concentration of

__

r

these bloaccanulative radionuclideo in the food chain; and

.
JURISDICTION'S COMECS

vHEREAS, the health of W rylar.d citizens and their economy may be ensaw
gered by the unknown effects of this bioacevnulation; and Check b

tNEREaS. %ryland depends heavily on the Chesapeake B&y fCr DCTh sea #ood This juriedlCtion has no comments on this particular project.
and recreation; aad

this project is consistent with or contributes to the fulfillment
te1EREAS, the Coasts) Zone taetropolitan Advisory Boaed, considering the of loeml comprwhensive plans, goals and objectives.

above facts, has recomended that the Regional Planning Council oppose the release
of water frora the clean p cf the Three Mlle Island Nuclear Station (Unit 21 to This project raises problems concerning incompatibility with local
the Susquehanna River. plans, or intergovernmental, environmental or civil rights issues

and a meetird with the applicant is requested (attach comments).
WJh . THEREFORE. BE IT RESOLVED that the Regional Planning Council coposes ~

the release of clean p water from the Three Mile Island Nuclear Station (Ur.it 21 This project rsises probleas concernir4 incompatibility with localu
to the Susouchanna R ver; and plans, or intergovernmental, environmental or civil rights issues,i

however, a meetir4 with the applicant is not zwquested (attach comments).
BE IT FLPTHER RESOLVED that the water should be stored oc recoved fror- ,, j

-

the area so that it may not endanger the public health or the health of the *V Shis project is generslly consistent with local plans . qalifyingChesapeake Bay. comments azw necessary (attach comments).

REWHN TO: Signature M
1 HEREBY CERTIFY that the above Resolution was duly passed by the Coordinator, Ntropolitan Clearinghouse

~ Y
Regional Planning Council at its ig7th meeting on October 17. 1980. legional Planning Council Title

2225 N. Charles Street 3 +

WALIER J. K0WALCZYK JR. ""***" ''' "''# '"* ***18 ##1
october 17. 1980

Date esalter J. Kowalczyk, Jr. i
Executive Director
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g- seana ce a . 9/..ju
egcx y/ < v.. . ww,,,ML

[ au FKet:Mr. Alexander Spear IdTE: Avsust 19, 1980
gqd.% - Referral coordinator

Date s ugust 19, 1980 Office of Planni g & Zoetag 3 & F b eti.ngs 9/5/80
Arundel Center R F C Meeting 9/19/80

. go, Mr. Larry seith, Director of g g Annapolis, Maryland 21401 g

g Gi g y % up
Department of Flanntes. C Joint RPC/ o 60 days)222 E. Saratoga Street gfM*Saltimore, Maryland 21202

gSg50NEcTs RElrERRLL CODEINASCR Ini?IEW SUletARY

SCWE'T s FRC/EOT Ny2ITICAT10!t FIT!W . Applicants U.S. N. clear Regulatory causeission pg
_ . ma'9t- *

Applicants U.S. avrlear Regulatory commission Projects Draf t IIS - Decontamination of Three Mlle to anPE- Letten, Unit 2

Frojects Draf s 115 - Decente=1mation of Three Mile Island Nuclear Station. Unit 2 R & R File No.s 80 364

3 & R File No.: 80 164 Coseents Should be RPtumed Dys 8/26/80
... . .... . _

Connects shou 14 be RutumeS Pyt 8/26/80
1his project has been forwas4ed to the following local departments or agencise

Ched We (Check appropriate blanks and attach comments from the wriewing agencies):

M e an ney ha.: no conments on this particular project. [ Flanning Public Works

Ms grefect is consistent with or contritr.stes to the fulfillaer:t / Environmental :,actection haan Relationsof local cocTnhensive plar.s. pals ar.3 ctjectives. /6 Othan (specityhhy/fg ./% ,_,
This prcje:t raises issues concer.ing ineotpatitility with local M
ytans or intergwen.nental protless an$ a meeting with the apslicar.t *
lg nqueste3 (Specify below). ~ - - - . . . . . . . - - .___ , ,,,,

Na greject rsises issues concerning incompetitility with local lla* s g g g ,g g
or interrevemmer.tal protlets, however, a meeting with the a;;11ca .t
is ut, n;uested (s;e:Afy below). cheek me

me prcject is pnerauy consistent with local. plans, but qualifying g g, ,, _coteerts are necessary (Spe:Afy below).
'

Co-mests V 17s n- 1'* N m* G P- HF %"^ M ' " '~' # A ~ W
of local compnhensive plans, goals and objectives.

Dr* 4 k ' '-b **N''* " w / )7" arf entg;: , Vee m y cer .:nt freders This project raises pmblems concoming incompatibility with local
plans, or intergovemmental, environmental' or civil rights issuesa. . .

and a meeting with the applicant je, requesteS (attach comments).pcq wor % c e p r. re..g ri ca g et ed r .,

(13 4.s t WJ Jin s.w.a d'e' w r* * m N* r' W **M i d .e
.Jhis project usises problems concoming inoompatibility with local

''*"* ***""''*"-"c'' *"' "*""*" "' c c'"' "*** *"""-m 1mr, v m % - < W v M however, a meeting with the applicant is Eq1,' requested (attach coaments).n rz,.,x w mn g
Hyg,,1gm, ) y TW C. r y se {Isth rL O!!'? W 0%*t UM b '* '' ^ l

"ehGi"TdrJA'cesMV md.w,tu-w,.1Jekfe,,e r:M>Lshw wn/ trit' *-""'""""**''(*""".*-"")/, A , I 'alifyingAwa We project is pnerully consistent with local p1 y

s a .

-
.

we auft v,- q |fgg . )ff*
.

Title B . v' eA t V (Gnu P' g"'kl my ,g,n, ,

s ne, &. r,- cr,, &n n, M- gcgg"y,1)sy c1 ""e"~~ ,,,,,g 'd,, y j 7,( 4 _
o

2225 n. charles stnet j J,,
Daltimore, Maryland 21218 Agency a##rJbrf.6, N/#///('TMMf

,

3 |b?) #*Date so
. , , , ,

ha f/ '

A-57



-__ _ _ . . _ . _ __ ._.

FEM Mr. John $syffert LANs August 19, 1780
office of Flanning & tening
County courts Suttding 3 & P h etir4: 9/5/80
4ol Sosley Avenue R P C Meeting: 9/19/80
Tewson, Maryland 21204

Date: August 19, 1963 Joint EPC[CMSSA kview Cycle (up to 63 days)
r

20s Mr. Aleaander spear
3e!erra1 Cserdanater BC3 JECT REFERPA1. C00EUATOR ETIEW SDEARY pgg
Of fice of Flanning and Zontes cy p*
Arvadel Center Applicant U.S. Nuclear Regulatory Casanission
Annapolis, Maryland 2140] !EP gg pggo |

Pmjects Draft 115 - Decentamination of Three Mile 1 land Nuclear Station, Unit 2 a

50BJECT: F1WECT N371FICAT105 RETIW
R A R File No.: 8o-364 Saltt:T tenerg;D

Applicant U.S. Nuclear Regulatory Cournission
Coassents Should be htturned Py 8/26/80

,

Projects Draft EIS - Decentamination of Three Mile Island Nuclear Statten. Unit 2 *

R & R File No.: 80 364 We project has been forwarded to the following local departments or anncies
(Checkappm inte blanks and attach cocuments from the reviewird agencies):

Connants Should be h tarned Py 8/26/80
[ Planning Putlic Worms

_Che9 Ore

This ager.cy has no coazzents on this particular project.
"

'|his project is consistent with or contributes to the fulfillment
of local comprehensive plans, goals and objectives.

_.

This project raises issues concerninc inecepatibility with local
plans or intergovezrmental protless ans a meeting with the applicant JURISDICTIC5'S CCMMENTS
h zw pested (Specify below).

#
This prcject rsises issues conceming inece;atibility with local pla .s
or intergovernmental problens, however, a meeting with the ap;11 cant / This jurisdictice has no cosusents on this particular project.
~1s d apested (Specify below).

* I"O' ' ' * " " ## " "

Y This project is generally consistent with local plans, but palifyinc * ** * *E "' * I ""' ' #* ' '# "*
cccuments are necessary (Specify below).

This project raises pretless concerning incompetitility with local
Cotsments - Request that the Maryland State Covernment be allowed to have plans, or intergovernmental, envirormental or civil rights issues

and a meetir4 with the applicant h repeated (attach connaents).
' n representative on site to monitor clean-up operations and to take

This project raises problems concernir4 ince=patibility with local
samples of any radioactive water which.has been treated for possible plans, or intergovezraental, envimomental or civil rights issues,

bowever, a meeting with the applicant is ne,q requested (attach cocannts).
A ture discharge into the Susquehana River.

This project is generally consistent with local plans, but qualifying
(continued on back) cocuments are necessary (attach cozzarnts).

M 5 TO: Signatun tM M- d A

ITTE TO 10C11 RE!TRRA1 C00EUATCR Sigr.atun ma j r g/ hp[ '7 (
1

- Coordinator, htropolitan Clearinghouse
kgional Planning Council Title Asst, to Ahirartr3t he neracerBAXED A30VE

- ,-
Titi //?/r'p// 2225 s. Charles street
AgencyN/L4[ NfDf/r Baltimore, Marylans 21215 Agency p e +4 y v % .y

9/rH/emate
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PMM Mr. Edmund Cveman D43: August 19, 1980
Director.' Flanning Coastesten
County Office Sullding 3 & P Meetirds 9/5/80Westminster. Maryland 21157 9

p IC;,e
,

R P C Meeting:Datel August 19, 1960 REG

C Joint EPC/CIG J hview Cycle k pQ 60 days)4

#8 Mr. John Seyffert
Office of Planning and Zoning US 25 g
County Courts Butiding 501TECTs RDTRRAL C00EINATOR RinTIW SUMMARf
401 Sosley Avenue

.

Towson. Maryland 21204- Applicants U.S. Nuclear Regulatory Commission 34; g '

' BUATET: PRGTEct 3017FICAT10li RETIW Project: Draf t E!$ - Decontaminet ton of Three Mlle Island Nuc ea i. Unit 2
Applicant U.S. Nuclear Reguletery Conssission B & R File No.: 80.364 t

Project: Draf t EIS - Decontamination of Three Mile Island f aclear Station. Unit 2 Consents should be bturned Pys 8/26/80
. .-R & R File No.: 80-364 _.

*

1his pmject has been forwardeS to the following local departments or agenciesCossents Should be hturnoi Bys 8/26/80 (Check appropriate blanks and attach comments from the myiewing agencies):
Cheek cre F1 M ng Public Woris

This agency has no comuments on this particular project. Ebvironmental Pmtection Eman blations
_ This project is consistent with or contri%tes to the fulfillment Othen (specify)

of local compnhensive plans, goals and objectives.

This project raises issues conceming incompatibility with local

plans or intergovernmental grebisms and a meeting with the applicant
h requested (Specify below . JURISDICTITS CapetElf1Ss

This paject mises issues concoming incom;atibility with local plans checi One
or intergovemmental problems, however, a meeting with the applicant q
is Ig,1 pquested (Specify below). A Yhis jurisdiction has no comments on this particular project.

s
This pmject is generally consistent with local plans. but qualifyir4 This project is consistent with or contributes to the fulfillmentcomments an necessary (Specify below). of local compnhensive plans, goals and objectives.

Comments This project raises prottema conceming incompatibility with local i
plans, or intergovernmental, environmental or civil rights leeues
and a meeting with the applicant g nquested (attach comments).

.

This project raises problems coneeming incompatibility with local
plans, or intergovemmental, environmental or civil rights issues,
however, a meeting with the applicant ested (attach comments).

.
This project is fererally consistad with,2kg

comments are neccesary (attach commentag[[ plans, but qualifying
.-

e,

-w _ A> . .- .. .. .. _ _ . . . . . . ~ .

IET15 TO 1.0 CAL RE3TPJtti COORDINATOR Signa '

REWlU TO: St.gf n-
NAMED ABOYE R Coordinator. htmpolitan Clearinghouse L / **

""'

Title h gional Planning Council Title M re-tc'r
s

2225 s. Charles stnet Department of Planning andAgency Daltimore, Paryland 21218 Agency hvehee
_

'
Date Ane m 91_ 1980
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ygma Mr. noaas C. :krris, Jr. n: f.ugus t 19, 1980
Director Of Planning
3430 Court House Drive 3 & P heting 9/5/80
Ellicott City, Maryland 21043 g y g y,,gigg, 7<~ l

-| m PNN'4Cs
* "8"' '

Q Joint RPC ewCycle(1 pto60 days)

gp 3 ,1MO TCt Mr. Thomas C. Marris, Jr. -

3CB3C7: BEFEPJtAI, COORD3@R REVIEW EUMMART Director of Planning g
3430 Court Mouse Drive

Applicant U.S. Nuclear Regulatory Coenissten 3ALTIM'RL M __l
Ellicott City, Maryland 210 0 mag. g

Projects Draft EIS - Deconteotnetten of hree Nile Island Nuclear $tation Unit 2 g3 pyy ggryggggg gg 15

3 & R File No.: 80-364 DW N a rvApplicants U.S. Nuclear Regulatory Connission 4)UP(ry
Comments Should be Iktwmed By:

0]6/80 Project: Draf t Els - Deconteatnation of Three Nile Island Nuclear Station. Unit 2

This project has been forwarded to the following local departments or agencies R & R File No.: 80-364
- (Check anzo;riate blanks and attach ccaments fmm t zwviewing agencies):

Coments Should be fetumed Py 8/26/80
F1-hg Public Works

Cbeck One
Environmental P25tection h.an Ierlations

X This agency has no comments on this particular project.
Others (specify) 2.is project is consistent with or contributes to the fulfillment

of local compnhensive plar.s goals and objectives.

This project raises issues concerning incespetibility with local
JMEMCTICRi'8 CCHMENTS plans or intergovernmental problems and a meeting with the applicant

~is nquested (Specify below).
Cheek W

,/ This project rsises issues ecuceming incompetitility with local plans
or intergovemmental pzstle=s, however, a meeting with the applicantV This jurisdiction has no commenta on this particular project.
is ,r;;t, requestel (Specify below).

This project is consistent with or sontributes t- the fulfillment This project is generally consistent with local plans, but qualifyingof local compnhensive plans, goals and objecti consents an necessary (S;ecify below)..

This poject raises protless concoming incompatibility with local
plans, or intergovernmental, environmental or civil rights issues Co=mnts
and a meeting with the applicant g nquested (attach ccaments).

This project Isises problems concoming incompatibility with local
plans, or intergovematal, environmental or civil rights issues,
however, a meeting with the applicant la gt requested (attach comments).

D.is project is generally ocnsistent with local plans, but qualifying
comments are necessary (attach comments). ,

fi
~

~[ b

Coord.inator, htropolitan Clearinghouse J# ~ f) '
b. /j

- p\_q) I>
'

RETCIIN TO: Signatu. '

RL*XR:: TO 14 CAL REFERF.AL COCIC3 ATOP Signatan

Begional Planning Council Title
-

shhAV NA! C ABOYE ceorge 4 Heineyes |
,

f
Title J rece 4' -

2225 N. Charles street # #
Baltimore, kryland 21218 Acency . igency Department of Puhtie W,rk sg

[-2 7-90ut.
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|9 1 United States Department of the Interior
'

- =.

;
r

.CEOLICICALNURV1;Y ' 3:

WATER RESOURCES DIV1810N ' !
- P. C. Box 1107

- Barrisburg, Tennsylvante 17108 Pese 3 - 6dastJaragrapht ''

For the past several years minimum releases for daystown Den have been 300 cf s1
'

however recent flows at the sage below the dam (01563200) have been es low as *

200 cis. We understand the pumped storage project for Stony Creek was euspended
Oc tober ' 21. 1980 ' with the State's declaration of thte creek as a '' Wild River". *

1
,

Jage 3 - 8. fourth parearapht 4

'
. .

The date for the minimum observed flow at Harrisburg to September 18. 1964 !

Mr. 01iver Lynch Section 1,eader -
Environmental Review Section --

) , g, second tables-,

- TM1 Program Of f ice
U. S. Nuclear Regulatory Commission The monthly (August - December) 100-year minimum flows reported herein appear to

be in considerable error. USGS has not made a routing analysts of low flows for7

taashington D.C. 20555 - the lower Susquehanna River since v1177-12 (copy enclosed) was prepared. The
Dear' Mr. Lynchi almulated post-Raystown curve of Figure 19 of that report could be entrapolated

to indicate the 7-day.100-year flow (with a Raystown Dam release of 480 cis
I

: on. or about.' September 15 last, Mr. tielm of this of fice spoke with you. by instead of the present 300 cf s) as about 2.900 cis. The corresponding 30-day
.

'telephoes, about statistics In-the Surf ace Water Hydrology section (3.1,4.1.) (or October) minimum flow would be about 15 percent greater. or 3300 ef s.
of thn recently-released NRC report "Draf t Programmeatic Environmental Impact Minimum 10& year flows for August. September. November and December would be

:

Statament''. on the TM1 accident. . Subsequent to receipt of a copy of this report - proportionally greater -- per the top illustration of Figure 3.1-7. The Sus-
quehanna River Basin Counteston has made additional low-flow touting analysee- f rom you we have reviewed section 3.1.4.1.

,- f or the lower Susquehanna River, to which you may wish to ref er.
The following correctione and commente are submitted for your information and -

4

consideration should the ERC decide to publieb corrections: Ifaure 3.1-7. bottom illustrations"

t Prae'1 - 6. first tables - The curves in this figure, particularly that for the 50-year recurrence interval.
do not entirely conform to our stattatical analyses of daily flows for a steller

- Drainage Area. Average Flow.. (1892-1972) period. A copy of p.283 of the report ''im-flow Characteristics of
Stream sq. msles ef. Pennspania Streams", which summertaee our f requency data f or sage 01570500

is enclosed. !.

*
Conodoguinet Crees , 506
Yallow greeches ' Creek 219- 9 _aae 3 - 12. table:

ISwatara Creek- 571 0

, - Conewago Creek (West) 55 0 The etted source for this table -- Figure 1 of PA-77-2 (copy enclosed) - provides,

data on monthly median flows, but not for average flows. A printout summary of

Prae ') - 6. eccond tables
' monthly flows and a statistical summary thereof. for the 1941-70 flow records of '

gage 01570500, is enclosed.

Characterlettes Flow. cfs'
. Please call ne $f you need additional hydrologic information.

I' . Minimum da!!y flow (9-18-64) 1.700 '

Average annual discharge 34.500 Sincerely.
t

260.000'Mean annual flood .

1.020.000Maximum flood of record (6-24-72)
8(nry J. McCofi

; Acting District Chief

Enclosures (4),

NOTEt Dae to their length and bulk, the
enclosurce mentioned in this letter
are not included in this appendtz.

A-61
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J oasan 'ataartet
sio sth stred
31. groban,pa.,itsee COMMISSIONE R$ DEwaSS CLOWER

."fu".% EttilEaunty Commisstoners o,hROBERT C ADAMS
10/23/00

eusesmanve assisram
ROOM 101. COUNT Y OFFICE BtALDNG

WWAMC MANtOVE **
t em uo ELKTON, M ARYLAND 21921up fellse,tahabiteate,

l'a ortstag to paa bottag that se saa evole alct of Este11estant gartage (ete) and| FRANM D RAGAN
es2 jest get to a sammen sense level. Sagene who has any saareasse of the sueler olte m-

it o.a de as ,s.em. seed who. ,. lee <.t
ti,o.. .e it lad..t,m e,

.m-,,,
,o to e.. the~. a 3elme. tie. ,or me -1.- m7=p-

to 1,ree.et . le.r et. .a,
,

e,ta hie e ,, em tb. ,,ee... ...r it .ma ,,et e, t t e .e the .a, ,,.sione ,_
TO Nuclear Regulatory Commission

or we all eaa preesee is the matfienties et people ama a lesning of hos to live with
: Fra@ D. Ragan, Cecil County ComLissionerlose eatsavagnese et ear rensasses.

Saa stat 1: the kg word eaneernlag meter waste - ressusosa. Leet armed jset REG 4 d hree Mile Island
the er a here (TE1 ouvremading eenmanitteel and thlet of the fastsette fields one etsumes
(ast to mention the femteetle skildre, woes ama sen) whleh are belag subjected to all # *# '

of the snelant aerbode, and if it osattases what goes will all these Sklage bet Who estres bN '

Ubat seed to 14 if weif therePa enough eleotr.etty tr we enn't gram feed in ear fieldet Please accept my sincere apology for being unable to attend
esa's arten ser untert Aa4 dea {t sessee se sammes people are se igassest met te kaas y ur meeting regarding the Three Mile Island incident.
skit omas errethlag to esatistaste4 there's as way taey enn ever he returned to the state

1 commend the Nuclear Regulatory Commission (NRC) for the
intenses for ste mae. countless hours spent on this project. It has occurred to

I am het esseet at tha legte,ef stytag up the lavastica that got est of head steg me that perhaps those persons operating the plant did not know
1 ans8 4 understand how supposedly late 111 gest peagle san't see tre all the evile for amt. ' that were bestowed upon them and the effect

1 sea 14 bope that all of the bata l'eser osm14 it h ns'wetgt the f em besettle of uselaar peser.
be teensla r en hem to ser, trol the asste we altasds have esecrulated, and sculd thist testp

Does aaremo really unat a emop ette aanr their hand er Now, a year later, they are discussing the 'bigjob'--cleaninh-
a

wedes*% ase2 esemore essee. up. This job could have another enormous impact on the publi
1r taegr sessant er la teatr esamlatant to can't get sie of thle staff so we bed better just as the original problem did. I sincerely hope that all
stgere est e any to sentrol it before St totes ever ear Itves, or just plata takes sur methods of clean-up have been considered by the NRC and that

y u use the greatest discretion in making your decision.
3 hope I have opmot op a space la pour bases, ame hearte, see that Fen'11 eemsteer

(etag went le best for 38, the People who like 117 tag here en this esm14 be gnent planet, I am hereby re uesti h
to the Three M le Is and a a a ot e n le p e la ,

by set allowing any thrtber seegege of anslaar teste tats cor streads tottereo esvtrea.
c ost. Perhaps if more were known about the effects of nuclear

f/ p wer and the way to use it saftly without endangering the
Stasore17, land, vater, and lives of the residents in our area nightmaresgw Q7 4 like the Three Mlle Island incident would not occur. We were

lucky with the Three Mile Island incident, but what about the
Ps(3e any of those semelderlag emoptag not.We partage into the besganhamma 3tver thint next time?

Shay usat their obileren, or thesolves, to SMak 191 er est the rich ther een14 esteh,
if the fleh essv1To itt I hope set and hope they have the senee to knee se one else Is the NRC prepared to take on the responsibilities that o

y lette etiat essa tul with nuclear power. I must remind you that the NRC sets he

Therere nothtag wreeg eith edinittlag e odtetangd)gt:s ; Mt g rn the nuciear eeuer plents,
~

but we am mustunste to either.

sad get e. the ,tght t e.,te . .,o e.vi-e.t.i ros .

<4%M '

g
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C# K\T ) 41E .T G it inC .LatM n-GuLATuRY CLM el%IL'a GN THE DRM T
i 3<- T ! ; L . .* l t t;T't 3. : t: U T FLA LCCU.T '.I. 711. Er T* REC h!LL

1A,s; 2

Imver, by the Am.nt's failure to rtmal tic full cost of each. In by mathy Ellett, tergur or . omen voters of %rylend, with the concurrence
,, gn, g, ,, ,, ,,,,, j,g,,, ,, g,,,,,3,,ng,,

a,ddition, the d>ctrant of fers little ir.dication of the sclative twrits of The Lec ve of a c*e n Voters of Paryland has long pro *ated en environ-a

these cptims beymd the cmclusion that, an balance, the benefits of a n.e n t t%t is benericisi to life. .e stre gly believe that governmental

cleanto mtweigh the costs of prese vire, the status qm. Civm the as yet p y g , x ,, s r. ,,. i 7 ., m. n ,, ,_qtn y, , fyt, cf cu, ,n,;,c.,,,,,

incocplete nature of the infonnatim available, I urge tie armissim t mast .1.nys be accomp>nie: ty a d e au -t , infor-stion =no eutsequent public
take no actim during the cicamp of Bree 1411e Islmd that my adwrsely p-.rticia t2 b e. 4 r*rtical r13 1 0.:rtant fur t>= b r.. ule Island.

affect tJe quality of liaryland's ddnking water or threatm the vitality c2,,n-up because or id spread i:utlic suspicien and lack of credibility

of its seafood irnfustry. of t h .- u ilt:y m t- c.

A secorsi issw that aust be addressed is the nature of the ptblic's Tne t,,p, ear, not i, tend tu mai cc w nt* cn the tecnnical aspects

involwnnt in the mg> irs clenp p m ess. ne Grmissim staf f las of the LI i. no.ev.r, .r as h vt see c cerns .* -ould like to e=pressi

estimated that the &cantdnatim of %ree Mile Tsimd will take at least Tre c i , , n %- p r x *> n i, e s t i+ t u to t.' e S 7 years. It is en
*

.

fiws to r.cwn yurs. Civm the mprece&nted and highly smtzlex nature of ,a 11 . , .. 11 sc,e , - tat h. tu a c a :,u r t e l y

this m&rtakirg, it would be unreasmahic for the Omission to mnsider c cr,t at-- - en Lei 12ey and di p m of the -astea -ill not

that its obligation to cumult with tie p611e can be totally fulfilled by m e n at ec roe t smis ti%. Trerefore, it is e straly

reetirq;s, sudi as this one, in the cleansp's preliminary phase. I, there- imaart et th t the formal public hearing process not be limitea

fore, also urge the Gridssim to assure Maryland's citizens and ptblic ta this preli-lu ry !!S. There sha 1d be public informaticn and

officials that they will be consulted prior to and be givm a chance to ca"ent at etl st*g*s of the proc ess. This is the only =oy the

carirnt umn any significant actim sbich tic Gmissim pnposes to pe ale will avr accept any e=posure th it proves necessary during

authorize durirg shat apparently will be a lengthy process, the ele n-up pt r t ;d. The import-nce cf this cannct te uverstated.

* *' ul i lid to '=;ress cur cencern atmut the inportance c;f%,uk you for your careful cmsideration of tirco co mits.
cesiga -tir, off *ite =asta dierocal fecilities as soon .* posible.

n is1.9d in tm riddle of the sus t,uch nne diver is cct suit.'lea

Jr *CCedta!Ic l i it 3 ., S e 1 E i t t! Lur" 0" ,e tE*pCI ry wsis.'-

The gre-test nc -occupatic,=1 e=posure to radiation from the clean-.

up praceta .ill +pparently be t .: thu gapie along the meste disposcl

tr'M ; art route. "Lidt precebres as well es conquate regul+tions
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1 COUNTY COUNClt,

2 OF

-2- 3 HARTORD COUNTY, MARYI.AND

4 Resolution No. 63-80

Geefood if ille rrdiorctive w*atev'ter ir dumped. If there's 5 Legislative Session Day 80-29 (October 21. 1980)

only e drop of P 1, ' conservrtive ectir-tc, that will be 23 m'/j",O Introduced by Council President Hardwicke and Council6
Members Risacher, Pahll, Schafer, Spry,

e year. Fur *her, it ey t n?e yeare to si n b&el' there concu err ' *"* * " "

8'confidene:e t o thet fi*.ne should rt leret bc doubled or tripled.
9 WHEREAS, liarford County is a member of the Coastal ZoneIn feet, I believe t he eccno~ic J c.la. e vould te much rert er.

103 Metropolitan Advisory Board appointed by the Regional PlanningI hope yoa vill includt these ficarcc then you erJeulete the
18{1Counciltoserveasadvisorsoncoastalzonematters; andeconctic ccet/benef f t re lationrhip of veriouc rite rnativee.
121 WHEREAS, the Coastal Zone Metropolitan Advisory Board_inally, let ne rsk y a cr.e quectier.. lill therebe enr

13 |L
opportunity for the pallic to cornent or. the economic fiturce !! as reviewed the Draf t Programmatic Environmental Impact Statementh

I
in tce final , ' (DEls) proposed by the Nuclear degulatory Commission relating to

15 decontamination and disposal of radioactive wastes resulting from

16 the March 28, 1979, accident. Three Mile Island Nuclear Station,

II Unit 23 and
10

1 WHEREAS, the DEIS acknvwledqcs that radioactive tritium.'
i

19 strontium 90 and cesium 137, as well as other radionuclides

20 present in the water to be released into the Susquehanna River,

23 will be detectable in fish as far south as the Potomac River for

22 as long as two years and

2 WHEREAS, the DEIS states that these levels will have no

24
} impact on the seafood industry or public health, but does not

25 address the concentration of these bioaccumulative radionuclides
26j food chains and

2I|
in the

WHEREAS, the health of Maryland citizens and t heir

20 economy may be endangered by the unknown effects of this bio-

29 accumulations and

WH E RFAS , Maryland depends heavily on the Chesapeake Bay
31 for both seafood and recreations and
32

RESOL.UTION NO. f 3-80

A-67
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c1 'wHEREAS, the Coastal.gone Metropoliten Advisory Eoard, |
**

|2 considaring ths 'above . f acts,' has reco:nmendsd opposition to the
NA N

'3 release of water.from the cleanup of the Three Mile Island' . =a.u.. .. . C-4rs/TF11-

I L umiso STATES COAST GUARO $%h2
.

4 Nuclear Station (Unit. 21 into the Susquehanna Rivers

5 'Now,;THEREFORE, BE.IT RESOLVED by the County Council of ,2 8 QC[ %
;6 Harford Coun'ty, Maryland, that the County opposes the release of

7 ' cleanup water from'th'e'Three Mile Island Nuclear Station (Unit 2) * Nr. Bernard J.- Snyder,

.Three Mlle Island Program
8 into the'Susquehanna Rivers and Of fice Director

U.S. Nuclear Regulatory Commisston.
8 BE IT FURTHER RESOLVED that the water at Three Elle Washington, D.C. 20535p

10 Island should be stored or removed f rom the area ao that it may - Dear Mr. snyder - '
4-

. H ? not endanger the public health or the environment on the Chesapeak*i This is in response to your letter of August 14, 1980 concerning a draft

.

.

.

I environmental impact statement on the decontamination and disposal of
12 Bay s .'and - radioactive waste resulting from the March 28, 1979 accident at Three Mile

i f aland Nuciaar Station, thit 2 Docket No. 50-320.
I3/ BE IT FURTHER RESOLVED that a copy of this R3 solution

,

E- .. . . . . The material submitted has been reviewed by the concerned operating '

14U shall be sent to the United States Nuc1 car Pegulatory Conunission, , administ rations and staff of the Department of Irmasportation. The Federal
'h' Washington,-D.C., Attention: I Rattroad Administration had the following comments to of fers

'

' 15 t Project Director, Three Mile Island j.
"Iha document assumes that wastes will be transported by truck f rom 6'16

'
Progra:a Of fice. .TMI-2 to Hanford, Wasington. Although rail and intermodal ratl-truck

- transportation are mentioned as poselble shipment alternatives,'N
.

,
_ .

drawbacks to using rett for shipment are noted, and truc *hipmentAttests ,' f[ [ is considered to be the moet likely mode of transportation for the ;

%

%Ih 4~4
,.

[. ~//1,& m Lj , ,
d

Johh W. Hardwicke --
ujority of M-2 weste. If see use of ran or intermodal (rad-trwO '

n Ang a Markowska. /Presidentofthe, Council.j transportation is contemplated, as mentioned in several places in thek Secretary of the Council
.

,
. document, the environmental ef fects of these alternatives should be

i discussed in greater detatt in the final EIS."
20, ADOPTED:

,

- October 21 1980
,

gg i The Department of Transportation has no other comments nor do we have any
j objections to this statement. Ihs final statement, however, should address

the concerne of the Federal Railroad Admintatration.22 f
23 . The opportunity to review this draf t statement la appreciated.

24 II"#***I 'I *

y .
'

//Y u$ u

26 "' | .R. 1EDEL [
h [ Chief, Porta and Waterways -

27 |( ~. I
Planning Staf f L<

28 j '

i

!

30
J . . . . . . ,

31 j 'S5
22 | [ a5sf,=,,

'
l'
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October 2$,1%0 -

- WL Nb *W*g $
Ser-str.g the unmot ar.d corcern of tre citizer.s at the ARO-People of Middle- T T.

tovo area meeting (Oct. 20), ora wonders "Does the panel pally try to understand?
' Do they see the agory of the people orpressing their fears ard concerns?* They
are asking for son ther professional cliches and worn-out records. If this neeting

was an example of bureaucracy in action. it to no wonder that the thir:c malfunctioned , g3.yg g ygg33
att that creditability of Public Relations throughout the system is at such a low level. , , , , , , , , , , , , , , , , - numa mnwo ma, , , , , , , , , , , , , , , ,

In tryirt to pasent an answer to tre ederstaff's reports, it is no wonder *** e*"c' * * * *
4

..,cu cou=ve n,ono co==ume, esewcas evitems

the assuqtior:s leave so pr.ry,wh3 attempt to upress thenssives affectively, feel amoesm. monnan aioes
~ # ~

so frustrated. Then is always some arregarco amid the well-fielded (money-based)
interests. | Such arrogance . always adds to the protlem!

To tra observation of mens nuclear vehicles spray 1r4 (leakir.g) 11gaid on october 31, 1980
private vehicles, other nuclear vehicles speedits at 80 MPH on putlio highways, etc.,

,
the responses varied from "Other nuclear carriers are on t% road beside those three Mile Island Program Offim *

from tai (assurance /rsassuarance?)'' to the old Passin6 The Buck syndrome (police issim
D

function) " One again wonders - who is responsible to whom? If equal time won
spent where the action is - if fanlies were movad to our area, the statistics ar Dr. M n

t.ight appear more ruit, vent, the reassurances . might be more reassarin6 ':he Draft Proqramatic Enviratsamt.a1 Irpact Statarrnt fer the tretaminatim
. The'grafetti of documentation expense weals be better applied to the determined of the three Mile Islarsi Nuclear Statim thit 2 is now available for otrrent.

I have hai the q1portunity to review this doctrent armi a host of relatal re-
solution, so that confidence b improved and the mer.tal stress of the public ports, critiques and stamaries and feal very stzmgly that the greatest weak-

ness the E.I.S. is the W to W or %t guns * some of the shortvictims could be abated. .The cunt. ins diversionary herrings, whom non conmt._is
and long range effects of the durping of waste water into the Sumpatannagiven and im outlie irmt is really heard, ad.1 to the travesty of the system.' River. the pae=a of this cleantp are too critical to the Bay arua armi

Where half-truths abound, tensions rever die. the grulation that resides in the area, to te left to what "may* happen if I

dtrping is permittat in the near future.
Ebg w1,11,w?,a the general public - ey learr:? l ge rn th,,a3 actions ar.3|<,

logle_r than wets? 1atters to the elected officials am more effective thag . . achMM M mMw m@ d Mm q M &Wie
in fish arrt shellfish as far south as the Ibtcmac River for as long as two

meetire w@$5'EaEM,'sutordinte "o f fi c i si s ". Unlike Octoler 20, !!ovember 1+ was an years. It is also statal that msium 137 will acrtrulate in detectable levels~

in the area of the Susquehanna flats near Havre De Gram. The half lives ofaccountatle day. Did you chow ypg concern by votin67
strmtist 90 and maium 137 are 30 years and 28 years, respectimly, so they
will be an influesica in tN Bay for quite scre time to otre.

Sincere 1Yi My reasons for oncairm; the dirping of the waste are not based upm miscuidedg fear or emoticnal stress, but upon the inaderpacies arti unanserad quretions
Dan Peffley not a11ressed in the E.I.S. Stzmtium and cesim are bicacrtrulators wetich

also acctrulate as they urwe up the fonti chain. Ptni duin concentratim is
R.D. J1 Hur.melstown . not addressed by the E.I.S. The diesapeake Bay is cne of the most productive

inties of water en the earth arti cust be protectat frun any degradatim.

The <iistositicn of high leml wastes rust also be spoken to. The resins to te
usa!, if filtratim teeniques are erployed, will be highly contaminata1 and
should not te stored m the island for any prolcnp.1 period of time. The

-

f danger of fl<niing is great.

Q . L , h t wear .% t e se se., t0*e* ? *.*. & C 'M * ~

jf ac. A i T. L c,xt A d/ A 8 C M 'd * #* *
. 7,,,,,1e. :w ah ' % 'o e% -tt"%'(Y'd Jess O

f

" 4 " '''1*! T'" f *pe.,g / 7C 3 a ! fr.ve % sI,?,Y ~ & m * A *.Cf~ * " * Y b '
CWnP5.rawn -CSnac51h5 W*''[* #*N $0 5"***'* W ~ *"'**
_ r4. .=:- . . --

.. - wn u.TG sav .T 7f,, m .t... / Gb
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[ - STATE OF' M AYLANO,,

--2.- . cccciaer 31, 1980- e' '

- Dr. @ J g ExECUTavE CESAA* MENT
y,,,,eg , ,,, , , , , ,

,

" * " " ' " * * " *
i ' ;Tte h eang of waste matter across the entire ler.gth of the thited Cctober 3, 1930* * ' * * " * *

. States agpears to be a dangerous proposition, in light of the fact that
! there is another alternatin. . I an enclosing a copy of a letter recently
; - fcawarded to President Carter frtun OtNernor Harry ashes, formally regtest-
-

ing the President's interventim with the Dupartment of Diargy regardin; The President
the Marnmal of high and low level waste. The White House
On behalf of aqr omstituency residing in Barford Nty,W W w W M q % A C. NW ;

* this nuclear accident cleanup will have m ewryme l ving in the-i

of wland and an the Bay, I cipose without questim, the aaving of Dear Mr. Presidents
.

e fmn Three Mile Island into the Susquehanna River. 1he people of
lvania and Marylani should be expoemd to as little danger as possible . I am writing to request your assistance in a matter of'

' -

MM the Mx Mar Regulatory Otsunissian has a clear mandate to see great concern to the State of Maryland. The Nuclear Regulatory'

'

h and the Bay are so protected. -. Commission's draft Programrnatic Envircraental Impact Statement
.for the Three Mile. Island clean-up has failed to address any

,

. alternatives which provide assurance that the radioactive wastes !~8 ' -will be removed from the island without decades of delay. All plans
t-8 '

addressed require that the Department of Energy first establish tm_

i U s. M cN, a storage facility or repository for commercial high level radio- I
-

Senate of Maryland active wastes and high specific activity wastes. However, the lack i
District Six of Progress.towards establishment of such facilities over the last '

25 years renders any. current schedules subject to skepticism.,

. There is one option which can guarantee the capability.
.

for timely removal from the island of the high level wastes,n elosure ss stated*

transuranic wastes, and those high specific activity wastes
.cesitmorable Harry Hughes unacceptable at existing commercial repositories. This is for DCE

to accept these wastes for storage with the similar wastes that<

DOE now handles frcna the defense-related nuclear projects. Although
; Maryland formally suggested during the scoping process that NRC

consider this alternative, it was dismissed in the draft statement
' with the simple declarations that DOE policy does not allow for

disposal of TMI low-level wastes at government facilities, and that .

DOE is studying the high-level waste problems. !

I am therefore requesting that you use your authority
as President to direct DOE and NRC to explicitly consider the [,

technical feasibility of this option,.and to direct DCE to make an '

exception to its policy by accepting these TMI clean-up wastes for ,

which there is no available off-site storage facility.
e

,

The unusual nature of the accident derived wastes is y

reason enough for such an exception. The recent decision by the
Pennsylvania Public Utilities Commission prohibiting use of revenue'

e

i from ratepayers for the TMI clean-up, has created a situation of ;
institutional instability for the Metropolitan Edison Company. This

,

f
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Christine C. Yest
17 South Hary St.
lareaster, Pa.17603

The President -2-- October 3, 1980 o,get,,, 19eo

Director, Three Mile Island Program
Nuclear hegulatory Com:1ssion

makes it imperative.to identify and confirm at this time a location Washington, D.C. 20555
to which the wastes can be removed. The clean-up activities should
be planned and conducted in a manner that will insure that disposal To su etaff
with defense related nuclear waste remains a viable option.

I attended a pubhe maeting on the PEIS en octeher 6 in Iancaster. IThe draft environmental impact statement reveals that
federal agencies are following a course of action that will make do not feel that anyer.e lef t t%t auditorius feeling better er more assuredThree Mile Island a long-term storage dump for radioactive waste.
Nothing could be more dangerous to Chesapeake Bay and the people cf
Maryland. No responsible agency would locate a dump for radioactive than when they arrived. Questions were answered with neat quotable foots of
waste on an island in a flood plain above the water supply of a
major metropolitan area, and poised at the head of Chesapeake Bay. wtat is known teiay.

because of refusal to' consider any other realistic alternative,Yet,
that will be the result of actions described in the draf t environmental . Forbaps this 1a part of the probles. I, as part of the pubit t, vart
impact statement.

g srarteer fer * % 'rd e . I want tr, ketw if fifty years free new we win
Because this is an unusual situation and because of the

unusual threat to people in Maryland and Chesapeake Bay, I am making al3 be sufferinc frem stee new remetica frim tra radiation that we arethis unusual request that you intervene with the Departments of
Defense and Energy and insist that all of the radioactive waste receiving today. What is really a safe low level dosage of radiation? WeL be rernoved from Three Mile Island as quickly as safety will permit-
even if it means disposing of them for some extended period with were told it is not known. Toen what are we doing feeling ereund with
waste from defense operations,

- I would appreciate your response at your earliest nuclear power with the possib 111 ties of such deadly consequences if some.
convenience.

thing goes wreeg with so little knowledge. Of course that point is aute
inceral / M

f for SHI - unit 2 sits t! ere damaged and daily poses danger to us.

@N(.j.ef - he of the greatest ccccerns of mine, and seat of the people present at
Governor,/

[ thes meeting, is the release of treated or diluted radiative water to the
#

Susquehenne River. The PEIS report did not begin to ar.swer the questions

on the environmental impoet en thee;uatie life in the Susquehanna and the

Chengoeske Bay not to mantion human life. The PEIS report states * Effects

en aquette organises in the Susquehanna River and tre Chesapeake Bay is low

but seasurehle concentration of Cs-137 would persist in sediments for so me

years followina discharge of water.' The NRC oust realize that both the

Susquehanna and the Chesapeake are bodies of life. Fish soews, fish and

etter eguatic life live a d est there, children play, plante grew and the

A-71
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au disturbed that the consequences of tritium being left in the water is not
water is used for irriaation and 1rinning right here in ler. caster. How con

addressed further in this report. What le the effect of trithan e2 the
the report say tnere will be so few effects when fish today can have traces

plects, fish, benthis organisms and other wild life wnich inhabits the down-
et arser.le, cadius, copper, lead, chrosius plus a long list of chemicale

stream portions of St.e river all hier. may estrthe food chaint
and pesticides. Will not additional concentrations like Co-137 and tritium

With horrible incider.ta like Love Canal and etter exposures free
cause problems. Even though many of these amounts are suppostelly not

chemical beste dumps can anyone give me assurances that a steel container
harsful to husar.s enting tre fist, tr.ese substa:.ees any kill the egge or

covered with cener.t er ar.y other container used to held wastes will safely
result in deformed offspring that do not survive. Can humans who make their

contain thee for many years?
livelyhoo.1 in aquatic life survive a re$utten ir tLetr catch?

TMI is on a fleed plain it mast not become a waste duap. When will
already we see the decline of rockfisa, oysters, tresses and crabs in

the Epicer Il treated water, compactide trash, noncompactible trash,
Mary of these bef n trair life in the south of theiste Cherapeake Bay.

drums of solidified chemical decentatination solution, lon-excharge resins
Susquehanna? The declirs goes unexnit ted with vague references tc chlorine

be renovos frse the site? How ar.d where will the tritium and other
and lista of tne millicas of chealcals that een find their way into the bey

radioactive wastes left in the water be treated and stored?
despite strict regulation. 1he bay ca. net afard ar.y additional contesination

The public has been assured that radiatten doses received during
nor ce:. we.

clean up operation is equivalent to or below that of a acreal operating
how can se be told these enesicals won't kave any effects on equatic

reactor. Does thia include the kyrpton venting ar.d the dumping of
life ws.en kepene poisoning in tLa Jases hiver in still taking its toll on

radioactive water? If the clean up operation radiation doses will be

aquatic life by resir.ing in tne sedi.nent. Tritium like most chemicals settles
equal to or below that of a normal operating reactor, how safe is a normal

and res ains in the sediment. For animals ttL t are sediserat dwellers this
operating reactorf Also, the PEIS does not take into consideration the

spells deatn or g_enetic prob _ Jess. Can our sediment take any more chemicals
ou:aulative effect of " normal" background radiation including the effecto of

without dargerous consequences? What ha: pens with this se_diment when the
fallout from past nuclear weapon detonations, past seeldental releases of

water is dredged? What new dangers could be brought in-land?
radiation, normal operational reacter releases of rMietion and releases

I as against the release to the river of radioactive 11gulds efter
from entire fuel cycle with the additicnal "non-ncreal" radiation of the

onsite dilution and mixing in water. ricre quertions and snevers concerning
clean up operation. Has the PE13 proposed an evacuation plan for werkers

our safety must be adequately addressed and answered.
and people in esrounding areas!

None of tne cr.emleal treatrents sf radioactive liquids suggested
What deva the Ehc have to rey about Met ED's es,,layees far the clean up.

remove tritium free tne water. Tritium has a half-life of 12 5 years. I
Are clean up warmers required and assigned the clear. up or are volunteers
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sbesen._ Are workers given en explanation of_ the edditional health and additional radiation exposures, and so many acre wastoa to dispose of ,

can we not feel the situation exists for anttber error -accident.birth defect basards they face. Will they be receiving extra pay?

"** * * * " "E " " # " " * * " **#*** # **I* I*All of us are concerned with the queettee of who is going to pay

e must address the c een up om thenugdy ami answr ourfcr tcis clean up. hith new estimates of up to 5-7 years and over 20),000

quut m. nud to feel the E is at to $tect all life andp erson hours of labor estteated for only the reeetos building alennup

fo e ou u en e erest ny to apuso t-Ed, W ebtne cost is emersous. - Met-Ed is crying foul and procialaing banuruptcy is
* ** ** **near. Why then is Est-La spend.ng money on an una;, proved SDS sptee? Are

stocshciders receiving reduced dividende? The public is being charged in' h*"f I"*,

IM **QuD -d[the long run with eggravation, psychological stress and higter Net-Ed bills.

I de not want to see the government, state or federal, or the M4Ed customers

to foot the bili for their mismanagser.t and mistakes.

'In tne' FUS report en ressm for the cleanup tir staff roccamends all

clean up operations must be performed to fl)" remove sources of radiation

exposure thet currently pose risks to health and safety of s*ation workers

ar.d public residente nearby: (2)* to remove raJiation scurces in form of

airbeene conta mination, wastewater contaminated by radioactive materials,

plateout, damaged fuelI and (3)'as long as water radioactive substa'nees

allowed to occupy sumps and tanks their exists a small possibility of

leakage into gredwater. and subsequently into Susquehanna." To se this

implies that there are real dangers that exist et TMI with the unit just

sitting there. Yet, tnroughout the report and especially at the public

meeting we are told there is no canger, that all radioactive levels are low

ar.1 overytning is being examined. The FEIS did act make me feel safe. ' The

TM1 -2 cleanup operation is a large operation with marry people taking part .

Human error seems to have played a large p art in the accident,with se

many new precedures, so na::7 unknown conditions wit'in the reacter, so many
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R. D. #5 /

Nabi 5Neo .yua+J'.M b-M M
4t] /M. C '

Bernard J. Snyder Program Director
Three Mile Island Prograa Office d //aw d g m m @ 2 9, -

% %
office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission g - # 5, 7-

. .

, ,
-

Washington, D. C. 20555 /
Wd cI db '

7m
In re: NUREG-0683 Docket No. 50-320 mMDraft Programmatic Environmental A %, ey

Impact Statement

.we $ 4+ D N * f e. O l.Ed*

Dear Mr. Snyder:

)~p .G % 7'A i$$wThe best interests of the public would be served by -

"d.- 6decontaminating Unit 2 just to the point of allowing core - / ,"removal. Unit 2 can be sealed after the fuel has been
j M , yremoved.

This solution to the 1.roblem of TWI Unit 2 is the most ** M #[#g*#environmentally and economically sound way to do it. d M

By creating a minimum of additional radioactive waste W * '4 '*

O g3 egM . j*gj-used in the cleanup anc. auch less highly concentrated radio-
active waste, the problem of shipping this radioactive vaste o
will be greatly reduced and the release of radioactive
particulates to the atmosphere will also be greatly reduced. [

,

^ W"*

When the unit is sealed there will be no further dis.- M .* O W e*-
turbance. - -

_

.There is only one reason why you would want to completely
'

f) M . <[ . M_ ;.J, C
-9

decontaminate Unit 2 and at the same time not make a firu -, 1# ? - m
commitment to decommission it. *that reason is so that you /J g .

will be able to put Unit 2 back into operation regardless of . / e# .4 / Ex, J. .PA
cost. You know that and I know that. As much as the
Environmental Impact Statement tries to avoid that fact and ts
proclaim that the disposition of Unit 2 is not within the jf / / '

7
scope of the PEIS, no one is being fooled. Mw N aM#

I hope these opinions and comments that you asht for are 4 d e e [g A. w.
given more consideration than they were the last time.

""''''
- T~nsE~r$ an M

,

& /2 m. k e A. r l~ d,
'

/""'" "'~ ~ JA. zdr .L. AcGeorge A. Herman / .

cc Three Mile Island Alert A 3%,/, gp jcg%
cc Council on Environmental Quality

9
cca Congressman Allen E. Ertel j, g M gM
cc Congressman Bill Goodling

'cof.? T c1 [ DC C x

E f d 4 d d a m .,, u 2 A cd M
w e . w+ .
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304 S. West Street
P. O. Box 225g [ n a g < == r Carlisle. PA 1701)/

# $#
.

P
- A - at e Office of Nuclear Reactor Regulation

y U. S. Nuclear Regulatory Commission.

gM * '
washington, D. C. 20555

M g "I 3W Gentlemens
*s We live only 20 miles from Three Mile Island - as the crow

flies, or as the wind blows, and we autait that Cumberland
*

M County should be included in the area designated as one which
M # ''p

- g ,,

could be affected by the clean-up of the damaged reactor on TMI.
~

*G
^ #

. The fact that NO IOCALITY wants nuclear waste transported on
its highways or railways should be an indication of the seriousness

' uM of the problem of nuclear waste disposal.g
- Ms WE BELIEVE THAT. SECOND ONLY TO SAFETY. NUCLEAR WASTE DISPOSAL

W
IS THE MOST PRECSING PROBLE4 FACING THE NUCLEAR INDUSTRY - AND

*r^*
. THAT THERhFORE ALL PREENT NUCIE.AR P0iiER INSTALIATIONS SHOULD BE

W PHASED OUT. AND NO NEJ ONE CONSTRUCTED.

Our most immediate concervn is, of course. Three Mile Island.

y,[ d. idhen and if the damaged reactor is ever cleaned up, we are
gg, absolutely opposed to its ever again being put into operation.

Furthermore, we recommend that the undamaged reactor be put out
of use also. Let the whole islwnd be " cleaned up" so that there

will be no leakage into the Susquehanna river which has enough
problems without radioactive water and/or any nuclear waste being
dumped into it.

Sincerely yours.

b4 7 +1(Mrs. John F. Brougher)

Copies tos John F. Brougher
Council on Environmental Qu lity
Congressman Allen E. Ertel
Congressman Bill Goodling
Three Mile Island Alert
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-1- Wwamber 7, 1983
*.1. PSw.wees.== E s, comoeay

L'S q :S y [g d M ~emma
"

aw re,mer 4 ,.'M. environmental acceptasility of those actione required f or tne cleanup where-

'7*# eva14ation snows that the environmental cosaewences of the ac tus f all withia
tas bounds desertbed in the P!!$ and thus are acceptanie f or accomplisraent...

, , , 3

We thing it should be a tource of consideran1e reassurance to everv>ce t nat
the analysee conducted to support the draft PE!5 clearly ind trate t;e cleanup
can be conducted with aegligible releases to t >e envirorment ami consequestic
less radiatian eposure to the , ablic than would occur f rom norn.al plant oper at ione.
Wea the potential social and economu irpacts on the pubiu are also er ssideres,
the craf t P!:S demonstrates that the laterest s of tne pu:lic and of the wcrser s
are best served by cond attag the cloacup opeditiously. .e believe this result
snould be a major influence in deceasinAng tre processes moed in previcLng apprswal

# * *# "'
*! Prograe Of fice
At t n : 3r 8. J. Savder , Prog rais 01 ru te* It is essential thst all of the agencies involved not be divert.1 f ree comple .na
r, $. % clear segulatorv Lommis alon the cleanup and the removal of the core by annecessary preoccupation wit h setter s
'aaab ing ton , 3.C. *MS wetich have littla:, if anf, capability to improve the reliability of For f ormanc e

of the cleanup, which are unnecuury, and whics will delay clunup. ee believe
' ear Sir: the regulatory interf ace associated with cleataup ac tivit tee can be properly con-

,
hc t ea in the required ca ef 41 manner in accordarme with esisting regulations

Bree Mlle Island Nclear Station. Unit . OT - J, aut Commissica procedures, specifically Lacludin6 13 CT1t 10 and that additioul
.' pent ina lic ense W. JF?t41 s acial reeutrements are not nec essary. Sp ec i f ic all y , yroposed additional

ID specifications R.l.3 (1), (*) and :3) 6e t fort h la Appendi.a A of the P!!5 are* * * * I'
Prog rammat i: Environment s. Impact 3 t at seen t uct.ec e s sa ry in view of the existing requirements repeated is proposed spec if 1-

cations L1.3 f 4), ($) and (.6 ) and with the imposition of proposed e-ecificathne

R"'' 3 (1) and Q'
la raeponse to vour letter of Aumet 11, !?N, eneral Pub P e 7t111 ries has

sade en evtent.e review of the draf t P rec s.natic Erv Pott wn t a l Imae t We also believe that unnecesserv spuial requiremer's f or cleanup of *M- would
cecuteinatten and disreal et radiasettre

relatir.4 to t]3.19'9
be a disservice to the public in tnat they would r inf orce belief s and sile6ationsStateseot PE!S )

. accicen t at "S wa wile island % clear that esisting Gemissica r*gulaticas are defielet is areas wnere they are not.waste resultias f ue the Mrch
Station, Unia 2 (GIN 6D, and is pleased t a subsit its emments on the !ven indir t C samassion support for such a position is harmf ul and' tends to
re po r t , d iv e r t ponlic. Comuniasion and indostry e!! ort f rom mare usef ul tassa.

:ietailed c-sements on the P!!S are pray 1.ted in At t ac hments A. 3, and C. * * "
At t ach:ee9 t A prwides specific ec unent s on sect 10ne of the re?crt, At t ach-
sent & ;ravides m~ ed socifie.atians to the test of the report to reflee* I ***'"d

N*""*D** * " "'****"***"E# * * * "E
the coesients , Suge ,ted revisions are uentified Sv line Saruaus in tne ** ** * ' " ' I "* "N *d " A * *""' *# ' " " * * * " " * " ' *'
u ar ;ine . AtrecMent C is a preliminarv revi sed schedule f ar *MI4 decen- * " * * * * " " * * * ' * * * **** "U """** " ** * "*P'#'""** *
taminatun and fuel removal and a prelimir.arr es sen e.en t of udit i.'eal cast s ' " * * * * * * i****"***#*"* * *"""**"""""#'*"*"*' I**

recossuing the eretress to date an4 t%e impact af renIstory and timcial "***P"'"' d*" **""****'
*""'h'**'*"**2t''"*'2'***'*****P'*61*-"""* 11 ' l"*d " * T " 1' 1ematutu enn are euupated to eu.c enrauma the onum et ce a2* '''"**1' 7"'?'**-*"7 a' t

enut wue e b.ve we or neu ee, t f u ave 1~. eeunaae or * " " *"""*2'''!7""**"**"''""*"". *" * '' * 6 '12 ' 7 " ' ' " * * ' ' ' ' ' ' ' ' ' * *the uhoule and co.es, v. deueve tse a t tut e. nese ewer. to ""*"". *Sc h a st a t ement'"""7""d**'"*"'''"""*""""'"""","""'*"*.uouunal vu.tu uaw su m.e < tse saa mutuntiu vat ni . estat 34ted of acceptasility would wt. cf ourse relieve ene
ac 3ut teeNiic a. , replatsrv m3 f in anc ia;. factore TRC staf f of eneir responaipility for determining t%st tre releases and publie

"" "*" " " * " " ' * *'""*"#* " "* "
M acdicim to our det a:1es wekeMa, <e me a veer cf S r ader eesenta " " a u w " * "" *ad *" a " * ""'; 2 ~d "* " ~~ " = a a =
- ao nn e~ us use. nose ue ,ro,,u ed a ue f le. n.nu se .

* e r1' 1.

ne dea up of 1 is a et"ficult t ae a. ard we real.ze i t s 1mertaNo

ce healti sn d saf erv of all mceived. Je ele ree vire - he aporte:e

-f me "'S whie eva;oates t9 e werall *T ' c1* aws e l he lea * r
the envi rement. In this resees t, w believe no ?f M y r r;e r t moda-

'ted during its f16a112 stun. wil f 21'111 ene need far so-cu t cat tu t se
r ,~ e ~ .

e .r e u v.,i

A-76



*'* Novembe r * 1930
* I~ November 7,1993 T'L 175

TLL 378

and an site radioistical issues. As risar.is environmental release e rstarts.Timeliness thie sectica is generally ef equate hut does not state that sett ing the co-
fined criteria (1.e. 10 CTR 50 Appendia 1) to sut ficient. Such a stateneet

ta February.19RO. the NRC established a $pecial Task Force on Three Mile should be added.! stand Clean =p. It was shatred by Mr. Norman 4 La ' l e r, a pertion of the
cover letter te Nr. Haller's report to Mr. William J. Dircka reeds as fo1* Safety criteria f or desisu, c ons t rue r t on and conduct of coerations at Tw!-2
lows t are not addressed adequately la the draft Pr!5. TNe triterta remete ill-

de f ined. Esperleoce inditetes that continual widely varving La t e r-re * a-
"The mata thrust of our findings sad ?eccommendations is that prompt tions are saae of what criteria are and are not applicable to these actie,
action is needed by MRC to restete f orward motion of the Three *11e stice. To f alf111 its purpose and preclude future preblees, the Pfl$
island cleanup process. During our meetings with NRC staf f. licensee should result in a clear def tattice that esisting operattas plant sa f ety
management and Pennsylventa State of ficials, we oteerved f rustrattee criteria, properly applied in consideration of tse short ters nature of
wtth the pace of the cleanup, the lack of criteria, the tedious doct- seny of the recovery activities , are adequate for deet ga. const ruc t: a
sion process, and the eroeten of what once was a hian priority pro- and conduct of operations activit tee at rM!-2. Whether such a statement
gram. We have net observed strens initiatives to change these een- to made La the PE!$ er separately is matter for decision be the NRC. GPC
d $ t ions ." considers that such a clear articulation of requirement s will do for to

eliminate confusica and delay that has resulted ta the past.
Unfortunately, while certata actione have been taken. auch as establishment
of interta criteria for radiolostcal ef fluents f rom TMI-I for application 'wcecessartle sostitc e tve e quence of fventee
by the Deputy Program Mansaer, *MI Prograa Of fice and the Ot rectgr, M, clear
Reactor Regulations, the situarion is not much different, and in some re- The draf t PRI$ is unnecessarily resttictive in Presc ribtne a verv specif te
spects worse, than it was at tne tLae of Mr. Haller's report. segaenre of events based oe conservative preliminerv estimates of radiat10n

levels in the reacter building. It is our recommendatt en that the PY!$ oc t
To esta611sh a proper basis for future action, the FI!" should recarndse the cemettsas the sequence of events. The sequence should be setertiaed bv
risk of deleterious lapscts on health and saf ety of the public and the votka setaal reactor building radiation levels, data f rom trial use of decco-
era due te delay and should cantata e clear, defiattive statement af firmise taminaties methods, and the serits of various alternatives. The Pf15 sem214
the Laportance of esseditiously proceedia eith the cleanup. Such a clear permit other alternative seguences and estahltsh a .eet atie t riter '.a f or
espreeston of how the public taterest vii. be best . served is, we believe. seksns the selection of sequences. This process woulJ reflect th e reall-
fully sensistent with the objectives of the F115. ties of a comples progr am and can be sine eces tstent with the PE IS eb * ee-

tive of defintag the environmental consequenses of the overall pront em.
**e recognite, as we believe VRC does aise, that resolut1on of t5e financial
situation in a E Laely manner le also required to permit proceeding vtth Of f.t t * e Shipment of Cont amin ated liquids and F*! Con-2 Pnsolid i fies T n
aspeditious cleanup. Eachange 44tertal

Waere Issues The draf t Ft:5 precludes the shipment of costantaated 11cuida ef f ette and
sentions that EPICOR-2 espen6ed ion exchange material must be immobilised

The draf t Ft!$ does not adeguately addrese dispeest of weetes attains f rom per the NRC order permitting eperation of the IFICOR-2 syst em. It should
TXI-2 cleanup operations. The Pt13 should aJJress alternatives to disposal be noted in the Pil$ that small tumatttics of con * aminated 11ould suen asof wastee which, for whatever reason, can not be disposed of via shellow reactor coolant systes and musiliar* building water Samples are and will
land buttal. It should clearly indicate that 1) properly designed co-site continue to te shipped of f atte. Al so , it has been proposed that devat e red
storage la acceptabae f or en interia portod until ultteate disposal is tricca-1 errenced Lon egehange material be shipr*d 4tf et te f er lehorator-
determined and the criteria applicable to such Lateria storage f acilities en an Laa t i an ,
enou14 be set f otthi 2) lesitas the radioactive material in its Present
dispersed an mobile form is unacceptable; and 3) resoluti34 of of f-site The accercanility of such eh t reente of f site f or saa;-tical and r es ea re s
dis?oest questione need not and should not be a prerequisite to proceedina develepsent purpenes manu4d be specificalle a t f i rmed in the *EII .
di t) cn-ente cleanup activities.

We appract ate the opport anity to corament en the drat t ?!!! and wt; ke

crit e n I pleased to dieeuse -sur enaments with you at vaur c anvenience.

The dra't PEIS, la Section 1.4, discusses requiatorv requir ements, other p{{e e;,
/constratate, and future criterta generally as chev opply to environmental fj gs

S. Dove, (
1, e-,,es t.en t an. airect or, rc.

ec t J. T. Colline
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1. Seettee 5.3 - It is stated saat se ligeide chas are serrently seatees-
eased er beeene mestaessated derlag slaaeep will be
shipped ef feite he ligeid f see. Pressecty we s'ip
ligeid semples ef feite for ses.ysie of remeter ' *etast *

assietty, and for other Rosesteh ord Developees purpenes.

2. seettee s.3 - The f usible varie: Lees te see-esca. age eroteus fee
treatias reeseestive ligeide one L4 imelade apteer 11 '

and the seneerged Deniseraliser System (3DS).

3. secties 3.4 - We soggeet cae centleelene le the sammary Secties 3.4 he
presented is the first two pages of the report. His 1

; eill provide the reader as immediate resposee as to the
'

espected imposte free the decentestaatkee of TMI-3.

' 4 Secties S.4 = In diseweetas the sesopatiesel and of feite dose 1
semperisee steeld be made set eely te ester suring ,

se,re.e, het at.. to .=,o..r. free e. die.1 - |

S. Settles 5.4 - This secties states that leasase of all the re.eter
bettding sump meter to the river weeld est caese e
eigesticent hesard, bewever, is the evoet this did
happee. BBC ouggest testalling a grovt detteis. This to
a easetM project seesidering the eteiset asemequences
of each as aseideetal spill. Coot of alternative
methode steeld be avettable as a taale for selection
verses eevireemental impact.

6 General - he FEU summary secties should recognise the rtok of
deleterieme 1spects se health and enfety of the public

ATTACWEWT & and the workers due to delay and shew 14 contain a
clear, dettattive stateneet of ficutes the toportance *of expeditieuely proceeding with the elseaup. Sect a

!tiear expreseine of how the public interest will be
test served te, we believe, folly cemeteteet with the
objectives of the PEII.

.

h

i
1
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cuAp?Ta 1
the SEC staff te generate and review themseeds of
cancelations of Laoignificest ef t-eite raeiastee

INTt00t|CTICE e f fec ts. Perhape the sac ese of fer eene better
gutselines for the calculat W af radiattee hasard to .

-1. Secties 1.2 * I4st peregraph on Fase 1-3 should be updated to ease the esercise useful, yet easteiae the seed for
dessetbe condirtees steerved is resent coetaiament escoestve useless solculattees.

*
entries.

11. Table 1.6-L - Table title she 14 emeties stis applies for eere*
2. Sesties 1.3 - First paragrapa rewires opdattag to the Lastest stristed assese.

roleseed cost eetieste and sched4le.
11. Fig. 1.2-L - nere is ee1T a partial shield es see Mes e**r the

'3. Secties 1.4 - ne PEIS sheste be modified te este it clear that the pressuriate.

- .eecere - state.essarily agree with the,or one.,1e. wo
ESC does est sec public ;

i. the t.h.taties. 13. ,is. 1.2 1 - noteiree up.. ties.
disagree that cost of alternative methode enould met
be a seasideraties. Cast alware bee to be e 14. Fig.1.3-1 - Ret *Lres updating.
**esideraties and anst be seasidered with other
fastere.

4. Section 1.3.1 - Requires opdating to describe recent sentaineest
entries.

I

S. Secties 1.6.1.2 = ne 10 Ci/f t3 leading for organis resiae ehem14 eet )
be seet se a limities factee, heuever, it Le set .

- espected that organia resias will be leaded beyeed
,

!

this 11 eat.

6. Secties 1.e.l.2 - Propeeed ICCFR Foets 60 and 61 are proposed regula-
'tiens and ehesia be treated as sech.

7. Section 1.6.2.1 = masse permit 2273214 to 227$724, wtt4 seendeests &
change Jassary 19, 1956 to Decesher 31. 1986; chasse
Deceaner 12. L991 to Decesher 31. 1981.

8. Secties 1.6.3 ' - There appears to be a priatieg errer is the text (top
et page 124). i

9. Secties 1.6.3.2 - The criteria stating that desee free ene previces year
unet be added to these estiested for a new activity
is too restrictive. The new esticity desee steeld be ,

' added to prevtees doces to este up a total 1 year |-

dese, est 1 year ples the new activity.

LO. Secties 1.6 3 2 = ne pt15 propeees modification to the Techelsel
Specificatises to recent the liceesee te calculate
potential ef feite desee for each step of the recovery
procese.

Siece the draft PEIS eseeledes that the '' health
ef fecte ever Lee period free the ee*eet of the aCSi*
dont threwgh toeplettee of the sleceup operaties will
be ese-esisteet." it does not appear to be a weeful
titilisettee of the licensee's engtseering staf f eer

=2=
3

,

l

|
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6. Secttes 2.2.3 - De f tettien of "condit 6eeing*. 1%e werd *iementiles-
ties" is used where "eetidif teettee' to seest. *%ie
le teperteet becewee ee!6difiset tee will est

C94FTtt 2 eeeeeeeegg, tsunottlise to a greater esteet that este
captiste en ice esehooge media.

s;0R DE Ctru!3ATIC!t e4 enfit 3'3701A1. 4Litteef tftt
13. Sectiee 2.2.3.1 + *%ie eest tee shoold disewee v6erif tsattee med the use

of este low mothe enivtM M41 been.L. Sec t i. ) d.L.2 - The doesy heat volves are opened. Theref ete the
eteettic eeter operant 11tv 6e Lees impert eet , newever

. se en 2.2.3.1 - N % tte atuate fuMiW te eletuding to thattse ability to operate teeee vel ee to st LU e deste-
I I*N'' * 'I'8 ' I'* U U T * h"**'**"*''***Ieene operet tesel festere. To say t%et see wat m ewet

""s'telded emeleeeres
"'' **' '''e self weste that met be Herod inreeste operettve te ordse se estaaete este teeLing to

Feat 11 ties ese be fossed ergewreeg. Saf e seetles see be o*Letsised enthout se .

apeestiesel eies decer asat renevei eretos (9Duts). etherwise emeteeed withe =t etf eldtes and only hevo to
**** reswietery etenderde f ew dose rete and etner

2. 84eties 2.L.2.1 = Mettede for reesties over water eldressed to 6.3 ''"'''***t''

iwledes e setsee (direet ee16eifeettee) toet does
12. Mtb . 2.b1 - A me poemm Imr b4 M sutee sties w>set 6 evolve "pr<.cocelag saa vecer te reeeve dieselved

r7 teaustide iees." ''**c t Lee fes ter t o *0 ret %er twee 8%

1. Sus ion 2.1.2.2 - Aeteiree opdattas neeed on recent eenseineens ent ies. 13. Seatten 2.2.3.1 - Dry etersee of opent fuel amovie be addreseed u e
et erage opties.

6. Seetlee 2.&.3.3 - Dtree t setietfiset tee of reset oe coolent erstee ( scS)
t event ory enewld be ineleded se se opt see ( see h. Su t see 2.2. 3.1 - Beequh fe< 4Mt tu wt M else MCelu penices of eer
depeedte % lut ten LI.2). ' * d** * ' ' M** I * * **** M " I'' P'" **** ' '* * * ** t ee t t ee

and eveteettee.
9. Seetten 2.2.L - Then le se eessi e et strateste sw. steer esteetet

(dirt) to tulo ens tee wata regard te weste feree. II+ 8*et tee 2.2.3.2 *he eer f ace rediertee levele en sees reste bede se
Guldense is needed se to weet eenseearet 6ese of I'*e***tlF new eseugh to peroit %eede ee* peskoge
eteeswa 6 plateesem Le esotee le sleself ted as STg head 1 Leg retter thee the wee of reeete heediteg
med therefore needs to be dispesed of in e f ee.Lity techengues,
ettb ee eetire last lie esse.

14. Sec tica 3. 2. 3.2 - It se neced that there are eyewy res te emoetoed
4 lect tee 2.2.4.2 - The Ac c i dent ee e es par edr eah i s eteleed tig. Se **1 wee todwettom and eeltdification processee, ateo,

reeeter Ast446ag ovet water e44 4CS are oot eMgee seisteettee end vitrif tsetion hee beee meet tened %,
beesuee t%ey sentene eedi.ae, bares, sollesde sledge othere. precetese wettch are not meettened, or ere
end ** Lid e. These were oli preeest to the eastitary **ed ese*epplicable Le the Pt:5. set seafett be
and feel head ttnt hetiding ( AFus) wes er. t%e e.e, wtette. Se Pt:5 enew14 euew ear momest ieeed
and aCS are more eeestes 44, t o ts, h6 69er Pre ** * ** e +
radiequeltde seeresteet tee.

17. see tten 2.2.3.2 - T2 etate that "*be destimat tee et ett este=ents will7. Sect ten 2.2.1.6 * Diepees t of Er 4) fv>e tse reeeter eeeleet e,etee be e seeeertiet tow-level weees dieeteel f ee t t it,"
ene.ste be seeeldereJ sete. coefitete wtet eettler esee-et-eeee statemente. ff

to feet what le ersted le e peetties. thee it sh eeld
la 3*etten 2.2.2 * The etsaderde applied to west.e westee are set gives be restated to feettee 12

La est e secties. "%e mb: e me= L 4 t ausa t se est eet ies-
Lag criterte se seem se the oeste forse ete ideet t- L4. ?shte 2.cl -motel (Se bones are met mege tened en se al t e rne t t ve .
fted. Sesed es the esteesive study centenced se age V6tri ficet tee ehe=14 be 6eelseed es e ope ten.
Ft:S se esote feree (Chaptere 1.4.F 4 8) tse sec f ac tode mete that di scherse of eesident we.ee le
enogle be devoteptag same st ateria eow. To tae esteet prom tbited et the present thee.
possible, the see-ey.esee approach enow 14 be evended
by esteet tensms ope < 6el se estat uet tee se t9e Pt ts
and essessics t44 imp ac t of 6stereetset e dest's bwriel
er other aptiees.

3
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cns9*n 1

19. Taste 2.2-3 + Coe of bitemen to imobilise teclaereter ash eheeld
be isaladed (see Appendia 4 seetten N.3.11

T*T Tyvit0WWINT AND POP'AATION WWICW MAT St AF7tC=Y3

20. table 2.2-3 - Asie disession of erteeis saterien shes14 be included Section 3.1.3.2 * heri n stes14 he eede that %t-fd ha t sees eelleet-as a treatseet al t e rnat ive . .

Les meteorelegical data free (to on-ette weather
etation since e y 1947.

2 Sectica 3.1.5.2 - Parts of Shelley Island are still seed for agrieut-
ture (see Figure 3.1-6). Se senttere ebked of NI
is est all forested but tether only the eastere half
and the westere periphery of thie lower third is
f orested. Se rest of this tnsed is meetly grosses
med new serube.

3. Secties 3.2 - Discueetos se to why Beatty and Serewell Serial sites
are not being used should be provided. Pep', sal
routes to these sites eheste be shcws.

6 Seettee 3 2.2 - Specifie state and waisiestiev traceportattee
requiremente should be discussed if ther beve se
Lopect es the techeitel shippies reewireeeste.

7
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statWTtposCE Op 795 REACTOS 1B SAFE COWOfftos.

DtC0erfANIMAf!OW Of tug AgttLtaaf 433 FUEL 4AAN.11r3 SUILDtmCS
1. Seatlee 4.1 ' The opties of meieg MONS $ es jest a beekup fet dece?=

n..t rees,.i 4 4 e.to. s.et i..e to the re nte, 1. Sectles S.%.1 = Cheage the oesteese "se of est 1.* to ree4. *Ao of
beltding embleet es e tone teen seetime mode *heeld go,,, i, ,,e e,i, ,eeei,i,, eeet es,ted es,e, is tee ,

be meettened. arys to prieery eeeleet."

ne sesses mer met be the prieary method of treme- 2. Beettee 3.1.6.2 * Ceedit fee stF& finnere le see. nee fee tne file2. ' Sea tten 4.3.3 -

-foretog decay heat. . It la e mothe4. esegyets ge,e and te esmer eestione. If tne tera
i

filtere see esseetly een of the flee pett. ao er*4At

fee anete seeevel of redieemelldee steeld be es**ed. -. 3. Setties 4.5.1 De 390 eros deee for the guetter le beoed es e*

|semptlot frege.eeep of sese per week. ne test felle'

testlee S.L.4.2 = 3 a 10-8 ct steeld be stenged to S e 10*I3 C1.3. ete meetkee thie.
4 Sestion S.2 * to the third peregrepe the fiset eentence eneeld be,

sheged te state test eli et the imittel 4F48 wates [
hee been processee. The teet eesteese Le est toteLLF ,
eerteet. Spiece 18 process 6ng of AT1B veter see e44- y

ed appremisetely 20.000 settene to the tetel levee *
tory 4.e to eeen water, floen water and tone f are
stese edeseter esage. j

4

3. Secties 3.2 = ne festeete to lessereet. Ep6eer t otti een ne
*

treeeferred to Dm6t*2.

4. Seestee ).21 - Thle secties neede to be speeted to refleet comete-
3

time of testiet Afut veter. Also, the eterate Sete* L

tiees esed epeaties. te .446t tee to the 330.000 t

tellene etered Le see SW17. over 142.000 gallees of j
Spleer Il proceeeed wetoe s e steeed to the ' A' '

eeeeeeeste eterage toes v44cm wee medaf tse eed i
toeleted for this purpose. $

1

7 Seestee 1.2.2.2 = ne decer of tettsee emeeld be went estesL&eted tave +

ette&mettes the seed fee erver me ede &m eetteeting
the t Lee regelred te redues tritive seeseetrosieme a s

[
.

opw6f ted Levete. t

i
t

: e, sectie. S.2.3.1. Pereste,n 4 et.see sne one 6ael s te et, bes t4&as se
*

watert 6tte op to e meisme of 13.5 feet toeve the seee-

eemt fleet. n6e stateneet so 6e errer. n e deserta= f
thee of the beiL4tes essed Le Appeedie 3 of the PtIS '

steeld be deed for a peeper deseripties. *

9. sest tee S.2.3.1 - ne deeeripties of Episee it Le Leece. rete. The pee.'

f 4Leee/deesserelieer ese the two desseeralisere esca
een eestate may og ett of the fell **ses **terialen
ee6en, set tee. er eseed reste, eeettres er presoec e.,

J

'!
t

.
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10. Secties 5 2.3.2 - It is not clear why as addition.1 1 million sations
of storage will be required. The tes ti4. dec a, Lt. Secttee 3.4.2.2 - As stated as Appeneta E. by toesy's estaede to we e
quoted is this peregraph as inceessetent with the polymeni proc e s s , the waste meet fint to staed wsth
tritive decay to Suttos 5.2 2 2. the organia pe17eer. *herefore to ese this bioder it

to secessary to transfer waste froe its preeest11. Sec ties 3 2.3.2 = gptc., g g p,,,,,,,a ** ter weeld mos t lisely be dis- container by eleistog. The water used 'te eleise the
charged free tae evaporator condeneste test tanks "***''N#***'' d*"I" *d'U8

is e volume Lacrease f actor larger than 1.".O*TI.f44 6 8), there fore, the fptter gg pe,es,, gag 3

rate and the rate of release to the river are not # h * ''''' "Y '* I # I '* * E M " ' " ' *" *
L at erre la t e d . Also, if these tanke are weed, release * * " ' ''' ** " * ** ""* *#"*** ""*# * ***
rates et 0.8 spe caneet ne achieved with the current- thee 2 4.'*It has ut been dmestrated that
17 tastelled eqtespeemt. solidtlicaties with vtev1 ester etyrene would

usually result te lese 4teposal wast; weluee taan
12. Section 5.2.6 - The tr-83 reesimies in the peacessed ..te, ,g. g3 n, cement. We test s%eeld be re, teed accorategly,

addressed. Also, this secttaa should ged geste gegertetsty for
tse etanility of ,tay1 ester etyrene wate waste of

13. Section 5.2.5.1 *fowe 0-heurs shif ts per day"? high specif18 octivity.

14. Section S.3.3 - fladte in the resetor coolant bleed tanks (ac3T) has I9 Section 5.4.5.2 - 3e X/'l is
'"3'*"t a 10*' sec t al'. '"**

*** * * " ' ' ' ' ' ' ' I "**
already been procesee4 by Epicer II. , ge-4 ,u, e se 6.7

15. Sec t ice 3.6 - Accident water eed tritiated water are essentially g* ,,gt, 3,g.g - ne Sr-49 val.e is tacerrect. The concentratio of*

the same new that ATHg water clean-up is complete. release velae enou14 to 1.3 a 13*h not 3 a 13' .

This was estcolated as follows: Co**. e t telease
16. Sec ties 5.4.1.2 - The Iptco 1: administrative limite on easte e (e CL/el) af Sc-89 * (1 a 10** * Ct) (65 M W

epecific settetty per liner to:
(lee 0 waarday) (365 daye) C5319 et ) * 1 * g3-26 e Cti 1.

.

1st stage liners - 1300 curies tD
22. Table $.1-2 - The voiues for the coeceatestion of release are2nd stage liners - 1300 curies just a posed . Der should read as follows:

3rd stage liaere - 20 curies Coocestratione o f
telease (e Ci'el)

Cetag the resia volames supplied ie Footnote c. the
maaines specific activattes listed te fatte 5.4-2 are 3-3 1.2 ainc or rec t .

ca-137 1.1 e 13' 3
Co-134 1.4 a 13*hSeettae S.4.1.2 - The 1300 eurie limit is self imposed based on two $s-40 1.6 a Mshipptes cast de s i gn s . If another casa is chosen. Sr.g o 3.1 a 10-16curie leadtog sowld go such higher.

23. Table 3.2-1 his table needs updating. ne most recent snelrete19. Section 3.6.2.2 - his sectice stares the requireeens for solidification o f ac3T 'O and tana fare watn u se bh:of all linere. Sere has been a request to send
severet dewatered liners to a DCg facility for ts-137 Co-136 #*1
research. Furtaer all guestione coseersing disposal
of these liaere have set yet been fully resalved. If RCET 'C' 56 e.2 3.MLong time storage oe site is required. dewatered
reste eer be preferable to soltaified resie. Taen Tarea 13 22 W.Therefore, the dewatertog option should be addressed
by the PRIS.

Fwesore t, saould state that AFF9 water process sos
as completed. Footnote e. should se carrec ted Ye
state that the Tank Fare is located is the "A" s pent

f de1 pool.

*M*
. tt -
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33. !ss te 5.6-9
24. Tante 5.2-2 - Sia table needs to be updated as follows: - Se owneer of pacsages listed does not inc14de theempty Eptser itsers test . tit geou t t g ,,, t, 3,

sisteed inte drums or lasers fer sol;d i f tca tise .Camuistice 1.iners Caed Further,
wh Proc es sed (Ca l s . ) A ft u& ft 6 ft e4 ft footnotes a and e eisu!.d be seleted since at

is not clear that vtavl ester styrene vow 14 reselt in
Less averai'. volume than cement ( See comment ;9February 125.000 24 ' ***'*h

Maeth 104.000 ,' 5 31. Taste 5.4-7*

- Se 5 -137e re ference sneute be elastaated. Re-137m5 -4 and Ca-137 ere la equilitetus and the re fereece toAprit 255.000 $8# 55 3 ''<

5 .''4 -11 C8 '13 7 * * '* f f 5' i ** * f*' '*' ' ' i*'* * **' ' ' ' *
May 310,300 52 6

32 Tatie 5. -12 - Presumably the occupatioest dose for packastes EpicerJune 360.000 38 0 11 restes, sludge. and decontastaation solations does
set iWe soiten fkarim Tw essep;e. each pace-62 6 age of solidified rests would add 500 - 1000 e-egen.

Au gus t 500,000 63 6

September $10.0004 65 7

October # 520,000* 66 7

!Iovember $ 30.0000 68 7

Deceaner Sec.00c8 70 7

Footnote b is incorrect. The cuentative liners used
are Eptcor II liners cely.

25. Table 5.2-6 - nis table should else list tr-45.

26. Table 5.2-6 - Stoughout the report whee water processing is dis-
cussed mention is made of particulate releases. Sia
table is one such reference. To date. La connection
with contemiasted water processing. there has been ao
detectable particulate releases. To be consistent
with the tent. the wording in the taste should be
revised to make it elear that the figures e tted are a

conservative estimate of releases.

27. Taele 5.6-1 - The listing of 10002/hr easieue surface radiation
levet for Epicor first stage liners is too low.

29. Table 5 4-1 - If 1300 Ci on a 4 a 4 liner gives a radiation field
of ',000 t/hr. thes 60 Ci will not give a 75 1,5r
readtag. Colues labeled "Voluee* should be
re-labeled " Container valuee". Another colues should
be added labeled Wasta volame Per Container."

29. Table 5.4-3 - 3e volume reductioe factor for inc Lneration would be
reduced if solidification of this vaste is reqaired.
spent filter cartridges can be pacaaged to a 4 x 4
timer as we11 as the 55 gallse drue.

= 13 -

- 12 -
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9. Sec ties 6.3.1 - la the seceed paragraph. seceed seetence. cbsese
C1AFvu 4 Nit L* to " ear". It she=14 else be meted that the

addit tesa t 130,300 settees wi1L moet 1thely be rea
cy Lce water. The test impi t e s thks to se edded water

Ottoirruitatics op tits AEA; Tot Sc1L3tt3 An tautr1tv? volaes.

L. Sectise 6.1.1.2 * Ca nc er ties saehere she.14 set be re ades egg, y,, la perest aph three. 2.6 es, el is esent 9364 hg of ett

esemple. 0.74 per eae-ree a 1.4 a17 cancer desta/ er 2700 settese. Th t e e et teat e a ppe ars h t ge and a

eroe eq4 ale .00017. This eq setee t o 2 chances t o techancel bas te should be prevnded. la the thtre
L 2,000. The staf f rounded .30o17 to .0002 welch gives ***tence. ensege Nt1 L" to "esy".

thee 2 chances l'n 10.30. le other worde, be towedios
of f tne cuater ther lacrossed preteellity of senser 9 $** t ime 9.3.2 * fptcor 11 should be addressed se se e tterisettve for
sortelatt by M1 procesotog reacter tot 1 ding e4ep water. A very real

possibility le the sencept of reeevieg the grees
2. Sectiert 4.2.1 - 'he f if tlt p er egr aph. Last sentence e%ewl4 he chaged e< tivtty with the SDS seel.te set thee further peL*

to read. "The estent of eey damage tha e may have ist tog the ester with Epicer II. For this sessen,
ceSeed is set completely asevs* the FEIS eheeld met mese the stateneet the Epteet 11

will set Lee cae met) be used to procese reedter
1. Sa t io n 4. 2. L - Ada a new paragraph weich etates: "Me two lett sel buildtes semp water ,

entries late the reector butiding en hay 23 and
Augaet L5 revealed little 48*ete free the hydrogen 13. Secties 6.1.1.1 'ho procese coefigweeties of the seelite/reete erstes
eare eed pressere p. Lee. no door t o the encio. d se shows to the vernous sectioes of the PflS show Le
stairwen t est the 309' elevet tee indi44ted desage 44. De slees ty charactertsed se a typicet eyeteo, and met

to the preenwre pelee. A t elepheme and eoes w tring the ese and only seelste/reets eyetes whice eight be
em the 347'6' elevation indicated eone desage due te *eployed . Io applicat see the estuel configurat tee
the hydrogen bere. lose SS galles drums were deess,4 will depeed on the resent e of cent tentes ovelmettees
due to the pressere pulse, see teste and stil probably coetteue te he ref seed

af ter gotog Lete operaties. &a se eseeple, at me? be
"%e two initial entries Loditeced rediet tom levege destraele to use the SDS systee ter settaek procese-
of $00-700 eree/%ewr games and 250-1000 er ed. hee r tag and EPICOE 11 for peltshing and recela ttreet
beta en the 301' e levat tee. Je ese 3e7' 4" e levoe tee, spec tee removal. De Ftts should s teerty state that
le'els were 100-200 oree/he.r gasene and 230-1000 the configurettee preeested is set to be rossidered
ered/ hour bet a." the enty ese and that there are esey ways to which

filtese and desteeraltaatles bede ces be configured
6 Sect ice 4. 2.1 * The last eentence tedicates that there s e no light Le order to achieve ef fia test pecc ees tes .

seerte leside coes sioneog. Die eteteneet is both
tecorrect and kneigesticant t a f ee PEls. This section should be updated te reflect the moet

, recent comenderet tee of Zeelite/reste evetees.5. Secties 4 2.1 . to the last sesteece of the first paragrep
To.te 6.2.i. eu the word s a,. eyi,eeec.e af t grette, it La fu,ther eeted that se e.e,e t.e o f D,.e
intervening ceectore f ice r ,'' ( eecent eeteat tee f ac ter ) is the Pt!$ for the

seelsted ree te systee eer be optistet te and in esteet6. Sect ion 6. 2.2 - In the last paragrepe, tee use of rehete le rejected operettee the systee could generate more volume of
by the MC es se alternative. The wordtag should be westee thee assumed he the FttS. De denteer al t =
revtsed se that thetr ese le set precluded f ree satlee char 84teviet te e of the reacter bet te tes euer
future consideration, water will set he tw11e eneersteed until ac twat

precees tag hee begue. Fur t hermore . EPICOS !!7. Settien 4.2. ) . to the third pare 6Fe94, at ebeeld me notes that toe *ePer tence suggest e that variet tene ces he espec ted

euae dratetag operet tee eed reacter bus 14 tag aece . d4rtes proceseteg, and we could eventually be mas ses
t eenset tee operetiano est seerley. tadividuel batch deciateos se to peac ese tag opr ast e a-

tien by filter / 5DS/ tPICJR !! c oen teet teme. T%e Ftti
cheeld state that a f the ee oused DF'e are eet

- 16 - - g3
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60. Section 6.6.3.1 - If setidifiaatise of the neolite and sation reeia se
20. Sectise 6.5.2 '- Comaideries the amount of oil and stesse file that **t reguared, these bede ese be leased with 10 f t.3 I

will need to be removed. 20,000 gallees of decostaoi- of reste.

eatise fluide appeare low.
3e etaed bed vesset has a volves of 195 ft.3 and

31. Section 6.5.2 ' - Telene of decentamisettee tiemide (i.e.14.000 to will be !**ded **th appremiestely 11f it.3 reste.
20.000) eFpeare te be vert low. Likewise. the eueber
of solidified druee (470). De phase 15ted? (page has someet alae applies to Taele 6.4-9. See

9-19) indicated shout 600.a00 seltene of lieeld which consen t 19 en chapter 3 seettee 5.6.2.2 soeceratag

would be appresimately 16.000 druse seing the ppC relative vaste valuees resuitiss free solidificaties
eelidification aseuestione. of ersonic reste with viey! ester styrene er cemeet.'

De test o f 6.4.3.1 and tatie 6.6.-9 steeld be
32. Sectise 6.5.2. - Ice enchange should be eensidered. If a water based revised escordiasty.

' dessetaniention seleties is used (such se can-deeen)
ion euchange is a very viable method. 61. Section 6.6 3.6 - it is met clear how contestaation would be controlled

at the ba1Les station while compresetas sheet metal

33. Section 6.5.3.1 - ne second paragraph (edicates that 0.7 to 2.0 addi- sad sirror Leselation.
tional caeeer deathe will eerer from espesure to 0.7
to 2.0 perees ree. nia le se error and sheels be 62. section 6.6.3.5 - It is set stear how the 2.500 to $.000 dreas eention.
terrected se the final ptIs. ed eetate to the 16.300 to 20.000 ss11eas of deces-

tamanation solution meetioned te earlier secttoes.
36. Section 6.S.5.2 - Table 6.5-6 la (etended to list the seseone release

from the teeeet leactilisation protese ever a three 63. Tatte 6 2-1 - Revise tee table to read as fa11ews: ,

sooth period. Table 6.$-1 is atee for a three month !

period for the same evolettee. ne two tables should

asree. Skie Dose Estee
Whele-ledy Deee free Beta,

Atee the data le Tablee 6.5-2 and 6.5-$ sho 14 tates free Cama nadiet toog
,

a gree. Tables 6.1 3 and 6.$-6 should anse agree. Location and Sourc e Radiation f red!he) f r ed the)
,

* 35. Secties 4.6 - The proposed seelite/resia systee la e new idea which 347-ft. Elevattee
has set been proven. Baeed on the SDS everee test plateout 0.1 to 0.2e 0.2 to 1.0

resulte. the weete vetuses listed in this section Sump Water 0 0
appear unrealistis.

305-ft. Elevation
j 36. section 6.6.2.2 - shallow trad burial should met be ruled eue without plateout 0.1 to 0.2 0.2 to 1.0

further investigation. Suey Water 0 6 to 0.3 0

37. festion 6.8.2.2 - ne dif ference la soeuention leadies to the isec 5 sire no. 1 and 2
staf f's and Liseeeed's settestee on number of see- plateout 0.1 to 0 2d 0.2 to 134
lite /resia containere should be orpleined le the last Sump Water - *

.

paragraph. We peregraph eekee it appear that no one
has se understanding of these systems. Notes to the table et.es14 be changed se followe:

38. Section 6.4.2.2 - Me somments mode se Setties 6.3.3.2 aise opply to b he atie done rates are for worhere not wearing
Table 6.6-3. protective tiotning. Clothing with a thiceness of

500 mg/se2 Le estficieet ce step beta radiattes
39. Section 4.6.2.3 - !a Table 6.6-$. the reste volume for seelite should from all of the enjor plateout sources except

be 10 ft.3 T-90. for which cely 93 percent of the beta 'l

radiatioe is stepped.

c Free measureneet made by licensee se August 1$.
19s0..

4 The etsif assumed that plateout es the staire was
about the ease as the plateout on the 303-ft. !

- 20 - e leva t ion.
- 21 - !
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CHAPT!9 764. Table 6.3-14 ' - Die table tiete seecestratie=a of radioestideo 1-
the processed water flew which are eigelficast1F
dif ferent ttaa these allowed is the NBC letter of e

2/1/80. R $T 131FMME W P11RIT 4TES Pt0CE381NC '

~45 Table 6.4=1 ' - These show14 he revised to refleet current data free ' "" * *A '' * * * * " * * * ** ** * * " '*** **
* * * * " " ' " "''' I""*** ' ' * * * * "Tebte 6.4-2 contaianeet estrtes. Die statenest applies through- that de met aise c"ostribete to darest plant decoe=g,,pggg,
taoisa: Lee and defweties are optieeal.

66. Tante 6.4-3 - Se evener of serin removed eeems to greatly ever-
estiente the total sue 6er of curies espected in the h@ M - N M,th,of tu e,, n v,M n11 h h,,,,,,L,, ,gg ,,,p,,, gg, ,,g , ,,,,,,,,,Ltentaineest, based en surrent data. g

,,,,,,,,,g,,g,,i g,, ,,,,,g, ,,, ,,,,,ggg,,,, ,,,,g,
' 67. - Figure 4.3-3 . Ef flueet is grester thee feed values. Also, the me any provide informattee regarding material

asteriet le te the wrees place. '"P"''"*

&$. Figure 6.3-6 ~ = a key obeeld be added as follows, 3 Seation 7.1 - ne Ptts ideatifies e need fee spectat egeipment for
fuel accometatility witheet describing the require-

QW e abeervaties nielt (dipped esoples) emete for the feel accountability progree. Le parti-
celar, any f e1 accountability progree must be

388 * Monitories Well (pumped samples) eriented toward cleasep goals. Care mast be tahoe to
. ..

set seafuse this with the geels of other eacomet-
49. Figure 6.4 1 - De imelvelee of these figures should set pre <1ede ability progrees which are theft related.

Figure 6.4-2 alterestive deelges. The reference to " air tight *
deers en the figures should be deleted. 6. Seettee 7.1.1 - la addities to the damage modes seted, teel aseee- .

blies/rede will be disterted aed/or bowed. |

5 section 7.1.2 - The segweece shows anemos the containeemt building
is decostasiaated before prteary eyetee breach. Dse
may set be the ease. As optiemal path she=14 be
shove for partial tentaieneet buildta$ d'een. It any
be possible to remove the fuel seeser the optiemal
way.

6. Secties 7.1.2 - Segwenee of stages - as ites indieeting that the fuel
wi11 be enespewtated La eoes fare prier to removat to
the opeat fuel pool eheste be imeladed.

!
F

7 Section 7.1.3 - Experience et other plants has shown that due to

!,
protective cieching. respirators, high aanteet tee-
peratures. work-breate. ete.. the worker prodweticity

, cae be se new as 231.

8. Sectice 7.1 1.1 - Wastes generated eheeld slee teet de remeter erstes
stees e ch as seekets, centret red drive mechaatse
(CBDM) parte, reeevered debris, etc.

e ttien 7.1.3.1 - The worst case evenere la Table 7.1-2 appear high for9. e
direet work is heed removal, pleave removal as4

y

reacter defwelias. Dey certaiety represent a eee- '

servative estimate for weret ease seedities.
P

,

L
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reaeval system for severet reasone. por esample,
aleanup of the ES will permit access to adottiensi

10. Seaties 7.1.3.1 Radiaties 1,evels - The 10ealbr aseemption is opt L* ereae of the AFhs. Atee earlier clean up would
7.1. 3. 2 eistie as Le 25mE/ar for worst case. ne estimates result le less sentamisaties to the deasy heat re*

et escopecies espesere for the weret case condities esval eyeses. La any eveet. e feed-eed-bleed alter * ,
appear resseentle. The ptis maes 10 et/hr se se estive ene=14 set be rejected as it has distinct I
average deee rate. This eaF be Lew. The consimaties operational advestages ever dreie sewe.
of senservative eashour espeeditures and Lew dose
rate resett le a somewhat reatiette estimate of the to a etudy under review, it le proposed that, for RCS
weret case esadities, cleanup sta Ep!CCR II. the profilter be leaded

,

k

eastasively with seelite. Se sized bed petioning
11. seettee 7.2 = "to the esteet possible there will be se new (socen* Liner would be elistaated. Die would perett Ep1CCR r

tasiesced) water added.....* tt Le Lesterial 11 to fuesties se e Zaotite/Resia erstem. Operaties

-

(enetreasentally) waecher er eet new water is added. DEC0111 is this sede perette a hidher surtes Leed-
The cleasep systene remove fiestes products te verf ing in the profitter ese reduces everall waste
Law senseetratises and thee whether processed water generaties to 20 profiltere and 7 satlee beds.
Le recysted er releeeed seesta be lef t as a weser
senagement opties. Este that Section 12 coastestems DICCE 11 does met etways remove boree se stated is
seppert the acceptability of release. the paragraph. Here water nas been processed by

Ep1CCE 11 without beroe reenget thee with beres
12. Seccles 7.2.2 - ne fleet seeeeece Le misleading to its patee Let rees,et. De sensere atest radiaisotere leechteg

techel, eat interpretaties. We have se hard inferee- free the seee applies to sey reacter eeelaat,

ties t
er att, hat pessite se te say that we ese ese say part processies system.

the opent fuel purifiaation er the easeus
purif teatlee eyetes with only elaer modificaties. 17. Section 7.2.2.1 = pitter /Teetitellesis Procese: Die paragraph is toe
his mesteese steeld be specifies 11y werded te be s pec t f is . fer emaapte, e eased resia bed easts prove,*
soejecture se that the puttle Le est led to believe to be more ef fisiest suas a pure seiee tee.
that we are ersettes new siese-up systems ween we
already have testatted erstees which eeeld otherwise 13. section 7 2 2.1 - tveparater#Resia y-eeese r De test sentewe should
b* es*de be shamaed to read. "An Evapeester syntes.. ..ie betog

*"* * '

13. Secties 7.2.2.1 * preteesed Es water could be returned to the BCS wie
the steadby pressere sentret (SPC) systee. This

1 SutM 7.2.2d = MM werin W Metivm N lueweeld avoid dependence se the sakeup peepe weich sentence to for too generalisee. There are toe easycould everpressertse the 40tRS. ndanM Le tu curin utmt% tu mee uti-
14 Secties 7.2.2.1 * 4ernal ES purif ttaties Svetens The ability to ese *

tea aCs assoup persitaaties system se spesetative at 20. Secties 7.2.2 4 - To aseene that Es processing resideas will be o. lid-
this time. here are many cessaderstises other thee itied is centrary to NE indtestiees that it should
the aereat operatLas mode speciticatione. It le fact

met be solidified until dispeeat eethod is settledit aceld be operated, water as high as 1 uCi/e1 cae spee. This inceseistewy is further reseen why the
be processed with it. The ease limit app 1Les to the ptIS eheute designete categories of waste and disaopent int poet ($pp) elesoup system. penal alterestives.

15. Section 7.2.2.1 = EptCOS t Svetes: The Ep1 Con ! Systee has g been 21. Section 7.2.3.1. p efilteettesin Wecesor DICCR 11 c. .ame itstraeeferred to Unit 2. euppiy from E5t's and tana fare is additkee to the
,

assoup water holdies tana WTh no e f f * uest cae16. Secties 7.2.2.1 = Epfcot !! Svetes: The RC$ must be le a decay heat be returned to the E3 via the $pC es well se the
seettag sede eefere it can to drained to 25.000 othere meetiemed.ge11ees. It say be adrissete to reduce the activtty
of the KS before going en to the decay heat 22. sectice 7.2.5.1 - ne meet recent calcolaties ever a three month perted

indicates 0.19 pereen = sAes per curies processed.

- 25 -
- 24 -
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23. Session 7.3.2 - altmore Mothede Con * Leered: If the 41 eCL/o1
Co.L37 level Laesed se feele 7.2-2 Le used for cearse esensetattees. the ac8 eev sostaise 13.000 Ci of
Co-L37 Le selettee set 60.000 C4 se stated in the
sessed peregrept,

SIACTCE DEFCELID2 As0 PetMatt $YSTgs pg0ccerytimattos

24. seettee 7 3.2 . The speet filter cartrideee witt set to in a eatid 1. Satsee 8.1.1.1 - he corrent rate of teac predestise le seese es edfore if the cayL pe cees ideo is ederted.
sempered esta 2.700,300 t4 dering eerest e,eret tee er
0011 ef eerest power. two, nest gee 4 ge e,g e23. section 7.3.3.1 - See seament L9 es ebetter 13 eeetioe 5 6.2.2

seeseruses relative weete volume reestting free ensea f tsant f eeter as planeses tSese operetiene.
setteif tsettee of erseeke restee with vieyt ester 2. 5*ttiae 8.L.1.1 - 2e attempt see been eede to seve either the teatretstyrees ee ceaset. The test of entlene 7.3.2.

rede er notet power seagies rede ( Arst). : Le'
?.3.3.1 7.3.3.2 and teelee 7.34 med 7.3-1 she=14 be

therefore set seewe weten rede are seveale.steated seterdieelF.
..

. 3. Seeslee 8.1.2 4 - fte etts tedicates 3.1 ft.I u tae messoussee.26. Secties 7.3.3 4 * Leet eestesee leeg-tere eseite eterese sentitets
tekeer stee. The easinue vetune to a feactsee ofwith eest te last peregraph ao page L2-2.
seemetry. Nel seeeest, emeeed senseleese eneeld

27. Section 7 3 4.2 = What justifisettee le used to base se EF! Cot !! eses * perust Larger veLweee get tae goggge g,ege,ee,,,
does se 600 Ci testeed of 1300 Ci?

T%e decer test teed of the feet desete is se tee anat '
e Neels sereen teg streetetgee= ge ,,,geng28. Table 7.1 1 = Pressere Centrol Rede. theold reed, $ eten filled y,,,,,,

with water enkeep and pressure sentrolled wie Steed- taired. , We say be ante to yes see sentennere end -

F e

by prueere Centrol 87stee. place thee as storage with eecay heat renewel thre t

the settet*er wolle to the eterage poet water.
29. Tegg,7.3 1 - The 1300 Ci llett was beeed on two shiPpies seat 4

Section 6.1.2.L * The opties of esint dry feel eterate testateere
du ises. If a dif fereet enlpples eseh is end, the

shoeld stee be testeded.gytCon timore seold be more beevity leaded resuttleg ,

to tese redweets. 1.
seettee 8.1.31 + The remeter pressere vesset need (EPro is elet tee

#d C1DM se#L Aes **f eet e*sesserity be westee.30* Figure 7.2*1 = De & M S op*** M M8 " # *
asetelsed Nish Doester fuel reche. "*

*M*"**eetseliehed.
'3I igm' 7 3.g . The storage rocks pistered La the eeep end of the

' treaefer seesk were reenved, and the Letweet eterste 4.
Settlee S.L.31 * The eteen stede esy be strirted for seeevel to evetegg,g ,,, W gyge where [g (e ebeve Le this flMe the seed to set she stede,

to the deep and of the traneter assal prLet to th*
assident. 7

seettee 8.1.3.1 - The test ledianee lead screws with to ptseed is the
" pare posittee. Certest pleet s are te reepve taese32' Fipre 7 2-3 * This seems to be a preencident etagree. becesse the
lead earews to sistaise radiattee teeele la the headSPC and escuss are set showe. e,ee sea ge go,,,,e egge,e g,, 4,,ee,s,goog ges o g gg,
underside of the need peser te need removel.33' Ioble y*3 2 - Stateneet is festeete b that "171CCR II Pr*Ii18er

eage,tege otti ees be iemoeitised 6e set sounstut 4.
Settiae 51.3.1 = la may not be secueery to reeove the 7.Pr5 secessewith other statessere is th* F818

etreature to beadle tne he ene r seemes he on-esopled. As optise to cut e % nisd ecseee* tar/

the enisse strutore is besas aeneo ' red, e

alternate settede are mesas eveteeqs te ces the can
leadeeres eatenaisee seesde tu t.prir etteout settig
the Ct:st heesaas.
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*I I*'*"I ' laud to e,eraties again.I *'*"I**7 *** ** **** e s ery i f9. secties 8.1.3.1 'he worst cae, scenerte for removel of the plenum

the pleet is to be pasevues cuttiss the plenum isto apprestastelt 150
piena inside the reester pressure wesel (RpT). Ze

17. Secties 8.3.2.1 - Ceing a core filter will be a delicate aperationeer judgement, this is a low probability event elec e
alternate methode can be devoleoed to free the pleeve buen W m m hm@ q e %
free the tyv and eere support structure (CSS) withewt will tech-flow the appeette leep and say "wesh out*
the seed for complete disassembly teside the whatever filtrate is trapped on the filter *

reacter. It is, howowr, se opties and represents a
boundina case. 10. Section 3.3.2.2 - to the time efter "eeelset* in the third peregraph

edd the werd " pumps..
10. Section 8.1.3.2 - Se best* case does not nprueet a bounding tower

estimate in that estimates for werking time are coe. 19. Secties 4.3.3.1 - ne restaties level of 10 et/hr aceimal to 38 et/he
servative compared with " normal" condittees. Some of manieue are potentially groes under-eatientee of the

the operatises may be carried out wsth substantially actual radiatien levels that could be esperienced

less working time thee the best-eese estimates. with these filters. Bis mueber ehem14 be treated
with cauties.

11. seatten 8.1.S.2 - The ptIs sencludu that of fsite health of *ute en
non-existent for the reactor eleanup operatione. Se Ma ease ement aWee Ormahmt Seedes e.3.3.1.
letc staff should uttilse this conclusion to simplify
the NEC review process for these eserations and 20. Secties 8.3.3.2 - Me estries regarding radia: Lee levels for RCS for

decrease the need for entensive insignificaat RC drain task and for reacter coolset pues and ester

envireneental ef fects calewistisse for each step of decostamiestion egear to be Im. Due eben
e out be insted unk tauties.the program.

12, sectise 8.2.2.2 - Cutting the CSS baf f te plates to remove the first 21. seettee 8.3.3.4 - some co-est es above ter secates s.3.2.2.
fuel assembly is a very new probattlity approach.
The most likely approach is to destructive 1, diana. 22. Section 4.3.5.1 - If ym take De occupatiemal desu listed te table

semble the first assembly to create the lettial 8.3-2 and addies the agnpriate values to sin a

cavity for subsequent assembly removal operation. cumulatin dose and multiplying by probability of
health ef fecte given to Table 4.5-1. pese 4-1 yes tot

13. Secties 3.2.3.2 - The specifle teeling for handling core debrie has not ""***'****'****I**I***I********"*IIII"
been designed. The typee of tools described in the to reece fne 0.m to 0.2S ut 0.M to 0.W. Se

"** 'I *d'I'I'**I ****'I* II'*ytt3 are represenative of the types of teels that
".11 to 0.47 and set 0.51 to '1.0. " ***Id *****

I'**
0will be used during the fuel removal operatione.

14. Section 0.2.4.2 - a caleulation should be made to eatieste the amount 23. Section 0.4.2.3 - Under the entry " Material" in Table 8.6-2 include

of tr-8$ removed from the core (via vesties. acci. eestree sources with orifice rede, centrol reds,

doet rolesse, etc.) compared with the amount of tr=45 bunable poises reds and utal power shaping rede.

produced by the fisaien procese during 'MI-2 power
operation. 24 Section 8.4.3 - Removal of fuel via the etwipment hatch should not be

escleded.
The assumed 320 eurois/per seseebiv seminua residual
mer be bish when all tr-89 comovel' pathe have been 25. Section B.4.3.1 - It is estimated that 50 of the 177 fuel assemblies
evaluated. will require failed fuel containere. Mis mueber

appears low and would approach 177 for the weret case.

13. sectice 8.2.5.2 - ne ptis estimated that the best-ease defueling time
is to ooethe. * hie may not be the lower bened on *6. Sectice 0.4.3.2 - It le indicated that the CIDI pressure havaints will

defuelles depending upes the final procedures be cut. Sia is not planned oncept, possibly, for

selected. the first see removed.

14. Section 3.3.1 - yhe assumptions analysed should not vreclude the
opties of using a sea-chemies! decentasiesties with
spot applications of chemicale.

- 2g - - 29 -
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3 curett e
Sectice 8.e.5 4 - The 1/4 ejlee should read 4.7s 10** eet/m set27.

6.7 a 10* soste3 Cseeetweesty, tee geset bed 7 -
dose is 2.0 e 10*E 2.3 e 10*L eree.eroe eet 5?CRAGE. TRANSPotTATICW. AND B15POSAL OF FUEL AND SQL1D wasts .

The esposere free vegejable coseusptlee Le 3.8 e t

. 10*4 eres not 6.4 elG* etee. Free these ser* 1. Sesties 9.1.1 - le this secticas the F313 refers to the interie stee- *

ruted desea the prehekility af either se edp*t te8* age fas(14ty. De site, we refer to this seee f asil-
t and t

car death er geette ef fect ieed 6.6 e LO*h ees thas LO* g , , ,, ,,, g ,,s h,, , , ,s g,, ,,,,, y, ,,gg ,,,g,t,
est 2.6 e 10* roepettively. t Lat ingreemd ste< ate area the interie eterese area.

24. . ' Taste 8.1-1 ' - Present plass de set Lulede the see of the Latereste 2. Secclas 9.1.1 - Episer 1 timore have stee beee ehlpped.
Ledeslag f Lature.

3. Sectlee e.l.2 - De F315 states here that aL L druse reading greater f

29. Taele 4.4-2 - Thereat tesetettee, seat plate. etada, meta, electrie than 200ma/hr se teetut vl11 be shipped te a en6e'h
emble, eeeteet times, eed CID!t's shoeld be cesandered ed esee. Thie Le met eerrect. It to peseLble to
oestaisiaated, set irre4 Lated. ship drame greater than 200et/hr la e aereal ehtpeemt *

et LSA by peektieeing the drwee where they en11 he
30. Table 4.4-6 . - Telumes of sempestible trash are toes thee half of shielded by the tower level erwee. Atee, ehlended

easiestes provided to Phase 1 Stedy (Page 9-30 and vees are avellable which see treesport more dewee
figure 4-16). than a shielded shipping saea.

i
3g , pg g,,, g,g, t . Thie Lp een a representative flgere of the EPT and 6 Sesties 9.1.3.1 - Referesee to made te legiotisol constreiste due to

'

Laternale for Titt-2. the eweber g i available Type 4 er Type B certified
sassa. As we may perchase er lease seeks met ser-

| Festly efeitable, the restristlee le eelag eveitsele
saene enould be renewed.

L

$. seettee 9.L.3.2 - Does 1Leit 2 eseeld read 200ma/hr et e , peiet on thes

estereat surfme of the veniele. |
[

4. Seettee 9.1.3.2 - Centrary to the first statement, we have eede ever- '
'meight shipeests.

Paramearn 6: Thla paratrape states that leset weigat
osapeeste are lleited to 38.000 lbs. Sie is La
error; we aerea11y lead to 42.000 the. es eer maalmae'
we igh t .

7. SeetLee 9.2.1.1 - Change 700 to 800. 25 to to. 5001/hr to 500ea/hr and
0. sea /hr to 0.tet/hr.

T

4. Sectice t.S.1.L - The wores seee treesport distance Le listed se 2.300
;. milee. The eatest distanee is 2.570 miles wetsh vittf ,Lesrease tee PE13 eetteetee of espeewre to the

art ver e.

9. Table 9.L-L - Our estimates are elese to the best ease sendiciaee ,

tieted Le the tehle. If only sentasement buildles j
' worm is seasidered. The addit tesel wors that will :

, seetiene outside of coessiament yielde a total some-
where between the best and weret cases.

I

i
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- Footeete as pt!S esee Sg eruse se the average lead.
It is difficult to determine the securesy of taas C11AP?tt 19
eettence. ' ther eerset LSA drue ehtposet le 145-135
dress. depeeeest epos total weight. Se estimate of
88 drees/shipseet probatir aesvens a persentage of . ScotAIT OF ENWIRomasTAL DEPACTS OF TER P13p05E3 ACTIV1 Tits
Type a waste in the total sommer of drums. ,b

1. Secties 10.2.2 - The sac is Lasemaistent in the rise f atters they are
Feeteete 6: Same as above encept that eermal lead ' esing in detereieing hesten ef fects aere ther ese avill be 14 - 18 bases. If we compact into the LSA value of 131 f atal sansere in empeeed weenere per see

' beses. we will be limited to amt 10 benes per millies persee-ree voereas te chapter a. Taele 4.5-1.
obipeset. . page 4.5 they ese 147 caneer deatse per aillies

perees ren. Soy steeld ese ee&y ese et these
Feetnote a 6 4: De susber of entelded dem ship = f astere threegtout their report.

- seets will probatly be higher than these setietes if
the seepactable weste is iscinerated. The PEIS esti- 2. Secties LO,4.1 - T%ere are two types. ene Le the penetraties faster
este is based en 14 drums per shipsegt.' e more real- fi.e. 3 e 10"6) and ese le Taale 10.4.1 (a-3 vetoe
Lotta number is protetty 8 drug per shipanet. steeld read 1.5 e 13"*).

10. Taele 9.1-4 ' - ne werengase eueber of shiresets la slightly teos 3. 5esties 10.4.2 - Add the werd " set" betere "seppert causeet s.e*,
thee curvest entiestee se published in the phase 1
Study (Figste 4-6). For purposes of worst ease 4 Sectise 10.3 - Releasee doe te aircraf t impact en the easteinseet
estientee therefore this number ebeeld be increased. reaevery service be11 ding er e tareede going throege

the interie solid weste staging f acility and other
11. - Table 9.1-7 - 3La chart cette the 10f t3 SDS seelite/reste liners. eimaler eeeste steeld be diesessed is e seener'! similar to that used Le Section 19.5 es f *eedsag.
12. Table 9.1-9 - This le eely a perdal list and steeld be labeled as

owch.
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("tWa 12

CMArfts 11
CCNCLCSIONS

Est!RomeWTAL SA310LOCIOAL MoutTORING. 1. Ze Itee 1 reword paragrapn even that *1.7 to 13 mittiee* estue is
sempered with "2 mitties in 13 emities" (we ese Le five) to esse the1. Bestlee 11.2 - Oer seeltertng progree esteeds set to 21 elles set LS toopertaee more appareet. Ste ene=14 te adhered to thfeesheet the

elles. report.

2. Sesties 11.2 - Air particulate saarles are saatyeed weesty for grees 2. Is Ites 4. at weet poter doweetrose free TME are the desea canceletedf
bot e estivity and Sam spectret eastyees are else
perfereed mostbly. 3. Causeet Deleted.

3. Seettee 11.7 - We sew'cellest eith eseples seeiesernly. According to e etwdy compiled by the Peeney!vaste Ecomeme toegwe, thee.

eatee of property assessed in 50 acteel distriate Le Oeupate Cameer-4. Sectise 11.2 - Fif th peregraph should be rewrittee se fellowes land. Lancaster, and fork esisaties secteseed 876.2 sallion between 197e
and th&e year. *his La coetrary to the statement la tree 6 soncerningd' eter samptee free Met-Ed's off-site water sempline red *ced Property vales.

eetwork are aellected free 8 etattees. Meee samples
are eemposited heerir ever a tue ween perLed stilis- $+ No aseeeeeest hee been eede to determine the impact of the increased
ing eetenecia water samplete. Mose seeinestaty seestression wortieree se the surremedtes coueueit'as and the localsamples are seatysed for todies (seelmestely), geene easeomy.
esse med grees bet a esaLyseo se meetaty sospeelte,
tritius os e moetely and gearterly compeelte, sed 6. The coasleeios that "leeg-tors or permaneet storage of high-level weste
St-49 and 8t-90 es a guerterly seaposite. te addi- Le set appropriate et the TML site" is est sepperted by the coacteetoe
ties, grab semples are tesee weeely at two surface to Item 3. which states. "No eigetficant envireemental ef fects are
water statione. hose are sempeelted and the above espected". The PEIS should be more explicit en to the reasono vny it

-

. analysee are perf ormed. Daily grab samples are atee voeld est be appropriate to utilise TMI as a waste repeetterv.
teses free the plaat diectarse end conyeelted for the e

Istove analyses.

5. secties 11.2 - Cheese last mesteece le seventh paragraph to read:

Mees dealeetere are eschanted en a monthly (20
statione) and a gearterly (33 stattese) beste.

6. Secties 11.2 - A new pere 6raph should to added as fe11 ewes

Met Ed has a greendweter meetiering progree (see
Figure 4.3-4.page 6-20) that preseetly samples free
fiftees steervaties and seeltering volte. Tritive
emelyste end game saaea are perfereed en ene samples
takes.
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AFrf ett L

A7Ff C1 f
AYERAGI INDITIDUAL QUARTIELI DC33 LIMII1 USED IE Lt 1)Mut;cyg gy ggg
FCect ISTIMATIS

Dts(SIFTION INFORMATIts FOR $JCIOCL17tBAL PeCFILE 1. Aspeedia L sediastes that vert ate edetenstrat ive chec k pusste ,eaa og,

1. Table F-L *he euseer o f people servtc d bv Leesmeter mater I"I**8**''*I'****I'8E**I******'***'*I'*'''*********'e*1F
Worte alene is appresteetely 130.000 wasch "*PIb***9"*''''IF****'I***"********'**''*h*4*****'*k*8

'* " " * '' " * "" "* U***"*'*"**represented 34% of the total populattee (1980 *** "'**"***'*'I # *"II"*****"***'"**'"*"*P**'"**Prejnttee of )$9.000 peeele).
adeseistractwo chose potate to eaewre peresseet de not estee4 locFa;o
gaadelsees and *e indicate that the compeep et L1 at the sees ttee

ac h a e v e t l e . ' * **** b
**d * * ' * l ** * *'** * * '* **' * * * * t** * * * * ' * * * ** * * I**'***** P* FVFfptt C

I?CINFti!NG CNestDERATICNS RELA!!D TO PROCESSING OF 'ECONTAMINATION LIQLCD$

* P"**d * * I
1 Section C. L . - Fluentes with sentrntiated water prior to seewel

desee to set noteeserily valad. Trit tsted ester eeF
No t el The forwarding letter esses receaseadatione seeserstogbe esed.

Appeedia R. Base modif acetiene are peepened if the

'"*******tL*** I* Ch* ***** I * 8 t *' ' * 8 *' 8 I'8 8 * 1'1 L** * f
2 See t tee C.L. - The estaae of decoe L Lguide (i.e. le.000 settene) vertete propeeed techetcel spee n f teet tees are est adspeed.

appearp to be very law.
FecroSID ADDIT 10h5 TO TICNNICAL 5Ft(tFICATIC88 FCR TMt-2 CLEAst? Petw, tare

3. Section G.2 * De vtayt ester styrene eetidificaties eyeten should
else be Leeleded as se option.

Rec oseend mod t fie st ion o f he wordtes se fellowe s

4. Table C.). - the basis for the fes ter of 1.u incesse showld be 1.1.3 Spec t ricat iesd eve l o ped .

(1) The Itseasee must estest a plan of operatione for tne s teenwp scope to
the Recevery progree to the Deputy Fregree Direc tar et f?t[-2 (lesawp.
36e plee show14 reference appropriate sectiese of the ytts.

Artend t e g

(2) Procedures sh4Li be developed for each operettee of the proposed ples
!!CI'tEtttNG CCullDERA!!OWS RELATID to IW:BIL!!.ATION CF AA::10ACTIVI WA$!!$ and subestted to the Deputy Dire < roe. hose procedures asset coa t s s a

..(se preseem ly werded ).
1. WitrU ) stion should eles be edaressed es a procesetng techeigue.

(3) Delete er eoda fy tato pee egr aph f c the ret tewtes reasone t
2. It appo * e that the eersteelegy le table 2 h for "'telese increase

Fac ter' as neceas teteet with that used to other sectione of th6e Sinc e the Pt!S hee semeleded that the potent nal for e f f-st te
doc ueem hasere se esg1(stele. the precamere showie only have to 111* strate

that the proposal procedure is bewaded by the Analysie of the pits.append t e t

'e c an y out the solculatione Olestreud for each operet tee
JUSTiftCATION FCE kADIATION Fl!LDS L*513 IN 11CTION 7 AND $ appears to be en unnecestery b ordes ce the 1Leeeeee s tese the ESC

staf f hee streedy coaslemed th at the ef f-site safe y
1. Our esperience tedicaree that radiat ion levela eteve the poet will be

eenenderet toes are sesitatb;e i f the operet hene s on ied own have
well sweve the 2 to 3 e&/hr seeweed by the MAC. been seesaded by erelysee to the Pt!S. These evt ei t t a t e shou ld

eely be seeeeeary if the aeolyste showe thet the rolesse poteet &ol
2 Se seedeption of aere coattsb sttom to genere! eroe radiaties levele to seasiderstly greater thee rhet ehewe is r**e .et t $.free gee sdoet rees ter-pree eced raJ teet t letty inside the betidseg is

wereellet ts .

1. The $wery pwep decenteesest ica esperience s ited in Sec t ise L .9.2.) at
the Ftt$ should be coneadored to Appeedia 1 and the snelysee 44eed as

tht e Appeedia. %e small decostostettee f ac tor esper tenced is
desentantest sos the Surry pump (2 RJhr to 500 maihr) todtsetes that

* II *achiestag a general eres becoground redtation leve6 of 10 mA/hr may to
very 46 f fiewit.
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mot s meoet s ctemetes testeWee stace tae ecc'ee-t4. 3. 3 eecer e o e

free the emese af the aseteene sett! $.00 p.a 81erte 23,19'1, seen ,eerter aestant on.ee 'A see.

restergee, ensee reaseet fece the reacter carg ese seeeeeuete ene see eMettee er9 eerily by
reeeense of preeery ester te the reester betteseg tereign the erestertger 1'el*ef selve 1A44 ees

Ostseen I.e3 e e em terte EG. IIII= ene certl 27, &S 9. estep meet see -Masse Wee.
eereega eteen ge erster "a" op ferres et'estettee o+te e teetter caelant >me toes Ptl & P1) g
letteenest te earts IF.1979, desey test 814e esse . . . ey eetpel cemett'ee (Welettee of
ye greeery etter gersegn eteen gamerater "e" te a eteestag esee Ihte 't essettee to septlene

80e*41 systee (M) 4
opst i tee escrettapel Cassellity of the presseee e'at*eeter.'*40st*'$mme emme est to esee es te= 9. DECTIYeleleef*.M QF * tit enseMeef esG PtJE& mesGtW Bd.$N
seme& essay - esos see the ese se ese eyesee egetswee Tie
apse og of ese best botes Geseeenee 69 tee sete 4e ses&ehee to seestee the esame& le=eleste
deses meet poetes opes - geeme&p seesee&eesse. le see&seem te see tema seguest gg ter treetseet GF ese=testiseg ,,gg gery one fuel hast% beile9dige (efeS) eente.testseestessagesses seeslaged etene, hees le been fees one ettees? *esees ey times eseasees se the mestee are 'er 'W3 espel5% Ie4 generel *erset of e nelle'ep 'er IJtree elesets o et
seestes en&& ease, me64b esserieuses se ese sete& eseep ease "_ espesu&ey' enose le flgeree $ 1 threisgh $. $ ef spaceste 4.

4.3.2 eaakene kree emma %emoet testems ime eejectices of Les efe$ estesuteeseettee are te elleep estese eitment *eetrost'en Deceusse of
eerfesa er eareerse Castteseneties, te ets*ette registies engenere f=ee geese searcos, one 14

fe&&ctr6eg ese eGeleems, suertensee mere este fee 4eog-sore sesee test remes& EWeeneh etese orteest regentesteettee le the enemt of eyetes fosse. Its felleerlag geteel'ese WG Criter'4 are
gemeeeeet "e". Thine. ese&aes ese to seteme&& sees tf essee een "B* etene seeeeesee econeses eseined to entereine esietser teeee senesgtsee esee toen settef*ee;

ses, che to er
s,ee.ee &m . esses &.e -e&ame seger.hees eye.ese. ese revereses se seem4& e&seeket&en. i,s ee ees sete om ew emes m.e to- se m re . - Sus see .~,

- ges.eeme eens &seems fece = e- se es se os see-o .eu.= emesu w e,.nesee .e.tes,m,eet,ee te iese se ,,e i. ,, ,m. se, 4. ,ee .eet . mete.e
es te ion to 1.e4 ,ee .e s

s re a ireer. eaos ee t e
sesee&4 es acesseer*ee the eer&ees teles JDe*I U&steme see&es ese&&se- ene

senerei festet6ee lesele erg et ytent es*Sgm ee'ese*=gesneralip $ e et,ttr
4.3.3 Risi-9eest-West Peeneta Ifette

Is
.e.senteeste e e.metse of foteet etsee&estes 4e849 homet,he.ges es,e bees.Seese&&ee. sos fece see &e ese seeste coe&e. erme 8 ee meese o me i s.t. eess.ca of i~eru te ses e e stem e, ,tes. te ce we.eGee es ee easse

mese se see eme&ees sereede estes system. The 1eMG 1e e esawyeeseesse see&&eg ess&se
has ee9 he sees test ces Lees-tees seems hees senece& es een me Gassene defoehase eseeestese geysegg gp gag gemerg) agggeg grees (terr 4eere ete esrael'F eeArestrt(toe artes) emerely after
when see eseesee raal a $yeees la ese asalteesee se es&essee esseest ase==aani- the Lee asetese" teaume reetetese leeels of 30 ee 900 een'itr se see feel 'lesientsig set te$'ig esse 14 te
eyetes testedee ese seepe ese ese base see%segere, eteesees la e asemer sees et&& eesete 1De me.ltr to tae due81*ery teltetag. The estete stees, geseteseleg septestsietes 'r'ters, tense,

t
ease heteeeter toes reasse&

==aaa'''e'F.
ces poes, De the efeIS hee engt engher restettge leseis, Leoele eatseese 1000 t/ie $a esse- egeoeogeo egg e*mee esorge

se et fley 1. & se, see' areet, tesse es $De reetter seelent slees teleg tese estelete-- hee one espose.&&se se tegese sale seme& esset bees,
enerosseest sesense mee benes someossee se see eyeese ptnee Se esseek ese&&eastee.

Tee lettlel I eroe age og eurentemenet6en esptth bogen to e pel 13's one f a Sante,e (ffugleTS ed$ eLLie&4.S f6 716 6MW1McF
es stone le r'psre S &=L. te emoettes to centtmee et 6 seestenstet neest et o'*ert untt%'est"$

s

e e 1 agreet og',,Det Jose 1m.
see-ressettm erees care tmees rtres. feo esteeteeinetten toes . eft asey etge-

free toe stee ehen etese generater "4" startes entretleg to tee steenlag esse Dero U, IM eggiegsgo ersee, ease es the reester teelent bases tone teett ee, estil later eatsees 'l tof

etst ,ie y 11, itse. =no me reacter tet tsiag steesene o see centes. e8864 e4 te to O et f8 Pet eerseeery to eenene engary radioscitee eserces free une terme one eieirg sace tw ese+e-s

es-e) ese tese leesing eept of toe 7811"I reetter set'e'ag e=ery sente.e to fee stees*4g esos of fluenee see tene F11 tere caenges, t'e resistion tese'e are ause emee ene it escomee
east ese been,etees ette the estantessaettee ette eine ' pee resiet'em eageensre to porosecosstees generater escrettee.18e tusesse slee of he steen geneester 4 estateenee m e semd go,4gg gg g

secoue ey tite elent eer sletters. Casesq>setty, De eressere ef ffmete Detenee W reader
. ; ere the Ensretes eles of SPG eteen gemoreter enhensee leetege of ar=el free fie esseret eroes thee seen essenteetestes ey ser98193; eseover, sees of 14eee eroes tese 14 Deleasteing N

tr el gas ese ette'ag titrenge see seEttag of earteet etese volese to tee seconsory ersteesystes tereisgin tsee emetttery best teleg voetelettes systee te'y electeerges f'un tee secessary
Cemetretttee re'etse to tpe testellet*ee of

rerle, ems,,e eerSeettelly geteese of recertemisettee.
Lee reester ges tol
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_l. Section 1.2 - 1.ast paragraph on page 1-3 should be updated to " h* *
' describe conditions observed in recent containment
entries.

November 26. 19802. .Section 1.1 - First paragraph requires updaths to the latest Til 627
released cost estimate and schedule.

3. .Section 1.4 - he PEIS should be modified to make it clear that the TMI Program Office
NBC does not necessarily agree with the public Atta Mr. Bernard J. $
concera as stated in the tabulation. For emaaple, we ' 17. S. Nuclear Regulato- 'sio.a
disagree that cost nf alternative methods should not Washington, D.C. 20
bi e consideration. Cost atuays has to be a
consideration and usast be considered with other Dear Sir

' factors.
Three Mlle 3 .4 Nuclear Station.' t'ntt 2 (TMI-2)O. Section 1.5.1 - - Requires updating to describe recent containment or ating License No. DPR-73

entries. Docket No. 50-320

5. . Section 1.6.1.2 - The 10 C1/ F 3 loading for organic re' sins should nott

- be used as a limiting factor. . Please replace page 21 of Attachment A to our T11578, dated November 7
1980, with the attached page.

6. Section 1.6.1.2 - Proposed 10CTR tarts 60 and 61 are propc,ed regula- '

[-
. . S e ly.- -

'

,

tions and should be treated as such. '

7. Section 1.6 2 2 - Change Permit 2275214 to 2275724.' with amendments; G . Hovey
change January 19. 1986 to December 31. 1986; change Vice-President and
December 12. 1981 to December 31. 1981. Director. TMI-2

8. Section 1.6.3 '- There appears to be a printing error in the text (top
of page 1-26). CKH:GJM: dad

9. Section 1.6.3.2 - he criteria stating that doses from the previous year cc: John T. Collins
must be added to those estimated for a new activity
is too restrictive. The new activity doses should be Enclosure
added to previous doses to make up a total 1 year
dose, not 1 year plus the new activity.

10.' Section 1.6.3.2 - na PERS proposes modification to the Technical
Specifications to request the licensee to calculate
potential of fsite doses for each step of the recovery
process.

Since the draft PEIS concludes that the %ealth
effects over the period from the on-set et the acci-
dent through completion of the cleanup operation will
be non-existent." it does not appear to be a useful
utilisation of the incensee's engineering staf f nor r

-2-

uwopouan Edson Company a a *m of me Gerera Putsic LWes Srstem

A-107
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) 60.' section 6.6.3.1 - 1'i solidification of the neolite and cation resia is
~ ''"

not required these beds can be loaded with 10 ft.3
of resin.

The mixed bed vessel has a ' volume of 195 f t.3. and Jovenber le, 1980
will be loaded with appresimately' 155 f t.3 resim. c

This comment also a'pplies to table 6.6-9. :see Dr. Bernard J. Snyder, Program Director
- ~ ~e..

.

,

' comment 19 on chapter 5 section 3 4.2 2 concerning Three Mile Island Progras Cffice j

relative waste volumes resulting from solidification U.S. Suelear Regulatory Concission
-

*

of organic resin with vinyl ester styrene or cement. 'dashington, D.O. 20555 '3

The test of 6 6.3.1 and table 6.6.-9 should be
, revised accordingly. |

~

Dear Mr. Snyder,- ,

41. Settion 6.6.3.4..- It is not clear'how contamination would be controlled
- at the baling station while compressing sheet metal. I .tnow that the 3R0 is interested in c ar Comnents and ;

-and mirror insulation. questiens en the Enviren-ental I m et State:ea.t. After reading
,

.. _

the_EIS, I have tne follow?.ng quest;ons anc/or co:. rents.
42. ,Section 6.6.3.5 m it is not clear how the 2.500 to 5.000 drums mention-

ed relate to the 14.000 to 20.000 sations of decon . 1.' *4hy has Cumberland County been left out of the total
' tamination solution mentioned in earlier sections. EIS (3-191? You have given no infor=ation on the population,

.

, . .
. geography,etc. is given for Canberland Co;nty. Please use

43.. Table 6.2-1 - Revise the table to read as follows: the 1900 census statistics instead of 1970 censas statistics . {*

for the final EIS. 1

1:o =entien is cade of two major military installations

.. skin Dose antes in the area - New Cumberland Army Depot and the hechanicsburg j r

4 ,
Whole-Body Dose from Bete Lavy Depet. 'dhat would happen if these fteilities were forced
Rates from camma Radiationb to close beca se of another accident at IKI Unit II? Eany |

1ecation and source Radiation (r ad /hr) (rad /hr) employees of these depots did leave the are3 darin;; harch 1979.
.

It seens strange to ne that you discuss Lancaster ani even
~ ttysburg, but do not give any censideration to these =111tary .

347-ft. Elevation ~ ae '

Plateout 0.1 to 0.2C
. ..

0.2 *- 1.0 installations.
Sump Water 0 ~

2. '4here will the high and low level waste materials
'

froc the Unit II cleanup be sent? It is general knowledge305-ft. Elevation- .

O.2 to a.s
that the hanfctd'4ashingten will probably not be availableplateout 0.1 to 0.2' after 1931 for nuclear plant waste. D JRIG 0732)Sump Water 0.6 to 0.5 0 I was glad to see that ycu had a new cap for the rcute,

. . .. to be used fCF waste transportation. (Question 110) liowever,, .

Staf ra No. I and 2 ~
.Plateout! ' O.1 to 0.2d '0.2 to 1.0d I do not like your answer " Currently the truer goes...". T

'4 hat about future use? '4111 you use the route rhown in J

|
sump water -- .-

the EIS draft?
Notes to the' table should be changed as follows: Cn page 2-1 you state, "It is unlikely that the site

could be quslified as a candidate high-level vastearepository'" site becasse of such factors as nearby populatien densitiesb The skin dose rates are for' workers not wearing

protective clothing. Clothins with a thickness of and hydrology." . Thischas distrtrbed nany cf us. '4 hat is
the difference between site selecticn for high level waste500 mg/cm2 is uf ficient to stop beta radiation

'

and site selectics for a nuclear pcwer plant? At a meeting
from all of the major plateout sources except in Swarata Township John Collins stated that it is possible
Y-90. for which only 95 percent of the beta that we could have nuclear waste at 3I for 50 to 60 years.
radiation' is stopped. To ay children and I this represents a rather pernanent ,

e From measurement made by licensee on August 15. storage site.
,

1980.

d The staf f assumed that plateout on the stairs was
about the same as the plateout on the 305-f t. *

elevatlon.
- 21 -
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2

3
- Is the waste that 'is stored 'on the island considered to
be safe from air traffic accidents? The SEC said that the I have the aerial phctographs of Three Kile Island

.' reactor buildings were safe frcm air collision, hov about during the flood of June 1972. Cn the photogra;hs it appearsthe vaste saterials and the pools of water in which the reds as if sont of the island was covered. Is this true. Is itare to te lept? - The Earrisburg International Airport was true that the bridges and access to the plant were inundated?not tantioned in the lIS draft.
'3. Ket-Ed has slosed clean up c 8.Cn page 3-24 you state that "The continuing tension seems

staff because of financial proble:s.perations and reduced . related to two issues: f 2ture de'ominatica plans for TKI-2,When does the IRC step- and a distrust of those responsible for these activi. ties."in to'leep the clean up operations going and to caintain a I thini that you have neglected to mention another sourcepace the iRC has considered to be so i=portant? What will
happen to the -clean up and the plant if Ket-Ed goes ban rupt? of tension and that is the prospect of Unit 1 being allowed

to restart. Living in the shadow cf the TLI towers is bad '

b.' What ever happened to the evacuation plansV _ It has enougn at the present ti:e without havir '3e additior.als

been over 18 months since the accident and the pahlic has -threat of anctaer accident at the plant being a part of oar
lives. The estinated tiae for cleanup is 7 to 10 years thisstill not been inforsel or issued evac 2ation pisns. Why wasn't alene is enough to cause stress for many of us. ,

. an evacuation plan part of the EIS? At no place in the E!S i

!' is the possibility of evacuation due to problecs daring clean 9. Where are the containers holding resins fron the Epicorap nentioned?- II being stcrad? I have re:ently resa frcn Inside hjj' that,

5.Can Unit I be used'to help in the cleanup of Unit II? radicactive decay of isotopes sto?ed in sore or tne containers
-

1For~ example, could Unit I be used to store waste water, could on site say be causing the resins to degrade into a jelly-line
ratter that could emit gases and cause the canisters to corrode.storage pools be used, or could it help provide tetter security? The possible solution to this dilena was said to be onsiteIs it hasardous to have Unit I go back on line prior to having incineration. Would this incineration release additional'

. Unit II clesned-up? Should inforcatien on Unit I be included radiation into the atmosphere? '

in the final EIS? It seems that public-officials do not want 3ow that we have lived throlgh the week long venting of
|to discuss Unit I bscause of the hearings on Unit I restart. irypton, and contA.. e to live with the alnost weetly ventings
iof additional kyrpton do we have yet another large ezmission6. Figure 3 1-2. Cumberland County and its county seat,' of radioactive gas to look forward to?Carlisle are not en the map. i either is techanicsburg, where

.the Javal Supply Depot is located or New Canberland, where "the Army Depot is 1ccated. . The corrected map on page 24 of
the question and Ansver Booklet should be corre:ted to show
TEI in Dauphin and not Lebanon County.

-7 Sincere yours
PNr exa. Many of your references are secondary references.mple, in 3eferences--Sec. 3 1, reference 3 is a geology g .h*$I' L @ A

*

-text book, " Structural Geology of horth Anerica." Please Edwin and lary Ann Charles
'=-- r

include the state, federal, and contracted studies in your
reference list. Use original sources.

Much of what you use from Reference 1, is outdated cc: Gus Speth
material and should be che:Aed before being used. What is Allen 3rtel
the geology 1000 feet down? Should you knov tais informatien Bill Goedling
if you are going te store waste in the area? Governor Thornberg

I was also concerned about you references for weather ,

and hydrology. I hope your weather infor=ation is based on
more than Reference 9 - Local Clinatological Data. Shouldn't
you have additional weather data if you are to release trypton,

?etc.? What are the upper winds aloof, etc.?
Concerning hydrology (3-6) I think you should che:k your '

inforzation on tne pump storage facility consisting of two
reservoirs and da=s scheduled for completion in 1960-1984
Please update the Stony Creek Project. Will this change your ;,

flood forecast for. TEI? What is the height of the dike or
flood wall around the island'and the vaste storage areas?
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Page Two
Dr. Bernard J. Snyder
November 20, 1900

*;*n.
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4=
Three serious deficiencies in the current draft of the-

occument make it insufficient for programmatic planning, however.
espantusut or navuma6 nasouncas No viable option has been presented for prompt removal of the

penayaom=sturm" radioactive wastes from the island. There are no data presented

7" on the costs of the various options for each step. There is no'' "

serious attempt to evaluate the economic impacts to the Marylandani me nsi
fishing and hunting related industries in the Chesapeake Bay that

November 20, 1980 might be caused by highly publicized releases of decontaminated
water to the Susquehanna River. Consequently, the document is
substantially incomplete and provides insuf ficient basis for
comprehensive public input to NRC's decision making process. In

fr. Bernard J. Snyder order to keep the decision process moving as quickly as possible,
Program Director we have provided policy choices and technical opinions where it
Three Mile Island Program Of fice was possible to do so on the basis of the information contained in
B.S. Nuclear Regulatory Commission the document.
Washington, DC 20555

A set of detailed technical comments is attached as Appendix B.
RE: Draf t Programmatic Environmental It has been divided into three sections deficiencies, errors and

Impact Statement related to de- comments. In addition, we wish to make and discuss several recom-
contamination and disposal of mendations.
radioactive wastes resulting from
March 28, 1979 accident at Three With regard to the difficulties involved in the planning for
Mile Island Nuclear Station Unit removal of radioactive wastes from the island, the draf t document
2 (NUREG-0683) f ails to substantively address the option recommended by Maryland

during the scoping process, that DOE accept all wastes unsuitable
- Dear Dr. Snyders for operating commercial burial sites and store them with similar

wastes that Department obtains from defense related projects. The
The subject d,cument has been carefully reviewed by Maryland's draf t document simply dismissed this option as being contrary to DOE

Department of Health and Mental Hygiene, Department of Natural policy. Governor Hughes has written the President asking that an
tesources and the covernor's Committee of Three Mile Island. exception be made to this policy for TMI accident-generated solid
These comments are submitted on behalf of the State of Maryland wastes. A copy of this letter is attached as Appendix C. The NRC
by the Power Plant Siting Program, which has been designated as should evaluate this option from a technical perspective. If there
lead egency for Maryland's TMI related activities. The are any technical constraints on the physical forms of waste that
recommendations made to the Covernor by his Committee are attached could be handled by DOE, these should be identified by NRC, now.
Es Appendix A. The choice of the various decontamination options and the design of

the actual systems must be made in sucu a ma nne r that the waste forms
Maryland concurs completely in the only decision recommended are readily acceptable by DOE. If the decontamination processes

by the documents that the "no action" alternatives be given no were to be conducted in some other manner, such that DOE was required
further consideration. It is our position that the TMI Unit 2 to establish new facilities or processes before accepting TMI wates,
thould be decontaminated to normal levels as rapidly as is consistent the wastes would probably be stranded on the island for decades.
=ith careful planning. The draf t document is a compilation of
tuch useful information and is thus one step forward in this planning The lack of cost data in the draf t document makes it
effort. In providing comments on the document, it is necessary impossible to recommend among many of the various options.
to bring out its weaknesses and errors so that the document can be Should the cost of the cleanup process bankrupt the Metropolitan
improved. On balance we believe the document reveals considerable Edison Company, environmental protection is not assured and
progress on the part of the NRC in evaluating the options available decontamination would be long delayed, at best. Recent rulings
for the cleanup at Three Mile Island.
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Page Three Page Four
Dr. Bernard J. Snyder Cr. Bernard J. Snyder
November 20, 1980 November 20, 1980

In comparing the potential discharge of decontaminated
by the Pennsylvania Public Otilities Commission, restricting the water from TMI to the discharges from a normally operating
finances available to the Metropolitan Edison Company for the reactor, it is clear that the accident at TMI has decreased-
decontamination process, serve to illustrate that cost is an the dose to Maryland's citizens compared to what wouR have
important consideration. The NRC murt carefully weigh-the costs occurred without the accidents. Our conservative estimates of
of systems and the cost of delays for procurement and installation the dose due to discharge of all the decontaminated TMI water is
of systems. The public should also have available to it the 0.9 maem, about one fifth the dose associated with a single year's
costs of the options before it is espected to make its recommendations discharges of water from a reactor in normal operation, and about
to the NRC. One thirtieth of the permitted annual dose from water discharged

by a single reactor in normal operation. The discharge would
with regard to the option of discharging decontaminated water . be well within the TMI operating License limitations.

to the Susquehanna River, the draft document fa!!s to consider
the economic impact that may occur to Maryland's fishing and However, it has been frequently demonstrated over the last
materfowl hunting related industries due to the public reaction. 19 months that some persons will insist upon making incorrect
Without any quantification of the impact, nor of the costs of and disturbing statements regarding the impacts of any release
no-discharge alternatives, we have no sound basis for choosing from TMI Dnit 2, and that the news media will constantly bring
among the options. these statements to the public's attention. Since the public has

little factual knowledge of environmental radiation, it lacks
We wish to be absolutely clear on one points we concur the context for putting such pronouncements into proper

with the NRC's conclusion that the radiological impact of perspective. This makes it very easy to generate fear in the
releasing the decontaminated water would be trivial. This is public's mind, but very difficult to create sufficient public
based upon our own analyses of the inpacts of much greater understanding to allay unnecessary fears. Consequently, it is
quantities of the same materials that are routinely released very likely that any discharge of decontaminated TMI water will
to the same river by the normal operations of Three Mile Island have associated with it some avoidance reaction, which is
and Peach B* om. Thus, the dispersion and bloacessnulation proportional to the intensity of the assertions by various pressure
mechanisms A eually at work in this ecosystem have been taken groups, rather than proportional to the eagnitude of the retsase.
into account empirically in our calculations. A summary of our
approach is attached as Appendix D. We do wish to stress two areas We are concerned that the fear created by the misleading
where our conclusions dif fer from those in the draft doctanent. assertions will cause the public to avoid fishing or hunting
First, the bioaccumulatable radioisotopes of cesium and strontium on Maryland waters, and will cause a loss of markets for our
will be trapped mainly in the Susquehanna Flats, not distributed commercial fisheries harvest. There are three mechanisms
down the Bay as far as the Potomac. (The tritium will not be for economic impacts to various Maryland industries. The first
trapped anywheres it will follow the normal course of water as mechanism involves a general decline in the volume of sales
part of the hydrologic cycle.) The detectability of the TMI because individual consumers choose not to buy seafoods at
discharges in Maryland is also overstated by the draf t document. markets or restaurants. Seafood is generally considered a luxury
The amounts of cesium and strontium proposed for release are item in these situations, and is very susceptible to replacement
small enough, in absolute terms, that they would be barely detectable by other foods. The second mechanism involves the loss of
in a pristine environment. However, the Susquehanna River and wholesale customers for our ccamercial wholesalers. Maryland
Chesapeake Bay have concentrations of the same isotopes from commercial wholesalers must compete with those from other areas,
fallout and from releases of normally operating reactors. Since and they have found in the past that their competitors are willing
these other inputs far exceed that associated with the 1MI to capitalize upon any unfavorable publicity that can be used to
decontaminated water, the incremental concentrations in Maryland's talht Maryland products in the minds of commercial buyers. The
Snvironment due to TMI releases would not be distinguishable third mechanism involves the avoidance of the area itself by
from fluctuations in the totals caused by variability of Peach individual hunters and fishermen. This reduces the business of
Bottom discharges and environmental dispersion factors. the sporting goods stores, boat captains and others catering to the

sportsmen.

,
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P ge tive PIge Six
Dr. Bern rd J. Snyd:r Dr. Birn:rd J. Snyder
November 20, 1980 November 20, 1980

without providing the actual values, tends to destroy the readers'
We have indications from past experiences that these impacts confidence by suggesting that the actual values are being keptcry not be trivial. However, we do not have the necessary from them unless they have the expertise to read the complete- quantification to support a cost / benefit comparison with other document,

altsrnatives for handling the TMI decontaminated water.
The draft document also suffers from the computational and

Under these circumstances, we recommed that NRC proceed with analytical errors noted, most of which appear in the summaries.its licensing of the Metropolitan Edison Cmpany to decontaminate the Although many did not seriously affect the actual analyses, theircecident-related water, and that the C a pany store all the correction will be necessary before the public can be expectedproccased water on-site, in the tanks now being constructed, until to gain a realistic appreciation of the situation and the options
tha necessary economic data has been made available by the NRC for.its resolution.fc~ public comment. The decision on ultimate disposal can thus
be d& layed without further cost or delay of the overall cleanup Another common f alling throughout the draf t document ispree:ss.

the lack of explicit explanation of what was and what was not
included in the analysis. For instance, many readers have apparently

The resin / zeolite type system, of which the Company's failed to recognize that bioaccumulation was included in the NRC's
proposed Submerged Demineralizer System is an example, appears impact analysis. Also, the wording of several sections implies,
to be the best choice for treating the water. Our own sampling incorrectly, that the output from a contaminated water processingof the output from the EPICOR II system, another example of this system goes directly to the plant discharge at the rate of 30 gpa,
type of decontamination process, assures us that such a system The statement on page 3-15, that natural background should becin be designed to adequately decontaminate the water. We interpreted to include the doses from fallout and other nuclearconsider the residual radioactivity levels in the draft documents fuel cycle discharges, has been used to convince many readersto be good estimates of expected performance. However, because that the NRC uses a floating standard for comparison with new
th3 cctual performance of such decontamination systems depends dose increments, despite the fact that these man-made contributionsas such upon the judgment and care of the operators as it does are an insignificant increment to the natural levels being discussed...upon the system design, we still desire to check the actual levels
in ths processed water before taking a position on the suitabil'ty In order for the public to have a valid basis for makingfrr ditcharge to the Susquehanna without further processing. input to the NRC's decision process, we believe it is necessary

for the NRC to correct these errors and deficiencies, clarifyour final comment has to do with the clarity of the draft these editorial misimplications, provide an adequate summary,documint. It suffers from several editorial shortcomings that and circulate the corrected document. The compilation of
hiva caused serious misunderstandings in the public's perception the basic information in the document is a positive accomplishment,of tha issues. The principal problem is with the summariess they providing confidence that the Three Mile Island Unit 2 can beera not informative enough. Such a large and necessarily decontaminated safely without significant environmental impacts.
redundant document needs a single comprehensive summary which However, because of its shortcomings, cm bined with the NRC's
is thort enough to be read by everyone. The summary should overestimations of radiological impacts to the Chesapeake Bay,include precise numerical information on such things as the actual this draft of the PEIS has served to cause unnecessary worry forvolum:s of water, total activities, residual activities, costs the public. This situation can only increase the gotent;alin dollars and the doses resulting from various alternative economic impact on Maryland associated with any options involvingrctions. The summary should also include the necessary discharges to the Susquehanna River. Circulation of the correctedinformation to provide context. Comparisons with values for document is one step towards diminishing this problem.
normally operating reactors, license limitations, regulatory
discharge standards dWking water standards and natural backgrounds
should be made, as pertinent. The use of comparisons alone, Sincerely *

Y N/ u -
Steven M. Long, Ph.D.
Director, Power Plant Siting Program

SML ph
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THE JOHA3 HOPE!h3 MEDIC 4L lh37!11M70NS

DIVISIONS OT Nt' CLEAR MEDICINE AND RADIA TION HEALTH SCIENCES The Hon. Harry R. Hughes
Novencer 14,1980
Continued Pege two

su sona routsrasti
annwoas.aarzewo rnos T wpuw st; en nsa

_ . '

public health or the biota of the Susquehanna River or the Bay would result from
.

. Novester 14. 1980 release of the decontaminated water under the conditions described in the PEIS.
We believe that the socio-economic impact of the release of the decontaminated

The Honorable Harry R. Hughes water on the seafood, recreational and other regional industries, which could be
Governor. State of Maryland quite serious. has been inadequately addressed in the PEIS. Untti studies of
Eaecutt:e Department radioactivity content in stored water and the potential socio-economic ispect of
Annapolis, Maryland 21404- the release of decontaminated water are completed, we believe the NRC would have

inadequate data on which to make an informed decision on the release of that water
Dear Go r rnor Hughes: into the Susquehanna River. We believe that the decision should be delayed until

completion of such studies and appropriate public review and comunent. Deferral of
The members of your Committee on Three Mlle Island have examined the Draft of the decision regarding ultimate disposal of the water fc a period of approximstely

' the Prograrunatic Environmental Impact Statement (PEIS). designated NUREG-0683 three years w111 not delay the decontamination process or itself result in any
significant hazartis. Storage tanks are now being prepared at the TMI site. Withpublished July.1980 by the Nuclear Regulatory Comission (NRC). the help of their political leaders and scientific advisors, the public should

We hav) reviewed the data and conclusions of Dr. Steven Long a-d Mr. Richard again participate in the decisionwnaking process at the time when a decision
regarding the ultimate disposal of the water will need to be made.McLean tf the Maryland Power Plant Siting Program, describ- ief r draft accom-e

panying 1;tter to the NRC and in two menoranda entitled N: ting effects (3) We agree with recent statements by the Chesapeake Bay Foundation that "theaf Three Mlle Island discharges based on Peach Bottom ** wadiological Chesapeake Bay is our nation's most productive body of. water and its seafood. Impacts, and (2) Briefing paper on the effects in " ..nn potential releases resources are most important to this country."sf decontaninated water at Three Mlle Island.
Yours incerely.We tish to emphastre our concurrence in your charge W our Comittee that it is in

the best interest of the citizens of Maryland to proceed expeditiously with the [ .w [( W-clean-up. It is unacceptable to take any course of action or inaction that would ,

/
have the effect of making the Three Mile Island site a permanent or even a long- Henry N. gner, Jr. . M D.t:nn r:dioactive waste storage facility. Chairman Maryland Governor's

The f4110 wing are our conclusions with respect to the PE!5: Comittee on Three Mile Island

als
.(1) A majtr deficiency of the statement is that it does not address the question
cf the ultimate disposal of the high level radioactive waste (chiefly but not CC: Secretary Charles R. Buck, Jr.exclusivsly the damaged fuel elements). We believe that this problers should be Secretary James B. Coulteraddressed now.

Dr. Steven Long

We recomend that the Department of Energy be in:tructed by the President to
Capeditt the selection and utilization of a site for long-tern storage of high
livil radi: active wastes frca Three Mile Island, in order that the site be
availabla for use within a period of seven years.

(2) We recomend that the approximately one million gallons of decontaminated
water associated with the clean-up of Three Mile Island Unit #2 be stored initially
in t2nks to pemit accurate assessment of its residual content of radioactivity
prirr to a decision regarding ultimate disposal. Our review of the projected
livsls of radioactivity in the processed water, as calculated by the NRC and by
Dr. 5 Long and Mr. R. McLean, indicates that, no significant hazards to either
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APPENDIE 3

Power Plant Siting Program Staff Review of waterfowl hunters. Past experience with other contamination
acares suggests that these effects may cause significant

TMI Draft PEIS economic penalties. The discussion of such effects on
p. 5-11 misses the point by assuming the public could "under-
stand * the releases. The NBC's own study ( Appendix E to the

Deficiencies PEIS) demonstrated such aversion in resident fishermen in the
Susquehanna near TMI at a time when the radioactivity levels
had been reduced by the accident. The lessons learned in this
study leave been improperly extrapolated to an area that has
many tourist fishermen and hunters. The NRC's study clearly

1. The level of planning in the document is not sufficent to shows aversion to eating. fish caught, yet the document
ensure whether wastes will ever leave the island. High level incorrectly concludes that marketability of commercial catch
-waste disposal depends upon planned future federal actions need not be impaired . These impacts must be properly
on a repository. The Federal government has failed to make addressed before there is sufficient basis for evaluating

any progress in establishing a repository for 20 years, despite the discharge option,
copious announcements and bureaucratic activity. Therefore,
there must be established a mechanism for removing the high
and low level wastes from the Island that is practical
now. The Commission should set a date by which all accident
related wastes will be removed from the island. A cut-off
date should be established on which the aforementioned
mechanism will be started if no other preferred mechanism
has already been implemented.

2. The PEIS does not address the option of DOE storing TMI
accident related wastes with defense wastes, as requested
by Maryland during the scoping process. It is important
that this option be protected, since it is the only currently
viable one for promptly removing the wastes from the island.
The NRC must be careful not to preclude this option by
licensing a decontamination process which produces a solid
waste form physically unsuitable for DOE's existing
facilities or processes.

3. No costs are provided for any of the options considered.
It is essential that costs be considered in selecting *
options, since the company is not endowed with limitless
financial resources. Risks associated with each option
must include the risk that the price of the option will
contribute to the bankruptcy of Met. Ed. and the inability
. to complete the cleanup.

4. No attempt was made to quantify the socioeconomic impacts
of various options. Release of decontaminated accident-
generated water to the Susquehanna River is certain to
be accompanied by press coverage of misleading and disturbing
statements from some of the opposition groups. The public
fear thus created will tend to cause a decrease in the marketability
of Maryland's commercial seafood harvest, and an avoidance
of the area thought to be affected by sport fishermen and
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Ekrors Commente

1. Comparison of ' water's edge * elevation of 280 ft. MsL 1. P. 1-26 * Requiring that the ntanerical design objectives ofon p. 3-1 with the ? average elevation" of the island Appendia I to 10CrR50 are met will assure that the radiationof 277 ft. MSL on p. 3-5 3eads to the ebvious conclusion
that TM1 is 3 ft. under water. dose received by the public dering the cleanup operation is

equivalent to or below that of a normal operating reactor *.
2. Table 3.1-1 ( p. 3-4 ) The "Antons* listed are all cations Not true, especially if the NRC intends to interpret 10CFR50

ar.d the 'Cattons' listed are all anions. App. I to mean 10 C1/ quarter or 40 C1/ year, instead of
1.25 C1/ quarter. The Commission should announce specific
numerical limites for aqueous discharges applicable to TMI3. Section 4.5.3 (p. 4-5) states, *No accident having off-site unit 2 cleanup, as requested by Maryland during the scoping

consequences is postulated", but section 4.4.2.2 (p. 4-4) states, process. The PEIS is ambiguous. Normal discharges from an
*However, if overheating is assumed to occur and all the operating reactor typically give doses on the order of severs 1
remaining Kr-85 and cesium were released to the reactor tetthe of a millirem annually to a maximally exposed
building, the total activity from this hypothetical release P tavidual, while Appendix 1 sets 3 mrem /yr. as the
would be about the same as the activity inside the reactor * achievable" level for a single rsector,
building prior to purging". This means that the environmental
effects would eventually be tre same as the purge already 2. p. 1-26 Stating that the doses from the whole TM1 event
conducted,- since another purge would be required. come to less than 25 mrem /yr for the maximally exposed

individual is simply another way of stating that the cleanup4 Correspondence between tables 6.5-2 and 6.5-5 and between will last well over 4 years, since the NRC is assuming the
tables 6.5-3 and 6.5-6 is unclear with regard to total maximum public dose during the first weeks of the accident
release to the river for the entire process. was somewhat less than 100 mrom. It masks the doses that willFrom Aprendix C,table 6.6-7 appears correct, and table 6.5-5 appears to be result from future, controllable events. State clearly whatlow by a factor of 1,667 the doses will be from now forward. As now stated, the

public does not have any opportunity to comment on the
5 Table 10.1-2 is obviously in error for sump water releases, criteria the NRC staff will use "to make an informed decision

Apparently concentrations in table 6.3-5 were multiplied should it te necessary to terminate or modify an operation *,
is the value at top of each column, neglecting the factor of 3. Two of the *maju options" on p. 2-1 are unac@aMe to1200 (3600 ) dillution in the concentrations. Correct Maryland. These are *(c) use of the TM1-2 buildings andvalues can obtained from tables in Appendix R, where both site as permanent waste repositories * and *(d) use the
the volumes and the concentrations of effluents are given TMI-2 butiding and site as temporary waste repositories until
prior to dilution by blowdown, a final decision is made.* we concur that the taland couldnot be qualified as a waste disposal or storage site. We

disagree that the site is suitable for * interim storage"6 g g 5.2-6 p. 5-16 and all later tables have incorrect because there will be no distinguishable difference tetweenp y ratios. The decontamination process cannot change the the NRC's use of the term " interim storage * and 1*rmanent
um ratio from that shown in Table 5.2-5 for thec

" t" *9 ' "I*'' * "" * * * * "*"diagosal' "feellity.unprocessed water.

4. p. 2-2 Maryland concurs that options involving core fixation
are unacceptable, as are any other measures that would
significantly increase the effort necessary to remove any
radioactive wastes from the island.

5. p. 2-2 Maryland concurs that "no action" is .sn unnacceptable
alternative.
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6. p. 2-4 Maryland concurs with the staf f's criterion 'that
no unprocessed accident water should remain af ter cleanup
activities have been terminated or suspended for an 13. p. 3-32 states *Present Dot policy ooes not allow disposal
indefinite period of time". of TMI-2 low-level wastes at government facilities". Such

a policy should not stop evaluation of this alternatlee, since
7. p. 2-6 Maryland concurs that the decision between DOE can be commanded by the President. The PEls should

decommissioning and rebuilding need not be made prior.to evaluate the technical feasibility of DOE's immediate .
commencement of cleanup. The time lost in reaching acceptance of the TMI wastes when they are ready for shipment.
such a decisica is not justified by the savings in DOE could store TMI wastes with those from the military
component decontamination that could be obtained by nuclear programs until its disposal facilities are completed.
scrapping instead of salvaging equipment. A f ee could be charged, il necessary.,

8. Section 2.1.3.1 For the core fiaation option, stating the 14. p. 5-13 The statement that solidification of processed water
weight and diameter of the " fixed * core plus the necessary requires TMI to be classified as a low-level repository is
shielding for transportation through public areas would a semantic delusion. If the processed water is acceptable for
make a stronger argument against this option in a lay person's discharge in a fixed period of time, and could not leach from
mind. the block in a shorter time, then this argument is useless to a

Jogical technical analysis. Is there a legal barrier
9. p. 2-14 Section 2.2.2 indicates that many * low level to this option? Must the island be licensed for storage

wastes" will be peculiar to TMI and not necessarily suitable of other radioactive wastes in order to pursue this option?
for existing commercial waste disposal mechanisms. These
should have a specific mechanism for disposal or of f-site
storage ready bifyre they are created. p. 3-28 states 15. p. 5-14 " Local. Release to the River * compares the process
that some high sp6cIfic activity, * low-level" wastes flow rate of EPICOR II with the cooling tower blow-down rate and
other than fuel are not acceptable at Richland. calculates a dilution factor, implying direct discharge

to the river af ter processing. This procedure is unacceptable
10. p. 2-14 " Interim * storage of *several months' is recognised to Maryland. All materials to be discharged must be held

as necessary to cleanup operations. However, *long-term * on site for batch sampling and approval prior to any discharge.
storage of *10 to 20 years" on site is recognised as Continuous stream discharges are too susceptible to accidental
evasion of the issue and is unacceptable to Maryland, spillage. We believe that the implication was not intended,

but feel it must be corrected.
11. p. 3-13 did not include Perryville, Havre de Grace and

Port Deposit water intakes in Maryland. Why stop at *50 miles"
when the river flows just 10 more miles and passes 3 more 16. Forced evaporation options are not adequately addressed.
public water supply intakes before entering the brackish water Heated ponds leave some of the cesium isotopes behind in the
regime? (These intakes are shown on Fig. 3.1-6.) mud, eventually to wash off mite. Sprays in ponds cause

drift, as do coo 11pg towers, carrying some cesium off-site.
12. p. 3-15 '' Natural background' sho"Id be interpreted to mean Other option should be addressed. Forced evaporation in a

normal background, including the ef fects of f allout from container, with filtered vapor venting, would allow release
past nuclear weapons detonations and from the nuclear fuel of essentially nothing but tritium, and would allow non-
cycle". volatiles in the bottom water to be solidified in a physically

small volume.
There is no reason to call fallout and nuclear fuel cycle
emissions * natural". To do so may cause the public to 17. p. 5-37 The first paragraph indicates that accident sludges
believe the NRC is attempting to inflate the basis of will be packed in 55 gall;n drums and held, pending a decision

Since this is high specific activitycomparison for TMI created doses so as to make the TMI
on how to handig)them.doses appear less significant. Since the dose rates from waste (65 Ci/ft it appeas that this material may be,

fallout and normal fuel cycle emissions are less than the contemplated for *long-term storage" at the site. Dewatered
local variations in the natural dose rate, there is no sludge of such high activity in steel drums is not acceptable
need to use them for comparisons. for indefinite storage. A fixation process must te settled

upon now.
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22. p. 6-24 I.oss of sump water to the river through soil gives
59 mrom/yr. This seems entirely too low. See comment 818.18. Section 6.3.2 p. 6-14 The argcents presented against

direct solidification of sump water with cement seem weak. 23. p. 6-28 etates *... it is probable that some residual
Transport in 600 or 1,200 truckloads is not an insurmountable radioactivity from TMI-2 could be found as far south as-
task. (How many truckloads of cement were brought to TMI the mouth of the Potomac River". This conclusion by the NRC
during construction?) The necessity for shielding Mould staff is based upon faulty analysis of the literature, and is
have been calculated. The acceptability of the resulting contradicted by Maryland's radiological sampling of the Bay
drums for disposal at Richland and the available space at to determine the distribution of the same radionuclides that
Richland should have been checked in further consideration are released from the Peach Bottom Atomic Generating Station
of this option. Specific activity would be % 15 Ci/ drum. during normal operations. The NRC analysis rests upon a paper
Is this acceptable for low level disposal sites? in Estuarine and Coastal Marine Science by Eaton, Grant

and Cross (Oct. 1980) purporting to shown that sediment in the
39. p. 6-15 Indefinite storage of the "high activity, Bay as far south as the mouth of the Potomac is principally '

coreosive filtrate" at TMI is unacceptable to Maryland. derived f rom the Susquehanna River. Even if this is true,
and it is disputed by many, the sediment has had at least

30 p. 6-19 The * staff analysis", referred to in Section 6.3.4.2 tens of thousands of years to get this f ar. Maryland's
for ef fects of a leak to the river, should have been included radiological monitoring data from the head of the Bay indicates
for review in the draft PEIS. Assuming the whole 700,000 that Peach Bottom discharges give maximum concentrations
gallons (500,000 C1) leaks to the river in "one to two of Cs-137 in fish in the vicinity of Conowingo Dam, and
days", and using the previously applied river flow rate maximum concentrations in sediments at the river mouth.
of 1700 cfs, the concentration downstream would be Concentrations in all media have declined by two orders of
.00012 C1/1 = 0.12 yC1/ml. Thestaffanalgsisshowing magnitude by the mouth of the Sassafrass River, becoming
only 2.8 x 10-169Ci/ml Cs-137 and 2.3 x 10" pCi/ml Sr-90 undetectable beyond. Since Peae. Bottom releases about 10 times
downstream thus has a very large mitigating factor in lon- more Cs-137 annually than is contemplated for the entire
exchange with the soil plus additional dilution due to the TMI cleanup, release of the treated TMI water over an extended
protracted release period from the soil to the river. Given period makes detection of the TMI effects unlikely at any
the statements on p.3-5 regarding drilling water loss and location in Maryland waters, and dubious in the Boltwood
the suggestion of open fractures in the underlying geologie Reservoir, the first upstream station unaffected by Peach Bottom.
structure, and given the statements on p.3-1 that stratified
sand and gravel with come " clean sand" underlie the site, such 24. p. 6-28 also states, "Once in the flats, the radionuclides wil!
mitigating assumptions seem unsupportable with present be diluted by a factor of one thousand within 30 days, and,

knowledge. The idea that the water could even be lost in more rapidly further into the Bay". This statement is obviously
"one or two days" would require an underground flow false for a continuous discharge situation, including any
channel to be feasible, which is inconsistent with the discharge with a duration approaching the flushing time of
postulated 1.6 yr. soil retention time. We therefore feel the Bay, which is about 1 year. Virtually all the fresh water
that the effects of the maximum possihle leak have been on the flate comes from the Susquehanna River. The Susquehanna
drastically understated. This tends to improperly lend support provides about 80% of the freshwater input to the Bay above
to the "no action" options and detract from the immediacy the confluence with the Potomac River. Consequently, dilution
of the present problem. is principally by the seawater transported up the estuary,

and steady state dilution can be estimated from the local
31. p. 6-22 Tables 6.3-7 and 8 show release of 75 mci of cesium salinity. In the steady state, even a f actor of 2 dilution,

isotopes due to f. e loss of a HEPA filter. p. 6-21 states will not occur until a salinity of 15 ppt is reached (down

*HEPA filter fai!Jres not related to fire are assumed to near Calvert Cliffe). For short term releases, the dilution
occur". If this means that such failures are expected during will depend upon the duration of release, the volume of water

7 cleanup operaticns, then redundant filters, with detection on the flats, and the extant mixing conditions on the flats,
devices between them, should be employed, and testing of the which are strongly affected by river flow rate, astronomical
outer filter should be conducted to be sure it does not f all tides and wind patterns. Consequently, the analysis of the

Thisassumes6.7x10g.1 mrem / accident, mainly due to ingestion.
behavior of radionuclides in the upper Bay cannot be treatedfirst. p. 6-26 gives

2 in the same manner for controlled releases and accidentalm/sec for X/Q. Dispersion could
be much worse. This is not adequate for accident analysis. releases, as was done in the PEIS. The physical mechanisms

f r removal of radionuclides from the water column to thep. 6-26 states hourly X/O values may be within a factor of
500 times this value. That means possibly 4.4 mrem inhalation mediments appear to be much more important factors than

and 550 mrem ingestion doses. The latter figure indicates dillution in determining the distribution of any isotope but
tritium.that farm crops may be lost, rather then that somebody would

actually suffer the dose.
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APP::NDII C

25. Section 9.1.1 (p. 9-1) states that EPICOR I wastes will I
STATE OF MARYLANDbe stored at the on-site interim storage facility. Why

aren't EPICOR I resins shipped off-site as in normal operation? [ EXECUTIVE DEPARTMENT
This system should not be used for creating such high specific ,,,,upous. eenvu,.o awo.eactivity wastes that they aren't ac optable at the operating
repositories.

, , , ,

26. Section 9.5.1.2 (p. 9-15) states, ... maximum radiation*

levels at the fence surrounding the facility from the interim
storage and staging facility will be less than 0.5 mR/hr*.
We assume this is at the fence surrounding the storage

""facility, not the site boundary. What is the maximum off-site
(boundary) dc se rate? The White House

Washington, D. C. 20500
27. Section 10.5.3 neglects to discuss the integrity of the interim

storage facility and the concrete storage facility during the Dear Mr. Presidents
probable maximum flood. Has this been investigated? Were
the buoyant forces of the cells, the side forces of any I am writing to request your assistance in a matter of
currents and the relationship of the center of gravity to the great concern to the State of Maryland. The Nuclear Regulatory
center of buoyancy for individual modules evaluated? What Commission's draft Programmatic Environmental Impact Statement
were the conclusions? The analysis presented in the PEIS for the Three Mile Island clean-up has failed to address any
assumes structural integrity, but this could be questioned, alternatives which provide assurance that the radioactive wastes
expecially for the interim storage facility, which is mostly will be removed from the island without decades of delay. All plans
d*rt fill. addressed require that the Department of Energy first establish

a storage facility or repository for commercial high level radio-
28. The PEIS sections and appendices all treat the various cleanup active wastes and high specific activity wastes. However, the lacksystems for sump water, primary loop water and decontamination of progress towards establishment of such facilities over the lastwater as if they are deterministic devices whose performances 25 years renders any current schedules subject to skepticism.do not depend upon the care and judgment of their operators.

In fact, the effluent numbers for the various options are There is one option which can guarantee the capabilityonly the NRC staff's assessment of how these systems might for timely removal from the island of the high level wastes,performt the Metropolitan Edison Company is currently free transuranic wastes, and those high specific activity wastesto do better or worse. Given the existing operating license, unacceptable at existing commercial repositories. This is for DOEthe Company could conceivably do about 160 times worse and
still be considered by the NRC to have complied with their to accept these wastes for storage wit 1. the similar wastes that

limit of 10 curies / quarter / reactor for the discharge of DOE now handles from the defense-related nuclear projects. Although

bioaccumulatable radionuclides to the river for one year. Maryland formally suggested during the scoping process that NRC
consifer this alternative, it was dismissed in the draft statement

S pha with the simple declarations that DOE policy does not allow forer e t otm n b h ah f these
systems to meet the criterion of 10CFR50 App. I that dispo al of TMI low-level wastes at government facilities, and that
radioactivity releases to the environment be kept *as low DOE is studying the high-level waste problems,
as practicable". These performance standards, for the
system implemented, should then be made binding upon the I am therefore requwsting that you use your authority
Company. If the NRC does not chose to proceed in this manner, as President to direct DOE and NRC to explicitly consider the
then the PEIS is deficient in that there is no consideration of technical feasibility of this option, and to direct DOE to make an
the probable range of performance of each system (as was done exception to its policy by accepting these TMI clean-up wastes for
for volumes of solid waste), and those following environmental which there is no available off-site storage facility.
impact analyses are aproperly founded.

The unusual nature of the accident derived wastes is
reason enough for such an exception. The recent decision by the
Pennsylvania Public Utilities Commission prohibiting use of revenue
from ratepayers for the TMI clean-up, has created a situation of
iratitutional instability for the Metropolitan Edison company. This

|
|
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no President -2- ' October 3, 1980 h
Ab

Q4
makes it imperative.to identify and confirm at this time a location "JO*e-a. mc .fy*

*m e.s sevos.
to which the wastes can be removed. The clean-up activities should '"*"""'

m-e e.ee...
.be planned and conducted in a manner that will insure that disposal sTavs w manytano

with defense related nuclear waste remains a viable option. ouaafusar or nafunu nasouncas
thisGv aDMcMsThaTOs

The draft environmental' impact statement reveals that Tams sT4Ts wics sanavo
federal agencies are following a course of action that will make TE,*"
hree Mile Island a long-term storage dump for radioactive waste.
Nothing could be more dangerous to Chesapeake Bay and the people of October 14, 1980
Maryland. No responsible agency would locate a dump for radioactive MNWM
ec.ste on an island in a flood plain above the water supply of a
major metropolitan area, and poised at the head of Chesapeake Bay.
- Y;t, because of refusal to consi, der any other realistic alternative,

To Steve long
that will be the result of actions described in the draf t environment 4
impact statement.

FRON: Richard McLean

Because this is an unusual situation and because of the SUBJ: Projecting Effects of TM1 Dischargesunusual threat to people in Maryland and Chesapeake Bay, I am making Based on reach Botton's Calculatedthis unusual request that you intervene with the Departments of Radiological Impact
Defense and Energy and insist that all of the radioactive waste
be removed from Three Mile Island as quickly as safety will Permit--
cven if it means disposing of them for some extended period with Our assessment of Peach Bottom radioecological im pct has providedw2ste from defense operations. extensive data on radionuclide concentrations in biota and sediments

of t'ae Susquehanna River and 17pper Chesapeake Bay. Both Peach Botton
I would appreciate your response at your earliest and weapons-testing fallout have contributed Cs-137 to the ecosystem,convenience. a fact which complicates the process of estimating the power plant

,3 increment to environmental Co-137 levels. Cs-134 concentrations are,incerel / 4 however, attributable solely to Peach Bottom effluents. For this
reason 1 have used Cs-134 environmental values and Peach Botton Co-134gg p reisese data to estimate radiocesium concentration incremente Hy finfish and sediments which would result from a controlled retrase ofGovprnor / processed water at Three Mile Island. Al'so provided are estimatesg

[ ef radiocesius and tritium concentrations in conovingo Fond which would
result from a controlled release of pmessed water eneming a mean
river flow ot' 34.000 cfs. Estimated dow commitments to adult
individuals consusing the finfish and wa'er are included. These
estimates are based on the following as' aptions:

1. TLe radiological effects seen in .he conovingo Fond. Susquehanna
River and Chesapeake Bay resultirg from a controlled release
from Three Mile Island are equivalent to the radiological
effects resulting from a controlled release of the same amount
of radioactivity from reach Bottom.

2. The environmental concentrations of Cs-134 in our sediment ar.d
finfish samples are effected solely by the 1.62 C1 of that isotope
discharged from Feach Bottom during the second quarter of 1979.

3. Sta11erly, the activity from TMI which results in the estimated
concentrations in finfish and sediments is released over a period
of one quarter.
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Steve Imag
-RESULTS:

October 14. 1940
.Page Tuo A. Finfish

This table gives estimates of the co-137 and Co-134 concentration incremen'te
in fanfish flesh and the dose commitment to en adult consuming 21 kg of such

4. -Quantittee of re'ionuclides (activity) released from TM1 fish for 1911 processed water releases. Fallout and Peach Bottom-derived com-correspond to those given in Fgis Table 5.2-11 for gP10Dg centrations are included for perspective.
processed water and those derived from Pgis Table 6.3-5 .

for Submerged Daeineraliser System (SDS) processed water. Activity Concentration
Released to Finfish Total Body

3. The decay of Co-134 is not considered. Radionuclide (C1) (pci/ka' Dose (area)

6. The behavior and ration of release activity to semple concentrations
1. TMI Dischargesare the one for co-137 and Co-134

EPICOR* Co-137 0079 1.1 .00165
The values used in these calculatioes are the maximum detected con- .

centratione la our finfish and sediment samples. The eettmates of Co-134 0013 0.2 .00047.

concentratione resulting from a release at TM1 therefore represent .00212upper bounde based upon our sampling program. Additionally, assumptione
1 and 2 provide some measure of overestimation by not accounting for some b

SDS Ca-137 215 30.5 .0457lose of radioactivity above Corovingo Pond (1), and moeuning that Co-134 .

co-134 . 037 5.3 .0135environmental concentratione result from only the previous quarter's
discharge (2). .0592

T3 provide some perspective on the TM1-related concentration estimates,
fdlout-derived levels (based upon our analysis of remote Chesapeake c2. Fallout Co-137 - %12.0 .01gBay samples), and Peach Bottom associated concentrations are included.

Cs-134 - 0.0 0.0

.0 18RIM:Ida
cttachmente

d
3. Peach Botton" Co-137 1.3 s 300.0 .45

Cs-134 1.62 230.0 J
1.04

afable 5.2-11

bTable 6.3-5

*PPSP Data

dMedian Co-137 concentratione in finfish within the influence of Peach Bottom
effluents are essentially indistinguishable from fallout-sttributable levels,
although the presence of Co-134 in many indicates a Peach Bottom supplied
Co-137 increment as well. This sample of White Crappie which contained the
maximum detected Co-134 concentration represents the only finfish collection
where a Peach Bottom Co-137 increment is assignable.
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5. Sediment e C. Water

This table gives estimates of the Co-137 and Co-134 concentration tacrements 3ecause radionuclide concentrations are generally undetectable in Coe wines
Pond, estimates of concentrations relative to Peach Bottom discharges are motin eediments which would result from the release of TM1 processed water. Fallout

. and Peach Bottom-derived concentrations are included for perspective, possible. The calculations are for an integrated discharge of one year's
duration and seeune a mean ,1ver flow of 34.000 cis. Does commitments and
arounts of activity ingested are annual and calculated assuming a we,ter cam-
septico rate of 24/ day.

Concentrations in Sediment
(PC1/ dry kg)

Activity Activity Activity Ingested Total Body
Released from Water ' Dose toReleased Conowingo River sueg. Upper Radionuclide (C1) Conemaption (PC1) Adult (area)Radionuclide (C1) Pond Nouth Flate g

1. TMI Discharges 1. TMI Discharges

EPICOR* N-3 347 8345 .00088EPICOR* Co-137 .0079 1 3 <1 el C -137 .0079 0.19 1.4 x 10-5Co-134 .0013 41 <1 <1 <1 Co-134 .0013 0.03 3.6 x 10-6
b3DS Cs-137 .413 <27 85 * 27 * 27 .00089Cs-134 .037 4 15 3 <1

b
2. F.11out" Cs-137 SDS B-3 3697 88900 .0093- e e e e Co-137 .215 3.17 .0004Co-134 0 0 0 0 0 co-134 0.37 0.91 .0001

3. Pesca Bottom * Cs-137 1.3 d d d d .0098
Co-134 1.62 165 640 134 28

t2. Fallout u-3 d 219000 .022

*Tabis 5.2-11

afable 5.2-11bnb13 6.3-5
bTable 6.3-3

CPPSP Data

cPPSP Data
d
Puch Bottom increment to Cs-137 in sedirsents unassessable due to f allout d iritium concentration in water is so.3 nCt/scontributions.

'Conctntrations range from <27 pct /kg (in sand) to S 700 pct /kg (in clay).
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THE PENNSYLVANI A . STATE' UNIV ERSITY ;

t>rvtasnv rass. PEmsrL*ama mot U.S. Nuclear Regulatory Coensission

November 11. 1980
page 2a ca su

C'8'98 'U"8N '
'11 November 1980 ."H**ssesseeds 98eths semens

seems that some of the well known publications on this topic have '

not been identified by the group preparing this document. Further- ,

more. there is no mentica anywhere in the document about the generic
U.S. Nuclear Regulatory Commission nature of process materials used in wasts consolidation and manage- ,

' washington, D. C. 20555 ment. This makes the task of predicting potential problems extremely
'

difficult, if not impossible. There is considerable experience in
ATTgNTION: , Director. TM1 Progrse Office the U.S. and adequate knowledge internationally to recognise that'

,

radiation damages to ion exchangers can have catastrophic consequences -

SUS.fBCT: Comssents on Draft pg1S (Nt' REC-0683)| if the wastes are not properly managed using well established scientific ;

principles. i
Centlement 5. The FEIS often refers to "proprietory" and secret form las for waste

' , l'am pleased to note that NCREG-0683 has made an attempt to study' the rensval techniques and materials used in wiste processing. It is very~

~

' imPortant to recognise that the peddlers of these remedies know nothing ;activities necessary to decontaminate and manage the wastes from the accident
at Three Mile Island-Unit 2 Nuclear Station. While there are many positive about the overall consequences of the use of these materials in the (waste management system. .It is et,o necessary that responsible4' aspects to this document, I wish to point out here some of the areas which 1
evasider as the deficiencies of the document, with the hope that these comments scientists and regulatory agencies should have the full benefit of the

" would help improve the overall approach to the problems of decontamination and generic nature of the materials and processes used in waste management
Iweste management at TMI-2.

_ at TMI-2. If this cannot be achieved very soon serious consequences
can result from the misuse of these asterials and techniques in the

i decontamination efforts at TM1-2.1. Several 'of the scenarios considered for the interim and long tern

management of wastes resulting from TMI-2 cleanup operations are . 6. There is a distinct lack of participation by the Conanonwealth of
over optimistic. First of all.. it is rather unrealistic to expect . Pennsylvania in developing pragmatic solutions to the TMT waste manage-
that all the wastes f rom 1MI-2 can be ehtpped to the State of ment problema. The wishful thinking on the part of the Coasmonwealth
Washington. . Recent responses to a referundum must have convinced that all these wastes generated in pennsylvania can be dumped in
the futility of such planning. . Second, transportation of wastes someone's backyard is a bit naive. It is time for the responsible*

f rom one end of the country to the other is not the best approach agencies of the Commonwealth to wake up to the situation and developa

- to the probism because accident probabilities in waste managemen' ' sound orograms to manage the wastes in the interim period and to
are a maximum in the transportation phase. ser.ously consider the necessity to dispose of some of these vastes

~
~ within the boundaries of the coeusonwealth.' 2.' \ This attempted ' study (NUREC-0683) does not seem to have the benefit

' of good safety analyses especially in the interin management of wastes. 7 The achedules proposed in the document are often unrealistic and some
; Specifically, the document does not address the consequences of pragmatists ought to get in alwed in revising this document.
chemical and radiolytic effects on vaste forma during the interim

,

management period and during subsequent 'nandling and processing. It is my considered opinion that there are significant gaps in our
The waste " staging area" at TM1 is bound to be in business f or a very understanding of many areas of waste management ef forts proposed in NUREC-0683. ,

long time and the hasards of interim storage need to be assessed The recognition of these uncertainties would be a major step in solving the i

tassediately and corrective and preventive actions need to be instituted. overall problem of decontaminatice and waste management. Parallet efforts |

3. ! It is. too simplistic to consider the wastes from 1MI-2 cleanup should be directed at developing, verifying and confirming technological
4-

uncertainties. While an ideal solution to the decontamination and waste# operations as " low level wastes" and to consider shallow Isad burial management probisms at TMI-2 is not achievable in the near term, present. of the ion exchange beds as a viable alternate.
_ knowledge can be used to develop acceptable solutions for the decontamination

4. L The wasta loadings of ion exchange liners considered (and some of and waste management at the Three Mile teland Nuclear Station. Unit 2.
,

them already performed) are far in excess of the quantities with
' which there is process experience. However, this document does not if I can elaborate on'any of the points made, please let me hear from

give adequate consideration to the problems and consequences of you,
radiation 'smages to ion exchangers. - There is an almost apologetic

' - passing - drence to the problem and no 'orious discussions. It Sincerely yours

. b
K.K.S. pillay -

AN FOL'aL OePORitMTY tmeMaMrY
gESP/r;
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/ United States Department of the Interior
OFitCE OF THE SECRETARY

WASHINGTON. DC 20240
The consideration of a potential accident auch as dropping

RR 30/899 ocT . g gggg a contantuated deuineraits,r linor from the memorail system
(p. D-6, col. 1 par. 3) d1J mot take into account the
possibility of this occurring durina raistall. If this
transfer eyeration wed14 be taking place within an. enclosure

Mr. Bernard J. Snyder Se foresee ao problene. However if it la occurring outside
Frogram Director

. wita rainfall, a potential new source of contaminated resoff
Three Mile Island program Office-

is created.Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission ke hope these comments will be of assistance to you.Washington, D.C. 20555

sincerely ,
Dear Mr. Snydert

The Department of the Interior has reviewed the drafg James H. Rathlesberger

progra matic environmental statement on the decontamination- Special Assistant g,
and disposal of radioactive wastes at Three Mile Island
Nuclear Station Unit 2, Pennsylvania. We have the following assist et SICRETARY
commenta,

ccr Secretary's File Copy
We concur with the staff position expressed'in the Conclusions Secretary's Reading File (2)
that "long-tera.sr prominent storags of high-level waste is ygy
not appropriate et the TMI site" (p. 12-2.. par. 10). Else- AS/PBA (2)

'where in the statement, however, the possibility of long-ter* OPA/Mr. Kallaan
onsite a ;orage of damaged irradiated fuel is not ruled out REO-BCS
if long-ters offsite facilities are not available (p. 9-11e HCRS/ FWS/ NPS/ CS/ BM
par. 3). We recommend that-plans for appropriate offsite FEP/ Martin
storage facilities be coordinated with decontamination plane
for Three Mila Island to ensure that long-term atorage of PEF TMartinasja 10/3/80 X6128
the damaged core on the island can be precluded.

Staff analyses of. leakage of water into the ground f rom the
auxiliary f uel-handling building-(p. 5-17, par. 2) and the
reactor building (p. 6-19, par. 3 and 4) are referred to, but
only results in terms of time to reach the river and con =
centrations in the river at the nearest water supply intake
are given. The assumptions and data used in this analysis
are not given except for the assumption that for the reactor
building all the sump water would leak out in one or two
days (p. 6-19, par. 3). No indication is given as to how
probable such an accident would be, but the impression is
left that even without mitigating measures the consequences
.would not be serious. However, in the absence of the details
of the staff analysis, this impression must be questioned.
If there is a significant probability for the occurrence of
such leaks involving very large quantittee of radionuclides,
a very rigorous analysis of consequences is warranted.
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DIPARIMLNT OF ENVIROMtrNTAL RESOURCIS
~

NUREG 0683. ' Draft Programatic Environmental Impact StatementCOMMONwE ALTH OF PENNSYLVANI A
Relating to Lecantamination and Disposal of

RadioactTie Wastes Resulting from the March 28. 1979 Accident

-HarisburIPN7120
- at Three Mile Island Nuclear Stati n unit II-

' '

Secretary

November 16 M
The specific coments on the Draft Programatic Environmental Impact

Statement by indicated sections are as follows: *

Section S.2 - The statement concerning accidental recriticality of
. . the core leading to a release of additional radioactivity does not appearDr. Bernard J. Snyder , justified by or consistent with the detailed discussion which is containedProgram Director in Section 4.Three Mile Island Program Office:

WS. Nuclear Regulatory Comission Page S-9 - Any memion of disposal alternatives for the waste appearsWshington, DC 20555 to be absent from the sumary discussion. Disposal is an integral and very
important part of the clean-up process and should be discussed in dietail inDear Dr. Snyder: the final Environmental Ig act Statement.

,

The Pennsylvania Department of Favirturnental Resources appreciates Page S-12 - It should be indicated that gmss alpha mea.urements arethis opportunity to coment on MMG 0683, " Draft Programatic Environmental periodically taken on certain selected samples.Ig act Statement relating to dec mtamination and disposal of radioactive wastes
resulting from the March 28, 1979 accident at three Mile Islan.1 Nuclear Station Section 1.6.3.1 - No mention is made of NRC's on-going development of. Unit 11". Our casents on this report are first of a general nature followed by a waste classification system. This waste classification system is A veryspecific coments prepared by William Dornsife of our staff. Mr. Dornsife's important part of determining the final alsposition of and management require-coments are attached. ments for TMI wastes.

'

Due in part to the nature of the subject, the doctanent was very lengthy Section 1.6.3.1 (page 1.25 at the bottom) - The paragraph does notand difficult to review, especially for the lay public. liowever, the subject appear to be complete.
matter could hwe been better organized to allow for a more fluent and, therefore,
useful review. As exagles, nuch of the information that is repeated in each Section 1.6.3.2 - The paragraph, which places into perspective the. chapter could have been covered in one chapter or mved to an appendix, and public exposures by comparing them with natural background exposures and ismore of the background technical information which is contained in the chapters restated in each section dealing with that subject, is important from a publicshould be included as an appeniix. perspective standpoint and should be expanded. A much more complete and

descriptive discussion of natural background and other comparative exposuresWe again appreciate the opportunity to coerent on this Programatic should be included in the document, such as was included in the final Endmn-Environmental Impact Statement and trust that our coments will be given due mental Assessment for Reactor Building Atmosphere Clean-up.consideration. We would, furthermore, expect that we would be consulted for our
input prior to a final decision being made on the iglementation of the various
alternatives. Section 2.0 - The statements concerning the importance of an early

decision on decomissioning versus reuse of the plant needs to be expanded and
clarified. In this context, a sumary discussion should be given of the possibleSincerely, effects on the health and safety of the public and effects on the alternatives
for clean-up between an early decision on decomissioning or reuse of the plant.

. - 8 ' )h For examle, from a waste disposal standpoint. it would appear to enke more
y d ph sense to decontaminate the plant rather than dispose of plant materials priori

J i to this decontamination effort.
CLITTORD E JONES j

Attactrient Section 2.1 - The statement that it is the staff's position that
TMI should not become a pemanent waste repository site is indeed a very
imortant cc,nclusion and should be given much more prominence than an isolated
sentence in this particular paragraph.

i

,
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$ection 5.2.4.1 - It is stated the amount of airborne particulate' Section 2.1.1.2 - The motor operators on'the two valves that are activity from the various processing alternatives has been estimated based on !

s

discussed in this section must remain operative to provide for long-tem forced experience with the more complex chemical reprocessing operations. Has
cooling of the core, rather than to maintain the present safe cooling mode of experience with processing at TMI using EPICOR II been included in this estimate,
the reactor, and how would this affect the estimates which are used for all succeeding dose

assessments?
Section 2.1.3.1 - The statement is made that a dry core could become

physically unstable in some regions and criticality might occur. This statement
. In the description of Table 5.2-4 and all subsequent siellar discussions,

cppears to be inaccurate, since the low enrichment of the TMI core in a dry it should be stressed that the factor of conservatism only applies to particulatesstate prevents criticality regardless of the configuration. It has been deter- -and not to tritiuy. Therefore, all except the tritium values would be increased
mined that enrichment in excess of 63 would be required for criticality to occur by a factor of 103 f f regulatory guide assumptions were used,
in any dry configuration, even if a reflector were surrounding the configuration.

Section 5.2.5.2 - The doses which were calculated for the consumption
. Section 2.2 - The title of this section should more appropriately be of drinking water appear unduly conservative. Rather than assume the low flow

Management of Radioactive Wastes since disposal appears to receive very little . of record for dilution in the river, the more appropriate assumption should
mention. be the average river flow, since discharge would occur for a long period of

time and, in most cases, the discharge is controllet,le. This comment alsoFigure 3.2-2 - It is understood that the route for radioactive waste applies to other dose estimates using similar assunptions.shipments in the vicinity of the TMI site is in error in this figure. The.'
correct route should be north on Interstate 81 rather than south and then north Section 6.3.3.1 - It is stated that small quantitles of dissolved

- on Route 15,
!

radioactive gases would be released during the processing but existing
processing equipment could readily handle this gas. What existing processing

; Section 4.3.1 - It is stated that the mint-decay removal system will equipment justifies this statement?
be used to spare the normal in-plant decay heat system from becoming grossly
contaminated. A more important reason for not using the nomal decay heat Section 6.3.4.1. - The assumption that 0.It of the amount of radio-
removal system appears ts he the fact that it has a relatively high design active material process could become airborne appears to be conservative in,

leak rate and, therefore, could cause additional contamination of the auxiliary this particular example because the system. as designed, util be an underwaterbuilding with e potential for small additional releases of redloactive material system and, therefore, particulate releases should be minimized. A potential -

to the environment. problem with this assumption appears in Table 6.6.3, using the concentrations
which are given in this table. It appears that the maximum concentration in

Section 5.1.4.1 - NRC Regulatory Guide 3.140 is stated to have a -
the buging could be as high as 40 times the maximum permissible concentrationconservative factor of about 1 x 1015 above more realistic assumptions. This for Cs . In addition, no discussion is given of the possibility of dissolved

amount of cor tvatism appears to be excessive and requires an explanation of Krypton in the reactor building sump water which could be released as gas during
the assunp+~ * processing,

section 5.1.5.2 - The location for t'he largest average annual dispersion In the same section, under liquid releases, it is assumed that a
factor ($ essumed to be in a west-northwest sector at 0.37 miles from the plant. 30. gallon per minute discharge occurs into the cooling tower blowdown. This
This locattun appears to be on an island in the Susquehanna River which is not 1, inconsistent with the previous assumption of AfHB Ifquid releases in Section
occupied year round. A more apprgpriate dispersion factor which is used in the 5.2.3.2 which indicates that the allowable discharge rates would be limited byreference may be 1.4 x 10-6 sec/m . boron concentrations to a much lower value.

Section 5.1.5.3 - (This coment applies to all supplemental accident Section 6,3,4.2 - The accident analysts for leakage of reactor buildinganalyses.) An annual average dispersion factor is assumed for this particular sump water should state the assumed river flow which will give this particular
; accident. This and most subsequently assumed accident releases appear to occur concentration at the nearest potable water supply intake. In general, thereover a very short period of time; and, therefore, it would appear to be more 15 a need for a better description of the assunptions that are used for all,

appropriate to use a short-term dispersion factor to get a realistic dose the various accident scenarios, which could be included as an appendix.4

assessment for accident analysis. The disclaimer that states that the dose
will be 500 times greater or smaller is not very reassuring and could be

'' - eliminated for most of the subsequent analysis.
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- of total body dose, a discussion should be given of how this is reflected in
Section 6.3.5.4 - The discussion of behavior of radionuclides in the calculation of probab11My of cancer death over t'.e lifetime of the individual,

the Susquehanna River and Chesapeake Bay should include an estimated radiation since individual organ doses have a lower potential for causing cancer fatalities
esposure to the public from eating the shellfish and fish from these waters, than whole body doses.

. Section 6.6.3.1 - It appears that only cement and vinyl ester styrene . Section 10.4.5 - A hypothetical two-inch diameter hole in the bottom

. of the more promising possibilities for solidification that should be discussed..
of the pressure vessel appears to be an incredible accident. A more likelyare assumed to be 1suebilization agents for the zeolite / resins systems. One
accident which should be discussed is a small break in the reactor coolant system

is vitification in glass. without makeup. In any event it appears that the approximately 115 kilowatts
of thermal energy which is being generated by the core at this time is insufficient

Section 7.2.2.1 - The EPICOR I system is listed as an alternative for' to cause a melting of the fuel using reasonable asswnptions.
.. initial processing of primary system water. It should be noted that no environ-
. mental assessment was done for this sytem and, therefore, prior to use an The following coments are related to NUREG 0698 entitled. *hRC Plan
. environmental assessment would be necessary. for Clean-up Operations at Three Mile Island Unit II.*

Section 8.1.4.2 - it is stated that the inventory of Krypton-85 in Page 3 - It is not discussed how the TMI-2 Advisory Panel, which is
a single fuel element ts about 1.5 curies. This appears to be a misstatement mentioned in the footnote, will interact with the Three Mlle Island Program
since total core inventory of Kr3pton-85 is estimated to be about 105 curies. Office. In order to provide a significant role they should have Carly and
This would give about 565.cortes per element. continuing involvement in the process.

' Section 9 - This discussion concerning temporary storage and trans. Page 6 - A discussion is given of the decision-making process which
. portation of fuel and solid waste appears to be adequate. Mcwever, the is followed for alternatives which are within the scope of the PE!S and also
discussion concerning disposal of these materials is totally inadequate. A those not ccvered b3 the PE!S. However.' f t is not indicated what. If any,
discussion is needed of the alternatives for off-site storage and disposal of . input the public and State will have in the final decision-making process of

' the radioactive wastes along with possible contingency plans which mRy be determining which alternative is the most appropriate,
neccMary if disposal sites are not imediately available. This discussion should i

include N analysis of environmental. public and occupational health impacts.

'In addition this section 55ould include a discussion of the treatment
and disposal of non-radioactive wastes such as water treatment sludges. This~
would provide infomation to the put:11c as to the existence of these wastes and
alleviate concerns den these wastes are disposed of at acceptable facilities.

Section 9.5.2 - An analysis should be made for potential accidents
during storage of radioactive material which could be caused by tornados or.

floods which may impact buildings which are not qualified for these particular
design basis events.

3Section 9.5.2.2 - An accident dispersion factor of 5 x 10-3 sec/m
1s used for this particular accident. A similar dispersion factor should be
used for all accident analyses which involve short-tem reluses.

Table 10.1-2 - The amnunts of radionuclides which are sumarized as
being released to the river (if approved) appear to be very low for the
processing of a reactor building sump water.

Table 10.3-1 - All doses. In this table and in the supporting sections,
appear to be total body doses to the saximum exposed individual. There needs
to be a discussion of total body doses and how individual organ doses are taken
into account. If individual organ doses are taken into account in the definition

'
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League of Women Voters of Pennsylvania

LEAGUE ~ OF WOMEN VOTERS OF PENNSYLVANI A Statement t NRC - page 2

available or if operations need significant change, it is vita!
$#1 O Miff Idr#fA i e (213) 62N957 that the committee remain in place during the entire projectedFielMelf M, Prewy/www 19103sTsAW9sIDCs a CtOrWas # *

five to seven year clean-up period.
we er 0, W

The League is critically concerned about the storing of nuclear

STATEMENT TO THE NUCLEAR REGULATORY COMMISSION ON THE PROGRAMMATIC and hazardous waste material on Three Mile Island because the

ENVIRONMENTAL STATEMENT FOR DECONTAMINATION OF THREE MILE IS!AND II an aa a a
i per o te as o ag

League believes that it is of utmost importance to maintain vigi-

I am Anne Valsing of the League of Women Voters of Pennsylvania lant on and oM she monM% for contadna&n M Ge d aM
representing 65 local Leagues throughout the state. The League ground and surface water. Regular inspections of the storage

of Women voters of Maryland concurs in this statement. Thank you containers for leakage should be a part of the monitoring.
for this cpportunity to comment on the Environmental Impact Citizens should continue to be part of this monitoring process.
Statement for the decontamination and clean-up procedures of
Three Mile Island Unit II nuclear power plant. The League, on the The decisions being made by the NRC during the clean-up of TMI are

- national, state and local levels, has watched developments at TMI of precedent-setting nature. Citizens around other nuclear plants
with great concern since the accident there in March 1979. and in other countries are watching the degree of concern shown by

the NRC to the clean-up process. Public health and environmental

The League of women voters commends the Nuclear Regulatory Commis- issues here have world wide ramifications. We urge the NRC to
sion (NRC) for creating the citizen advisory committee of govern- "OU " O * **

ment officials and concerned ctiziens, for the purpose of follow- long range monitoring and evaluation programs which include study
ing carefully and commenting on the Environmental Impact Statement of human, water, animal, and aquatic life and of vegetation.
(EIS) and clean-up procedures. The participation of this committee Studies designed and carried out during the process of the decon-

in the ongoing process of considering the best methods for clean-up tamination of TMI should be beneficial to future generations. The

and the possible effects of the alternatives appears to be a con- League u ges the M C to do no less.

crete step toward allaying the fears of the population surrounding
Three Mlle Island. Because of concern for the health and safety of
the citizens and environment of central Pennsylvania and parts of
Maryland, it is very important that the people of the region know
about the problems engendered by the accident and understand the
pros and cons of available options as the clean-up proceeds.

The League of Women Voters strongly believes that citizens have a
basic right to know about governmental actions and decisions that
will affect them. We think that governmental bodies must protect
the citizens' right to know by giving adequate notice of proposed
action, holding open meetings and making public records accessible.
Citizens must be able to fully participate in and truly influence
the decision-making process.

The League believes that the advisory committee must have access t0
all relevant information concerning the clean-up process, with
freedom to express to the public. and those involved in the clean-up
the results of their investigations. The committee must also have
adequate funding for clerical work and for the hiring of experts in
order to understand the extremely technical data which may be the
key to making wise decisions. Because of the unknown conditions
which may be encountered during the clean-up process, and because
statements in the EIS have indicated that supple:aents to this
original statement will be issued when more information becomes
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ar. ocrrasrd J. onyder. ):C M 1ej Jrtye, q,
tro:rs, J1 rector. ~... c ro; rce : effice, i.u n llt, ca, im,
Offico of .a.c1 cur acactor .te,ulation r. e .:;.er 1;. Im.r

501 vine Street
Middletown, FA 17057 ane ;omissioners. 40: Jow ent on :T w % h.

November 15, IA0 .he .4uclear aedulator/ Jou21ssion. 2.; N w
aashiruton. i.J. 23335

J.is letter is written to dive the co.s::ission some rea^tions to
the 43D-0M). araf t Froseenmtic 4:.nvironaental state:ent.
Docket o. 50- u0. I au a retired physicist and electronics

Director engineer 11viru 12 niled fora A.a. ae ure cu:.to.:ers of elec tric
WI Program Office power Jelivered C/ the net-dd systo2. ne were here on tne da/ of
U.S. Lelear Be .ulatory Commission the accident and almost ever/ day bince that event.e
Washington, DC 20$55

1his connent is primarily about the disposal of the treatei 11 gull
Dear Directors wastes resulting from this accident. I have read the first 5 sections

of a 3D-06dj and sono of the later su:2 nary sections. It loons
I'm writing in response to the draft IEIS on 31 f2 clean-up, met of line a good job.

my comments an on record at a November 10, l$d0 meeting held in Harrisburg
with the NRC. It appears to :ae that it could be inproved by generating a table

which directly coupures the present nuclider concentrations in the
Then is no doubt that aji, citizens of the area vant "MI $2 cleaned as ousquehannariver water with the expected cor.centrations in the

safely as possible in terms of worker a ,4 off-site population radiation deconta11natel liquids to be disenarged into the river. You can
exposures and " disposal" of wastes. dig that out of ..L A:.J-Ood), but it is not easy.

I feel my comments will be more helpful in tne future as var.ous sIecific If it has not already done so. the .4.C should set a policy about
stays of the clean-up are publicized and ogen to public comment. the coracentrations of the nuclides in the decontaninated water.

As a snowledgable custoaer for electrical power. I would ot ject
It is my bore that EPA will be able to asserbie a re*4or.able array of to ca.-fying out procedures which will re1uce the concentration

'..ndependent" specialists to be utilized throughout the clean-up. of all the nuolides to values less than tnat in the upstreas river
water, say at 1:nrrisburg. If the concentrations of all the nuclides

I'm encoura ed by tne formation of t 4e Citizen Advisory Committee. Tne in the deconta.71nated L.i accident water are reduced to values less
m

a:eeting on November 12 was a very pos.tive and olen session. My main concern than the upstren:3 river hater, this woald amount to trying to
is that aJ1 tnose on tne committee really care about tnis clean-up and affected dilute the contauirated river huter flow 1"cediately upstreas of
po;ulatior.s. Those tcat are not committed or have poor attendence should be 2:1 by addire the less concentrated 4.i accident water. It would be
replaced by consulting d.rectly with tr.e leadersnip of local org.anizations. unconscionable to expect custo.aers and taxpayers to have to support

such a procedure.
Sincerely,

fritiu:s is tne most difficult nuclide in this situation. I know.

. [[hsdv Lowever. if a supply of water havlrw tritlun content less than
' r.ald E. Hossier the upstrean river water can be found locally. it would be possible-

to finish the dilution with that. This procedure should not be
carried auch past the point where the tritiun concentration le
equal to that in the upstreno river. Then the purified El accident
w<+ter snould te put into the river, with an explanation to the public.
no equivocation on the matter, and no upologies to anyone.

Carrying this approach one step farther, have you investigated
the availability of low tritia2 water froa nearby wells to perfors
the final dilution. suppose low tritina mater can be hithdrawn
from an aquifer which would not be utilize 1 in the period of ten
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R. D. #5
York, Pa. 17402
November 15, 1980

Bernard J. Snyder, Program Director

O ' k < / * .A.4 4 y. h 4 .+ / 'r' *
- Three Mile Island Program Officef/ s . office of Nuclear Reactor Regulation~
"

. e U. S. Nuclear Regulatory Consission
g ,g c y A. .M - s /V Washington, D. C. 20555

' ], g .g . , , , ,q In re NUREG-0683, Docket No. 50-520'
, f ,

j Draft Programmatic Environmental, e, /, v ,- 4

4 / Japact Statement
2 e.z w -' *

j ip ~- u * - #N p .

Dear Mr. Snyder
, ,

/> . M #'],,_.f* Once again you are asking the public for commente on the
decontaminatian and disposal of radioactive vastes from Three,/ Mile Island.

/{u.,vb!N. / /.-, .v d The public made their comments on the disposal of the
, ,

/ r . . , A ,f , ,

krypton gas and, in spite of the fact that the majority of t'ao'
' comments opposed the venting of the krypton, the NRC allowed, ,

7 j .)
,s v. --,% , ,1 /- the venting to be done.

,
' '

j ** ' The majority of the meetings held in the area to discussi

the PRIS were with groups having financial interests, not with,.

'f the general public who has a more important interest -- health
effectet

Both NRC and TMI officials have repeatedly said that they
do not intend to turn TMI into a high level radioactive vaste
dump. There is no such thing as an interia storage facility.
An interim storage facility turns into a pezzanent storage
facility.

To suggest the storage of radioactive waste on an island
on any river is an irresponsible suggestion.

We now have a seve:ely damaged reactor and an usanticipat=d
amount of nuclear waste in our area, along with an idling, fully
fueled reactor. During the cleanup (with an admitted possibility
of a serious accident) it is not a good policy *,o have the fuel
in Unit 1. The fuel MUST be removed from Unit 1 while it is
still possible to remove it safely.

Concerning the accident water, you have stated that the
NRC will not base its evaluation of the SDS on cost censiders-
tions to the utility. The "cheapera method of disposing of
the krypton gas was used even though releasing more radiation
into the atmosphere is detrimental to the environment.
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Bernard J. Snyder Program Director
November 1$,1980
Page 2.

You have stated that other methods cf treating the water
were considered by the NRC, and that diluting and releasing it Susan Shetrominto the Susquehanna River would have no adverse health effects. Box 629 RD 1
according to staff conclusions. Why are you minimising the Etters, FA 17319
seriousness of the effects of the radiation that we, who live
nearby the plant, have received already and will be exposed to
during this cleanup operationT

Be rna rd J. Snyder, Prugrem Director
Faragraph 10.7.3 of the PEIS concerning water and air Three Mile Island Program Officeresources is not valid because of unknown factors. Time has Nuclear Regulatory Commission

shown that calculations by self-proclaimed experts on the
effects of radiation hasards to the environment being sin- Washington, DC 20555
significante are Alg .

We can't see the effects of the radiation right away -- Deer Dr. Snyder:
that will take time. But we can see the effects of the
psychological stress sort

Some basic flows in the Programmette Environmental Impact
You will have to admit that no one (not even the NRC) Statement that will require further study and evaluation are:knows just how much radiation has been released from Three

Mile Island since the accident occurred on March 28, 1979. 1 The evaluation of psychological stress is inadequate
and fealty. Current stress is not caused by perceived

The studies cover a fifty mile radius from the plant stress but by the reality of a cleanup delayed by the
with a large population. That makes the average dose received incompetence of Metropolitan Edison and the Naclear
much smaller. Iou can't average radiationi Regulatory Commission. Ae strees is further

heightened by increased rates and the possibility of
NUREG-0683 mentions the large num**r of truck shipments the insane restert of Unit 1. High levels of stress

(660 to 1700) carrying waste to disp 6a1 sites will be made continue for some members of the community and long-
over a long period of time and shodd cause little traffic term psychological effects on the great majority of
congestion. I am not worried about traffic conowtion, but I the people can be expected for many years.
am worried that there could be accidents invoit taa these ship-
ments and that radiation would be released. If something can

2. The /roblem of how and where to dispose of the westes
happen -- it willt resulting from the occident and cleanup process is

inadequately considered. Ihere is no essarence that
The uncle PEIS is slanted toward the eventual restart any weste site will eccept the low-level wat'te in the

of Unit 2 and not toward the most important factor -- mini. enount postulated by the NRC stoff and ultimate disposalmisin6 the total amount of radiation exposure to the public, of high-level weste remains en unrecolved question
Sincerely,

3 7he NRC staff dismisses the question of whether TNI
d b d , ,,(,Ii , w y Unit 2 will be decommissioned or prepered for recterte

by stating that it is not within the scope of the
PEIS. In reality the methods of cleanup a re very

Alice A. Herman dependent on the decision to rertert or to decommission
the unit Certein processes could Feverely demPge the

cc John F. Ahearne, Chairman equipment, anting the final disposition q2ertion
cc: 1 ster A. Bradford, Commissioner essentiel in selecting the proper methods to be used.
cca Victor 0111nsky, Conmissioner Thus the question of restart or decommissioning of the
cc Joseph Y. Hendrie, Commissioner plant must be coreidered in depth within the PE1S.
cc The Honorable H. John Heins III
cc: Congressman Bill Goodling
cca Congressman Allen E. Ertel

-1-
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]ln!.4,17(p
2

A ast W.
C hre to a total lock of cost estimates in this .ff.evaluation phase of the PEIS. The NRC staff hee (g h.y Rypromised that the cost factors will be provided in sj ), ] , -- -

'

the final PEIS (efter the period for public comment '

f7hee poseed). In view of the precarious financial
condition of Metropoliten Edison, the NRC's essertioaa [g by% k k %7 , *

hthat costo are not a limitind factor can hardly be 7
viewed as realistic, M g, --.

g,, % 4
5. ' In the PEIS the NRC makes the assumption that cesium h g h{[ pand strontiuis from the planned release of processed "fwater (which will conteminate Cheespeake Bey seafood g M,f h gd'

r

se for south en the Potomac River) will not effect
the marketability of the seafood. A separet,e EIS that - * ' g{' gC

*

includes merket research date on radionetivity in M ,

Cheaepeake Boy seafood must be performed prior to
making determinatione se to the effects of radioactive k 1y 7
contoninetton of Bay seafood on the seafood industry g .

eluMw OA ) ich2L-
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RPF Ecologal Associates
- th =-

nston Ilinois 60202 .Mr Wormation and h Sedce .

1536 Sateenth Street NW, Washington, O C. 20036 (202)48MJ045
November 14. H80 ,

November 12, 1980

Bernard J. inyder, Program Directer Bettbew Sitte
Three Itile Island Prograa Office Bavironmental Protection Agency
Office of Nuclear Beactor Regulatica Aseeciate Deputy Assistaat Adelaletrater
U.S Nuclear Begulatory Connieeica For office of mmitoring and

- Washingtm, D. C. 20555 Technical support
401 N. St. S.W. !

Dear Sir: usekington. D.C. 20460
iI have reviewed the Draft Programmatic E13 relating to decontaninstion and

disposal of radioactive unetes resulting from March 26,1979 accident ThNe Dear Mr. Billet
Mile Island Nuclear Statica. Unit 2. I have only one caonent which is

m aarised bet w . We are very pleased that tavironmental Protectica Agency (EPA) le sponsorlag en
1 d -' * ~ " * "" - " e r a * ' t >= = - =-2 - * are 2-u . fe a to,e.e > 1s ou , geste that o o =a u .e ,1. and o.,re, are m .1y to t.he f . d the information it will supply to answer questione raised by unresolved problems

from the Susquehanna River below Three Mile Island. The bald eagle is an Id**"NI'd I" O* D'*II* iendense nd species. The analysis on pages 6-26 to 6-30 should include an
ianalysis of radionuclide concentration and absorbed radiation dose in some processee described in the Draft PEIS ubich are greatly deficient and need '

bald eagles or copreye that might feed on fish for several months in the more research done, in order to be useful for deetaton seking ares
Susquehanna River or Chesapeake Bay fo11 cuing costrol1ed or accidental
releases of procoseed veter. Because compounde such as cesium or Need to identify current restrictions se set out by present 11sease requiremente inotratium bocas emcentrated many-fold tinee more in fish-eating birds, order to determine what other radiation standerde are needed to be set for the cleaa- ,would such concentrations harm individuel birds or affect their reproduction

"' P'***** I''*II*in the following year (s)?

' Thank you for the opportunity W ccament on this EIS. Please send me a Need a description of coste for all suggested processes to be used in the cleanup.
copy of the Final CIS when it becmes available.

Need a definition of high-level weste.

Beepectfully yours, s

Need to identify disposal methode ausgested for high specific activity woetes and
*kt,m1 3 '% g reeine%f

* * * *
Need a description of on-site westes and eventual disposal of that weste.'

,gg

Need more alternative processes described especially for disposal of high level
westes and water.

Need to do a study on the merketability of fieb in st.e Chesapeake Bay if radioactive
water is dumped into the Susquehanna Piver.

Need to oneitor river water in light of expected variation in the amount of radio- ;

auclide charged clays suspended in the river at any one time. The amount of suspended
meterial will very widely due to veristion la river turbulence. Please see the
comusente by Steven Sylvester which are attached.

Wood to monitor worker exposure to radiation by recordlag cummalative dosee from
e

.

A
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medical and ocupational esposure. Need to keep recorde for 20 to 30 years se all
workers involved la the accident and the cleanup (regular and transient workers). STEVE 3 STLYESTER'S COPDIENTS TO TWE E.p.A. AT NOVDtBER 4.1980 SEEETING

'Weed to monitor health ef fects as a part of the cleanup procese. It will provide
valuable documentatie in studying the effects of poelevel radiation from a nuclear
power plaat accident rather than extrapolating information from nuclear weapons
testing.

Models presented for the behavior of radionuclides dischargut via plant
doeitor infante born during and after the accident within 30 mile s of TMI to -
evaluate respiratory diseases, immunological defects, congeoiret defects, genetic effluente into the Susquehanna River and upper Chesapeake Bay are not
defects. Down's Syndrome. Isukemia and other cancers,

supported by existing scientific data. Retimates of resulting radionnelide'Select a population of young ch!!dren who are within 30 miles of TMI at the
time of the accident and follow them for health effects for 20 to 30 years. buildup in river sedbents (6.3.5.4.) are unreasonably low.
Do case studies ce women who were pregnant at the time of the accident March 28
1979, and women who become pregnant throughout the cleanup process. BUREC-0638 (p.6-27) recognizes that footopes of cesium have an appreciable
Do ease studies on a random population of women of child-bearing age, who live tendency to combine with clay particles suspended is river wates. Basedwithin a 30 mile range of TMI. This study should be carried out over the entire
cleanup years. - It should be done to study reproductive history such ses ability on an estimate of 10 to 20 mg/l easpended clays during normal flow andto conceive, irregularities of menstrual cycle, aiscerriage, still birthe labor
and delivery C-section, genetic defects and births reeutting in congenital defects. 1 ag/l during storms. NUR G-0638 concludes the bulk of the costie (75 to 1001)

iDe estensive follorup on infants with hypothyroidies (including the Anleh popula- '

tion) within a 30 mile range of TMI. Infante should be studied who were in utero will remata attached to the suspended clays and only a small percentage will
at the time of the accident.

be deposited in river sediment (Cross, et. al.(1978) is cited, reference 13 *

Do studies in great depth and over a long period of time studying the effects of
radiation on the aniasts. Cows should be especially studied because of their by the document.)
rate of reproduction and ability to study the genetic e ffects on generation to
generation. Aniasts should be studied for miscarriages, still birtha c-sections. These predictions are wrong for the following reasons:
and delivery of offspring with congenital defects.

(1) Cross et. al. (1978) found that under normal circumstances between
Due to the deficiencies that we have noted, cost factore omitted and alternatives

yet to be presented, we request that a Revised Draft PEIS be issued at this time in one-half and two-thirds of the suspended material that passes Barrisburg,
place of a Final PE13. It is imperative that the public have an opportunity to re-
view the new information to be presented. PA is deposited before Conowingo. MD.

We are in hopes that EPA will ateo make these recomendations to the Nuclear (2) Schubel (1968. Fig. 15) provides data showing the suspended load at *

Regulatory Commission.
Comowingo. MD to be less than 10 mg/1 651 of the year. These data indicate

Attached also are commente made by Nancy Kelly. Senior Staf f Biologist for the
Chesapeake Bay Foundation. Please also refer to comument being submitted la conjunction that the bulk of the cesium (as well as other radionuclides that tend to
with these comments by Judith Johnerud and Chauncey Kepford.

attach to clay particles) will be deposited in the Susquehanna River
We are pleased for your attention to these matters of grave importance to the *

public in the cleanup of Three Mile Island. sediments. Since clays settle out of river water only in areas of calm or

still water, most of the cesium charged clays will be deposited in select
Ree fully,

areas resulting la appreciable reconcentration of radionuclides.

Coral Ryan (3) Fredictions for the behavior of cesium charged clays reaching the upper
For the Nucteer Inforestica and Resource
service. Staff Chesapeake Bay do not consider that the clays will undergo flocculation

when encountering salt water. Flocculation resulta in rapid deposition
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myAvest:r page 2
Sylvestir pese 3

. of stays, einggesting that the remaining cesium loaded clays will be deposited

and ra*= *==trated ta a select area of the Boy.
ehould not be composited with any samples collected prior to emy

uncontrolled releases.
IsaalNMg3'e Environmental Radiological Manitoring Plan is in:Jequate for

. the following reasses:
References

(1) Meet moeitering efforts involve air sampling while most rammiming

sleen up activities involve the clean up of liquid effluert. M.C. Croce, et. al.. " Suspended Sediment Discharge of the Susquehanna River
to Northern Chesapeake Bay. 1966-76". Estuaries 1(2): 106-110, 1973.

-(2) The asettoring consists of sin different plane with differtas goals
J.R. Schubel. " Suspended-Sediment Discharaes of the Suaquehaana River at

end areas of concern. A stagle.' coherent plan using the resources of the Entre de Croce. Md." Chesapeake Science. 13(1). 52-58.
.

ein semitortag groupe in a coordinated ammaer should be developed.
1

I(3) Eksmitorias of the suequehamma River's bottom medimente and invertebrates

is met detailed or entensive enough to detect any reconcentration of

radiemuclides in select areas. Analyste of bottom samples should include Steven Sylvester

.
.

Department of Geology
.the physical characteristice of the sedimente to determine if the semple Frank 11e and Marshall College

i Laccastar pA 17604
' includes recently deposited clays.

(6) Monitoring of river water se not detailed or estemelve enough in light

et expected variation in the amount of radionuclide charged clays suspended
!

in the river at any one time. The amon t of suspended meterial will very

widely due to variation in river turbulence.

(5) Contingency Surveillance Procedures (11.8) are inadequate to monitor

the dispersion of radiation resulting free any uncontrolled releases. The

===4== two hour response time for a mobile laboratory and six hours for

airborne monitoring de little to monitor a short. intense airborne release. |

Four mobile laboratories should be positioned around the plant (two on each

tide of the river) at all times. The monitoring aircraft should be

hengered locally.

Using composite sample analyste for monitoring uncontrolled releases i

13 the Susquehanna River results in as much as a week's delay eiace that to

!

!
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ENVIRONAaEN(AL COALITION ON NUCLEAR POWER
ADDITIONAL SumARY CITIZEN 5' CONTNTS ON THE

c.e= an,.o e m.-n o. .i r m e e essas viv aas mas DRAFT PROGRA".MATIC ENVIRONTNTAL IMPACT STATETNT
ora.e. - n w a s c.n e.sesoseumsusao IELATED TO DECOMTAMINATION AND DISPOSAL DF RADIDACTIVE

WASTE 5 RESULTING FpnM THE MARCH 28. 1979 ACCIDENT AT
THREE MILE ISLAND NUCLEAR STATION, UNIT 2 (huREG-0683)

fy //ne d /f D General Carents on Format and Content:

The flaws, errors, and oatssions in NUREG-0683 are sufficiently
M ///.p*: fundamental and pervasive to mandate the withdrawal of this draft

m /4 7ME /EE. document and a complete revision of its contents. The information,

p included in the draft, while voluminous. is so poorly organized and
**' presented as to render the deccent virtually unreadable for e yone

A M du 48+ j"'yM, N of reasonable intelligence. In order for proper and meaningful coo-
. gg g /g Q M* ments to be submitted, the inconplete and erroneous data sust be fully-

(/
*'5V M

. . Supplemented and corrected, waits of measure brevyit into conformance
to allow for accurate assessment, and the entire text rewritten in

% Intelligible logical, coherent language and order..

44A= M Although many "public meetings * have taken place and the time

for public comment extended from 45 to 90 days, the Nuclear Regulatory *,

p " M[ t:,/ Commission has failed to provide for proper and full hearings to ful-# #

g 4 g gg,g ,,, fill the spirit and purpose of the National Environsental Policy Act
/ of 1969 and the NEPA Regulations of the President's Council on En.

M, vironmental Quality.

/ M IAider no cirtastances should the NRC Staff be allowed by the
Consissioners to issue a final PE15 accompanied merely by the Staff's
promises to produce subsequent Supplements in which any still-unresolved
issues might be addressed. All inadequacies identified by comrenters
must be addressed in a revised draf t, and the Consnission sust require
its Staff to correct all errors and deficiencies prior to issuance of

- /* ' i< /! the Final PEIS and the Commission's approval of the decontaninationct

plans and procedures.

Major Deficiencies of the Draft and Recomendations:

{. The Draft PE!5 fails to address appropriately the long-tern
disposal of TMI-2 accident-generated high-level radioactive waste. We
draw the Comissioners' attention to the fact that the NRC in its sup-

posedly generic rulemaking proceeding on the Reassetsment of Confidence

i
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6. De arwised Draft MIS aust contain full analysts of theta' the Ave 11abt11ty of Aedioactive Ideste Disposal and Spent Fwl
Steroge (Docket PR 50,51) has failed totally to censider these TMI-2 Cultiple options fer decontaminetten for the entf rety of the cleano.

usstes. Because of the propensity of the Sesquehanna River to flood. Istem uncertainties or lack of operating emperience with techniques

1 toterte storage of radioactive wastes en this island until the Year . entst. they should be clearly id ntified as unknouses. Nu opttelstic

2000 and beyond, the time period being considered in the toeste Conf t. assumptfens that aspertarntal methods util succeed should be permitted

''dene proceeding, is not acceptable. Monce. the MIS fails utterly in the Revised Draft. The present Dreft lacks sufficient depth of in-
,

, to fulfill its basic purpose 'under NEPA. formatten and analysis of attemative methods for cleanup. This e - |

Nclency must be cormcted, and the motheelogical equialent of event
De fundamental decision o' whether TMf-2 is to be decommis.f2.

'stened or ultimately restarted must be addressed and resolved before
' tme analysis applied to all opttens. Fna the revised and espanded

8 na options #e StaM aust demlep and clearly [a properly developed programmatic cleanup plan can be approved by the delineate a full pmgramatic plan; such a plan is etssing from the Draft.
Commission and before realistic cost estteates am eve 11able. De
Breft MIS fails to de so. .

7. The discussion and quantificatten of health effects must be
.

** "" * * * # "*"I' d* *" ** "'*I " *"d i

3. he Draft MIS does not fully address the senagement and *** * " " " ' " **" "F* M8
disposition of all radioactive wastes generated by the TMI accident
and associated b the decontamination and repair or deccamissioning . [a m m is a substattel cetrommy

a e cts a se mte inediation. as
of the plant. The condition of the Epicor-!! msins for example, has " " $* ' ' "*' I ** " ' " * '*

deteriorated sortedly since the publication of this document. Mitigs- I a c. . e e se aft M i$ sust include j.

tica strategies for unsuccessful or inadequate cleanup activities must map sc us am in nent of pvemental ,

be fully enemined. The passage of the referenden in the state of " N" *"d * "*# ""I' " "
tieshington on November d.1980. may prohibit the use of lee-level waste 83 Servative conclusions Concerning the health and genetfC consequences f

i facilities'at Hanford; delays in approval of either regional or intra .
' stim esposum. Main, me mvisfon should clearly state the ;

state leu-level maste disposal sites must be reckoned with. These tsaues'

"" " *

med attendant costs umst be som fully considered.
8. Long.teve studies of health and other impacts en the affected

~ 4. The' Draft PEIS falls to provide a believable mass balance populations of the TMI area and anteel studies must be destped to in-
accointing for isotopes originally in the core. NRC Staff must revise ,

ma at ns em 5 y d me mage of W
the unst balance to provide a complete and credible accounting. r

effects of the accident in question. The Revise.1 Draft MIS aust ad-

' 5. The Draft MIS lacks a proper discussion of hou TMI-Z Mached dress the plans for such studies. ;
+

its pmsent condition and lacks adequate current factual information i
Mc un C ac me &containetta and uaste.

en the actual. as opposed to theortred or assued. status of the plaat. na u a - escala m of 2 chanup
The Revised Draft PE15 aust include a locational inventory of all radio- * " '* """ *' * b " " N''' ;
active materials. Identifying clearly where all f actopes are presently is indicatin of W total laaequacy of De discussim of
en the site. This dises pion should also account fully and in detail for pm af t MIS aust inclue-

'
all shipments of contaminated materials and their disposition upon arrival u a m cous of aH altematN mans
at destination. Concem has been empressed in the TMI area that some

fwastes are being illegally removed from the island and disposed of.
,
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of plant decontamination and disposal of all accident- and cleanup-
generated radioactive, and other, wastes. The costs and benefits of I{ ,hy[oodhn + /4 -

strategies of fully decossatssioning TMI-2 and of substituting conserva-
tion must be incorporated into the Revised Draft PEIS. C# .b~-~~~~~~ N _

8

10. Those costs which are less amenable to strict quantification
.

/-----

but nonetheless are real costs to the social, ecunomic, and psychological ,____ .Tht..7[YIZ-_c MifDWMC gA- {
well-being of the residents of the TMI area. the lowr reaches of the

Susquehanna River, and Chesapeake Bay sost be fully asse, sed for the ' og. [cpOI~~ b ) $ E* r O lh l-.

-{ { gg3entire period of cleanup activities. | AWC *--4

Conclusion: -

'
~$ g q c gs,| _ A SS U M Q$Y A - -~ N

g Qg,1in y"lyi Ls* p 1C- 3 -i

The Draf t Progransnatic Environmental Impact Statement does not
{ g;g y y j d phy6IC,I=satisfy NEPA requirements. It should be withdrawn. A fully revised

gcDraft PEIS must be produced to respond to the deficiencies identified E d"1 D' ~

6 s3c~(PaF"31'5by public and agency commenters and the Sevised Draft PEIS must go -f-6f._ _ c.o v v c d--P
'

/through a couplete public review procedure, culminating in NL?A public
~

b _g. yAgj j,,, }-i g ge(.," " ' ' " ' ' '

_ .. L _ _ c_L -- my oe Mion -l* 5

. rc p o r* e+> c lL ^5 ~+h* f" P ## -
o a dec,ow-f e i.n A ticto ICPresM

'
~ a_ N ec. c over v P 6Mhf- S"d"*"

~ ~
,.9 -the:. ._-t h rec. m M L i3 I ^- ~

-~

,ee ;d_e n-f ss,J deconhrnsin*N0 ^ -
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Comments Received at September 30, 1980 Meettag with Maryland citisena in -2-
t Annapolis, Maryland (
!-

JOHN CAMPBELL (Tr 25): What happens if you decide to dump the water into the going to be deadly for a quarter of a million years and we have no feasible. *

Susquehant.a River but the river flow is lower than you are now anticipating? foreseeable technology to contate this waste, and we don't really have any guar-
antee that it's going to be contained and it just appears to sur that we have

JOHN KABIER (Tr 29): My feeling is that you are making a mockery of the NEPA inadequate technology and inadequate guarantees that deal with the whole situatice.
process by your intention not to hold a public hearing designed to maximise And I think in light of this, the best possible thing to do is to shut down all= ,

public participation la Baltimore and Harrisburg as was requested by many nuclear power plants and employ the best available technology to get out of the
;

' groups. I don't believe that I:RC does have a real interest in conf aming to mess we hare now and realize that even employing the best available technology,
those NEPA regulations and considering the public concern in getting the best whatever it costs, it's not going to be satisfactory but it's the only alternative
solutions to the cleanup, and hearing from independent scientists, requesting that we have.

,

the claculations and assurances that you give us. I feel you can reverse that
I

.

probim by having the public hearings that so many people want, by funding inde- DEBBIE CEORCE (Tr $3)r First of all. I would just lika to say that the document
. pendent scientists as you promised to do, chosen by a citizen advisory committee, is very poorly done as far as assuring the public that there is no problem.
or at least talking to us about it, taking no more cleanup actions until these There are things that are said in the document about the seafood industry, that
questions have been resolved, and by not dumping water into the Susquehanna it is taken into account. One thing in particular, there la a statement thati

- River until the scientific controvessy about the possible effects of that have there will be low, but measurable, amounts of cesium-137 that will be detectable
been resolved and until you can prove that the marketability of the seafood for some annat of time, approximately 18 to 24 months in the l'pper Bay. That
downstress won't be affected. is a really critical consideration. The l'pper Bay is in a very critical condi-

tion. The finfish in the ITpper Bay have been decreasing. Tnere are no shellfish }

; CORAL RTAN (Tr 40): What input 'is this draf t going to have in the actual up there so we don't have to be concerned about that, but the Department of '

3- . decia torunaking? How does the public get imolved in those specific decisione Natural Resources reached the conclusion in a report that's used as reference in
on the cleanup process? When you ask a government agency such as EPA to eval. the EIS that thers is Nonething wrong with the water" and they don't know what

it is. So, that is one thing that we are concerned about, that the EIS says that! uate the doctament, their scientists are being poid. When an independent scien.
tist has to evaluate this draf t, he is working fulltime at some other job and is the public is properly informed there should be no problem. But this is not'

we as citizens have no funds to pay them to look at this issue. an example of properly informing the public. And I don't think 25 meetings ina

the area of the Chesapeake Bay and Susquehanna River la properly informing the
STgvt SORRELL (Tr 51):' I think that there should not be any tritium dumping public. I don't think you are letting us do that. I think that so far everyone
at all under any circianstances for two reasons. The first being that the effects is asying that the Susquehanna River alternative is just an alternative - you

,
of tritiws have not been fully evaluated and, secondly, even if after evaluations are open to other alternatives. And yet, the Susquehanna River alternative is

- trititse is believed to be safe, which I find highly valikely, it is going to be constantly brought up. There were graphs and charts and maps on in tonight and
the EPICOR II system or ton exchange resin or whatever you decite to use in I have heard people say that it is just going to get dumped sometime. They talk !

- undoubtedly going to let some radioisotopes get released into the environment about accidental releases in the EIS. There is going to be a big accidental ,

which was addressed to earlier as far as cesium and strontium and I don't want release, so we are very euspicious and very unwary. We also feel that there needs F

to denounce the value of these machines and using them, but I think that we to be independent setentific review. And again, to reaseure the pubite, our
should respect their limitatione and that no system is going to be 100% ef fec. efforta at seafood marketing which have really just begun to pay off will be just,

tive. And no matter how many times we recycle the water through these machines, annihilated if the public is not properly informed and, again, this is not an exam-
' there is still going to be some radioactive material that gets released, other pie of that. So, I guess really I can sum up my whole statement in saying that in
than trititas. And this la if the EPICOR II system or whatever we use is oper. order for me to really represent Watermen just to say that we could not at all4

ated properly. The nuclesv industry and its regulatorv %gencies have had a support in any way, shape, or form any kind of dumping or dilution of any kind of
long history of turning salves the wrong way, of tur%1ng of f systems that should wastem into the headwaters of the Chesapeake Bay or into the Susquehanna River.
have been lef t on, and claiming malfunctions when, in f act, radiation leaks
were occcrring. I think that we need some kind of assurances that only trale A, 1 M ISE BEACRECARD (Tr 57): I an dismayed that anything as acute as this would
highly skilled workers are going to handle this cleanup and not just any p'eson be kept on the level of printing and meetings and meetings and printings. And I
that comes along that's willing to get irradiated to make a couple of bnas. And am wondering if it's because you are not educating us as to how this realty
finally I think that we should use the best available technology throsghout this affects us in an acute way. The concern of the route that you showed on your
cleanup and assure the best possible implementation of it. I think that va map, that's not because of the Army-Navy game that we're a logical nuclear tar-
should try to come about bringing economic cost of nuclear power '. net starts to Set, it is because the President takes that route to Camp David, that heavy
approximate its social cost. And what I mean by the social cor. is, to really trucking route from Washington to that point of Maryland where Camp David is,
understand the magnitude of it I think we have to be aware tlst as sophisticated and it would jeopardize our first family of our country and the countries that ,

and complex as this envirorusental impact statement is that it is only dealing are our enemies would certainly make that a natural target area with the heavy F

with the tip of an iceberg and that the radioactive poisons that we have here are trucks, and I think that has not been brought out. The second thing is the '

|
cold war psychology and the repercussions from th3 nuclear blast in 1940 to

6
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doing it. And I don't think that the underground water supply, maybe it to out
of alght and out of taste a little more than dusping it in the river, but I don't

the country of Japan. And I think it's time, while the first thing on Three thikk that is any safer at all, and 1 ma particularly concerned about it.
- Mlle Island may have been an accider t, and we pratae the 1.ord that it was an i

scetdent, but only four weeks ago they showed clame one inch to an inch and a Philip CAHa g (Tr 71)8 1 would like to raise three beste questions that are en
h.stf growing inside of nuclear pipes. Few those clame had to be placed as my mind. The first one and most specific to to agree with Miss Kelly and some
seeds, so how long ago did that frama take place? And, therefore, I have a other speakers that we really can hardly accept as any kind of enviroramental

evaluation the statements which appear a couple of places, such me, page 10-29 i

right to ask you, with the generation coming up, if we are being dose to
because someone did it to them? Will you alert us and why should we stop at and page S-11 in the statement as it now stands to the ef fect that if the ef f ects

of radioactive releasea in the Susquehanna are properly understood by consumers
Congress from keeping you from protecting us if infiltration of enemy a urces that the marketability of flehery products from the affected body of waters wouldare there now? I think that should be taken to the President of our country, not suffer. I have seen, in attempting to de e thorough reading of the EIS, noour ducks on Route 2 now have thyroid gotters from the chemicals that are la form of study whatscover as to public acceptance of supposedly acw levels ofthe water and the tomatoes that are grown cannot be eaten. You are not eating
the crabe that come from Maryland waters; they taste of kerosene gasoline and radioactivity, particularly in light of scientific controversy as to what those

levels may be and what the effects of those levels, partienlarly if there were
'

i other chemicals. bloaccumulation or certain hot spots which might cause limited vertances in con-
tamination of seafood, what kind of public reaction there really would be. I

EDITH MAY (Tr 59): I've noticed thte evening and also in the enviroremental don't know. if I had not seen any comparison to the actual reaction to agrical-
impact statement that economice has been left out pretty much. There is very
little coat-benefit analyale. You talk about the benefits of the cleanup being

tural problems in the TM1 area at the time of the occident. I haven't seen any
comparison with other seafood conta%1 nation scares in the actual history of the

so great over the rieke of environmental factors, what could happen to the
environment, and I don't see any economic analysta going on. I know that the

Bay. There le no foundation whatsoever which I have seen for that support. And
I don't think it's a fair statement lacking any support it's lost someone's

Department of Energy has econnaists; I assune that the NRC has econostets on opinion. Second, I would 1the to agree with some other speakers and point out
your staff also. I also would like to know why only the headwaters of the that the regulations as to the EIS 10 CyR Section 51.23 specifically require that
Chesapeake Bay are being considered. Ras anyone considered the economic impact there be a cost-benefit analysis which to the fullest extent practicable, should
on the thousands of fishermen in the Chesapeake Bay, the fishing industryt
Baa anyone conaldered what the econcate impact is on Metropolitea Edison? I

quantify the various factors considered. I think that it is also a disservice ,
to the public that no effort was made or at least no effort was made to include |

have heard a lot of talk in these meetings before about the EFICOR system and even provisional dollar figures in the EIS. I think that the cost of the cleanup
how Metropolitan Edison went ahead and spent at11 tone of dollare and oma the itself is an envirorunental tapact because I don't think anyone could deny that the
NRC of going to ball Metropolitan Edison out. Has anyone analyzed what are full coat of that is going to be passed down to the consumers in this area, whe-
the various net present walues of Metropolitan Edison's investments in the var. ther exclusively limited to the Harrisburg area of whether passed along by theis thetous techniques of proceostag the water, of cleaning up the plant? What utilities consortties to consumers up and down the east coast, so that the dollar
impact on Necropolitan Edison's current stock priest What util the stockholdera figure is something that should be included and I would hope that a supplemental
want to do? What will tha Board want to do? Are you people batting them outt draft EIS would include deller figures so that that might be considered. Related
My question is not, is the NRC going to spend the money, but is the NRC going to that, the third and final pelat I have is that I suspect an assumption is
to make it the eastest and the cheapest way for Metropolitan Edison to spend its
moneyt How long will it take you to put out the finalt You said it took you 8

being made here or that there are underlying assumptions which depending on how
they go, would affect the cleanup dec1ston of whether or not 1MI-2 would ever be

months to put out the preliminary - from the end of November to the end of restarted or whether it to to be permanently shut down and the kind of costs that
March is 4 months. If you couldn't come up with costa in 8 monthe, how are you would result from those decisions are things that should be considered also. It's

going to do it in 4 monthsy those dectotons as to whether it should be permanently shut down or whether a f ult :
a

cleanup would result in starting up or salvaging any of de plant should ee fully (
PATRICIA CLACCETT (Tr 72): I'd like to addrese my concerne to the alternative disclosed and the public should not be made to pay more either economically or

'

ot d'1'oposing of the waters underground. Some of the people here tonight may beI environmentally to maxistre the salvage value of that plant in any way.
aware that the House Covernment Operations Committee today released a report
that is ccacerned with toxic waste residues in our drinking water supplies in RFNNE1H MAHAN (Tr 76): I have a prepared statement which ! will excerpt later,| this country - that they are very seriously in trouble and if we don't addreme but there is one point that I would like to bring out and get clartfled, perhapsthat concern issnediately, we are not going to have enough water by the end of
the century. The whole debate of nuclear waste disposal has been going on for which came op tonight. When Dr. Snyder was asked about the economic impact and
aame time and some of the most capable minds in the country have been addressing why we don't have cost figures now, he said that the coat of the various cleanup

' the issue and it has not been resolved. I'd hate to think that we are going to methods la "of secondary importance." I attended a meeting stallar to this ini

attempt to resolve it at Three Mile Island with the Chesapeake Bay and the sur- Tork, Penney 1vanta en September 18, 1980, and John Collina filled the same role

rowding coussunities se a recipient of that resolution, in whatever f orm, sous- that Dr. Snyder does here and when he was asked the same question he said that
time in the next year or two, because I just don't think that we are capable of it was of no import at all, that the only consideration would be to de it in a4

I A-145

_. - - __



_ - - - - _ _ _ _ __ -- _ _ _ _ _ _ . - _ _ . . _ _ _ _ . _ _ _ _ _ . -- _ __ _ - . .-. - .__ _ - ._..

.

.

!

-$- -G-

t

== var which ta the lowest possible radiation esposure and I think that deserves SILL AMOS (Tr 82)t I an a delegate that represents che area that is most affected
a clarification somewhere along the line as to which is the real considerations, in Harford County. That is a single member district so it just leaves it up to me
the secondary or me consideration at all. 1.et me just read a little bit from my as that delegate to express how the cittsena of that district feel about the pos-
statement in the interest of time. I will cut it off. I would like to comment sibility of dumping. I want to thank you for the "seen-like" decision to say it
also on the prospect of h tropolitan Edison running this cleanup. As I under- needs to be cleaned up. I believe that le necessary and I appreciate that very
stand it, the NRC will not choose the method of cleanup but only hou a veto over much. However, you can see hew I would strongly object to the dumping and I |the method h t Ed chooses. We krylanders who say drink the water possibly think we that live there realise a few other things about the river, and I can't
released from Three Mile Island, or est the seafood that lives in it, need assur- help but what you said about the flew is the area of Three Mile Island - it
ances that the NP.C will require Met Ed to use the safest method for the cleanup, just doesn't exist at the Conowingo Dam. You probably are privy to all the gus-,
heropolitan Edison is in bad shape financially. Two weeks ago, it laid off a quehanna River Basin information. That information will lead you to the conclu-

.large number of workere, including 500 working on the cleanup. The NAC should 'sion that they have been verried about the flow in the dan ever since the last3

devise plans to continue the cleanup should ht Ed go bankrupt and should devise . dry spell. And, here we come into another dry area, and this sanner we had a
plans to determine if Met Ed is scrimping on cleanup to save money in a manner fiah kill below the dan which meant, in the end, it proved that they had it
which could jeopardias the health and safety of our citizens. The cleanup is a shut off for almost 72 hours. Now, they can shut the dan down for 72 hours,

; unique and difficult technical problem. ht Ed does not have a reputation for can you teagine what that does to the flushing effect of the Conowinge reservoir.
Saturday's 3altimore $_un notes that NRC's study found 37- In taking dumping into consideration, you've stated what that would do to thetechnical excellence.2 u

;
serious deficiencies at the TMI-1 control room and 50 less serious deficiencies, enviroment if that amount of water there was dumped. However, you remember
This leaves the oboerver with the fear that ht Ed will not do the excellent job that, just r=ader that, something could happen to Peach Bottom, and if it did,
required to make the cleanup safe. n e Ntc should develop plans to monitor the you would have no alternatives if you don't, what I call, clean up cmpletely *

cleanup to see that it is being done correctly. Finally, the NRC must realise and get it away frem the river - this strong possihtlity of something else
that the public does not have great f aith in it and ht Ed. There must be some happening. Not only do you have that at the upper and of the Bay, you have '

i assurance for the public that this 1 process is being done correctly. It should Calvert Cliffs to the bott a. Of course, flushing effect is much more there
' be a truly independent, knowledgeable, well-finr aced body to monitor the cleanup because the ocean's a lot closer. But a combination of two accidents or even

so that we Marylanders who drink Susquehanna River water are not having our of a large spill at Peach Bottom could aggravate the problem if you go towards
health jeopardized and we k rylanders who make their living from the Chesapeake dumping, We also, in Harford County, depend of course upon the water supply.
Bay are not having our livelihooda jeopardised. I'm not. .re that anybody sits there and drinks two liters each itay of water

*
. and I'm not sure that a lot of it wouldn't be filtered out. However, there is

JOHN ECHENROAD (Tr 78)t- I would like to, as a ember of the Chesapeake a bottling plant there for Coca Cole, and there's other industries there that
Energy Alliance, endorse the view that has been taked by hrylanders here would be affected because that whole corridor of Route 40 is hoped to be supplied
tonight - that the radioactive discharges into the Susquehanna, into our water- from the Ravre de Crace water works. You go across the river and you have Ferry-
w*ve would be considered unacceptable ville which can have the same problaa, especially if any of these expand cousser-

cially. I guess the final thing I'd like to say is that in this final proposal,
CATHY RII.EY (Tr 80): I am a delegate representing Harford Cointy and chair the I feel that there ebeuld be some more input. You're going to make a decision. I
Joint Energy Commi-tee in Annapolis. I am getting the impression from what you find input no problem. Evidently several regulatory agencies of the ti.$. govern-
all have said and from some of the coussente and questions that have been directed ment do. One is the one in charge of licensing the Conovingo Dam. In that
to you that this is our bite at the apple. That we're talking about a 5- to 7 process, it's been very difficult to put input into it. I find the more input
year process of the cleanup and maybe 1 an incorrect and maybe I have been misled you get, the better off you are.
but it seems to me that I am hearing that this is our one chance as public off t-
cials and as citizens to have an input, and I find the statement deficient for CRIST!E FIEDtIR (Tr 85): Several months ago I received the NRC Draf t Programmatic
a lot of reasons, some of which have already been pointed out. And I would like E13 related to the decontamination and disposal of radioactive waste generated
to clarify whether or not when it comes time to make the various decisions and from TM1 accident. Accompanying the document were six pages of corrections,
to determine alternative after alternative, whether or not you are going to have including Section 10.3, "Offiste Doses and Health Effects fr a Normal Operation."
public hearings, whether or not you are going to give the people and the elected I would point out with strongest emphasis that the qualifying word in this phase
officials the opportunity to coussent at that time. I think it's terribly import- is " normal." Section 10.3 contains tables and descriptione correlating expected 6

ant. You said earlier that in a declaion that the NRC was trying to make that releases of radiation during transponation of wastes to the probability of cancer

they were breaking new ground, And I think we've all broken new ground with the or genetic damage in the general population. As an example I cite the conjecture
whole TMI issue. The track record of NRC in the last 18 months has not been one that a person exposed for 3 minutes at an average distance of 3 feet from a
to be terribly proud of as far as I am concerned and I think we are all in the truck leaded with radweste as at a highway factitty might receive op to 1.3
Procese right now of trying to expand credibility and to expand public knowledge at111 rems. The risk of cancer from that done is 1.7 a 10-7 The risk of genetic

'

and I would hope that you are going to give us the opportunity to ceussent piece damage, about 3.4 x 7-7 What this data and all similst conjectures that the NRC '

by piece,

t
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Comments Peceive1 at October 4,1980, meetim with suaquahanna valler

alliance at Lancaster Pennsylvania

failed to ucacat for la the likelihood of a major accident during redweste
shipments - a likalthood that met be conaldered as possible as a likelihood
of elmilar THI-type accidents at other nuclear plants. A worst-case accident RS. MYATT (Tr 25): My home is near Three Mlle Island, but because of
would result in esposures durin8 shipment that would suceed those of a person psychological trapa I have h d to leave there a year ago anCL cannot make

. at 3 feet for 3 minutes, Furthermore, this Section 10.3 is werely an example myself go back. Pow what I want to know is, I have been through a lot of
of what is missing from the entire FEIS - an everall fe11ere on the part of the traumatic experience and know some facts on TMI that haven't been told by'

the NRC or Met Ed. What I esnt to know 15, !*d Ilke to go back to mylilRC to consider the factor of hieman failure inherent in the nuclear program as
a whole. The NRC to to be credited for the clarity of their tables, research, home; but if the course of cleanup is going to be as bad as what I thin',
data, statistics, and other raw information made available to the public. How- it is, and have found out it to be a fact, I would 15ke the panel to cure

rig t out tonight and be honest about it. I have a home and a husbar fever, it is a discredit to the NRC and a disgrace to the public that the Commis-
sion does not regard the public health, welf are, and safety above all other back there at Three Mile Island that I cannot force myself to go batt

there. And if you could just be honest about the cleanup and say how muchconsiderations. In order to restore public trust in the 1GLC's decisionmaking
you umast demand the highest safety standards possible from Metropolitan Edison radiation ! am going to be exposed to if I go back, and the constant'

release of the Krypton. I know for a fact it's a heavy noble gas, andand all other of these licensees regardless of economie impact. depending upon and wind, which way I'm going to get it directly. So what I would
like to know is, just exactly how harmful will it be if I go back -- not count-
ing the psychological stress that I'm under.

VINCENT R. LUDER (Tr 29): I have one coment before I ask my questions. Der-
talning to the woman that was just up, the answers that she received innliedthate made b7 MANCT KEL1,Y aFyear as comment number 13 in this appendix. that the radiation from the artificial elements that are created in nuclear
P ants are identical in effect on human beings as are natural background radfa-lCoussents made by DR. TRVINC STIL121AN appear as comment number 14 in this appendix. tion levels, assuming that we consume and irgest all the natural backgrourvt
levels in the same way -- which I'm not really certain c , from my hackground,e

being able to discern that that is actually true, but !*ll continue with my
question. On one of the very first slides that was shown, one of the purposes !

of the EIS was to focus on environmental issues and alternatives be' ore
comitments to specific choices were made to cleanup. To that sentence, I
would like to ask why w tropolitan Edison is squandering the Itmited resourcese
they have in building a sutrierged demineralizer system which has had no okay
at all, and could potentially be actually mt okayed for ua This could be
a tremendous maste of the new small resources they have.

TOM SMITH 9tt (Tr 34): It states in there that you will focus on environ-
mental issues and alternatives before comitments to specific cleanup choices
are made. It appears that EPICCRE !!, the SPS system, and the construction
of the rad waste staging facilities are not ' specific cleanuo choices."
My question is: ! think there is a discrepancy in your introduction and what
is actually occurring at the plant. Section 1.3 of the PEIS states a stretary
of Metropolitan Edison's objectives, proposed actions, and schedule. When
the ifcensee presented their schedule for Phase I and II, which are con-
taiment entry and decontamination and fuel renoval and coolant decontamina-
tion, did they at that time present to you a third phase which wouli, I
presume, have dealt with the reconstruction for operation at that time? How
can the NRC approve Phases I and !! without knowim the ultimate disposition
of the plant?
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WALD(N RACAtt (Tr 39): Before I begin, I would like to coment. I have JOHN ADAMS (Tr 46): Tte Clean Water Act prohibits discharge of rettoactive
Feen to many meetings with the Nuclear #equlatory Comission, ami ! waste into navigable waters causing further dilution and dispersal of
apprec f ate you being here this evening. ho wev er , I am becoming increasingly radioactivity into the enviroerent. Would any proposed dilytton of radio-
conce-ned that these meetings are an opportunity for us to ask questions, active processed waste -- accident or cleanup -- conforwing to MC standards
but if we do not feel that a full explanation has been offered, or if we still discharged into the Susquehanna violate t*e intent of the Clean Pater Act'
have mere questions -- such as this crowd which has now grown to probably I feel it is somewhat contradictory to call the workers, or mention that
over 300 -- it's not a satisfactory way to allow the public to coment, wy they're " apart from the general pubitc*, yet, their genetic effects are
first question muld be to Mayor '1 orris: Mr. Collins says the decision has increased over the general Public, and they will continue to father and
not been made whether or not to dump the water into the river. All the mother the children that will become part of the " general pub'fc.* Now
way through the document is "if approved." Lancaster City under Payor I feel that that is an erroneous statement to clate that they're " apart fror=
Wolten (phonetic) has an agreement that no water that is accident-generated the general public."
or cleanup water will be allowed to enter the river -- God hel p u s -- f rom a n
accident or a mistake, be allowed to enter the river until the Final Envfren. DAVID DOBBINS (Tr 49): This PEIS Stater 5ent gives alternatives to the

a rc h, 1981 Am I correct. Usposal of the radfoactive water -- or processed radioactive watee.mental Impact Statement is completed. That will be w
I had one other question which I wanted to raise on Section 10 which deals Who ts responsible for choosing the alterantive to be us=4 of the many
with the des 11 ting basin at the site which will be used to store the that are listed in this document? Secondly, once that choice has been
cannisters containing the resins from the EPICORE procedure and, if approv, made, will the public be allowed to have coment and review on that?
ed, I assume the SDS resin. Is that correct? The high-activity waste in Will the coments given at this meetfeg and the meetings if 6e this, along
the canisters in the shallow barial site in the destiting basin are projected, with the coments that are requestei by hovember 20th -- How will these
according to your document, to be covered by a probable maximum flood for C0'wents be incorporated into the final draf t, or the final copy o' the
only four days. Could you please tem me where you get the figure that 1e draft? I was interested in actually if the public would have a coment on
there is to be another Agnes, or a Other flood on the Susquehanna River, tha t the choice of the alternative chosen. eat kind of forum, as you ren-
your high-level activity wastes inside the canisters would only be expose:t tiened. Or muld t%ere be public input? In cther words, do me have any
to a continuous water path for four days? It is now 1980, and every of ficial kind of comentary on the choice chosen? RecaJse one of the chottes is
government document -- the National Flood Insurance. Watershed Rasin dumping the water into the Piver.

Studies Pennsylvania Act 282, Storm Water Management, passed by the legis-
lature last year -- the volume of a flood on this river is increasing yearly. OfB084u TW M 564 (Tr 54): The scope of the Programmatic Enviromental
It will continue to increase as various areas are paved over and become Ispact Statement, as it stands, is inadequate. !!efore any cleanup actions
impermeable, which means that as the rain falls, the water hits the river proceed, the following factnrs should be more fully addressed by the W.
faster; it doesn't have time to be absorbed by the ground because the First, the decision whether to ccrvaission or decomission Unit 2 must be
ground is covered by asphalt. ! question the storage of any high reitoactive fully addressed to make an intellf 9nt cleanup decision and, by doing as
waste on an island based on a design-basis flood which was prior to the peo, little cleanup as is necessary, fore =*all the possibility of more envf ron-
bable maximum flood, and then a probable maximum flood that is eight years mental contamination. Secondly, the iisposition of high-level wastes
old. I think that you may in fact be olacing the cantsters of high-level must be fully addressed be' ore a decision to produce more wastes is made.
waste -- high-activity waste in a shallow burial site where there could be TMI cannot function as a waste repository without endangering the health
an extreriely serious flooding probleri. Those canisters could then be -- of our comunity. Thirdly, public safety and health factors are not
the contamination within the canisters would than be spread all the way adequately considered in the DEIS. Stress will not be allevf ated by the
down the river and into the Bay. I think that is terrf bly alarming, antf speed of cleanup as is suggested in the Enviromental Impact Statement;
I would I f ke your reaction. 15 there no burial site available in the but, rather, by competent decisions based on concern for eealth and safety
country that can take those canisters, other than leaving then on the island of the comunity in proportion to concerns for "etropolitan fdtson's

at this time? If they were solidified, is there a site available in the financial viability. Fourthly, radiological ef fluent criteria for the

United States to which they can be sent? nr must we await the develo;nent comunity during the cleanup process must consider the accident-generated
of a deep geological repository sonewhere else in the country, approved by rel ea ses. Only in this way would the total effects of T"! and the acci-
the Department of Energy, which no one has been able to find since 1041? dent on the comunity be accurately ade'ressed. In setting these radfo-

Iogical eff16ent criteria, the acc tdent relea ses must be bonestly and
:penly reflected, Fif thly, the dilution of contaminated water to r derale
Dr f nking Water Standards is not an acceptable method of cleanuo for persons
who drink, bathe nn, and use the Susquehanna otver for recreational purposes.
In conclusion. I would urge the NRC to be more respoesive to the puhlic
ramants you hear tonight and you will receive in writing than you were
vis-a-vis the public corrents vou received concernf ag the venting o'
krypton-83.
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DUNALD CRYDER (Tr 62): The first conclusion that was in the slide stated
that total whole-body dose to individuals offsite should not exceed 1.6 the fact that you've answered every questfon here in a great detail ofmillirem. Now what does that mean? Does that mean, as a result of the detail, and you've told us over and over: We know what we're doing. Weproposed cletnup the of f site exposure to the radioactivity? Is this the have es perience. It seems that tonight what I hear more and more is: Theprojected from any method of cleanup and disposition of the waste? cleanup process is becuming, time-wise, more open-ended. All of a sudden'Then Arther in that same conclusion you state: The risk of cancer, death you're telling us: Well. It may take longer now. m t Ed said threeecancne. is -- 2.2 in 10 million - Do you mean that a certain number of years; now we think it's seven; we think it may even be longer. If youpeople exposed to that amount of 1.6 millfrems of 1.6 millirems of radfa- want to settle this thing with the pubift. if you went to somehow ofn thetion. 2.2 in 10 afilton of those -- if there were 10 million there -- will public over, to cooperate with you and to listen to you, you'd betterget cancer as a result? Now let's say that this projection 15 wron1. come up with these answers, fast. And if you tell me you don't know.Suppose. Instead of 1.6 millfres, people just offsite of the reactor you shouldn't be sitting up there. You should be sitting down here andbuilding are exposed to 3.2 mil 11 rems. Now would the risk of cancer somebody with the answers should be sitting up there. I have read in theincrease linear to that? Would it double if the exposure is doubled? newspapers that met Ed is asking for money, or is about to ask for money.Or oculd it be esponential? In other words, like 10 percent -- that or is looking around for money from the Federal Governr'ent to help with
there is a 10 percent risk of cancer? the cleanup. Part of their rationale is that the regulatory prxess dfdn't

protect them from this accident. Could you. In your positf on working for
BEVERLY HESS (Tr 68): Is NRC operating under National Enviromental Policy the NPC, coment on this? Did the NRC do a good job? Was there any malfeasance?Act considerations in the cleanup process as outlined in the E!$7 I Is there any sort of, in your mind. liability that the NRC has from this acct-read that the National Enviromental Policy Act does not require that an dent and thereby comitting the public Treasury to clean this up?agency select the most envirocentally beneficial alterr;ative; but only
that it understand the enviromental consequences of its actions and con- EE METH MAY (Tr 74): One of the thing that was striking to me, as asider them in its decision-making. An agency may proceed with an action lawyer, about this PEIS was that there were no cost figures, financialthat involves enviromental damage if it is convinced that there are figures as to the cost of the various alterr.atives which I thought would
economic and technical benefits that override the enviromental drawbacks. have been in the PEIS. On September 18th in a meetig in York. you.I am very concerned, as I understand what is being said here today, that Mr. Collins. said that the only criteria is something along the If ne ofthere will not be an opportunity for the public to do anything more than "as low as reasonably achievable.' and the costs of the various methods
coment on what we consider to be the enviromental consequences of the would not be a consideration. Now on September 30th at a meetinq inalternatives that are being outlined, and which will be chosen. At the Annspolis, the same question was asked of Dr. Bernard $nyder, and he saidtime of the elections in the spring. President Carter said that he would make that cost would be a " secondary consideration." which seems to be different.
the health and safety of the people o' the Three Mile Island area the I was wondering if the two of you have discussed which one of you is right?primary consideration in the cleanup. As I understand these regulations. that
is nt,c being said; that that primary consideration has to be the overriding MARCIA WEISS (Tr 76): One of the concerns that I have -- or a conment isconcern. And I would like to know, what -- I. mean, other than the public that, if you would, to talk to the local water companies and find out whatcoments. and I understand that this is being reported, and I understand their sales were before the accident. and what their sales were af ter thethat there will be opportunities for public coment to be taken again -- accident. I think you would be quite surprised. I know many peoplebut since the Staff recommends to the Comission, and the licensee recomends through employment and through my church activities, and I think that mostwhat shall be done. at what point -- or does, or will -- the public ever people switched over, or a lot of people have switched over to the Diamondhave an opportunity to say what they consider must be done in this instance Springs Water. Now if a survey went out to those people. I think thatthat affects our lives? Is there anything short of the legal route, where an underlying reason would be fear of the drinking water. We can't get away
citizens have to sue the NRC to see to it that the water doesn't get dumped from it. Our children brush their teeth in it, and they take their baths,into the river. Is there anything short of that legal procedure by which and we wash our clother in it. I know ycu have good scientific reasons as tocitfzens can have a real effect other than just public coment? why we are safe, but there are a lot of people that are still afraid; and

there are people that just cannot forget it. We don't have a packed house
STEPHEN SYLVESTER (Tr 71): I have read almost all of the statement, and tonight, but there are people here who care and people who read the papers.
I have listened here tonight, and 1 must say that you've gone into a good And there are many more people that care about it than I think you pecolemore detail in the past. This both puzzles me and concerns me. I think realize, and that is one way of showing it. Now one of my questions is:
what most people in this room really wnat to hear is: When is the cleanup in your statements concerning the low-level dose rate, the rems that agoing to be finished? And what are you going to do with the waste? When person can receive per year, that safe average, are people included in
are you going to truck them oct of south central Pennsylvania? And despite the statistic?
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JOYCE NETKE (Tr 80): One experiences a considerable amount of psychological RICHARD DREMEN (Tr 103): What I as worried about. more than this low-levetstress just sitting here and listening to what you say, and reading your radiation and so forth. Mod has a way of doing things with the earth. You
slides. can have earthquakes, typhoons, floods bigger than you have ever seen or I

have ever seen. What happens to my home? What happens to all our homes when
STAN R0HLER (Tr 86): I have some questions pertinent to Section 6 These this place is under water, when the rock splits because of earth probleas and i' relate to some of the biologic v * mcentrations that you're indicating this radiation goes down this river? Can you guarantee me that in my life- iin the report. There are a co6 e of things I would Iike to make clear, time I can come back to my home and drink my water because you have permittedfirst. Number one is that, when you talk about 1.6 -- 1.7 cancers in something like that to be this close to this many people in a water'10w area'
10 million due to exposure to the 1.2 to 1.3 millframs, these are whole-
body exposures that these are based on; correct? So this is assuming SYLVIA BUVAN (Tr 106): From the way I understand your Enviromental
that the 1.2 to 1.3 millframs are exposed over the w%1e body. Now two Impact Statement, these enviromental impacts would occur over a period
of the more potent radioisotopes that we're talking about, or radfonuclides, of what you now estimate to be five to seven years. However you eentioned
are cesf um-137 and strontfun-90. Both of these are fairly strong bfoaccumula- tonight that this may have to be entended out. Now my questfon is, because
tors and not just bicaccmulators but also ecosystem concentrators -- which you have no control over how quickly this will be done because it's a question
means that they concentrate as they move up the food chain. You said a of money. time, and all this other kind of things, that there is a possibf-
number of different things in your report. You said that if there as an 11ty that this could go on for 10 or 15 years. However. f f this were to
accident, that somebody who consumes a grand total of. I believe it was 2 drag on for whatever reason, how would this change the Envirovental InDact
liters of water a day and 21 kilograms of fish could get a total of 31 milli- Statement? Would you then have to do another survey? Would it change
rams and 21 millirens respectively. And if you total that up if somebody hap- these statistics? Because I understand the plant is. I don't know, de-
pens to be somebody who ifkes to drink a lot of water and they drink 2 liters composing. or it has a If fe - .
of water a day and they also eat a lot of fish, that means a total of 58
millirans. Does this include the overall effects of accwnulation and concen- BYRON COPE (Tr 109): I read in the EIS. Section 10.1. *De processed water
tration in the body? In other words, does that include the fact that it is would be diluted and then discharged to the river at controlled rates.
going to stay there for awhile? Or does it mean a one-time-only dealt such concentration of radfonuclides in the rfver would be well below theMy last commient though. is that the standards are being contested. In the in- threshold level for deleterious effects in aquatic species of haans."
terest of everyone concerred. I would vote that the water not be released. And Now this suggests to me that there f s some sort of threshold level that
it sees to me that solfdifcatios en-site has a very. very good potential. is also being considered. What is that threshold level, if there is one?
I think that it can be done in such a way that worke-s are not exposed, and

- I think that having it there onsite -- and I'm talktng about fafely low con- CARL HUTER (Tr 111): !. too, an opposed to the dumping of the water into
centrations, as you f ndicate they are here -- f n cenent are going *o stay the Susquehanna River because I live right on the Bay. I'm a If ttle closer.there for a long time. And if they build a wall around it, so much to the Bay than I am to Bel Af r. I used to If te crabs. I don't eat crabsthe better. and shellfish from the Bay anymore. I do have some questions. One of them

refers back to Mr. Congel, and he opened it up by what he said then. The
JIM BRESFLOWER (Tr %): My question to you is: Do you have any plans to amount of radiation that's taken into the body as a child, the infan* at one
do so? To involve the Union of Concerned Scientists and other independent, year, no matter what level we're talking about, is considerat ' arowth-
nongoverrmental and nonindustry groups in the decisfon-making process? : related to the child. Not that the child gets older from the of one

year to fif ty years, that way. But if the child is there in an ..ea where
LUCILLE WRIGHT (Tr 99): First of all I would like to say that I really do there is radiation, year two how much radfation does that chfid receive
feel as though the Nuclear Regulatory Commission has a pretty big job. So as whole.bcdy radiation, and how much does it retain, year three, year
I think it is healthy that . e opinions and views of people who have four, year five? The cumulative effects on that infant, or unborn fetus,,

expertise -- local people -- should be expressed. But I also feel that -- or fetus, will continue to grow as a cancer if the cancer is there. Now
this is the. first time I have ever attended a meeting like this, and there getting back to this BEIR Report, as expected over a year, what period o'
are not many of us here from the area. I feel as though we need to have time are we talking about in the experiments or the data that was estrapolated
some kind of an espression. And I am wondering if there are any plans or on giving doses of radiation to mice at 100 millirens. or to hampsters or,

any consideration of a local referendum that would include the people in guinea pigs are we considering that you extrapolate to a year? Is it a
the counties here that are directly involved in this f ssue. I feel as day? Was it five hours? Did you obseeve the animal through its lifetime.

'though we should have something to say a chance to say how we feel about as we're doing with human beings? The other thing. why does cesfum or stron-
the release of water into the Susquehanna. I feel as though we ought to be tium have to be released? Why can't it be superffitereo, or continually
able to say something about how we feel about the disposal of the solid heavily filtered to get it out of the contaminated water?
waste. And I also feel as though the general public ought to have some
input into the reopening of Three Mile Island.
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Casseents Received on October 7.1980. Meeting with Fa. Farmers' Assoc.

Camp Hill. Pennslyvanta

BARNET'EPSTEIN (Tr 11g): You mentioned the fact that the scientific casununity
' has been searching for a burtal ground for years for the high-level weste.

WAVNE StsH0et (Tr 27): The material which you're going to be dispostnq of.I would Itke to know what constitutes ' temporary *? Because in your state- TDhat a solfd matter? Or wha t is it ? You've talked about water, which Iment. you mentioned the fact that the weste will be left on the Island
'* temporarily.' Also f n conjunction with that: How long after the time- can understand; but what is this?

1tatt ' temporary.' does it become a waste ground, a permanent weste ground? CHRIS AtlEN (Tr 29): Since that waste may be stored on there for some
time whWsort of storage facility does Met Ed have?KITTY 10VINn5 HANK ~ Tr 122): . Now my questfon ts: Sitting here tonight. I

as really confused (about how much authority the Nuclear Requ1 story
. Ceemission has over the doctsions that are made by Metropolitan Edison. WAYNE BE5 HOPE (Tr 35): Is there any economic data involved in this?

If I understood you correctly. you very early this evening talked about an
f asta11ation that is being put in at TM1 that you people do not agree LOU WAMBAUCM (Tr 40): . Going back even before the accident at TMI. your
with; and that it's costing $35 ottlion, but you told than to go ahead * dally records had one reporter that had quite a series of writeups cittag
that it's their problem. And on top of the fact that the lack of Nucle 6 * the faults of nuclear power, the dangers. That went on for a couple of

,

weeks. Could this accident have been planned?Regulatory thspections of these plants is what made this accident possible
in the first place. Now I would like some clarification about just what CH M AttEN (Tr 44): Two questions. really. At the beginning of thekind of a watchdog you really are. sTGGET you showed some conclusions that you reached about how
8ETTY 70mPr!N5 (Tr 124): On what basis did you make the statenent that there possible doses from the cleanup would affect people, and they compared

~

faverably with background doses. Have you ever made the same kind of. will be no long-term psychologfcal effects from Three Mile Island? 1 would ,

judgments on Ifvestock In the area? And I guess this may be a questionlike you to revise your estimate at least to say that it's "99 percent for DER: Can farmers along that transportation route look forward tosure.' because here is one person -- and I've told you before, at the time
of TMI. that my grandson was two weeks old. Hafs now a year-and*a half old, more frequent testing of milk for radiation and subsequent publicity

of that?aM we will have psychological concerns about him. and we will suffer stress
as long as ! Ifve, and untti at least 20 years from now. So I don't know CHRIS AttfN (Tr 50): If accfdents on the scale of TMI haven't happened.how you can say.that there will be no long-term psychological stress. Mere does the traintog come from? Is it simulation training that these

people have had?

WAYNE BE5HORE (Tr $4): You infer that there is no possibility of con-
taminantion7a the part of milk, and I guess you're saying other foods
also. Has all sampling been discontinued?

Mf. OfH0fF (Tr 58): Aren't some of the foreign countries reusing the wastes.

JIM Nt55 (Tr 67): Is there a danger that radiation would get in the
crops, in the atround, and cause problens in the future? And 15 this danger
actually -- does it really en tst ? And how serious is it ? Okay, now let's
explore the unforeseen. What happens? What is the probability? What is
the cause? What does radiation do to crops, and animals, and 50 on?

MR. MU55EttMAN (Tr 82): I muid Itke to make one statement for the record. I
lt apnears to me, according to your presentation here, that there seems to
be a procedure of expertment .. not *emperiment." entirely .. but procedural
arrangenents here for cleanup that are not feasible from the standpoint of
evaluating the cost of it. In other words, we don't know exactly how much
It is going to cost to clean up the reactor, and everythin- alse. The state-.

ment I would Itke to make is: I don't think the consumer .s served. If Met
Ed should be the sole persons to stand that expense. Since thic inforina tion
is going to be used by the NRC in other possible accidents which would occur,
the procedures which you all are enactleg will be to the benefit of future
problems, and therefore I think the cost should be borne at a federal level, ,

j the empense of partially this cleanup.
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' licensee said. *Mey, we need the money to go in there. If you can't -
give us the money, we can't go in there." But what I have seen is a very Can I ask one more questfon? The other question I have is in the PEIS.

" slow process of getting in there, how I don't have the technical expertise there aren't any indications of the economic costs of a lot of these steps.
to know why you can't get in there, and for what reason 18 months later you've so I understand that will come out in the CIS. In answer to questions

,

only been in there a few times. . I'd like to know why it has taken so long. about clean-up, you say No. 24. will any clean-up alternatives be
When you go in there, are you doing other than the usual things and checking chosen solely on the basis of cost? And you said reviews will t>e based

4 '

out of the principal contafeent? What are you doing to get closer to the , on the safety and envirotnental impacts, which 1sn't -- it's a little*

clean-up process? . Because I don't went that sitting there for another 10 deceptive because, as you said. in the past. costs util be a secondary
years. I went f t cleaned up as soon as possible, consideration. My question 15. will there be any opportunity for the public

to comment on your estimates? ,

VOICE (Tr 91): On page 125 in the PEIS. there has obviously been something
celtted, because my page 125 ends with a period at the end of a sentence. JAN EMERICK (Tr 105): I have several short questions. Page 715 and
and the start of page 126 starts in the middle of a sentence, and there page G-4. among other piaces. mentioned evaporation and it says only 6

-
_1s nothing in between. I noticed in the presentation you gave earlier, minute amounts of gas are released -- radioactivity are released as
talking about total exposure from *Ae clean-up over a seven-year period of gas. How is this controlled? That's the first question. So how do you
1.6 m1111ren, and then later in the presentation you talk about trang. make sure that only this small amount stated there is gfven off? On page
portation of teste, and if somebody ses to be three feet from a certain 843. Table 8.4.1. plus incineration of combustible wastes. What do they ,

given shf pment for three minutes, they could get 1.3 millfre, and I'm mean by this? How is this incineration -- how f s this burning going to i
t

sure you're amare that Met Ed or whoever the contractor is that does their be done? '

1 heuling, already had one truck come undone coming out of Middletown. I'm
sure it took them longer than three minutes to hook f t back up. So how ELIZABETH CHEVAIN (Tr 107): What I would like to know, since the NRC
can you say 1.6 millfrem, when -- in 1700 shipments of weste you have a did not have the wisdom to foresee the aced for a large scale monitoring

.

tremendous potentf al for 1.3 millf ram exposure for three minutes. These before the accident, and sir:ce you do not know the level of radiation
are just a few observations. Page 112 reference of the buildf ng interior to which we were exposed du*ing the accident. since there was na monitor- i

;
surface. @ote. Experience is limited. Page 114. dealing with sfgniffcant ing, how can you possibly sit there anw five us such precise figures on !

core damage. Saote. Expertence is limited. As are as chemical decontamina, the cancer rate statistics, when you do not know the initial dosage of
tion. expertence to remove fuel, quote, very lief ted expertence. That's on radiation received? That is our big hang-up.

; page 114 Removing fuel debris from reactors. Quote. Little experience.
] That's on page 114. Removing damaged fuel and core components. Quote. YOICE (Tr 109): Will there be any political considerations given in the

.*

- Expertence rather limited. .Much expertence not directly applicable to TMI 2 final report that you give to the NRC Comissioners when they make their
final decision? In the sense that if it's politically expedient toThat's on page 116. On page 117. TMI fuel, quota, quite different. more

: susceptible to oxidation and embrittlement. Page 09 there are many do it in a way other than you recornend it should be done. that there could
uncertainties regarding characteristics of TMI 2 easte. Large scale de. be some changing of decision-making or dectstons that would affect how
contamination activities -- this is quote -- much less -- this is on page the clean-up would be done, and whether or not it would be to our advantage.
126 in dealing with the weste, as far as fuel centers are concerned, to the people who are Itving here. to be done one way or the other. Is there
the word * unique." that is on page 210. Structural hardware, as far any consideration given to that?
as uste is concerned, how do you deel with them. Unique. That's on
page 210. Filter cartridge assemb11es. Quote. Unit contaminant. That's |

Ion page 212. Accidents, large, quote, not directly comparable to
-specific activity -- loaded ion exchange materials. @ote. Waste well
!above those normally generated by light water reactors. Unique to T4! 2.'

That's on page 213. Quote. It was never anticipated that such emstes
would be created. That's on page 213. In view of all these things, how
can you tell us that you are going to clean that place up safely and
with minimal exposure to the public? Back in January the outside that was
handed out for the hearings it was pretty clear that the PEIS was expected t

to take positions on various clean-up alternatives somewhere between i
1

.

January and August. There was a fundamental change there to the point where *

now we are not talking about specific alternattves. When can we expect
the Staff to take a position on any given alternattve?

!

i

! I

A-154
.

t

!

!
!

. ._ _ - , . , _ . -- - - . , . _ _ - - - __



-- - ,. ~ - . . . _ ~ .._ _. ~ - - . _ - . -. . ..- -- _ - .. . _ _

)
-2- ;

, Coments Received on October 23. 1980 Meeting with Pa. Medscat Sectesy ,
Lancaster. Pennsylvania

water in my mind. I've got the scrubbed restns and the bunker down. Now
you have got damaged fuel rods. How did you report? What are you saying
you are going to do with the damaged fuel rods? Do they do in the bunkerJ0We RAnDAtt (Tr 22): The first connent I would make is that it is very too?Tffficult to get an overall picture of what the occupational hazards are

to the workers. As you know. the occupational is broken up into many
DR, RANDALL (Tr 46): I have a couple more comments to make. I am very 'settings. and you clearly have a hazard to your workers. It is very hard to pleased to see how you dealt with the psychological question in the El$get an idee of what the overall hazard is, as I am sure it is for you. The because ! think that is very important and in your small statement thatsecond is that I think you led off with the cost question. What I would be i

very interested to know is, when you did your EIS for the krypton venting commiented about the fears people are going to have in terms of productivity.
there was a cost analysis, and I didn't see anywhere where you reallf of wine. which is about three afles. of corn, chocolate. and then lower down'

broke down the costs and what the pubite can espect as far as Het Ed's the Chesapeake. the fish and t*e oyster industry. Regar1dess of what the ,

facts are about the low level eleases, there is still a lot of angst regarding
,

6fsical survival. What I was saying is that a breakdown of each operation release into the river. You know, you may have the scientific facts that youand then the potential hazard for a worker, the bottom line and then the feel that it is safe, but there is sill) a marketing question of produce and' top Ifne for each operetton that is to be performed. That is what I
was saying. Frankly. after reading it. I will tell you why I am interested there is still the same kind of angst that generated a law suit a year ago

from the City of Lancaster. I am not sure that there is the physical basisin the occupational heelth, because with the low level stuff that we are
dealing with, we are dealing with a controversy that can't even be solved for that anymore. but I have a feeling that when February comes and that

' by the National Acaday of Sciencies. We can sit here all night and discuss agreement -- or whenever it is -- that agreement espires. I think you are
going to feel more comunity pressure regarding the low level releases intothe low level stuff. As far as I can see in the document, there are two
the Susquehanna. So I would urge you strongly to consider other ways. notreal health hazards. . One is to the workers that are going in there. and on a scientific basis but more on the psycho-social basis. The question Ithe second is this business of storing the high level inste on site and
had which is a technical one has to deal with the water and its effectsnot having or being able to process through DOE or anyone that will accept on the cement in the butiding itself. I understand there was a cleanupthe meste. As long as you have the cleanup, you are going to have to accept up in Canada somewhere. Chalk River, okay. And they had to go in withsome occupational risk. I suspect. I want to deal with this high level jackhammers and take about three feet of cement out all the way around.maste question a If ttle more. I saw a report from Brookhaven Laboratories Do you anticipate that occurring here? Apparently they didn't have awhich I think ms done for your office in May, which had to deal specifically liner in this unit that would prevent that.with the canisters in which you are storing the resins. The*e are two

things that give me a little heartburn. One is that it looks like the
. restn4 theselves hold the isotopes for a period of a month and then leach
out. Is that your understanding of how these restns function? What will the
heat be in these canisters? The only other question I have is, you know, you
derived your water levels from the Agnes flood. I assume, and - . You

*

estimated it to be a four-day mastmum flood period over these canisters?

DR, WHITELY (Tr 33): First of all. could you give some indication as to wby
the very long period of time for this cleanup operation, five to seven
years? My second question is why have you decided to keep the other reactor
inactive?

OR. DEAR 00FF (Tr 37): In your opening staterient you said, of course we are not
satisfied with this, we want to move this out of here someday because the middle
of the river is not a good piece to have this bunker. That is my next ques-
tion. Let's say we are stuck. Let's say nobody can take our stuff. Let's
say we have got this stuff for 50 years. How safe is your bunker over the
years? My last question. Is there anywhere else in this eastern megopolis
that has a dump or a bur.Aer like this, not stuff in action, disposal solid
waste stuff buried in a bunker near cities like that? I am working my way
slowly to understand this, so bear with me a little bit. I have got the *
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AWA MCMUtLEN (Tr $5): If you would add up the radiation released from the
Sina bomb peachbe ttom Calvert Cliffs, accidental exhaust and other
recent I. rays for medical reasons, the drinking water at the present time we get from the st anite and the rocks and the rest plus the bombs plus the

.that there was probably or still will be, and accidental releases that we actions that have been licensed by the Nuclear Regulatory Cassilssion. then
don't know about that is in our water at the present tire in ow- clean is dirty. That is no more natural than flying down the road in a

| seafood consumption -- I would like to know if these were added to the hellCopter is natural. I with you would take the first word out and say
' statistics that you have given us tonight -- will we still be as safe as background radiation, because ? think to call that natural is stretching

you try to make us believe we uf11 be? - the truth, and it proves what some of the people have been saying here
tonight. that you are going to keep saying that now we have natural back-

LEWIS FOSTER (Tr 57): . I think there is a problem, and my request. my plea ground for 1980. then we have natural background for 1990, then we have
,

i
to members of th- Cosenission 15 to really look into this matter completely natural background for the year 2000, and at each point with no safe thres. i

and look into your own hearts 2nd find out within yourself like what you hold, and even Dr. Upton from the National Cancer Institute saying there |really think is going on.. Do you really believe what you see? Do you - is no safe threshold. This natural background with all of the additions
really think it is true? If you have any doubts as all deep inside, you of the nuclear industry is going to keep being quoted as being this back-
should really look into it much more closely. We should completely dis. 1round level, which it is not, not with the interference of man. My ques-

7

cover what is going on before we dump anyths.:g into the rfver and sub- tion basically has to do with why did the NRC approve the installation of the !

sequently into the Bay. There are a lot of other probleas, but this is EPICORE system without requiring solidtfcation of the resins before that L

one I want to address to this particular Connission, system was alloed to operate if you now have a hassle with trying to solidtfy '

Ithe waste'so you can get it off-site? Why did you itcense them to go ahead
. STANLEY KEENE (Tr 62): In the s11de presentation i noticed you mar!e and run a systen when you did not have the solidifcation procedure in place
reference to a truck route of 2600 miles.. I think this was to the State which would allow those wastes to then be renoved and taken to a storage g

of Washington. I also noticed that you had some time limits for reople dumpf When the resins that are now in the canistar that are gofng f ato ,

that would be esposed to those truckloads of material. Now. I do not think the des 11 ting basin are taken from the site, where are they gofng? [
we stuuld endanger all of the people from here all the way across the '

country to exposure to this type of thing. Now, I know this has nothing CEORGIA ANN CA!TH (Tr 69): I received a letter that the writer wishes
to do with the water that is here. In the gentlenavs presentation about to have read into the record. "I am opposed to the dumping of any waste

' the amounts of material in the fish, in a controlled release, which I believe into the Susquehanna River. Thank you for your help and cooperation in
is 30 gallons per minute, the amount of material in that compared to the this matter. Very truly yours. William Mentoav. Cecil County
amour:ts of material in an uncontrolled accidental release, which would have Commissioners." I also have a question of my own, and that 1st If
been 500.000 gallons f n only 2 to 1. Now It is not gofrg to take the solidification of the matte can be maintained on the island in the form of ;

people at Three Nile Island long to figure out the same thing I did, gf a concrete slab. then why are we even here talking about biolegical impact |

' you are only going to double it and you are talking about it being very small in the Bay? Is it an economical factor? That is not addressed in the
to start off with, they are going to get the same idea and they are going to enviromental impact statement. Is it cheapter, or course, to dwap it

let it go. Now, is there a way to decompose'your water into your hydrcgen than it is ti solidtfy it and maintain it? ;

and osygen? I am not a chemist. I don't know what you would have lef t,
whether it would be 'nore dangerous or not. We speak about how much we get R08ERTA SCOVILLE (TR 72): I am speaking on behalf of the League of
from normal living, how much radiation we get from it. We want to add more Women voters of Maryland and with concurrence of the League of Women
to et now. Something else util come along. we will want to add some more Voters of Pennsylvanta. I will give you my written comments, but I would <

to it again. You are just going to bust the camel's back by doing these just like to point out one thing that has not been addressed, and that '

type of things. This you consider to be a week small bit. Someone else is that the cleanup process will take five to seven y*ars. It is an ;

is going to add a wee small bit and a wee small bit, and they are not experimental process even though you say that most of the procedures
going to take into consideration the whole thing that we get. So it is are technically known and all decisions about how to adequately decon-
all cumulative. taminate the facility and df spose of the weste util not and cannot be

.
_ . made at this time. Therefore, we feel it is extremely important that

'

PS RANDALI (Tr 64): There is a definition that reads as follows: Natura] the formal public hearing process not be limited to this prelief nary E!5.
background should be interpreted to mean normal backgr0und including the There should be public information and copeent at all stages of the process,
effects of fallout from past nuclear weapons destination and from the We realire that this is not normal procedure; however, there should be put>-
nuclear field cycle. The ' observed radioactivity in the Susquehanna River Itc information and consnent at all stages because this is the only way people
and so forth and so forth and so forth, exactly what the gentleman said, will ever accept any exposure that proves necessary during the cleanup period.

'that now this is called natural backgroi.nd. If natural background is what

i
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The' foportance of this caneet be overstated. In addition. I'will just
summerf te by saying that the League is very concerned about designating I don't think that there are -- there is anybody around that is willing to
of f-site waste disposal factittles as soon as possible, about very say that background radiation causes no cancers, no genetic effects because
strtet and adequate regulations on the transportation of materials from radiation, because of the type of animal it is. It does break chromosomes, t

Three Mile Island, and finally, we suggest very strongly that you consider it does cause damage. It does cause cancer. It does cause genetic effects. !not releasing the water staly because there are many, many people who are whether f t is natural background or whether it is induced from fallout or i

deeply opposed to releasing the water. It is very difficult for non- whatever the reason. So even a natural background. it is known, does cause
scientifically trained people to evaluate the elsks involved in low level some problems. And the point is no radiation is good radiation, and the more
esposure when there is disagreement among scientific personnel on the you keep f t to a minimum, the safer the levels are. I amuld hate to see the f
effects of such low level radiation exposure. Therefore, we hope that straw that breaks the camel's back in this case. It may or may not be, but
you will avoid dumping if you ca*. we should never let ourselves get to the point where we even approximate

that kind of situation. I fear that we are, from things like fallout.
EANJOHLER (Tr 73): - I as concerned about the doping of the water. I would things like nuclear power plants, from Peachbotton, from Calvert Cliffs.
*, refer that it not be dumped for a number of reasons, among them the all accumulating more and more of the dose to the individual. And it is

. isotopes of strontium and cesfum, which are known bicaccumulators, which is true we do have a high cancer rate and it ts getting higher, and it is
,

not addressed in this, although bloconcentraticn is. I think that does because of things Itke this that should be controlled more strictly than
need to be addressed. In addition to taat, the levels of tritfum that you they are.
are releasing are in the neighborhood. I believe, of six to seven times
what a normally operating nuclear power plant would discharge. I would SIMON GRAYSON (Tr 78): My daughter has leukenfa, whether the got it from
like to speak in solidtffcation in concrete, though not necessarily the natural causes or trem something else. But I have seen here - thanks be
way you have addressed it in here. The way you have addressed solidtffca- to God, she is with us and thanks also to Johns Hopkf as and to the
tion in concrete is by saying that you are going to take all of the waste doctors. She was hospital 12ed for four months, and during that time I
water and solidify it en masse rather than subjecting it to the demineralfra- saw har drowning in her-own blood for almost 49 hours whfie they looked {
tfon or SDS process first. Can you tell me, please, why you would not con- for where she was bleeding. We prayed for every breath that she took for i

sider doing something if ke domineraltzing it ffrst and then taking that 24 hours. Again, thanks be to God she is still with us. So when you take {water and. af ter it has been *Wycled a number of times in the plant, then these figures of two in 10 million or four in 10 stilion. I want you to ;
'

subjecting it to concretion H then that would be basically low level think of you son or your daughter.
'

'
' waste which could potentf ally be made into very large blocks and placed

on the island rather than being transported. Can you tell me what section CONNIE BINES (Tr 79): I as opposed as a private citf ren to the dunping
you address that in, please, specifically, because what I saw was what some of this seter in any form into the Bay, into the Susq%eanna River and
of the other people have alluded to. A few other things I would like to into the Bay. I should say,
point'out. In Table 6.5-7 you have a summary of helath effects for each
decontamination. Ifquids, processing, alternative, and you have probability JOHN MCNALLY (Tr 81): I have a brief question. It centers around the
of occurrence for maximiss-exposed individuals. That ts probablitty of occurrence fact that the NRC seems to te very reliant uoan EPA's drinking water '

for cancers and genetic defects, and in that you have solidifcation in con- standards in concluding that this discharge into the river would lead
crete, evaporated resin system, and bituminitation system. According to that. to minor -- if detectable at all -- health problems at the North Haven
you have solidf fication in concrete as by far posing the mintaal risk to the intake and below. I would like to point out or ask you if you have taken

- maximally-exposed individual. That would account for anybody in the general into account the fact that there are numerous experts that feel that the ipublic as opposed to any worker, is that correct? I would also like to current standards are far too week. I guess the consent I want to con- t

speak against evaporation because evaporation is going to do essentfally clude with is that the drinking water standards under the Safe Drfnking i
the same thing that deping in the river is going to do. It is going to Water Act that EPA is now trying to enforce the standards are basically ;disperse it out amongst the general populatfoa. It is going to exposure a political compromise in many cases. EPA wanted to go for something
people to levels above background. Now, one thing that I always come ha rder. It was not possible because they got flack from dffferent
here prepared to say is something which is more or less intelligible and industries or different interests that are tryf ng to post the standards (something that is scientifically based, at least according to a report here. as weak as possible, and basically what they have is the best they could
but I cannot help but get engry at some of the erroseous statements made. get. That does not mean it is safe. That does not mean they do not 'i

such as a fish Itving in norwal background radiation is not suffering any want something stronger in the future. This is what they were able to
ill effects whatsoever. I On't see how you can make that statement because achieve in the political comment from 1974 onwards.
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J0MN ptCTRAY. JR. (Tr 83): I would advise you to try and save your con.
tipental shelf very much, and you may look at infrared radfation Sitt TOWNSEND (Tr 90): You are golag to make the dectston whether to dJep
photography in a $15 book that would give you some pollution records from this water or not into the river. You have a lot of impressive figures
1973 on at the area around the capital and here, and for your own home it is not going to hurt us, but how c9me ever since this has happened. there

' you might be able to purchase for 58 to $15 a photograph on a daily or monthly has not been one single person that has anything to do with the nuclear
basis for each one, pictures that have a capability of heat sensitivity, Industry say that low level radiation long ters isn't going to hurt you?
Programs that should be included are some kind of free legal afd system to You are talking about 400.000 to 500.000 gallons plus approximately another
make sure the cittrens get what they sent in the event that federal funding 90.000 gallons of water. That works out to 80 more truckloads in tank
for cleanup is a dif ficulty. There should be some children's medical mont. trucks 5 to 12 percent increase in transporting stuff to a suitable,

toring program and adult coverage program, a job loss medical compensatfon disposal site. The alternative is dumping it in the river. We've got
program. These are all very long-range programs. So that the infomatfon enough stuff in there already. We know what is up there now. How do we
does not die out from the natton, there should be some kind of forced know how much they have let loose already that they have no told us about?
national media coverage, monthly for a few years af ter the completion of Are you going to aggravate the problem by letting more out? It does not make
the disposal operation. And there should be long-range envircrriental sense, fighty truckloads. It f s going to cost a bundle to move the rest of
tests and there should be published and announced wind patterns and the stuff. You are talking 660 to 1700 truckloads. That was the figure you
other local area safety precautions, and there should also be microscopic used for solid waste. What is another 807
photography, cell structure change information offered to the people. There
should be some awareness that if the waste is dumped onto the eastern con. RONALD SWATHKE (Tr 95): I would If te to know f f some people have made
tinental shelf. large industries may use this as a precedent to enforce and reference to this before The electrolytic enrictspent of tritte is used
allow their advances there. on a laboratory scale for low-level analysts of trf tfum, and I wondered

if that oss considered and whether that process could be scaled up to
RENNTTH MAY (Te 85): Also, one related statement or question. The PE!5 concentrate the trf tfated water and then solfdify it. Let me ask another
does not include ar;y economic figures. The Baltimore sur on October 21, question. Maybe my questions are too technical. If you don't want to
1960 said that. 'It is estimated by state officials that the dockside value address then here -- there was a lot of krypton gas up there, and another
of the fish and shellfish extracted from the Bay each year exceeds $35 question I had was it seemed like you have a public relations problem as
million. and that the industry generates total bustness activity of $150 well as a technical problem up there. I could not understand why -- had the
million annually.' The PEIS clafas that possible deping of radic, active thought been given to instead of releasing it as a gas into the air and
weste water should have no effect on the marketablitty of seafood products creating a fear factor among all the people, whether that gas could
if the public is properly educated. I have attended meetings of this kind have been liqueffed and rmoved off site and then released. That is
in Annapolls. Maryland. York tancaster and Middletown. Pennsylvagfa. technically feasible. If you do release this water into the river and
Many of the people at these meetings read the P[IS, and some, like Nancy that is in a fresh water enviroretent, and then it goes into the bay, which i
Kelly of the Chesapeake Bay Foundation have very well reasoned out the is a saline envirorsnent, do you anticipate very large concentration effects
accuracy of the doceentq I have yet to meet an opponent of nuclear power there, precf pitation effects. concentration in the sediment of the cestwo
who has been convinced by that PEIS and the NRC brf eff ngs that dumping of and strontium? As far as concentration in fish and organisms. I have seen j

the weste water is safe. If the NRC cannot convince nuclear opponents conflicting reports as to whether fish and organisms concentrate fsetopes
with whom it can connunicate in pubite meetings of the safety of possible like cesfus and strontium and as to what degree they do. Could you give
water dwnping, how can it convince nuclear omnts outside the affected me a number: fish is how much -- how much cesium it wou1J concentrate
area, with whom it has never consnunicated, that dim.ptng is safe. I cannot over what it is in the water? Would it be a If ke a factor of 10 or --
predict how many people will quit eating Maryknd seafood if the radfoactive
teste water is deped. If there is only a drop of 2 percent. I would think JOHN MON 0HAN (Tr 100): My question is: what gives you the right to take
a very conservative estimate, that will be 13 at111on a year. Further, ft risks with our lives? You know. I take risks every day. You know. I
may take years to win back these consumers' confidence. 50 the figures cross the street. That is a risk. But I get angry f f someone were to '

should at least be doubled or tripled. In fact. I believe the economic stand in back of me and calculate that that risk was 50 small that he i

damage would be much greater. I hope you include these figures when you could push me into the street. How do you get the right to take risk with
calculate the economic cost-benefit relationship of varfous alternatives, the seven Ilves -- rather the three lives of the workers who might get
Finally let me ask you one w estion. Will there be an opportunf ty for cancer due to the cleanup? How can you take risk Ilke that?

ithe pubite t) comment on the economic figures in the final EIST -
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CWYMETH HJWARD_ (Tr 102): First of all. I know that Three Mile ' Island envirorrental impact statement reveals that federal age.ctes are following
is a big proRem, particularly for those people who live around it in a course of action that will make Three Mlle Island a long-teen storage
Pennsylvania. I have had the feeling over the last couple of months that dump for radioactive waste. Mothing could be more dangerous to the
the people in Pennsylvania have had difficulty realizing that people in Chesapeabe Bay and the people of Maryland. ho Responsible agency would
Maryland are also concerned about this problem, and sort of discovered locate a dump for radioactive paste on an island in a flood plain above
Maryland down the river with some trepidation and started askin9 the water supply for a major metropolitan area and poised at the head of
questions. I have to make a couple of points. We live already in Harford Chesapeake Bay; yet, because of refusal to consider any other realtstic
County in the vicinity of Peach 8 ottom, which was rated in the New York alternative, that will be the result of actions described in a draft
Times as one of the worst plants on the East Coast and it has accidents on envirorsnental impact statement." That is from Governor Hughes. So , now
a regular basis and there is no way you can deny that since it has been we have this envirorstental impact statement, and evidently people here
in the Aegis. Secondly, we live in the vicinity of Three Mile Island, and tonight the ad hoc corsetttee. feel that all is not well with the environ-
the difficulties and dangers of cleaning that up are already being suggested mental impact statement. There are serious problems with it. I hope that in
as being more than the public knows already and util probably come out more than April or March when the final statement comes owt. that I will be able to
t ha t . We have one resctor already on the our flats, and that is Peach Bottom, thank the NRC for liste~ , to the problems, to concerns that the people
which is enough of a curse. I suppose for most of us to live with. In of Maryland have so clearly delineated to you tonight and over the past year
addition our bay is exposed to Calvert Cliffs Nuclear Power Plant, a plant during the many hearings and meetings that have been scheduled. You have
that already has stored on its premises waste well beyond the legal level -- heard it all before. Everything that was said tontgMt so eloquently, you
limit. how. I reallre that Three Mils Island creates a tremendous diff f- have heard before; and I would feel me confident if we were not saying
culty in cleaning it up, and it seems to me that if, as you said, we are in the same thing a year later, over a yw now. We are saying the same

- a safe shutdown situation, the only thing I could do is urge you to take your thing. We are hearing the same answers. It makes me wonder what is going
time and consider the human element as well as the economic and other ele * to happen when the final impact statement ccanes out. I have a few questions
ments that you are considering. I would also like to observe a couple of maybe ! can get an answer on. The first one. Dr. Snyder. I guess you euld
things, specifically about the Susquehanna Flats. You have stoken in your not recall because you were not involved in the March 20 hearing in Baltimore,
statistics of the probabilities and the generalfrations, and I have a couple but at that time we heard an agreement from NRC representatives to meet with
of things to say about the flats because of my expertence living on the us and look into funding for independent scientists to analyze this environ-
flats. First of all, in a siswer like this you have water levels that are mental impact statement when it came out, and prior to that to have input
tremendously low, which means you are going to have high concentrations of water into it. I would like to *%t if you would consider reopening these negotia-
and evaporation, which means you will have problems which they are already hav* tions at this time. The Ian thf ig. Would you develop a process other than
ing with pesticides. That is, you have pocsets of perhaps radiation that you the current method that allows the public to respond to decisions such as
had not counted on in your general statistics. The second thing is ! as the decisf an to dsp water into the Susquehanna if you should make that -- in

' not sure how all this is being handled when it gets to the dam and is con- the manner suggested by Roberta Scopes of the League of Women Voters just a
centrated if we already have had a million gallons of water at the dam that few minutes ago? Do you recall what she said? She was saying she wanted
had low levels of radioactivity. How is that going to be effected when the en ongoing input as decisions were made. The thing that bothered me t-
other half-million gallons come down the river as well? And I would like you your answer to Mr. Cawood's question as to what would happen when the final
to consider the effect of this and the other background radiation. fpecif fCal* statement comes out, you said that you would review the EIS after it was
ly on the Susquehanna. They are going to have to think of ways of disposing comp!eted and see if in your opinion you had dealt properly with the mest
of this waste that are not going to involve our economy and our health in some of the decision, and if you think you had dealt properly with it, you would
kind of jeopardizing way more than we are already being jeopardized by just go ahead, something like that.
breathing in and out.

EMILY JONES (Tr 114): I would like to ask some questions about en aspect
J0mt RABLER (Tr 105): If I believed that everything was under control as that has not been touched on tonight. We are df scussing the Three Mile
you say it is I would feel a lot better about this; but I really do not. Island situation as though it were static, and in fact it is my uncerstand-
My confidence is still shaky after all this time and all these hearings. ing that according vn the NRC report, leakage from the reactor's primary
I want to read into the record q auote from Covernor Hughes. who is not cooling systeni adds SD liters per day to the spill and the cont 1 wing
confident either, in a letter that he sent to President Carter on October 3. rising water level now poses a hazard. Some instruments, electric cables
Just one paragraph from this long, strong letter. He says this. 'The draf t have already been shorted out by the water, and a couple of motors that

are necessary to keep the core from deteriorating any further are now at some
ha za rd . My question is this. You proposed to continue this consideretton
of the phase of what will we do until the end of March; 1s that true?
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SUSAM EWING (Tr '16): I have a comment and a estion t % af all rolled 241 West 9,*h Street
up into one. In any of the clean;p processes thc' you are sonsidering as New York, New York 10025
far as the water goes, be it evaporation or bituminflattun or whatever,
are the pefmary isotopes of the most concern tritium, s%entium and November 19, 1980
cesium if they should be introduced into the enviroment, either accidently
or in a controlled manner? Am I correct in assuming that: How are these
isotopes assimilated in the body? And also, can you %^ 3 what is a
cumulative whole body dose as opposed to ingestion w t. ation? What is Dr. Bernard J. Snyder
the difference between a cumulative whole body dose Ord e * se that you Program Director

might ingest, which leads back to the beginning of the e % tion: how is Three Mile Island Program Office
strontium, for example, assimilated in the human body? .n the envircreental Office of Nuclear Reactor Regulation
impact statement, I do not recall it being nntioned that strontium, for U.S. Nuclear Regulatory Commission
amample, will concentrate in your bones. I do not recall the fact that Washington, D.C. 20555
cesium will concentrate in muscle tissue, In fish maybe it was. At any
rate, is it the same, then, as far as whole body dose goes with water? Wha t Dear Dr. Snyder:
would be the difference, swinning in the water or t*rinking the water? Would
I get the same whole body dose if I took a swin in ar. area of water that was Enclosed please find our comments on the draft programmatic
contaminated with detectable levels of, say, cestwn? Would that dose to me Environmental Impact Statement related to decontamination and

be the same as if I drank two liters of that water? disposal of radioactive wastes resulting from March 28, 1979,
accident Three Mile Island Nuclear Station, Unit 2 submitted to
your office in accordance with the published invitation for such
comments.

Yours truly,

Y h
A resolution by HARFORD C0"NTY appears as coassent number 42 in this appendiz. #" ' * 8' IU' * *

6 S* ,

Caments by SENATOR PAUL SARBANES appear me comunent number 39 in this appendix. 44 w%

Richard G. Piccioni, Ph.D.

DMP:1f

Enclosure

.
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The proposed clean-up at the Three Mile Island Unit 2

Critical Comment with Supporting Materials nuclear plant (TMI) is potentially lethal to a large percentage
on Draft Programmatic Impact Statement
Related tc Decontamination and Disposal of of the population of the United States. The United States Nuclear
Radioactive hastes Resulting from March 28,
1979 Accident, Three Mile I41snd Nuclear Regulatory Commission, together with the utility (Net Edison) and
Station, Unit 2 (NUREG 0683)

the United States Environmental Protection Agency carefully under-

estimate the real damage to public health in a major agricultural
area of the United States, and consistently underestimate the

Richard Piccioni 'Ph.D.
. .

Daniel Pisello, Ph.D. probability of catastrophic accidents resulting from existing core

and structural damage in the reretor.

The Programmatic Environmental Impact Statement NUREG-0683

iPEIS) gives no indication at all of the harm that t'ill be done to

the health of the public as a result of the proposed clean-up of
TMI. The FEIS specifically underestimates the quantity of toxic

radionuclides that will be released to the environment in the

various phases of the ?roposed clean-up. A f alse impression is

created (by the NRCJ that public health is protected by dilutir.g

and regulating the releases so as not to exceed certain maximum

permissible concentrations set by federal law and thereby limiting

the maximum dose per year to any single individual. In fact, the

total number of induced cancer fatalities is determined by

This study conducted under the auspices of
Accord Research and Educational Associates, Inc. radioactivity released, not on the rate at which it is released.

The dose response factor, i.e. the induced cancer fatalities

per person-rem, used in the PEIS is too small by a factor of about

200 or more. The possible accidents considered in the PEIS do not

incorporate the real possibility of structural damage sad the core
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condition which, taken into account, make the possible accidents antimony-125, nickel-63, americium-241, and iron 55.
both more numerous and more lethal than discussed by NUREG-0683. The first step in making these toxic materials available to
No attention was given to the special dangers associated with the the environment is to destroy the integrity of the Zircaloy fuel
large quantities of zirconium hydride formed in the core, when cladding of the fuel rods. This was done in the metal-water
the hydrogen bubble was present in the reactor vessel. Finally, reaction that occured in the reactor vessel resulting in the
the monitoring program described in the PEIS is totally inadequate prodaction of large amounts of hydrogen gas. According to NRC

for detecting the release of significant quantities of radioactive estimates 40% of the cladding was destroyed in this reaction.
toxins during clean-up. The combination of the produced hydrogen with unoxidized

Table I gives the total inventory of the TM1-Unit 2 reactor zirconium formed zirconium hydride destroying an additional 201

as of July 31, 1980, as calculated from the computer program of the cladding. For 7 fuller discussion of this point see "The
ORICEN for radionuclides with significant activity. For reference Zirconium Connection"4 which is submitted as part of this comment.

purposes we include the adult whole body dose conversion factor Because of the destruction of the cladding much of the
and the entirefor ingestion and inhalation in rems per curie taken from the gaseous fission products have escaped from the core

2USNRC Regulatory Guide 1.109 and from Handbook of Laboratory inventory of radionuclides in the spent fuel can be leached out by
3Safety tables , and the potential population dose in person rems the primary coolant water, wha:h has been leaking fromthe primary

to the whole body for each radionuclide present. In this may we coolant system since the beginning of the accident. There are

can see at a glance which radionuclides have the greatest potential approximstely 300,000 gallons of water in the Auxilliary and Fuel
for harm. It should be noted that the dose conversion factors Handling Building (AFHB), 700,000 gallons in the reactor building

are higher _for children and infants, resulting in larger potential sump, and 96,000 gallons in the primary coolant system. Table 11
in thedoses to these age groups. For example, the whole body dose con * gives the amounts of the principal radionuclides present

6
version f actor for ingestion of strontium-90 is 1.86 x 10 water as dissolved and suspended material and as sludge. This adds

re.as per curie for adults and 4.71 x 10 for infants.i.e. 2.5 times up to a total of 619,000 curies representing a potential dose of6

greater. According to these figures the worst potential threats 84 billion person rems. To this must be added the radioactivity
12 will be scrubbed from walls and surfaces in the decontaminationare strontium-90,1.5 x 10 person-rems to the whole body from that

12ingestion, and plutonium-239 and 240,1.2b x 10 person-rems of the AFHB and the reactor building, as well as the material

to the whole body from inhalation. Other isotopes having large that will be leached out of the core during the hcontamination
potential population doses are .he cesiums, cobalt-60, ruthenium-106,
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and flush of the primary coolant system. This may result in if only 11 of this amount were eventually ingested, this would

an additional 300,000 curies of cesium-137 becoming dissolved as well result in a total population dose of 2000 person-reas to the people
as unpredicted amounts of other substances. There is, for example of these municipalities or to people who consumed food productss

still in *ne core about 770,000 curies of strontium-90. If one produced with water from these supplies. It is important to point

tenth of this leached out during the flush of the core, that would
out how sensitive this calculation is to the assumed amount of

add another 77,000 curies of strontium-90 representing an additional strontium-90 that will be leached out of the core during primary
II

potential populat ion dose of 1.4x10 person-rems. Thus the coolant flush or any other phase of the clean-up for that matter.

total dissolved activity could easily reach nearly one million A leaching rate of 20% instead of 101 for strontium-90 would raise
IIcuries representing a total potential dose of 2.5x10 or 250 the population dose to 3120 person-rems. Also, we have not

billion person rems. included the effect of other radionuclides teside strontium and

All contaminated water is to be treated with one or another cesium.
of the proposed decontamination systems that involve filters. In calculating airborne releases occuring during water

and either inorganic (zeolite) or organic (resin) ion exchange treatment, NUREG-0683 uses the figure .01% of the total activity

media. According to NUREG-0683 these systems will have an overall processed to find the amount that becomes airborne. This figure
-5

decontamination factor of about 10 Thus the final product is '' based on experience with a more complex chemical operation

will be water containing approximately one curie of strontium-90 associated with fuel processing " (6.3.4.1, p. 6-17) It is
6and 9 curies of cesium 134 and 137 (10 curies in 10 gallons = important to note that this value as quite arbitrary and is

.003 microcuries per milliliter) representing a total potential applied indiscriminate 1y to a wide variety of operations involved

dose of 2.5 million person-rems. If this was discharged into in the clean-up. However, on the basis of this value we can

the Susquehanna River when the flow rate was 5000 cubic feet per expect a total of 100 curies to become airborne during the clean-up

second or 3.2 billion gallons per day, and water was taken of the water. If the HEPA filters function perfectly for the

for 1.ancaster at 8 million gallons per day, for the borough of Col- entire time, then huREG-0683 recommends the penetration factor

-0umbia at 2 million gallons per day, and for the city of Baltimore gxio for the filters. Applying this factor one predicts

250 million gallons per day, then 260 million gallons per day or 9 microcuries will be released to the air, However, if one

8% of the river would be taken into municipal water supplies * applies the approach of NRC Regulatory Guide 1.140 as discussed

and at of the released strontium and cesium would also be taken in, in NUREG-0683, Section 5.1.4, then one predicts I curie of
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strontium'and cesium will be released to the air during the water associated with the presence'inside the reactor vessel of substan-

clean-up'without'ay accidents. This represents a total. dose tial quantities, perhaps 4 tons, of zirconium hydride, and unreacted j

5
~

,- of _2.75 x 10 | person-reas. If we consider that 40% of the land zirconium. This material is present in the reactor vessel partly

area in. Dauphin,1Lancaster and York counties is cropland and in the form of fine needles. It is capable of reacting with
10

essume '100% deposition and an annual uptake of Il of the undecayed - water explosi.ely releasing hydrogen with a pressure of 10 atmos- ,

I
4'

isotopes we calculate that a total population dose of 1.6 x 10 pheres.. Zirconium and zirconium hydride also burn very hot in air

I J
^ person-rems |willeventuallybedeliveredtothepeopleeating and in the finely divided state.they say. ignite sponlaneously. {

,

food from this area. "These problems were discussed in a USNRC memorandum dated ,

'

According to NUREG.0683, 6.5.4.1,. solidification'or June 6, 1979, from Kris I. Parcrewski of the Reactor Safety Branch,

' immobilization of the filters and resin beds resulting from Division of Operating Reactors (DOR), through Carl H. Berlinger, ,

~

s

water treatment will also yield airborne radioactivity amounting Section Leader, Reactor Safety Branch, DOR, for Paul S. Check, ,

'to .01% of the total activity processed. Thus the predictions Chief, Reactor Safety Branch, DOR,with copies to C. Berlinger,

of the prece' ding' paragraph are simply doubled. Thus from F. Coffman, S. Weiss'and R. Vollmer. The memorandum duly
~

processing the waterborne activity. the chief consequence will ,,iotes the problems:
.

e
.

.

- ts a release of peasib!y 2 curies of activity, strontium-90 and .In contact with water at lower pressures

cesium-137and 134 as airborne particulate which will' settle on hydrogen gas can be released.... Zirconium
hydride in powdery form is pyrophoric and

*when exposed to air may ignite and producethe farmland in the. area causing a maximum population dose of violent reaction. The information from other
sources shows that the auto-ignition tempers- ,

32 thousand person-rems. This will be in addition to the dose ture of tirconium hydride is 270' in air.
t

fit is, however, very much dependent on the. to citizens downstream from release of the processed. water, physical form of the hydride.
calculated to be 2000' person-rems, not including the incorporation ,

of' the radionuclides into the human food chain via fish. The memorandum concludes with the recommendation to M e the |'

!
1- .

. .

.Much' larger releases w'ith correspondingly more tragic con- warning seriously and take the following precautions:
.

sequences can result from' accidents involving, for example, fires (1) To monitor the presence of hydrogen in ;

the primary coolant in order to establish t

which destroy air filters, and fires which may involve spent if the decomposition of zirconium hydride
resin beds or spent fuel. In this latter respect we'must add takes place.

,

our warning to the warning comment of Professor Earl Gulbransen ,

of the University of Pittsburgh concerning the particular dangers
i.

'
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(2) When opening the reactor' vessel for cleaning
I

'* *

assure that the debris at the bottom of the vessel are
-

*

causing'900 additional cancer deaths.not exposed _to the oxidizing environment (e.g., dry air).
.Although NRC staff is aware enough of this pr'blem to discuss its If we assume a better filter efficiency of 3 x 10 we pre-o

dangers in internal NRC menos. no mention is made of it anywhere
~ * "'" "

iri the PE15. Especially'in 8.2.3.3, where. reference is made to '

"* ** "' "" " *

i

; using underwater cutting tools on fuel assemblies and collection of contaminated water to the Susquehanna as calculated above

' of debris from 'inside the vessel, some account should be given of -
doses and 56 excess cancers,how one.will implement the above precautions. A copy of the

' memorandum is attached and submitted as part of this comment. The maximum dose to workers in the clean-up is given as
,

30,000 person-rems in NUREG 0683. This is equivalent to 3000.Next we take up.the question of.the dose-response para-

; meters used in the PEIS. These are the factors used to convert doubling doses or 840 additional cancer deaths among the workers.

population dose to predicted health effects, i.e., cancer fatal- Using the 10 ren doubling dose, the observed cancer rate of

ities', or, individual. dose to cancer risk. The numbers used in * " " ** *

PEIS are,taken from the National Academy of Sciences," Advisory ' and the 40% cropland figure for this area, for each millicurie
;

. Committee on the Biological Effects of lonizing Radiation (BEIR) of airborne strontium-90 released we predict 8.4 fatal cancers.

and for each millicurie of airborne cesium-137 released we '|1
report, Nnvember.1972,6.and consistently underestimate'.the effects

I #*".of ionizing radiation by a factor of 200' or more. Bross has
Children, infants and the unborn are much more vulnerable.recently ana.r.yzed the question of dose response in light of

to radiation. The doubling dose for the unborn for example isthe most recent epidemiological studies and arrives at a
f

. figure.of.5 rads for the doubling dose for leukemia'and some- one rem or less as determined by Stewart.8 Thus, the predicted
*

what' higher value. for solid cancers. We will use a figure " " '"
+

"* * " *
, of 10 rems for the. doubling dose. .This means that in a popu-

Intion like the one around TM1 where 625,000 cancer fatalities * *

" * " * E*"*#* " I ""I * "" "are expected in the pcpulation of 2.2 million people (see
^

# # "' * " *" * *" '" * """E * I'""* * "E **. Sec. 6.1.5.2 page 6 5), A.e., 28% cancer rate, a population *
-

This past summer during the two week TMI venting period, non- t

dose of 1000 rad (re.a) delivers.100 doubling doses and results !itoring was done by Accord Research and Educational. Associates '

in 100 x .28 = 28 cancer fatalities. Using the figure.for the ,

(AREA), a private scientific environmental and public health
airborne releases associated with water treatment calculated i

research organization. Air particulate samples i
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- were collected and the krypton-85 activity in the plume from TM1 11 . is typically 1.0 x 10"3 cubic meters per second. We will choose
was' measured.~This short venting period allowed us to formulate a a disperson factor, I/Q = 10-6 seconds per cubic meter, rather
precedest. As a result.of'these measurements we calculated 7 ffavorable for detection. We obtain;

Jci111 curies of; strontium-90 released, and estimated 20 millicuries .

A*109 f !

-of cesium 137 released.' The tots! number'of cancer fatalities
If the minimum amou t of cesita-137 det&ctable using a

resulting from these releases is. predicted to be 50-300 (due to

'stron tumI90). These res'ults'are discussed in detail.in the paper Ge(1.1) system is.25 picocuries (NUREG-0683, Appendix M) the [~

~ minimum ectaW rdene d ceshmM M W $M b ;attached that we submit as part of this comment..because the.NRC'sc

es'imat's of releases 'in'this '? minor" venting were cal'culated to 25 millicuries. Typically, the threshold for detection of
t e;

- cesium-137 in a gross beta measurement is 2 picoeuries, forbe as inaccurate and of "no significance" as are the estimates in
detection of strontium-90,1 picocurie. Radiochemical analyses

NUREG-0683.

Table'III summarizes the proposed. monitoring activities of for. strontium-90 provide greater sensitivity, down to approxi-

state and federal' agencies, as well as Het Edison.-regarding the mately 0.5 picocudo. nue Haus, ne conupn&g m@ [
'

i

zum detectable releases,and the numbers of fatal cancers
reasurement of radioactive air particulates and milk' contamination

expected on the basis of calculations described above, are shown
during the clean-up of.TMI. Of the six. agencies involved in envi.

" " '
! ronmental monitoring, only two even' attempt to' detect strontium-90 '

*** * #* * "E I
'

ta pure' beta emitter, Only the licensee, Met Edison,' attempts to

measure strontium-90 more frequently than four times a year. 'As radioactimy cod W Mened ya naah WeM @d

" * * * * * * ' " * * ' " " " *Ipoin ed out.above, this' isotope represents the single greatest source
of harm to' human beings of any nuclide in the reactor. period. Minimum detectable release rates for each monitoring

agency are presented in Table V, along with the mean responseA' simple calculation based on the reported or likely detection
time, equal to one half the sampling period. The mean response

limits for the procedures listed in Table III shows how these methods

time is the average time which could elapse before a release of
.are very poor indicators of isotope release into the environment.p.

The amount,' A, of radioactivity released from the reactor is' related ""I **E" *" * * " ' ''**
;

It is evident that improved sensitivity to low rates of
.to f, the amount collected on the filter, as follows:

relea5e 15 purchased at the cost of delaying the response to a
A= @ rf

. .

large release. In fact, practical sensitivities for longs. ,

We will assume that t,, the duration of the release, and

t,, the duration of sampling, are equal. The air flow rate, r,

-
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independent entity responsive only to 'he welfare af the public

sampling periods would be less than those given in Table V rather than the prosperity of Met Edison.

because of higher background counts due to fallout collection In summary, the total quantity of lethat and toxic radio-

(typically amounting to 2 picocuries of gross beta or .03 pico- nuclides that must be released to the air and water in the pro-
curies strontium-90 per day of sampling at 2 cubic feet per minute) . posed clean-up of the damaged TM1 Unit-2, either over time or

the inadequacy of long sampling periods in any single phase of the clean-up, is much greater thanThis factor further points out

in protecting the public. estimated by NUREG-0683 (PE1S). The NRC insists repeatedly that

The value of X/Q chosen here (10-6 seconds per cubic meter) public health is protected by diluting and/or regulating releases

is also optimistic from the standpoint of detection; even with to not exceed cert.in maximum permissible concentrat. tons set by

18 fixed sampling stations, the chances of an EPA saepler being them and enacted into federal law. These laws apparently limit

in the plume centerline (i.e., directly downwind) and at the the maximum dose per year to any single individual. However,

distance of maximum ground level activity, are very small. an individual is only aided by such manipulation of releases

This probability is negligible in the case of Met Ed's 8 and over time, if he is lucky enough to die of other causes before

the State's 3 sampling stations. Even under weather conditions the next such planned release. In fact, the total number of

favorable for detection, it would not be unusual for X/Q to additional cancer fatalities, illnesses, and genetic mutations

fall below 10 seconds per cubic meter, increaf ing the minimum depend only o; the total amount of radicactivity released which

detectable releases by 10-fold. determines the total population dose. The rate at which these

Some obvious measures could be taken to improve offsite releases are made is not a factor in the total number of addi-

monitoring of air particulates: shortening saepling periods; tional cancers. Also, the induced cancer fatalities per

increasing sample size (i.e., flow rate); maintaining mobile person-rem used in the PE15 is too small by at least a facter

units on the plume centerline at the distance of maximum ground of 200.

level activitf, etc. However, it is evident from the extreme It has been determined by the NRC that 40% of the cladding

toxicity of the materials released during this cleanup opera- of the fuel rods has been destroyed, potentially making avail-

onsite measurements of air- and waterborne radioacti- able all of the radionuclides in the spent fuel to leaching outtion that

vity, including determinations of gross-beta and strontium-90 gnto the primary coolant mater. The primary coolant system

must be made on a daily basis. The results in absolute (curie) 1as been leaking this primary coolant water since the beginning

amounts for each nuclide should be rade public without delay.

It is also essential that these measurements be performed by an
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of the accident, and to date, the water continues to leak. The acknowledges these possibilities in the existence of interoffice
total amount of principal radionuclides now present in the memo dated June 6, 1979, Reactor Safety Branch, Division of

wate.', either dissolved, suspended or as sludge, can be calcu2- Operating Reactors. It is thus clear that they are informed of
sted to be 619,000 curies, or 84 billion person-rems. More will these real scientific hazards of the proposed clean-up,

be made available during clean-up procedures, calculated to be Releases from accidents due to zirconium fires and other
a possible 300,000 more curies. The treatment of contaminated hazardous and flammable materials (resins, spent fuel, etc.)
water will reduce the contamination to an " acceptable" but are calculated to be of enormous proportions. For example,

alarming quantity of radionuclides to be finally released int Icu!ations show that a fire involving Il of the spent resin

the Susquehanna and taken up as drinking water. The final pro- beds could lead to millions of deaths from inhalation and ingestion

duct figured here using the NUREG-0683 decontamination factor of dispe d strontium-90 and other radior.uclides. Direct gamma

of about 10-5, will be water containing approximately one curie radiation from cesium-137 released from such a fire would be
of strontium-90 and 9 curies of cesium 137 and 134 (10 curies ruughly equivalent to the radiation from the fallout of a one

6in 10 gallons = .003 microcuries per milliliter) representing megaton nuclear bomb. Zirconium fires involving spent fuel would

a total potential population dose of 2.5 million person-rems. release long-lived alpha-emitting plutonium, and americium, as
Air releases are also greater than proposed in this PEIS. The well as strontium, cesium and all the other radionuclides. This

available air and water contaminatior. will all enter the food would cause immediate death to tens of thousands of people and

cha5n as a factor for the next 5 to 10 generations of people would contaminate the land for hundreds of thousands of years,

eating the crops from the surrounding Pennsylvania farmlands. ggg g ,

Enormous possible dangers are associated with the existence hazard, ignition of the zirconium hydride c1sJding, the NRC
of large quantities of zirconium hydride, originally formed in i dwh h asm% M hW
the core when the hydrogen bubble was precent in the reactor v31ue assumed for the fraction of radioactivity expected to

vessel. This existing core damage has created an unstable and g,

dangerous condition and must not be considered a predictable the operations proposed. Second, the efficiency of air filtration
factor in the clean-up operation. The interaction of clean-up assumed exceeds the NRC's own maximum dependable value. Third,

technologies with the core's unstable condition might be of the radiation dose /effect relation employed by the NRC to esti-

catastrophic proportions. The PEIS makes no reference to the mate tne effects of exposing large numbers of people to relatively
possibilities of this lethal situation, although the NRC low rates of irradiation are based on effects observed at high

A-169



-16-

REFERENCE'S

1. The Programatic Environmental Impact Statement NUREG - 0683,irradiation rates. These values underestimate effects by two (PEIS), Environmental Impact Statement related to Decontamination
and Disposal of Radioactive Wastes Resulting f. L rch 28, 1979,orders of magnitude. Most significant, however, is the totally Accident. Three Mile Island Nuclear Station Unt. L July, 1980.

false assumption that distributing release of a given curie 2. U.S. NRC Regulatory Guide 1.109, " Calculation of Annual Doses to
amount of radioactivity over an extended period of time in any Man From Routine Releases of Reactor Effluents for the Purpose of

Ivaluating Compliance with 10 CTR Part 50, Appendix 1,"

way lessens its ultimate biological effect. In fact, because * *

3.of the irradiation-rate phenomenon just mentioned, the radio- N.V. Steere, ed., Handbook of Laboratory Safety, Second Edition,
Chemical Rubber Co., 1971.

activity is likely to deliver a greater effect when exposure is 4. Daniel Pisello, "The Zirconium Connection", 1979.
prolonged. 5. USNRC Memorandum, June 0, 1979, Kris 1. Parczewski, .*.. actor

We demand that no clean up be made unless there is a sub- '

6. National Academy of Sciences, Advisory Committee on thestantial reduction in the probability of radioactive releases. Biological Effects of lonizing Radiation, "The Effects on
Populations of Exposure to Low Levels of Ionizingand a major improvement in the intensity and scope of environ- Radiation," November 1972.

mental monitoring; that the region around TMI be officially 7 Bross, I.D.J., Ball, M., Falen, S. "A dosage response
curve for the one rad range: adult risks from diagnosticdeclared unsafe for human habitation; arkt that agricultural radiation." American Journal of Pub!!c Health g, 130-136, 1979.

products from the area be declared unfit for human or live- 8. Bithell, J.F., Stewart, A.M. " Prenatal irradiation and
stock consumption. childhood malignancy: a review of British data from the

Oxford survey." British Journal of Cancer 31, 271-287, 1975.

A-170

_______-__ - - _



- -

E. Z, $S SO 5 %
* o, o, o, e,

m om .-

S 2 OE S O $ %
*^ " * '". O|. . .,

= m n o a o

I ~

$ 4 o o= o o o o

O 3 33 8 % 3*

h 5 A AA 5 A i
* e

3 de- o o o o o m

0 8 3 8 8 8 3.

h 5 5 $ *' f 5 b
$
$ m o o e =

* I I * '
4 i
a a d=

a

h ..

"$ o a

# 4"

* a t,, s *
, , ,

: 4 : : 4 5m -
* ".3 a E % 5 2 a

e : 23 4 &: 2 E : 0
2 5 aM eaEa E E"

,

"

D
1

as:

TABLE !. Radionuclide inventory of TMI-2 on July 31, 1980

ingestion inhalation
dose potential dose potential

nuclide half-life inventory conesrsion population conversion population(years) (curies) factor dose factor dose
(rems / curie) (person-rems) (rems / curie) (person-remsf

2 $ 5H-3 12.3 3,800 1.26 x 10 4.8 x 10 1.26 x10 4.8 x 10
Fe-55 2.7 29,000 4.43 x IM 1.1xIE 4.93 x 10 2

~1. 4 3 x 10
Co-60 5.3 300,000 4.72 x'id 1. 4 x 10 1. 8 5 x 10 5.6 x 10

9 3 8

Ni-63 100. 10,000 4.36 x iY 4. 4 x 10 1.81 x 10 1.81 x 10 7

D 12 5 IISr-90 28.1 790,000 1.86 x 10 1. 5 x 10 7.62 x 10 6.0 x 10
8 3 7S r- 8 9 .14 90,000 8.84 x 10 7. 9 x 10 1. 0 9 x 10 9.8 x 10

2 8 3 8Ru-106 1. 1,300,000 3.48 x 10 4 . 5 x 10 1.09 x 10 1.4 x 10
2 3 8Sb-125 2.7 42,000 4. 0 5 x 10 1.6 x 10" 3.65 x 10 1.5 x 10
5 10 10Cs-134 2.1 220,000 1.21 x 10 2.6 x10 9.10 x 10" 2.0 x 10
4 10 8 10Cs-137 30. 880,000 7.14 x 10 6.3 x 10 5. 35 x 10 4.7 x 10

8 2 3 6 6U-235 7 x 10 3.3 4.86 x 10 1.6 x 10 1.21 x 10 4. x 10
I 2 3 6 6U 236 2.3 x 10 4.1 4.96 x 10 2.0 x 10 1. 24 x 10 5 x 10
6 4 8 8Np-237 2.1 x 10 1 5.57 x 10 5.57 x 10 1.39 x 10 1.4 x 10

U-23; 4. 5 x 10' 18 4.5 x 10 8.1 x 10 1.1 x 10 2 x 10
3 6 7

# 8 8 12Pu-239 24,390 7,900 6.4 x 10 5. x 10 1.6 x 10 1.3 x 10
Pu-240 6,537 2,200 6.39 x 10' 1. 4 x 10 1. 59 x 10 .3 x 10

8 8 12

An-241 433 220 5. 4 6 x 10" 1.2 x 10 1.36 x 10 .03 x 10
7 8 12

^

,



< .. 1 s m. -. . _ - . - < ._ - . . ~ . -. ..-.. _ . _ . . . . . ~ - . . . . - . . - . . . . - _ . . , . . _ _ . . . . . _ . - . . . - - m . . --- . ....

b

t

'
4,.

4

,

' TABIE IV. ' Minima detectable releases of strontita-90 and cesina-137 from r

detti 111. .Sismisry of air particulate and milk monitoring activities : TMI uMer proposed mcoitoring program *

near 1MI*
isotope WM - minima minim a cancers

air particulate ' milk .
detectable detectable . chae to

. sagling periods (days) . ~ sanp. period', ' amount (pCi) release (mC1)* ingestion:

no." method: method

W . stations Ge(L1) . gross-beta Sr-89490** -Ge(L1) 3r-39690* * Cs-137 ' Ge(Li) '25 * 25 ' 8.8
u

''I gr u ta 0.7
Met Edison' 8. 7"*- 7 90 7. . . 90

~' " '

:USEPA' 18 2-3 -- - - -

0.5 4.2
Ccess of PA .. 3' _7 - 90 30' -

.;

* based on sagling rate 9f 1.0 x 10-3 m3see-I (2 CFM) and atmospheric *

' US000 '7 -- - ~

--

*1

. .. - -
. ,

dispersion (X/Q) of 10*0secm-3
,. "Icng-term environmental

.

.-g. g. " reference: MREG-0683 Appendix M (USEPA
~- - ..

. . - . radiation surveillance plan for Three Mile Island" March 17,1980).
State of M) '*"see text page 9.

. * reference NUREG-0683 Appendix M (USEPA "Long-term environmental' '

- radiation surveillance plan for Three Mile Island" March 17,1980).
**Sr-89690 measurement by radiological analysis.:

.

"* performed only when gross-beta result is positive.

i

,

4-

' 6

1

6

# -

A-172 &

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



TABLE V. Mininan detectable release rates and mean response times urder
proposed monitoring program Measurement of Strontium-90

Released in Venting of the TM1
Unit 2 Containment Atmosphere;

min. detectable sean June 28 - July 11, 1980
agency isotope methol release rate response time'

(mci / day) (days)

k t Edison Cs-137 Ge(Li) 3.6 3-4

gross beta 0.3 3-4
Joan Harvey, Ph.D.

Sr-90 gross beta 0.2 7** Richard C. Piccione, Ph.D.
Daniel M. Pisello, Ph.D.

radiochem. 0.011 45

USEPA Cs-137 Ge(Li) 8-12 1-2

Coca of PA Cs-137 Ce(Li) 3.6 3-4

Sr-90 radiochem. 0.011 45

*mean response time is equal to one half the samling period stated
in NURr.G-0683 Appendix M (USEPA "Im g-term environmental
radiation surveillance plan for Three Mile Island" March 17,1980).

** allows for approximately 10-day yttrium ingrowth.

This study was conducted under the auspices of Accord Research
and Educational Associates, Inc.

@ A.R.E.A., 1980

Permission to use this copyrighted material was granted by Daniel M. Pisello,
Joan Marvey, and Richard C. Piccione.
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away as two miles iros the plant and often observed ground level

' "''"*#** * ## " * ""* I 8''***' * "" * ***I"
Between June 28 and July 11, 1980, Metropolitan Edison

sum Permissible concentration (MPC) of 300,000 picocuries per
(Met Ed) vented the containment ouilding of their Three Mile

cubic meter. In addition. AREA sampling of air particulates
Island (TMI) Unit 2 nuclear reactor. Prior to the venting

I yielded a positive result for strontium-90, indicating that the
Met Ed reported that the building atmosphere contained

rn ea n of t ha m h s hot e was at Inn one amion timesapproximately 57,000 curies of krypton-85, a few curies of

8''**** "" '

tritium, and far smaller amounts of other isotopes present as

* "
suspended particulates, e.g. radioactive cesium and strontium.

. Mueller " pancake" probe connected to a Victoreen "Thyac III"
The utility claimed that the amount of suspended particulate

E * #' '" * "
radioactivity was very small and that the exhaust stack filtra-

" * * "*" * " '
tion system was good enough to keep emission of radioactive

changes in the count rate of 10 counts per minute (cpm), using
particulates below detectable limits. The NRC decided to waive

8 one minute c unting Pu W . n e backgrouM count rate in Wthe " required" environmental impact statement for the venting.
* * "" ****##'" I***I * " E"*The NRC further compromised public health by temporarily
" " "' ""

suspending the federal regulations that limit the concentrition

*** "" "# * * *
of airborne isotopes that may result offsite from plant releases.

experiments with a similar detector performed at Pennsylvania
Finally, the releases were made without the NRC requiring

State University. These experiments yielded 310 cpm above back-immediate check on the amount of beta activity that was being
gr und per microcurie of krypton-85 per cubic meter., In addi-

released in the form of suspended particulates, specifically

* "' ' * * * " "***" "* * ""
leaving them blind to strontium 90, one of the most abundant

State group with measurements made by the AREA group at the same
and lethal isotopes in the reactor.

tiu a cat bn con U m d m u n M h cal m ation fact mAccord Research and Education Associates (AREA) set up
. Air particulate samples were collected en one-inch diameter

24 hour monitoring in the field during this entire two week period,

MilliPore membrane filters (pore size 0.45 .,icrons), at a fim
to measure radiation levels and collect air particulate samples in

rate f Ms Pu dnm. Wr agW W meM mb,
the vicinity of TMI. AREA detected the released krypton as far

each filter was counted for gross beta activity using a low back-

ground thin plastic phosphor scintillation detector. Subsequently,
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all filters were combined and analyzed for gamma emissions using
Our ground level measurements of krypton-85 concentrationa Ge(Li) detector. Finally the combined filters were subjected

provided an estimate of the rate and pattern of , releases fromto radiochemical analysis for strontium-90 and strontium-89*
the reactor. Using a simple atmospheric dispersion mode 13 weyielding the positive result discussed below.

calculated a release rate of 100-150 curies per hour for most of
Twenty-four hours daily throughout the TM1 venting, two-man

the daylight hours of June 30 - July 7. This value is consistentteams in the field tried to locate the point of maximum ground
with the utility's 'a for that period, available through thelevel activity. This point is found directly downwind from the
NRC.# However, for late night and early morning hours during this

exhaust stack and somewhat further from the plant than the point
period and for the daylight hours of July 8 we calculated release

at which the spreading cloud or " plume" of ef fluent gas and
rates 3 to 4 times higher. These higher release rates were acknow-

aerosol first reaches the ground. Low-lift helium balloons
ledged only for the daytime releases on July 8. No release-ratewere released frequently both up- and downwind of the stack in

data has been made available by the utility or the NRC for night-order to study the local wind patterns and locate the plume center-
time venting.

line. Air particulate samples were collected in the plume at
The high rate of nighttime venting is evidenced by the peaksthe point of maximum ground level activity, and that activity

of activity observed around midnight on June 30, July 3 and July 5,
was recorded continuously. While one two-man team tended the

The absence of such midnight peaks on other nights is probably
air sampling pump and recorded radiation levels during sample

due to a high degree of atmospheric stability and low wind speed,
collection, a second team continued to survey the surrounding

On those nights these conditions caused the plume to rise very
;ith another radiation detector to verify that the pumparea

high resulting in low ground-level activity. Other periods of
had indeed been set up at the point of maximum ground level

low activity in Figure 1 may be due to the occurrence of similar
activity and to detect, as quickly as possible, any shift i t'

atmospheric conditions, interruptions in the venting, or t'te fact
the location of this maximum,

that the monitoring teams were not in the centerline of the plume.
Figure I shows the measured ground level activity averaged

For example, it was impossible to reach this line when the wind
over one hour intervals for the entire monitoring period. Caps

was blowing down the river.
in the graph indicate periods during which no datm was recorded'

Figure I also shows the time periods during which air particu-
e.g. on July 2 there were no AREA monitors in the field. The

late ramples were taken. The volume of air sampled and the amount
NRC-specified maximum permissible concentration for krypton-85

of krypton-85 in each sample is shown in Table I for each filter.
was exceeded for several hours around midnight June 30, July 3

A total of 6.3 microcuries of kryptun-85 in a sampling volume of
and July 5 and for ten daylight hours on July 8.
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radiation will yield 56 additional cancerIdeaths. Children,. Entficant and m iable amants of backg n und st untium- H '
~

n

from fallout.6 -1his background deposit substantially reducedinfants:and the unborn'are much more vulnerable to the effects
10 #" '" " * #of radiation. . Studies by Stewart on the carcinogenic effect

of x-rays indicate a doubling dose for the unborn 'of approximately to krypton-85 activity ratio, The significant and remarkable

.1 rem. 1Thus, the additional risk of cancer or other radiathon-: "" # * " " ** * #8 * " " "E "*

induced effect is. ten times greater in the young'and unborn. - " " " ^' " " * '

" " " ' * " 8' * * # " ""#Therefore, as,many as 560 or more additional cancer deaths could' '

' " " " " * " ' 'result ~ from this release of strontium-90 if' the contaminated
food was consumed principally by infants and pregnant women. 8 ~ ' " *

t

* " 8 '* "* "" "-AREA's results show that a significant amount of strontium-

90 was released to the environment from TM1 during the June 28 - snam nan W pumed pdcWnsa a

# # * *July 11 venting period. Significant releases of. strontium-89

* * "* *and cesium-137 must.also be inferred. As AREA wished to know

the ratio of strontium 90 to krypton-85 in the TMI releases, wedge called a plume, with the highest readings seen downwind,
.:

* *" * * * ' '8 " * *# I'a ~and to s'easure specifically the amcunt of strontium-90 in those
ng * " 5 n um- M M Par Wreleases, we' drew air samples from the plume centerline and

* *at -a distance of maximum ground. level activity wherever possible.
"In this way..the background strontivo 90 from global fallout was

t

;only a small fraction (less than .05 picocuries) of the reactor ~ " " "

. effluent' strontium-90. Therefore, the background strontium-90 * *

..did not limit the sensitivity of our measurement, and we were "'' * " '

able to measure:the strontium-90 activity to krypton-85 activity
c

ratio'in the reactor effluent to be 1.6 parts in.10 million. *

#The United States Environmental Protection Agency (USEPA),

using their fixed air samplers, relied on chance to blow the narrow

'P ume their way. This design also increased the volume of airl

: ratio to the reactor effluent strontium-90, and also' resulted

i
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TABLE 11

TABLE I
Results from combined filters *

Sample volumes and krypton-85 activity

for each air particulate sample Gamuz-ray emission ,, Total activity
Ge(L1) Spectroscopy (picocuries)

bery111um-7 LT 30
Volume Krypton-85

Filter No. Filtered Filtered Potassium-40 LT 60
(cubic meters) (nanocuries) manganese-54 LT 2

1 2.1 97 cobalt-58 LT 2

2 0.9 16 cobalt-60 LT 3

3 4.3 nd. zirconium-95 LT 3

ruthenium-103 LT 204 2.7 180

5 1.9 130 i dine-131 LT 6

cesium-134 LT 36 3.2 830

7 14 290 cesium-137 LT 3

barium-140 LT 48 1.6 nd

cerium-141 LT 49 4.2 710

cerium-144 LT 2010 12 1,700

radium-226 LT 5011 5.0 50

thorium-228 LT 512 16 2,900

OTAL. 51 6,300
Radioche- :a1 analysis **

strontium-89 LT 2

*no data strontium-90 0.95 + 0.36

* Total filtered volume of 51 cubic meters containing
6.3 microcuries Krypton-85. LT = less than.

** Measurements performed by Teledyne Isotope, Westhood,
New Jersey.
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TABLE III

. Reactor' building-air sample results (Met Ed)

1Nuclide .' Half Lif- e- Concentration
,

'

-(Curies per cubic meter):
i

. Hydrogen '_3 12.26y' 5 21 x 10- 5 -

Carbon - 14 5730y~ 4 21 x 10'7 ''

. Iron'- 55. 2.6y < 6 x 10*II
'

Cobalt -'58- 71'.3d- 41 x 10*II '

Cobalt .'66 '5.26y 41 x 10"II

.Kryton - 85! 10.76y 0.932.07

; Strontium '89 52d 1.12.5 x 10-10
,

-10StrontiumY90 28.ly 2.22.2 x 10

Ruthenium - 103 39.6d 42210
~1he Zirconium Connection

Ruthenium - 106' 367d < 2 'x 10-10 -
Denial M. Fleello. Ph.D.

. Silver - 110m. .253d ' < Z.5 x 10*II 2A I w. g7th St.

Near fork. New York 10025
Iodine - 129' 1.7 x 10 y 622 x 10'II

April 25, 1979

Cesium g134 2.d5y 1. 71.1 x 10-10 . Revised May 14, 1979

,

Cesium .137. 30.23y 9.32.3 x 10 10
8 -12

,
Uranium - 235' 7 I x 10 y < 5 x 10

Uranium - 238 4.51a10 y < 2 x 10*II - @l979 D. Pisello9

Plutonium - 238 86y < 2 'x 10-12
-12J Plutonium - 239,240 24.400y.6 6580y . < 2 x 10

All nuclide concentrations listed with a less than symbol.

indicate that those nulcides are'below the listed instrumentation ,

sensitivity for those nuclides. Punission to use this copyrighted material was granted bw Daniel M. Pisello.
Joan Harvey, and Richard C. F1.cione.

. Note: Sample taken April 1980 through containment. penetration R-626.
Approximate inventories can be calculated by multiplying the con-

8
centration'by the free volume of the containment building,- 5 x 10

cubic meters. ,
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' M Zirconium Connection

by Daniel M. Fine 11o. Ph.D. The same source indicates that 95% of the nuclear power plants in the world
3

outside of Creat Britain are water-cooled reactors. Crest Britain hasThe voet majority of nuclear power reactore in the world are
currently na water-cooled reactors, since the British Covernment has thus

operating with a fatal design flaw. W e flaw to that no material
far resia'ed the world-wide marketing efforts of the American manufacturere

exists which can safely clad the uranium fuel. Yet cladding is 3
of these power reactors. The Three File Island reactor is a pressurised

necessary to contain the radioactive products of fisalon in the fuel
water reactor, one of several types having the fatal design flaw. ne lies

rode, and to maintain the integrity of the fuel. The cladding material
told by the NRC concerning the hasards of these reactors emerge as all

must be a good conductor of heat and it must be relatively transparent
the more hideous as the real dangers become evident.

to thermal neutrons. In addition it must resist corrosion under the
he dangers of airconium are well illustrated by the evente at

entraes conditions obtaining in a reactor core. The material currently
Three Mile Island. Hechaniemi difficulties, the details of which are

used as cladding in all water-cooled reactore la an alloy of the metal
not of crucial importance here, led to a partial loss of coolant. and

airconia. his alloy called Zircaloy has the dangerous property of
a partial meltdown of the reactor core. As an emergency measure, reserve

reacting explosively with water under a variety of conditions likely to
cooling water wa. sprayed onto the dangerously exposed and overheated

occur in water-cooled reactors. The danger we fece la inevitable nuclear
core. Hydrogen explosions occurred in the containment and later it wee

disaster. Because of the airconium cladding each of these reactors runs
reported that a hugh bubble of flammable tydrogen gas had formed

a high risk of violent chemical explosion and subsequent release of
unexpectedly inside the reactor vessel. This bubble not only interfered

radioactivity on a catastrophic scale. , There is, however, no material
with efficient cooling of the damaged core but also presented the

which can be used to replace the strconium effectively.
frightening possibility of a hydrogen explosion inside the reactor

nie problem has been deliberately concealed from the public by the
vessel. The likelihood of such an explosion increased hourly as the

American nuclear industry and the United States Nuclear Regulatory
oxygen concentration in the bubble approached a critical level. Such

Countission (NRC). The recent accident at the Three Mile 1 eland reactor
an explosion would precipitate a meltdown and result in large scale

in Barrisburg Pennsylvania has brought to light both the design flaw and
and long tens contamination of the atmosphere and the Susquehanna River

the extent of the coverup. All water-cooled reactors, both heavy water
valley. Spokesmen for the utility company and the NRC claimed ignorance

and light water, are affected by this flaw. According to the World List
on the subject of the origin of the hydrogen bubtle, referring to it as

of Nuclear Power Plante pubitshed by Nuclear News February 1979, all
-

1 a "new twist" and "something that had not been foreseen when the reactor
but one of the 68 plants in the United States are light water reactors. 4

was designed." The next day the bubble shrank and disappeared. The
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the character of the cladding (i.e., the metal cladding is
American media carried the story of the disappearance but gave as converted go an oxide), which can off wt its behavior en

quenching.
explanation indicating only that its disappearance had been more rapid

The water-strconium reactics

Zr + 2H 0 - 4 Zro + 2Hy 2 2The claims of ignorance end the pretension of systery on the part
le exothermic, releasing about 129 kcal per mol of metal compared to

of the utility company, and federal experts in regard to the appearance
the analogous water-sodium reaction

and disappearance of the hydrogen see are lies. Explanations for these
Na + E 0 - M NaOH + M;occurrences are consonly available in the literature on nacisar y

9
f amiliar from high school chemistry which releases about 43 kcal per mal.

engineering and safety, and center around the see of aircontam alloy ,
6- While soJium metal combines vigorously with water at room temperature,

cladding. Esperts within the American nuclear establishment agree
the strconium catches fire in steam at about 2000*F well below the

-privately that the hydrogen was produced by the reaction of tona of
5000*F achieved in a meltdown.10 (Melting can occur in the core at auch

strconium cladding with staan formed in the reactor vessel during the
lower temperatures since the strconium cladding melts at 3900*F. Also,

early stages of the accident. But weeks after the event the only
autectics and internetallic compounde which welt at about 2550*F can form

public reference to the role of airconium in the production of the
between the sitconium and supporting materials.)

hyd:agen bubble was in the Britteh press. Otecall that of all the
We cannot accept the statements of ignorance by the nuclear industry

aajor nuclear powers only the tinited Kingdom has no water-cooled reactore.)
and the NRC. These men know full-well the hasards of streonium fuel

The April 12 issue of ature mage:1ne quoted from a letter to _T_he
cladding. But they also know that there is no safe alternative to

Cuardian, by Sir Martin Ryle of the Cavendish Laboratory in Cambridge.
strconium in water-cooled reactors, and for this resson they have concealed

He stated in the letter that a highly dangerous hydrogen bshble should
7 the truth concerning the catastrophic events at the Fennsylvania reactor.

have been predicted as a matter of "A-level textbook bnewledge." The

In an effort to protect the nuclear industry as a whole, the NRC is
following excerpt is taken from a standard text on reactor safety and is

putting the blame on individual operators, faulty procedures and insufficient
part of a report dated February 1969:

regulations. The power company (katropolitan Edison) and the reactor
The chmical reaction of the cladding with steen, which is
supplied by the water remaining in the bottom of tne primary annufacturer (Babcock and W11com) are to be the scapegoats. The entire
vessel after the blowdovn or introduced by the operation of the
ECCS, has three important effects. First, it furnishes American nuclear power industry is committed to the light water reactor
energy, which can increase the heating rate of the core.
Second, hydronen, a reaction product is released to the concept. The fact that an accident in these reactore can lead tohcontainment structure. Third, the reaction also L a_ rte

airconium-steam fires in the core, releasing enormous quantitles of
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flammable hydrogen and heat and causlag estenelvs dmage to the cladding
There appears to be no way to overcome the inherent material

and fsel has been baown for a long time and la now proven by the Three problems sesociated with sitconium alloys and the current

Mile 1 eland disaster. The suppreeston of this information has been
Greater wa'l thickness for cladding and lower opeisting

going os for a amber of years prior to this accident, since it is temperatures of the fuel may help but the chemical and
metallergiest behavior of sitconium alloye cannot be overcome.

clear that public awareneas of the use of amplosive materials in the No backup or alternative design is avs11able if the present
dealan and materiale prove unreliable.Il

construction of nuclear power plante presents an intolerable challenge

to their continued existence.
was kept from the public.

At the time of this writing the only public protest by a qualified
This writer made calculations based on the quantity of hydrogen

scientist against the use of airconium in power reactors was made by
reported and concluded that about 431 of the approximately 20 tons of

garl A. Culbransen. a materials scientist at the University of Fitteborg.
strconium cladding in the core of the Three Mile Island reactst had been

Soon af ter his retirement from Westinghouse, where he had worked as a
dised in th etwatreonim reaction.12 (The damage done to a group

resserch scientist for 35 years. Profess 9r Culbransen wrote a letter

which wee published la Bulletin of the Atomic Scientists. The following
experiment is shown in a photograph on page 504 of Thompson and Beckerly.

An unreacted fuel rod is shown for comparison.) The enormous amount of
Af ter 25 years of research and development work on the
chemical and metallurgical prog arties of metale and alloys heat released by this reaction adds to the flesion product decay hems
used in nuclear power plante, i have eme to the conclusion
that the current design and materials cannot give us a and increases the likelihood of meltdown.
safe and well-engineered nuclear power plant.

Another matter which neede discueston la the disappearance of the
The use of strconium alloys as cladding material for the hot
uranium oxide fuel pellets is a very hasardoue design concept hydrogen bubble. The uptake of hydrogen by the coolant water, even under

. since streonium is one of our most reactive metale chemically.
the high pressure prevailing in the reactor vessel, can account for only a

At the operating testerature of muclear power reactore
airconium cladding alloys react with oxygen in water to form small traction of the bubble. On the other hand, there is more than
an oside layer which partially dissolves in the metal
embrittling and weakening the metal tubing. Part of the u.o ? uostaf sed streonium cladding lef t in the core to take up all
hydrogen formed in the airconitus metal s eaction dissolves in
the metal and may precipitate as a hydride phase also the tr/ rogen la the form of airconium hydride ErH ,4 The dissociationd 3embrittling and weakening the metal tubing.

pressure of the hydride is a fraction of a millimeter of mercury at
. At temperatures above 1.100* Celsius (1960* Fahrenhalt) sitconisms
reacts rapidly with steam with a large evolution of heat and the reported temperatures 13 so that the t'ormation of hydride la thermo-
the formation of free hydrogen, with most metals to form
internetallic compounde and with other eatallic oxides to form dynamically favored. Hydrogen is known to go into the zirconium through grais
its own oxide. Once strcontua is heated to 1.100o Celsius.
which could occur in lose of coolant accidente it is difficult boundaries and edge defects of the oxide film.I' (This reference contains a photo-
to prevent further reaction, failure of the tubing and of the
reactor. graph showing how formation of hydride leads to disintegration of Zircaloy cladding
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the vessel. Such local heating could achieve the temperature necessary
meteria14 -If all the hydrogen in the bubble were taken up by the airconium,

to rekindia the exothermic stem-strconte reactico releasing hydrogen
another 25% of the cladding would be cheetcally consumed. A total of

rapidly, resulting in an explosion and the rupture of the con'tainment
63% of the airconte in the core has been converted to oxide or hydride.

veneel. It must also be berne in mind that the steel contalment lining
h 3RIC describes the cladding as' having been " devastated".15 m

and reactor vessel as well se all the piping have been weakened by the
formation of oxide and hydride leads to severe crumbling of both cladding

absorption of hydrogen from the saturated coolant which hos been circulating
and fuel pellets. N resulting massive exposure of fuel to coolant water

through the system for several weeks resulting in extensive leaking of
drastically increases the rate at which radioactive contaminante are leeched

primary coolant. It is fortunate that the core was only three months old
out of the core and multiplies greatly the amount of radioactivity released

at the time of the accident since a nature core would yield even greater
to the environment'. The extensive damage and crumbling in the core has also

amounts of long-lived contesinante such as deadly plutonium. Furthermore,
citered and inhibited the flow of coolant through the core resulting in

convective cooling meane lower flow-through of water and therefore a

local hot spots. In addition the danger of hydrogen explosion will not
slower rate of dissipation of hydrogen and heat. Both effects increase

be over se long as there is hydrogen in ,the reactor. The slow reaction
the chance that new bubbles of dangerous hydronen will form.

af sitconim and airconium hydride with the coolant water continues to
It becomes painfully clear why there has been a systematic censorship

relemme hydrogen from the hydride and also to produce additional hydrogen,
of information available to the general public concerning the behavior of

Unless this hydrogen is constantly monitored and removed new bubbles
streonium in nuclear reactore. Zirconium cladding is the Achilles heel

till accumulate and possibly explode. The procase of removing the
of water-cooled nuclear reactore. Ironically, the application of emergency

hydrogen is slow and dangerous involving the release of more radioactivity
cooling water to an overheated core can result in a violent chemical reaction

'
to the atmosphere unless costly liquid hydrogen or liqufd helium trape are

of the water with the zirconium metal eladding, producing large amounts of

employed to remove inert gases like krypton and aenon. h complete
heat and explosive hydrogen gas, maselve destruction of the cladding and

renoval of hydrogen from the reactor may take up to two years.
core, weakening of the reactor vessel and pioing from hydridation, hydrogen

Currently cooling water is being circulated through the damaged
exploetons and large scale releases of radioactivity to the environment.

core by convective flow which operates with about 1% or less of the pumping
No safe material exists which estisfies the requiremente for coating nuclear'

force of the normal operating system.16 The evitchover to convective
fuel in unter-cooled reactore. Thus the plan of the nuclear industry is

cooling arms active pumping by one of the main coolant pumpe means a
to obscure the knowledge. that these reactors have a major dealan flaw.

greater likelihood that hot epots will develop in blocked portions of
All water-cooled reactore present the imminent and inevitable danger of

the damaged core or in the crumbled debrie piling up on the bottom of
nuclear disaster and we must insist on the isonediate shutdown of all euch
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_
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2. Ibid.
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(January 29, 1974).
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5. The Wall Street Journal, April 3, 1979, p. 2; and also:

under water in circulating pools designed to carry off the decoy hast. "Now we are kind of surprised at the rate at which it has moved out."
Joseph Hendrie, Chairman of the NRC, USNRC Discussion of the Three Mile

A typical pool may contain a ton or more of relatively volatile plutonium Island incident, Chairman's Conference Room,1717 R Street, N.V.
Washington, D.C. April 2, 1979.

oxide. Only a few feet of water separates the flammable strconium from
6. For example: Thompson and Beckerly, eds., The Technology of

air in which it may ignite at areund 1400*F. A sitconium fire in a Nuclear Reactor Safety, Volume II (Cambridget M.I.T. Press,1973), esp.
Ch. 17. " Chemical Raactions." Sections 3.2.3, " Metal-Water Reactions

apent fust rod atorage pool is one of the worst conceivable disasters of Zirconium Alloys," and 4.4 " Estimation of the Extent of Metal-Water
Reaction During Reactor Accidents."

because tone of plotonim would be smoked out into the atmosphere.
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Every year the power reactors in the United States produce ten tons of 12. 1979, p. 589.

deadly plutonium packaged in a thin cladding of flammable airconium. 8. Thompson and Beckerly, p. 502.

9. Charles R. Russell, p -tor Safe Guards (New Tork: MacMillan,
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10. Thompson and Beckerly, p. 485.
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12. These calculations are based on the following figures given by
the NRC in a memorandum for Roger Mattson from R.0. Eeyer, dated April
13, 1979, " Core Damage Assessment for the TM1-2" p. 8.

Rydrogen conaused in explosions: 226 lb mol.
Hydrogen remaining in containments 80 lb not.
Hydrogen in the primary system bubblet 76 lb mol (corrected for

radiolysis).
The total 382 requires the oxidation of 382 a 91.2 a 1/2 = 17,420 lb

sirconium.
The absorption of hydrogen in the bubble by airconium to form the

hydrids ZrB ,4 consumes 76 x 2 x 1/1.4 m 91.2 = 9.900 lb of airconium.g

13. Warren B. Blumenthal The Chemical Behaviour of Zirconium
(Princeton: Van Nostrand, 1958), p. 77.

14. Earl A. Culbransen and Kenneth F. Andrew. " Reaction of
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15. Radio Name Report Wgta-AN. Bow York. New York. April 15. 1979 **

16. In properatica of this portion the author benefitted from g.gagm m fad 5. U.M. %f. NN WF Md* W
discussions with Richard E. Webb, author of The Accident Reserde of
Nuclear Power Ple,ete Omaherets Deiversity of Masseebusette Press.1976). TMEU., Bar11e Sectle L%r. *. Pct 6r $4f tty C.*EPCh. (t)R.
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17. Thenpoon and neckerly, p. 455. IRDM; Kris I. rarc:cws* f Reactor- !afety L and.10P.

SUS.MCT: FDRIMTICX DF 21RCMILM HYDRitS$ IN INE 1HWEE It!LE ISLR;D-2
INCIDENT

M gdvetion

The Secretary of the Def artment of Enviroraental tesources. Cornonwealth of
Fer.nsylvente trar.ssitted to os a letter from Pr.ofessor W. E. Wallace of the,

U.ilversity of Pittsturgh in which I.e drews attention to the fact that during
the Tl41-2 accident large ensunt of generated hydror.en r.ay t. ave caused for.
nation of aircenium hydrides which, if not handled g.courly, can onder certain
circumstances cause a violent reaction. Prof. Vallace gaoted the work of
Frofessor E. Cultransen, also from the University of Fittsburgh who for the
last 25 years v:as studying t!.e kitietics of forration and decomposition of
aircontum hydrlJes.

The purpose of this s e.no is to cva14*.e. in 11 pit of the pr:sently available
infor.,ation, the concerns brot:ght by Prof. Vallace.

Available Infoij a.tton

The infon.ation used in eveltating the probles of zirtoniwa hydrides came from
the folleming sources:

(1) Telephone ccnversation with Frof. Gulbransen (06/04/79).

(2) Conversations with several a e.thers of the hdC Sta f f (F. D. Cof fran.
M. L. Picklestmer. D. A. Po o rs).

(3) *The Veta16urgy of Zircor fun." by B. Lustun and F. Kerre. Jr. Mc Graw.
Hill Book Co.epny. Inc.,1955.

(4) *TI.e l'Etallurgy of Zirconf ue.' by D. L. Douglass. I AEA, Yler.ne.1971.

(5) "The facyclopedia of t!.e Chualcal [1tzents.* Ly C. A. !!a:Pel. K2inhold
took Corgeration 1968.

(6) * Dangerous Properties of Ir.dustrial terials." Ly M.1. Sax. Dn fiostrand
Reinhold Cuerany, 1975.
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scar. tat conhovusM. hoon, t me of njhe .v11%g J.ccudc.-5 t reqsWy of eatsMe ofProf. Sulbransen (Source 1) la.d Indicated that si.cn Zr crats in costut with
thIS I'asard7as material in the reactor vesself.ydrogen at certain pressures tra types of alsreali,e f.yJefJe are fasaJ '

recor.sended.Zr all.4 and Zr'H1,g. At about 500*C the equiltbriss hydro en grrusures for
these compounds are few hundreth of i.sa Hg cad few san 8(g'. respectf rely. These
hydrides nre famed despite the existence of p.otective Zr02 because, sccc,re- (1) To s.onitor it.e presence of tiydrogen in the pris.ary coolant in order to

establish if the decomt.osition of af rconius hydride teles piece.
Ing te Prof, sulbransen. Zr02 cantet stop completely pes.etration of Wsgen
into metallic Zr. This is a controversial point since la tht optr. ion of other (2) When ogening the re.ctor vessel for clear.ing arture tt.at tt.e debris atpeople (Source 2) Zr02 could completely pravent hydrogan fet<a coateg In ccat=ct the bottoi of the vessel are set esposed to it.e oxidlair.g er.vi.e.c.ent
with metallic Zr. The Information from the literature (Sources 2 and 3) also (e*8. dry air)*contf reed the view that Zr02 s.ould very significantly Itnit hydrogen g enetration. .

Prof. selbransen pointed out that Zirconf ue hydride forced on Zr surfaces r4
spell off forming a hig ly divided mass at the tettom of the reactor vessel. Kris I. Parcaessktn
This point was also challenged by othar people (Source 2) who did not believe Reactor Safety Cranch
that Zr hydride could ever assuce a highly divided form. Divisten of 0;erating K:ectors

According to Prof. Culbransen the presence of airconfue hydride in the ructor cc: C. r1 . ervessel in TMI.2 could cause two problems:
5. Weiss(1) In cc,ntact with water at Icuer pressures t.sdrogen gas can be re]aesed.
R Vill'""Altleugh the rate of release wodd be slow the esistence of this so.rce

of hydrogen should be taten into consideration.

(2) *I1rconium hydride in gewdery form is pyrophoric and ut.en esposed to air
may Ignite and produce violent reaction. The information obtat.ed from
other sources (Source 6) shows that the auto.lgattfon ter.paratura of
Zirconfun hydride is 270*C in air. It is, however. very such depend.nt
on the physical form of the hydride.

As a remedy Prof. Gulbransen tas suggested a settad for decomposing aircor.fue
hydrides by circulating hydrogen free water at' low pressure and preferably
containing some oxidizing agent (e.g. dissolved atr). The rate of dacorpcsition
wil) be slow licause of a slow rate of reaction and it would take a long time
to decs sgese all hydrides.

In order to.dettraine it.e u.axioma amount of atnonlues hydride which could
theoretically be formed during the accident it i.as assumed that 30% of Zr le
the ccre reacted with stcan or water and that 30% of the hydrogen generated
in this reaction formed hydrogen hydride. With these assumptions abut 7500 lb
of aircontus hydride imuld be formed in the reactor vessel daring the accident.
It should be realfred however, that this is an up;.er theoretical 154.1.1 and it
is most unittely that such large amount of airconium hyelde would ever t.e pro-
duced.
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paras.uswr .e waar,v November 19. 1980 caraarus v.ec.soteo,

C0f91ENTS ON NUREG-0683 DRAFT PROGRAMMATIC ENVIRON'fMTAL IMPACT STATEMENT
Director RELATED TO DECONTAMINATION AND DISPOSAL OF RADI0 ACTIVE
Three Mile Island Program Office - MSTES RESULTING FROM MARCH 28. 1979 ACCIDENT THREE
U.S. Nuclear Regulatory Comission MILE ISLAND NUCIEAR STATION, UNIT 2*

Washington . DC 20555 Docket No. 50-320

Dear Str: 1. Models presented for the behavior of radionuclides discharged in plant effluents
foto the Susquehanna River are not supported by existing scientific data. Estimates

This letter plus enclosed statement constitute our coments ta the NRC's plans
for the cleanJp of the TMI-2 accident (NUREG 0683). . As geologists familiar with of radionuclide buildup in river sediments (6.3.5.4) are unrealistically low.:

the physical and chemical processes that influence the environment. we feel ; NUREG 0683 (p.6-27) recognises that isotopes of cesim have an appreciable
compelled to voice concern. The plan demonstrates a lack of understanding of
how physical chemical and biological processes will affect the radionuclides tendency to combine with clay parucles suspended in river water. Based on an
released to the environment. Existing scientific data suggest that radionuclides estimate of 10 to 20 mg/l suspended material during nomal flow and 40 mg/l during
may be reconcentrated by some of these processes. The plans for off-site

. ridiation monitoring are not adequate to determine the maximum doses to the stoms. NUREG 0638 concludes that the bulk of the cesim (75 to 1005) will remain
individual or to detect any mconcentrating of radionuclides in the environment. attached to suspended clay and only a small percentage will be deposited in river

NUREG 0683 does not adequately discuss the interim storage and final disposition sediments (Gross et. 41 . 1978. is cited by the doceent).
. of nuclear waste generated by the cleanup. Significant problems which already These predictions are in error for the following reasons:

exist with wastes generated to date are not addressed. Discussions of alternative
sethods for each step in the cleanup should include a description of the expected (1) Gross et. al. (1978) found that under normal circumstances
waste products and should consider the management, stability, and disposal of between 1/2 and 2/3 of the Susquehanna River's suspended load
the waste products before choosing a preferred cleanup procedure.

that passes Harrisburg, PA is deposited before reaching
Since NUREG 0683 mainly puts forth alternative cleanup schemes. without choosin9 Conowingo. MD.
e definite cleanup procedure we strongly urge that a more finalized and
defin'te plan be prepared and presented for public coment. (2) Schubel (1968. Fig.18) provides data indicating that the

,

suspended load at Conowingo. MD is less than 10 mg/l during
Yours truly.

,.; . -- 65% of the year.-

(kd , , [w. ,$EVQ (These data indicate that the bulk of the cesim, as well,

Arthur H. Barabas, Ph.D. Steven Sylvester,'-N. Sc. as the other radionuclides that attach to clay particles. will
Assistant Professor of Geology . Specialist in Geology be deposited in the bottom sediments of the Susquehanna River.
Coordinator of Environmental Studies'

Since clays settle out of river water only in calm or still
areas, most of the cesium-charged clays will be deposited in
selected sites, producing appreciable reconcentration of

radionuclides).
(3) Predictions of the behavior of cesim-charged clays reaching

the upper Chesapeake Bay do not consider that the clays will
undergo flocculation when encountering salt water. Flocculation
results in rapid deposition of clays. suggesting that the
remaining cesium-loaded clays will be deposited and reconcentrateJ
in select areas of the Bay.
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3.

2. characteristics of the sediments to determine if the samples
conta n cent y epsi e C ays,2. The NRC should be complimented for its efforts to assure that occupational

radiation exposures and airborne and aqueous releases to the environment are (4) Monitoring of river water is not detailed or extensive

within levels permitted by federal regulations. In some areas. however, its . en ugh in light of expected variatiorsof the amount of

- approach is rather short-sighted. We believe that in order to assure the public radionuclide-charged clays suspended in the river at any one
** ** # '" " # *** 'I # ** U " Nof the safety of the cleanup activities at TMI and of the nuclear industry in,

** "5 " " " '"#* #" " "' I'general, the NRC should undertake further scientific studies of offsite waste,

- dispersion. Although the environmeninhonitoring program (Chapter 11) is heavily
' " " "# " "' $ " *

en e rskn d Mah mWng h any. skewed toward detection af airborne releases, the airborne monitoring network
unc ntrolled rslease. The maximum two hour response time forctnnot adequately determine the ultimate fate of a known amount of radioactive

material released from the stack or from other sources at TMI. The NRC should be a mobile laboratory and 6 hours for airborne monitoring do
e mn a5 ense, aMome mkase. Compos neready to track and make instantaneous measurements of both controlled and

uncontrolled airborne releases. This would necessitate having mobile monitors on sample analysis will. delay the detection of uncontrolled

the ground on both sides of the river as well as aircraft with detection equipment release of liquids into the Susquehanna River by as much as

hsngared at local airfields. At present, the radiation dosages 'are only time a week since samples are composited on a weekly basis,

averages at the fixed monitoring sites on the ground. At all other oeographic Contaminated sa@les should not be composited with any samples

. positions the dosages are extrapolated from the fixed sites. The tor.a1 dosage collected before or after uncontrolled releases.
4. The use of organic resins to filter radioisotopes from contaminated waterwill almost certainly err on the low side since a plume of radiation is more

likely to pass between the fixed monitoring sites than over them. Likewise. (e.g. EPICOR II) is highly questionable since the stability of the spent radio-

radiation dose received by an individual positioned between monitoring sites active resins, ettSer in the untreated formed or innobilized in some meditse such

will be underestimated. Installation of a much larger number of stationary sensors as concrete. is poorly understood. In addition, the radioactivities of EPICOR II

would improve estimates but tracking releases is preferable since it minimizes resins fr m TMI-2 (Cs-137 activities of approximately 40 C1/ft ) are considerably

extrapolation and allows a more scientific understanding of the dispersion in excess of the limits proposed by the government for shallow land burial.
Inspection of a report by the staff of the Nuclear Waste Management Division ofpro m %

3. NUREG 0683's Environmental Radiological Monitoring Plan for ground and surface Bro khaven National Laboratory (R. E. Barletta, e*.a1., May 1980. " Status Report on

waters, sediment. and biota is inadequate for the following reasons: Leachability. Structural Integrity, and Radiation Stability of Organic lon Exchange

(1) Most monitoring efforts involve air sampling while most of the Resins Solidified in Cement and Cement with Additives") available in the NRC
remaining clean-up activities involve work with liquid Public Doctsnents flies, is particularly revealing aoout the lack of knowledge of

effluent and solid wastes. eeeccW Wa M pe m n wasus and akut W Ws M p@ ems

. (2) The monitoring consists of six different monitoring plans which will probably be encountered in attempts to innobilize and store these
wastes.drawn up by six different agencies with differing goals and

areas of concem. A single, coherent plan using the resources Experience with organic resins containing much lower activities than those

of the six monitoring groups in a coordinated manner should produced by EPICOR !! and preliminary experiments with small quantities of resins

be developed. I aded with higher concentrations of radionuclides suggest that resins and

(3) Monitoring of the Susquehanna's bottom sediments and resin-cement mixtures are structurally and chemically unstable. Mechanical effects

invertebrates is not detailed or extensive enough to detect I"CI"d* 5"'III"9 Of ''5I"5' and disintegration in water, cracking, and general

the reconcentration of radionuclides in select areas. Analyses weakening of concrete. Significant radiation damage which is anticipated will

of bottom samples should include descriptions of the physical

!
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5. |

4.
a Submerged Deminera112er System is under construction at TMI again before the

undoubtedly produce chemical decomposition with generation of chemically active present document has received coment and formal approval. We wonder whether
by-products including acids oxidants, and gases (e.g. hydrogen, methane, and the altematives to the systems, currently operational or under construction.
oxygen) as well as heat. Recently published news stories suggest decomposition can be fairly evaluated given the en post facto nature of the EIS. The EIS4

,

of the resins has already converted them into a gel-like substance. The' casks Joes not choose between attemative filtrationsystems or clearly specify which
currently containing the TMI resins are also subject to chemical attack. The wastes will be treated with which system. We believe that this ambiguity should

'

possibility of explosions due to buildup of gas pressure or ignition cannot be be eliminated before the current document is approved. Otherwise, we fear that
ruled out. Resins have been known to ignite at relatively low temperatures, acce tance of NUREG 0683 will constitute a blanket approval for all of the !

In addition, small sample studies reveal that most of the cesium in resins is filtration alternatives.
I leached by water during mixing with cement.

6. We believe that one could better understand the cleanup and waste disposal
altematives if the discussion were tied closely to an inventory of the radioactiveThis analysis led the Brookhaven staff to conclude that it was impossible at
materials at TMI-2. This inventory should consider the fuel in the TMI-2 reactor tpresent to predict the extent to which leaching of the TM1 wastes might take
before fission began, the radioactive materials (including unbumed fuel,place or to assure the public that these wastes would be characterized by low
transuranics, and fission products in the fuel mds and cooling water, and

release rates and low total releases when buried. The Brookhaven Staff recomended
irradiated water and equipment) and their probable location just before the

; that a more systematic investigation of the behavior of organic resins and
accident, and the best estimates and possible ranges (for "best" and " worst case"

,

resin / concrete mixtures be undertaken. They also recomended that "more stringent
Scenarios for each of the contaminated systems) for dispersion of radioacQve

!' weste management procedures be applied to the TMI-2 first stage EPICOR-!!
material as a result of the accider.t. preliminary cleanup activities and/other

resins" (p.19). We concur with their conclusions and recommendations.
occurrences up the present. Such a mass-balance approach should also be Lthe5. Th.- information leads us to question the desirability of continued operation applied to each cleanup step, including calculations of/ disposition of radio ll as

-

' and use of ENCOR-II during TMI cleanup until a more informed choice among active materials before cleanup and dispersion due to cleanup activities (as weto the
4 filtration systems can be made based on detemtr.ation of the safest and most solid. liquid, and gaseous waste-products of the cleanup and to the storage and

effective scheme for imobilizing and isolating the wastes from the environment. disposal alternatives. Calculations should include estimates of changing nuclide
If.this is not done we run the risk of having the solid wastes from water treatment abundances due to radioactive decay and nuclear reactions beginning with the
in an undesirable . dangerous , and unstable form. In addition. NUREG-0683 does accident and extending into the future until the waste, will no longer constitute l

4 not adequately address the effectiveness of the EPICOR-II system in treating the a major source of radiation. For example, the worst and best case estimates for ,

"!waste water from the Auxiliary and Fuel Handling Buildings. Table 5.2-2 indicates the contamination level of the primary coolant water, both in its present state
'

that 96 filter liners will be used to process this water. NUREG-0591 predicted and as a result of removing the fuel rods, could be compared with estimates of '
>

!i that 50 liners would be needed. This discrepancy should be addressed, given the the total conce-trations of radioisotopes (and their activity) presently contained
i ' proposed use of EPICOR-!! for continuing cleanup activities.-

in the fuel rods./
We anticipate- that serious problems are likely to be encountered in the future - Adopting this approach would provide an organizational framework which would allowI

because filtration systems for the treatment of contaminated waste water are the reader to assess the importance and potential hazard of each step in the'
,

being constructed before Environmental Impact Statements have been prepared and context of the whole cleanup. The choice among altemative cleanup procedures
. before management of the wastes which they produce is well understood. EPICOR-!! would be based on an assessment of the integrated effects of all cleanup activities.
{, was built before an Els studying the alternatives was prepared. Now we learn that
,

b
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6. FRANKLIN and MARSilALL COLLEGE
including those of the particular step under consideration. Choices based on the LA%c^sTi m. ee ssss t v^% i%o4

- ajopic view of only the short-tem exposure and accident scenarios for a par-
ticular procedure, considered alone, would be avoided. saraeraa w .e wmmv Noventer 24. 1980

The inventory approach would also pemit assessment of accidents and controlled
and uncontrolled radiation releases during the cleanup and might pemit a b3ck-
calculation to detemine the total amount of airborne radiation released during
the accident. One would gain valuable knowledge and insights into the steps in
the accident equipment perfomance, design criteria for reactors and safety

systems, as well as scientific data about dispersion processes and mechanisms.

Director
Three Mile Island Program Office
U.S. Nuclear Regulatory Commission
Washington DC 20555

Dear Sir:

The enclosed list of "Refemnces Cited" was ir,. ' ertently not
included in corrents concsening NUREG 0683 we submitted to your
Middletown office. November 19, 1980. In the interest of
completeness, we would appreciate your adding them to our
comen ts.

Yours truly.

b E7d_' A
Arthur H. BaraDas

| p ,/-

/ y)WL
5. Sylvester
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kEFERENCES CITED
pe r. me w ., cm m.v November 18, 1980

Grvss M. G. , et. al. Suspended Sediment Discharge of the
565quehanna River to Northern Chesapeake Bay, 1966-76 @TIONS ON THE DRAFT PROGRAMMATIC ENVIRONMENTAL STATEMENT (P.E.I.S.)
Estuaries I (2): 106-110, 1978.

Relating to decontamination and disposal of radioactive
Schubel, J. R., Suspended Sediment Discharge of the Susquehanna wastes resulting from March 28, 1979 accident at Three

River at Havre de Grace MD. during the Period 1966-67, Mile Island Nuclear Station, Unit 2.

Chesapeake Science 9 (2) 131-135.
In compliance with the NEPA legislation allowing corrent on P.E.I.5, the
Environt. ental Problems Seminar (Geology 54) at Franklin and Marshall College wish
to respond. We have chosen to organize our corrents into three categories:
Decontamination and Cleanup Plan Waste Management and Transport. Environmental
Effects and Monitoring. We feel as though these categories best depict the
activity that is necessary in the decontamination of TMI-2. In our opinion this
statement is deficient in several areas:

a) There is a lack of choice between alternatives proposed for cleanup
operations.

b There is a lack of knowledge about the status of the reactor core,
c There is inadequate provision for waste disposal and storage.
d There is a lack of chronological sequence in the sections of the

statement.

Initially, our group approached this document with a degree of optimism. We were
under the impression that we would be able to accept or reject particular sections
of each chapter. However, as our criticisms accoulated, we discovered that
there was not a single chapter left untouched. Co.ssequently, we have decided
to reject each chapter. Where criticisms are few, the chapter itself is vague.
We do not intend these corrents as an assault on the NRC, but as constructive
criticisms or questions that can be posed as decontamination possibilities of
TMI-2 art studied. We ask that the NRC be qareful and judicious in selecting
the correct procedure. Remember we are on i human.

M '
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2.

I. Decontamination and Cleanuo Plans 6.6.2.2 The N.R.C. does not discuss adequately the final disposition of the
Because of uncertainty abot.t the extent of the radiological damage high-specific-activity reolites after they have been packaged in their
withir the reactor building. the P.E.I.S. sections on decontamination dewatered state. In addition. the immobiltration and dewatering of the
of the reactor building and equipment are incomplete. More thought organic resins were still being evaluated. Inf3mation abort the
and work will have to go into a plan which should be: present condition of organic resins generated by the EPICOR-Il system
(a) More definite in tems of which operations are the most to date is not taken into accour.t in the evaluation of future wastes
ef fective, of this type.
(b) More definite in detemining the sequential order of 6.6.2.3 The N.R.C. states that compaction and incineration will be "used to
operations. and the extent practicable". There is no effort to define this statement.i.

.

(c) More definite in estimating the timing, duration and 6.6.4 This is of considerable concern because compaction and incineration

. integrated amounts of expected releases of radioactive material, of trash can give off radioactive effluents directly to the environment
Criticism of specific sections include: One would have to detemine whether these are alternative techniques

6.7 (1) The P.E.I.S. only puts forth a " plausible" sequence of the which w uld reduce the releases of radiation to the environment. A
major decontamination steps for the reactor building. However. choices total estimated amount of radiation releases from this source has not
among specific cleanup procedures for each step are not made. been detemined by the N.R.C.

6.4.2.1 (1) The section asserts that the sump water could be removed in
fa

One of the casks containing the first stage teolite liner is made to

several ways. However, none of the alternatives described provide endure a 30' drop. However, transporting and handling requires the

a satisfactory method of cleanup. No data is given on which casks to be 60' above ground level. Since a 60' drop from a crane

altematives provide lowest worker exposure. w uld be part of a worst case scenario, casks capabte of surviving
(2) The procedures and ' alternatives for remote decontamination semi- such a drop should be used.

remote decontamination and hands-on decontamination described in this 7. The N.R.C. has issued a Draft Programatic Environmental lepact

section are well thought-out and complete. Nevertheless. the statement Statement on Reactor System inspection and has requested conrent, after

offers several methods without choosing a preferred method as being inspection has already begun. Section 1506.1 of the National Environmental

less expensive. ' easier or safer than another. For example, the Policy Act states. "that until an agency issues a record of a decision,

statement says that remote decontamiriation above the 347 ft, elevation no action conceming a proposal should be taken which would limit the

could be accomplished either by the overhead spray system or by a low- choice of alternatives".
7.2.3.5 Section 7.2.3.5 states that the system needed for decontamination couldelevation stream injection with pulsed overhead water spray. No

decision is made as to which method will be used. be used in some combination with the manual plant system to process

6.6.3.2 ' The N.R.C. states that because of the drum's surface radiation and the Primary water and the associated waste. This "may" result in less than

specific activity of the sludge, the packaging of the waste will have optimal facilities being used for some individual processes, in order

to be done " remotely or within a drum shield". Yet, the N.R C. admits to better optimize the use of all facilities in the decontamination

that there has been no decision as to the design of this drum packaging process. This suggests selection of less than optimal clean-up

station. The N.R.C. offars no procedural conditions, burial constraints. proced t.

environmental or health implications relevant to the decision of the fa
The number of Spent Filter Cartridges which will be produced is not

packaging and packaging facilities.
' detemined due to the uncertainty of constituents within the waste

fluid.
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8.4.3.3 Reactor coolant pumps and pump mctors will be disassembled and
II. Waste Management and Transport

transported out of the reactor building to en on-site decontamination 9.1.1 (1) Certain phases of the cleanup, as well as construction of
area should in-place decontamination techniques prove unsuccessful. on-site storage facilities has comenced prior to the preparation of
Transport and disassembly procedures lack details (i.e. package type, the P.E.I.S. Hopefully, the P.E.I.S. will not prove to be an eu
route of transport. size of disassembled mechanism). If decontamination post facto rationaltration.

is not possible off-site disposal, as the N.R.C. reports. is the only (2) The nature of " remedial activities" mentioned in *his sect an
other altemative. Due to the large waste volumes (radioactivity are not defined or explained.

3around 5 R/hr with parameters of 712.000 pounds and 12.200 ft ) and (3) This section states that the current phase of operations has no
inherent potential hazards in handling. procedures for packagin9 significant impact associated with it. No definition or explanation
handling, and transporting must be developed. of the " current phase of operations" is provided.

8.2.1 This section states that trapped fission gas may be released durin9 9.1. 3. 3 (1) The length of time radioactive wastes are to be stored on-site
deleveling. The amount and final disposition of this gas remains and the location of ultimate disposal site is not discussed.
unaddressed. (2) Can the on site facilities accomodate all wastes produced by

8.2.2 The best case conditions is " based on estimates of the most probable the clean up?
condition of the reactor core". No details of the analysis which (3) The time period over which the interim storage facility's
identified this "most probable conditions" are given. The worst case integrity is assumed is not given. Over what period is the integrity
condition reflects the impact of more severe damage cont *itions. Why of this facility asswned? Was an espected lifetime consider d.
is a more severely damaged condition considered a less probable one? (4) What is the present condition of the existing waste? What
Does a best case-worst case analysis provide an adequate model for provisions have been made to monitor its condition . the future?
reactor clean-up method? (5) The potential hazards of on-site storage were not discussed in

8.2.3.4 One leams that *because of need for working with encianbrances (such epth,
as protective clotting) and because of the complexity of the cleanup (6) A more cr.w ebensive geologic survey should be undertaken tor

operations, productivity factors are assumed to be 50% for best-case insure stabilQ of the on-site storage facility.
conditions and 401 for worst-case conditions". The reason given for 9.1.3.1 (1) Will additional shipping cads becore available, and, if 50. when?
the lower figure in the worst-case condition is due to the uncaused (2) What is planned if the casks cannot be acquired? Are other
complexity of the operations. No details of how either of these figures alternatives now being considered?
was reached are given. (3) What are the mintraum number of casks reeded?

8.1.1.3 The N.R.C. staff states that high temperatures and changing pressures 9.1.3.3 Comercial LLW burial sites may soon refuse wastes f rom TMI. What
may have caused distortion in the reactor pressure vessel head (RpV) contingency plans exist?
and various other components comprising the core structure. Until a 9.2.1.1 Section 9.2.1.1 makes no reference to the fate of the on. site low
mort detailed analysis of the distortions in the RPV head is complete. level wastes in the event of a natural disaster (i.e. severe storm.
no coherent plan can be put forth for the clean-up of the reactor o" floods. etc).
estimate the environnental impact of such a clean-up, 9.5.1.1 Concerning the transportation of nuclear wastes. the study falls to

8.1.2.1 The N.R.C. staff states that once the core structure has been dismantled. present methods to deal with an enroute vehicle acc Ment and possible
tre huge pieces of radioactive metal will be temporarily stored behind subsequent radiatian leakage.
a shield in the building. What effect would temporary storage have on
other aspects of the clean-up?
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III. Environmental Effects & Monitoring The P.E.I.S.' does not state what the damages the su m unding ecological

2.1 The NRC plans to store high-specific activity and transuranic wastes conrunity might incur. A worst case estimate is needed in Chapter
Three.for an uns'ecified time at TMI despite their acknowledgment that the

site does not meet U. S. Govemment standards for such storage. A study must also be made of the future consequence 4 of a radiation

This tunedtately creates an unacceptable situation especially when build-up in the plant-animal food chain. Only small amounts of

no indication is made of how long this " interim storage * will last. ' radiation may be found in the river but over the years concentration ,

2.2.3 . This section discusses alternatives for disposition of radioactive may occur in plants and animals which are stages in the food chain,

waste. but the descriptions lack detailed accounts of the advantages Chapter Three must include a case study of unexpected consequences,
11.1 (1) It is evident that a coherent plan insuring adequate and accurateand disadvantages of each. The safety of each alternative is not

' discussed. This.information is of primary importance to facilitate radiologic monitoring of the environment in and amund TMI has not

public understanding of the rationale for the actions taken. One been formulated. The P.E.I.S. fails to clarify how monitoring

alternative not mentioned in the PEls deals witr the disposal of responsibilities, sites and monitoring techniques were determined.

Epicore !! treated. tritiated water. The pubite has indicated concern In addition, the weekly, monthly and quarterly sampling indicated by

over the possibility of disposal of the water into the Susquehanna the vast majority of monitoring schedules is inadequate to assure

River. It is apparently assumed that this water will end up in the accurate tracking of episodic radioisotope releases. These sunpling
intervals tend to obscure the ac*ual dose from each release toAtlantic Ocean. Direct oceanic disposal is not considered as an

alternative. Pollution of the Susquehanna River could thus be specific areas. If large releases do occur, their magnitude and extent

avoided, will be hidden by the long term averaging.

3.1.6.2 (1) The criteria used for defining the impact study area are not (2) The hydrology of the Susquehanna River and channel sediments is

given. The study area inc1'udes the counties of Dauphin.Lancaster. Inadequately addressed. The adsorption of radioactive isotopes onto'

and York. "although impacts may also occur outside of this area *. clay-rich sediments and the subsequent distribu''sn patterns of these

an impact statement should take into account all those areas which clays are hardly mentioned. These fine sr ..s. along with their
adsorbed radionuclides will accumulate behind downstream dams andmay be affected, but at the opening of this section it is clearly

stated that this is not the case. A list of the criteria used in other sediment traps during times of low discharge and will subsequently
be remobilized in effectively higher concentrations during periods of increaseddefining the study area would be most informative.

(2) This portion of the P.E,I.S. is purely des. riptive and vovides river discharge.

the public with no information about the short and long tem effects
a clean up operation will have upon the land and its inhabitants.

3.1.2 . Toinsure full examination of the possibility of water loss through
fractures and faults in the bedrock of TMi. core boring should be

closely spaced over the entire island. Furthermore, a monitoring
device must be set up to record any contaminated water leaking

into the Susquehanna River from the bedrock.

J.l.4.2 A projection of the cumulative expectations o' incaased radiation
levels in the Susquehanna River is absolutely necessary.

.
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Comments on the Draft Programmatic
MILLER 5VILtt st ATE COttEGE

Environmental Impact Statrientmeusasvnts.rt==svtvama nsH
(Three Mile Island)

*

November 14, 1980 C. Byron Kohr, Ph.D.
Department of Physics

Millersville State College

Dr. Bernard J. Snyderi

Program Director, Three Mile
Island Program Crfice The description of decontamination of the large quan-Office of Nuclear Reactor Regulation tities of water contained in the auxiliary and fuel handlingU.S. Nuclear Regulatory Commission buildings (AFHB) and in the reactor building (RB) is incom-Washington,'D.C. 205$5 plete on several counts.

Dear Dr..Snyder I. The (AFHB) water is presently being treatet by an ion-

Attached are my comments on the draft' Programmatic' exchange system (EPICCR II) resulting in hishly radio-
active resins, which are unstable and highly acidic.Environmental Impact Statement related to decontamina-
The properties of these resins indicate that they are

tion and disposal of radioactive wastes resulting from probably not in a solid form, but in the form of a
the March 28, 1979 accident at Three Mile Island Nuclear slurry.,

Station, Unit 2.

A. As stated in the PEIS, "The relatively high specific
W particular concerns are directed toward the activity and nature of the fission product contami-

steps in the clean-up that appear to result in the larg- nants on some wastes will make them unique to TMI-2."
est radiation doses to the publica (Section 2.2.1.3) Furthermore, it states, 'The

(1)'. Release of processed watIer into the Susquehanna standards applied to these unique wastes will be
considered on a case-by-case basis and, whereLJ~er. warranted, these wastes will be handled, packaged,
and disposed of in accordance with special require-

(2) Release of tritium to the atmosphere as a .ments." (Section 2.2.2)
. result of the removal of the RPV head and
internals.

Comments: The PEIS should state clearly
(3) Storage and disposal of the resins resultin9 the range of possible unique wastes anti-

from the decontamination of radioactive cipated, and the methods by which each such
water. waste would be handled, packaged, and dis-

posed of. It is disturbing to find that
The PEIS should address itself more fully to alter * there is no consideration of potential char- i

natives to the areas presently proposed. acLe-istics prior to proceeding with the '

Sincerely, '' -
clean-up. Such considerations and analysis
should be part of the PEIS.

C+6s ' '*' B. The highly radioactive EPICOR II resins are presently
.

,

in steel-lined containers stored onsite in a concrete !C. Byr 'n Kohr, Ph.D. matrix. It is suggested in the PEIS that these con-
Nuclear Physics. tainers could be stored onsite for periods of up to
Department of Physics 20 years or shipped to special facilities for either
Millersville state Co11*9' storage or treatment. (section 2.2.3.3)

4

. Ims

1

4

A--196

_ _



. _ _ ~ - . ._ __ .- . . _ . . ~ , . .

Comment: Operation of SDS will produce
Comment Due to the high acidity of the spent resins with radioactive loads
resins, the steel liners are expected to comparable in activity and type of iso-
disintegrate at a very high rate (per- topes (except transuranics are not
haps as much as a 2t loss of mass per expected) to high-level military wastes,
week). At this rate the. containers could DOE has not agreed to accept this waste
start to leak in less than one year. The at military disposal sites and it will
PEIS does not address this concern at be much too * hot * for disposal at low '
all. Analysis of this problem and possible level waste sites. The problem of even-
solutions should be incorporated into the tual disposition of these SDS wastes is
PEIS. not addressed in the PEIS, Clear, well-

developed plans for disposal offsite
should be made and approved before SDS

Comment: Shipment to special facilities can be considered an acceptable treatmentdepends upon several considerations. What alternative.
are the special facilities contemplated

v

-and where are they located? shipment,

requires adherence to standards established III. As stated in section 6.3.1, 3.9 x 106 liters of highly,

by the NRC, one of which is solidification radioactive sump water are contained in the reactor
of these wastes. What method, or methods, building. Appendix K of the PEIS describes techniques
are proposed for this solidification? What for processing this water. Using the teolite/ Resin
is the present state of the resins? How Process the following concentrations of radionuclides
would the problem of disintegration of the in the liquid effluent (total volume of 3.9 x 106
co.itainer be handled while in transit? liters) as given in Appendix K are listed in the column,

What route would be used for delivery to (2) of Table A. The total amounts of the principal
the disposal site? radionuclides in the processed water from the reactor

building are reported on Table 10.1-2, as corrected,
These questions must be fully discussed and and are reproduced in column (3) of Table A.
alternative methods of dealing with these
problems must be presented in the PEIS. Table A

rrincipal Radionuclides in Processed
II. The reactor building sump water is not yet being treated, Water from Reactor Building

. . although the plant operators are constructing, without
J NRC approval, an ion-exchange, system (SDS) for decon- (1) (2) (3;

tamination of this water. Since this water is even more (From PEIS,
h. ghly radioactive than the (AFHB) water, the problems (From PEIS) Corrected Data)
encountered in its treatment and storage, and the ultimate Concentrations Total Activity
disposal of the wastes, should parallel those of the (pci/ml) Processed Water (pCl)
(AFRB) water, but be more extreme.

H-3 9.5 x 10-1 3.7 x 109
Comment A complete analysis and review Cs-137 5.56 x 10-5 2.2 x 105
of the treatment of this water and the
disposal of the wastes should be con- Cs-134 9.56 x 10-6 3.7 x 104
tained in the PEIS, including considera-
tion of those concerns expressed in Part Sr-90 1.78 x 10-5 6.9 x 104
I of this comment.

Sr-89 4.2 x 10-6 1.6 x 100

3
2'

|

A--197

;

_



- . - _ _ _ _ . _ _ , - - _ - _ _ ~ ~ - - . - _,_ _ _ _ . . . . . - _ _ _ - - . - _ - - - . . . - m-

.

Comment In all these calculations com-'

' Comment If this processed water is released prete mixing of the discharge water with
I'

into the river, the doses as reported on the river water was assumed. As statedTable 6.3-12 are too low by a factor of 1290.
in section 6.3.5.2, consumption of 21 kg/yr.

Incorporating the assumptions used in the of fish in the plume would lead to doses4
'

PEIS calculations, the corrected values are 20 times higher, that is, 12.2 mrem to anlisted in column (3) of Table B. Also listed adult individual.I in column (2) are the incorrect values
s

appearing in Table 6.3-12 of the PEIS.

IV. As indicated on Table 10.3-1, the largest of fsite total
i body dose to a maximum exposed individual is expected to I

- Table B occur as a result of the removal of the reactor pressure
vessel head (RPVH) and internals. As described in

- Total Body Doses for Exposed Individual for Reactor section 8.1.5.2, the principal radionuclide contributing
i Building Sump water (Zoolite/ Resin Processing Method) to this dose is tritium, the total amount to be released

over a period of one year being estimated at 560 ci.

(1) (2) (3) Comment: Alternatives to release of thisTotal Body -Total Body tritium to the atmosphere have not been.

Doses (arem) Doses (mrem) Oonsidered. The PEIS should include the
*

I Pa thway (From PEIS) (Corrected Data) possibility of condensing the tritium (in L

the form of HTO) from the vessel atmosphere
Drinking water 2.2 x 10-4 2.7 x 10-1 and disposing of it in another manner, such,

6 as solidifica lon in concrete. In as much'

Fish Consumption 5.1 x 10-4 6.1 x 10-1 as the PEIS indicates that the offsite dose
rm is a urce, as well as that f rom

Comment Using the probabilities for health Y8188se processed water to the river (as
,

ef fects as given in the PEIS (Table 4.5-1),e c rrec ed above), constitute, by several
the health effects as given in the PEIS rders of magnitude, the largest doses to
(Table 6.3-13) and Table 10.3-1) should be the public, greater attention should be

! recalculated. The correct values for the given to alternative methods.health eff ects due to the Zeolite / Resin
Processing Method for the reactor building
sump water, including discharging of the
processed water into the Susquehanna River

i are given on Table C.

Table C

Health Effects'

-Probability of Probability of
Cancer Death over Genetic Ef fect over

j Lifetime of Next 5 Generations
Pathway Exposed Individual of Exposed Individual

Drinking water 3.8 x 10-8 7,o x 10-3

Fish Consumption 8.5 x 10-8 1.6 x 10-7
1
1 The discharge of the processed water into

the Susquehanna River represents a health 5
,

risk to the public significantly greater

i than any other step in the clean up process,
with the possible exception of removal of
the RPV head and should be avoided.

4
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KEE P T H E GM D I IFT. A l l\/ C !
To Student covernment Association of Catonsville Comm. College g

It is our responsibility to keep our bay and wildlife
~

00nPED INTO THE SOSQUCHANNA WHICH WilLelivs. For this reason we cannot allow the representatives

from Three Mile Island to dump radioactive paste into the EVCNTO RLLV FlLTER INTO THE CHESAPCAL'E BAY T
Susqushanna River. This waste will eventually filter into c

"

'the Chesapeake Bay and it is not yet known what the final
THIS IS V CHANCE TO BC HEARD- SIGN MOL

-q

reeult will be. Can we afford to take this risk? Tonight , s
is the last of 32 hearings (for the public) to take place f M M LSLAAlf) WAS THC.tR MTAtf,-Wr El ICg

'e,in Middletown, Pennsylvania in the town hall at 7:30 p.m.

t!nfortunately, this inciDnt ha s not been very well publicized. h oldd1LO Aha O tr J; (4fp

Tha mtdia does not seem to think these public hearings are QA kM #

of interest to the public. It is up to us to prove that the p 7h 4 g 3 w . . g4.

7 (id J hpeople of Catonsville Community College are conserned, g
Your vote of suppert will be greatly appreciated . 3 fMg "
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dC 4M hericana Drivep.
e Annandale, vs. 22003,

( November 18,1960

F Dr. Bernard J. Snyder

/ k Program Director, ihree Mile Island Program Of fice
Of fice of Nuclear Reactor Regulation

g U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

""
/ s Dear Dr. Snyder,

Please f ind enclosed a copy of my comment s on Doc ket No. 50-320,s s -

) t % the draf t programmat ic environmental 1syct statement related .a decontaminat ion
j 4 and disposal of radioactive unstes resulting from March 28,19 9 accident Three

Mile taland Nucteer Station, thit 2. I hope that t he coesacett, of m:self and my
!g i fellow citizens are carefully read and considered in a most s toveht f ul

.g h manner.

\ ^ ; vould like to make ele a: t ral point, that due to the lackA g
4 of cost and cost /benifit analvsla, tha6 de next edition of this EIS must

A A / be considered to be an additional draf t, .et a final EIS. This vould allow
the public to participate in a meaningful uny in the process, for vittmut

7 y the coat informat*on, public participation in t he process has been st imeed.
r Also, that a draf t EIS should be produced for each decision in the clean-up

O# *4 & 4 process, again to allow pubide participation.

Thank you for your considesations.,

) I' f Yours truly,
') W

[']W
, - * & 4 ,- ,W-
xA .g ::11nt.1 -ists

/
'

4 A_ _%

% IS,

!
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2)1 found na " ntion of the disposal of liquids westes except for the water
in the containment building. Are we to believe that that water is all the radio-

Comments of Ira May act ive liquids on-site?

Environmental Cecchemist, Annandale, VA
3)The proposed mass balances do not add up.

In general, I f elt that the hydrology of the Susquehanna River
and of Three Mile Island, itself, and the impact of the disposal of radioactive 4)the use of tritiated water as a cleaning fluid use proposed in one section of
ligotas into those systems is incompletely addressed Estimates if concentrations the ecument, however, there is no mention of any occupational expo eure f rom
in the river assume complete sizing during low flow periods by tie drinking such a program.
water intakes of Lancaster, PA. 'et, there is no discussion as to how a complete
mixing theory was arrived upon. < at about thermal ef f ects, both in a stratified 5)Thers is no listing of the radioactive elements at the sits. An inventory
river system and in the released water? Does the meeting of a e=fe drinking of the scope of the radioactive on alte would be helpfat for any clear
weter standard at the intake point suggest no impact? I would suggest t hat en understanding of the problem.

EPA drinking water standard is not an impact f ree level rather it is a level
at which corrective action must be taken. If the water of Lancaster, PA. contained 6)The-a is no discussion of the disposal of high-level wastes. And now that
the drinking water standard for tritium, it would be time to investigate the the Hanford Washington site has been closed by the citizens of Washington state
use of that water not a saf e point. Would the location of the several dans to low level waste, where vill those wastes now got
downstream aid or hinder the complete mixing assumed?These questions must be
answered before a complets assessment of the potetial impacts of retsase of ?)Wre appeared to be no discussion of 41ternatives in the document for
water to the River can be arrived at. dif f erence courses of action. Also it would appear that the statement"it is

against regulations" is inappropiate in an impact statement. Such a statement

Sediment deposition with the Susquehanna River and Chesapeake by it self la not suf ficient to limit a course of action.

Bay, and adsorbtion of radionucleides by clay minerals, is barely addressed in
the Draft EIS. My studies of estuarine systems would suggest that much of the 8) Why was the relative merits of ocean dumping not assesse lf It would appear
released radionuclides would adsorb to clay particles almost immediatly, and that dilution with ocean water of liquid weste is en attractive alternattve.

would be removed from the water column to the sediment layers. The work of
Eddington and Robbins of the hgonne National laboratory (1.e. Chapter 44, 9)There is no mention in the document of what the license requirements are.
Environmental Biogeochemistry, ed. by J.O. Nriagu, Patterns of Deposition of Natural although an impact is asessed of ten on the basis that it is within those

and Fallout Radionuclides in the Sedimetna of lake Michigan g their relation requirements.

to Limnological Processes) states that the residence t&me o Ca h aquatic
systenes is less than 1 year with the result that 95% of thr e which enters the 10) does the monitoring program match teh decontaminatbn procedure or is it
system is in the sediments.McHenry etal.(Accumulation of h ollout Cesium 137 in set up for general monitorr ing ?

Soils and Sediments in Selected Watersheds Water Resources Resa.rch Vol.9,
No. 3. P. 676, 1973) state that Casium 137 is concentrated up to 24 times in 11) There is no mention of the training of the number of werkers who will be
the sediments than in the respective watershed. This information would required to complete the decontamination procedure. Althoegh their occupational
suggest that Cs will be concentrated into the sediment layers to a great de, area dose may be low, will they be prepare 1 to cope with the situation in the con-
and that the could potentially lead to areas of the Bay bottom that would tairment building?

be heavily contaminated with radioactive elements.
Thank you again for this oppurtunity to connent.

I an disturbed by the lack of mention of the f act that oyster
and class and all other she&1 building aquatic organisms will use Strontium in
place of Calcium in their carbonate shall makeup. As a matter of fact, studies
by Dr. Holland of Harvard and myself during my studies at Johns flopkins Universi;,
in Baltimore, suggest that the geochemistry of the strontiate-aragonits crystal
building process in shells favors strontium use. TLerefore it wr,uld appear that
addition of Sr to the squatic system wou11 lead to co entrations of the element
in the shells as well as the tissues of these organism., and would lead to impacts
greater than those postulated in the draf t st & ment.

I felt that those three geological and geochemical points were in -
. adequatly addresssed in the statament and are of vital importance to someone of
my technical background. The other major issues which disturbed me I have decided
to present only in summary form as they are not areas of my immediat e expertise.
They are as follows:

1) I found that the document was poorly written, some sections did not upear
to even have been proof-read.Tectriical figures of ten did not add up and e ven
more of ten did not agree with other figures elsewhere in the statement.

P
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[,0MQQ U.S. Nuclear Regulatory Commission November 20. 19801 ewpemne 0011664 W2ao
twe Flos)496o2 aTouc f oN Dc

November 20, 1980

o Criterna for liquid and gaseous releases are not stated
in the PEIS. Consideration should be given to permitting

U.S. Nuclear Regulatary Commission releases under the same criteria as required in the TMI-2
hashington, D. C. 20555 operating license.

ATTN: Director, Three Mile Island Program Office P tential conf!! cts between the NRC other federal agencies,o
and the Pennsylvania State and local governmente, are not

The Atos - Industrial Torum's Committee on Three Mile Island 2 discussed. Pr blems have occurred at Three Mile Island
Recovery has reviewed the Nuclear Regulatory Commission's craft and are briefly addressed in the PEI . ,0ther problems are
Programmatic Environmental Impact Statement (PEIS), NUREG 0683. likely to occur during the clean up act*vities and should

be considered.
The Committee endorses,the draft PEIS conclusion that clean up

There is a real need in the view of tne Committee for the clean-upoperations will have minimal adverse ef fect on the public health
and safety and the environment, and agrees that offsite radiation to proceed expeditiously. Possible leaks and indecisions can lead

to further public fears. Prompt action will minimize the risksexposure would be much less than the design objectives of - pren-
dax ! of 10 CtR 50 for an operating power plant. and the possible psychological stress to those living in the

viciMty of TMI.
The following general comments are subm;*ted for your considera-
tion: Should you wish to contact AIF Committee members to obtain further

information on the Committee's views for the clean-up of TMI-2
The PElS provides a thorough and accurate analysis of the the Commi m e Secre ary Frank Graham, wou W h ple ned to assisto
risks to the public health and safety and environment. y u in the arrangements. A Committee membership list is enclosed.
The analysis is supported by an overwhelming smount of
technical in fo rma tion . Sincerely,

o *a e ; raft PEIS does not recognize, however, the risks to Y*

pubite health and safety and to the env'.ronment associated Mwith de?ays in the clean-up. The risks associated with ncent S. Boyer
delay shvald be considered and '.315 urgency should also h* "

be recognt'ed in the approval process for the IElb. e on TMI 2
Recovery

o Alternatives for disposal of radioactive waste not suit-
able for shallow land burial are not addressed, hhile it
is recognized that the disposal of high level waste is an
unresolved national issue and that such wastes should be
removed from TMI as soon as possible, consideration needs
to be given for the Department of inergy to provide interim
storage at federal sites,

While the PEIS points out some unacceptable clean-up a er-o
natives (such as doing nothing), it does not indicate 5aich
of the clea -up alternatives are acceptable. Indicating
acceptable alternatives can expedite clean-up activities
and provide some degree of planning certainty in the pro-
cess.

2
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ATONIC INDUSTRflL FC'Utl COMMITTEE ON THPEE MILE ISLAND TWO RECOVERYCOMMITTEE ON THREE MILE ISLAND TWO RECOVERY Fagelf'

Chairman: Vincent S. Boyer
Irwi Spickler

Senior Vice President, Nuclear Power PartnerPhiladelphia Electric Company Dames 6 Moore Company

Fred M. SternSecretary: Frank W. Graham Vice PresidentSpecial Studies Manager Engineering and DevelopmentAtomic Industrial Forum. Inc- NSSS Projects and Licensing
Combustion Engineering, Inc.

A. Philip Bray Richard Jortberg John J. TaylorVice President 4 Ceneral Manager Director of Nuclear Safety Vice President and General ManagerNuclear Power Systems Division Commonwealth Edison Company Nuclear Energy SystemsGeneral Electric Company
Westinghouse Electric Corp.George H. Kimmons

Robert Brooksbank Manager Robert UhrigSection Head Engineering and Construction Vice PresidentPilot Plsnt Section Tennessee Valley Authority
Chemicat Technology Division Advanced Systems and Technology

Florida Power and Light CompanyOak Ridge National Laboratory lierbert J. C. Kouts
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COMMENT TO THE PEIS FOR TMI-2 CLEANUP
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A. Planned releases 10
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B. Tritiated water genatoxicity 11

(PEIS) related to decontamination and disposal of radioactive

C. Tritiated thymidine genotoxicity 12 wastes resulting from the March 2P, 1979, accident at Three

D. Summary of genotoxic effects 13 Mile Island Nuclear Station, Unit 2 (NUREG-0683) is a

seriously deficient document. This draft PEIS is so daficient
v. Actinide Releases-

as to render it useless in its present state for the purposes

A. Lack of consideration in PEIS 13 for which it is mandated - informing decision makers and pro-

B. Estimated actinide inventory 14 tecting the pablic. The deficiencies of the draf t PEIS in-

clude gross underestimation of the potential adverse impact
C. Actinide genotoxicity 14

of the release cf radionuclides during many of the TMI-2

D. Summary of genotoxic effects 16 cleanup steps proposed upon the people of the Susquehanna

VI. Other 'Radionuclide Releases 17 Valley region.

VII. Summary of Adverse Human Health Ef fects The deficiencies of the draf t PEIS for TMI-2 cleanup are

A. Radioecological transfer factors 18 substantive, procedural and organizational. The document is not

a balanced impartial scientific analysis of the potential en-
- B. Carcinogenicity 20

vironmental impacts from the proposed steps. Where scientists
C. Mutagenicity 21 sdisagree, it chooses those quantitative values most favorable
D. Teratogenicity 21 for the licensee. The reader is never informed of other quanti-

tative estimates or even that a range of disagreement exists.
VIII. Miscellaneous Comments Ranges in quantitative risks from all radionuclides potentially

A. Draf t PEIS authers 22 released during TMI-2 cleanup are invaluable for the process of
B. Proprietary information 23 unbiased decision-making. The one-sided presentation of the

draft PEIS has never been permissible when determining how many
C. Missing pages 23

f atalities will result f rom narrowing the curb of a highway;

D. Sump water tritium 23 it clearly is unt;ceptable when the risks involve hea' th hazards
E. Storage and transportation of tritium 23 to the people of the Susquehanna valley.*

IX. References 24

* Airborne releases potentially affect 2 million people within a
X. Appendix 26 50 mile radius, water discharges potentially affect the cities

of Baltimcre, Lancaster and other municipalities which derive
their drinking water from the Susquehanna River.
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The basic purpose of an impact statement is to permit reactors, the accident and prior " cleanup" activities. The

decision makers to know the impacts and risks associated with draft PEIS ignorme *his principle entirely, treating any pro-

any action - in this case with the cleanup of TMI-2. The first posed rileases of tritium into the Susquehanna River as if these
,

principle is comprehensiveness. All of the impacts 'must be in. prior releases had never occurred and ignoring evidence that re-

cluded and discussed, however, in this draft PEIS soaa very im- Peated discharges increase the impact upon human health,

portant impacts are lef t unmentioned in their totality, 'uch
as possible releases of plutonium-241, uranium-235, urar.ium-238 The third requirement of a PEIS is that it must identify andi

evaluate alternatives so that a decision maker can know whatand other actinides known to exist in large quantitites within
chotees are available to him or to her. This is particularlythe reactor core,
important in a highly technical area like the cleanup cf TMI-I.

Secondly, an impact statement must fairly and completely The organization of the draf t PEIS does not make clear the con-

include all information about potential risks. This draft PEIS sequences of the choices which are being censidered, nor the

has consistently ignored reports or evidences indicating greater alternatives. Furthermore, because the cost of eliminating any

risks, including reports which the NRC itself has commissioned. particular hazard cr impact May be either very great or relatively

For example, Appendix 5 *Ingineering considerations Related to cheap, it is important to know some range of magnit ade of ccm-

Imrobi iastion of Radiodative Fastes,' gives a detailed analysis parative costs. 40 CFR Section 1502.23 requires that an EIS

of the alternatives for immobilization. Yet nowhere in that should include factors not relaced to environmental quality that

appendix is referer.ce made to a report commissioned by the NRC *are likely to be relevant and important to a decision.* Olearly

entitled " Status Report on recohability, Structura! Incaprity, the comparative costs of alternatives for each aspect of the clean-

and Radiation Stability of Crpanto Ion raohange Assins Solidified up fall within Section 1502.23's requirements. The absence of

in Cement and went with Additives." This report, compiled by such cost information from the draft PEIS* renders meaningful

Brookhaven Na' ..nal I.aboratory, Nuclear Waste Management Divi. evaluation difficult at this stage.

sion, outlines souw of the potential problems with solidification
*by cement, yet it is never cited in the draft PEIS.

be evaluated is a cleanur where the end product is recemciissioning

This problem is particularly important in the area of esti- the reactor (the chosen policy) or decommissioning. Although these

mating biological dangers inherent in potential releases of are the end of the line differences, they produce differences even

radionuclides during the TMI-2 cleanup operation. The NRC is even in the early stages of cleanup. The draf t PEIS does not even

well aware of discrepancies covering several orders of magni. include a list of what different steps would be taken and how socn

tude in risk assessments from radionuclides, yet these ranges this choice would be reflected in differing types of work, dif-

of values are not commented upon in this draft PEIS and decision fering environmental impacts and differing health risks,

makers are never informed of the range of human health risk.
While the agency apparently believes that the raising of this

Another aspect of the fair evaluation principle is that it issue would be politically unwise, the f act that environmental un-

must be based en real and actual conditions, not en a hypothetica; pacts of the cleanup will be affected makes it impossible to avoid.

or imaginary world. This means any health consequences must be
evaluated in relation to the discharges already absorbed by the

*It has been promised for inclusien in the f.nal PEIS,
Susquehanna Vatley population during the operation of the TMI

Vd1
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While there is little if any disagreement with the agency's (See comments of NRC staf f reported in October 6, 1980, issue
position that the reactor core must be removed from the containment of Inside Ny , stating that the resins could degrade to give off
vessel at Jone point, it is not nearly so clear that othar portions ases and corrode the containers.) These considerations, along
of the cleanup of the containment building would have to be so tho- Wf b Mfh mq e wh%
reugh. If in fact the facility is never to be recommissioned (and W rh hh meer W % W h
it is the' opinion of some scientists that it is ludicrous to even

less radioactivity to handle and dispose of, the icnger it is
censider recommissioning, in light of the internal damage to the retained), should be pulled together from the document and pre-
facility that has taken place as the result of the events between

sented as a clear, reasonable alternative to rushing into further
. March 28th and April 7th, 1979), then it makes little sense to ,

spend the scarce resources of the utility on making the facility2

" white-glove" clean. It would also change the problem of disposal In many instances throughout the draft PEIS (because of a

of resins, with the containment building becoming a possible in- stated policy in the document and in public meetings), the NRC

terior site. Nor does it make sense to generate more resin or staff have stated no preference for a particular alternative.

other wastes than is absolutely necessary, in light of the tre- Staff have indicated that the PEIS is not meant to be a decision-

mondous problems of ultimate disposal of those wastes. The pub- making document, and therefore neither the draf t nor the final

lie has the right to detailed information regarding the alterna- PEIS will contain preferences. While the PIIS need not, in fact

tive of decommissioning, even if that is not the alterna tive even- should not, be a decision-making document, CEO regulations do

tually chosen. It is a reasonable alternative, if not a po u ti- require that preferences be clearly stated. 40 CFR 1502.14 (e) .
cally comfortable one, and legally must be considered. As sutnitted to the public for comment, the draft PEIS does not

give the public any sense of how the cleanup might proceed. Rather,
As another example, the agency has made no direct, clear s am- it consists of a confusing set of ifs, ands and buts, with no clear

parison of two major alternatives in the cleanup - be* ween the g g g g
proposed quick processing of containment building water and stor- dh WW h h m@e en W QW n M G m M
age of resulting radwastes on the island for an apparently in- a simple task and there are many unanswered guestions concerning
definite period, or the alternative of keeping that water in the

containment building, unprocessed, until it is clear that there

is somewhere other than the island to store the wastes. Scattered
throughout the document are bits and pieces of such a comparison.
It is stated that under no circumstances should *MI become a per- It is impcrtant to note that the NRC ignored its own policy

manent waste storage site, and yet, in the absence of any other of not stating preferences in those instances where it preferredI

steps, that is exactly what will occur. There is no attempt to

directly .,alance the vague threats of leakage of containment build-
*Again, important technical information necessary for evaluating

ing water against storage of concentrated waste in storage facill- these alternatives has been omitted from the draf t PEIS in viola-
'

ties that are constructed to withstand " design basis * flood, and tion of the law. The report continues to allude to the terrible
consequences of not maintaining certain operating equipment, with-

not probable maximum floodr against the fact that the steel con- out adding that a system is being developed for keeping the core
tainers holding highly radioactive EPICCP-II resins may be almost in a permanent st'utdown mode without the use cf any mechanical com-

oenents (see NRC Status Report of October 14, 1980, p. 3). This
useless as a second barrier to leakage of radioactive material. reflects the same scare tactics used in the Envirorzmental Assess-

ment for venting krypton-85, which impartial reviewers found badly
overstating the need for immediate entry and the risks of mechan 1-
cal breakdun.

AG

i
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not to consider a particular alternative. We strongly suggest Susquehanna River prior to and during the accident in March 1919.

that the staff include ap reasonable alternatives, attempt to Additional releases of tritium may be planned following the clean-

place alternatives in the context of particular scenarios where up of containment building sump and primary coolant waters.

possible, and to explicity state staff evr.luations of particular
3) In evaluating intentional releaws of tritium into

alternatives,
air and water, the draft PEIS ignora the concerns and fears

Finally, the draft PEIS attempts to urge a * quick and dirty = of the public while exaggerating che consequences of keeping
tritium on-site. Costs of alternative methods of tritium dis-analysis and "get on with the job" approach in order to reduce
posal off-site, such as stcrage for 60 years in steel tank cars,(and just by coincidence to reduce the opportunity forstress

critical review). It is now claimed, as it was during the krypton are not discussed.

venting controversy, that the more quickly the cleanup occurs and 4) None of the release tables contain any information con-
is completed, the lower the stress lev <'s in the surrounding com-

cerning actinides, this despite the existence of 150,000 curies
munity will be. Since the cleanup will take several years in any

of plutonium-241 and unknown quantities of plutonium-239, uranium,
case, the difference between five years or seven years will make thorium, polonium and other actinides in the TMI-2 core in which
much less dif f erence in the levels of stress than a well-planned pro- 90 percenc of the fuel rods have been broken. The adverse human
cedure that takes into account the real fears and concerns of the health impact from these actinides during r.eanup of the crumbled
public. Stress is caused to a significant degree by a lack of core must be accurately assessed. The entire problem of
trust and understanding. Acceleration of the review and decision

core disassembly is paid only the barest cf attention, a pro-
making processes only increases this lack of trust and fear of

blem of sufficient magnitude to require a PEIS of its own.
a cover-up.

5) Human health hazards resulting froni environmental con-
II. Summarv of Specific Comments tamination by the other radionuclides released during the TMI-2

cleanup have been underestimated due to low rad.oecological trans-

The remainder of this comment to the draft PEIS addresses fer factors and conservative estimates of resultant genotoxicity,

specific failures and inadequacies'of the document. Specific
comments are contained in sections III-VIII of our reply which
comprise the following points in summary:

1) No facility exists at present which will accept radio- Although Nuclear Regulatory Commission regulations, the

active wastes generated by the various phases of the TMI-2 cleanup. National Environmental policy Act and Icuncil on Environmental

The Richland, Washington site, mentioned in the PEIS has stopped Quality guidelines all require preparation and filing of a

taking TMI-2-generated radwastes. This problem must be solved programmatic Environmental Impact Statement prior to the initiation

before the cleanup operations generate additional radioactive of any major actions which will significantly affect the quality

wastes which must be stored on Three Mile Island. of the human environment, the cleanup of the accident at Three

Mile Island Cnit 2, has already begun. Three forms of radio-
2) Tritium releases are taken completely out of context.

active wastes (radwastes) have already been generated by this
In addition to the potential airborne releases of 560 curies and

cleanup operation:
water releases of 270 euries from the auxiliary building water,
there previously have been excessive tritiue releases into the

M.13
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itself, where they now reside. This location is surely the
1) Gaseous; the 43,000 curies of krypton-85

safest site on Three Mile Island at present. Until alternative
which were released into the environment during two weeks

off-site radwaste storage is available, the reactor vessel,
in June and July, 1980,

complete with circulating boron-saturated water and steel and

2) I.iquids the 475,000 gallons of tritium- concrete walls represents a safe interim storage site.

contaminated water in the auxiliary and fuel handling

buildings, and No further phases of decontamination and disposal of rada -

active wastes from Ur.at 2 of the Three Mile Island nuclear reactor
3) Solids the contaminated resins generated should take place until the issue of radwaste disposal can be un-

by the EPICOR-II filtration of radionuclides cther than ambiguously resolved. The programmatic Environmental lapact State-
tritium from the auxiliary and fuel handling buildings' ment must address this issue before safety for the environment
water * from any other aspects of the cleanup operation is addressed.

Additional gaseous, liquid and solid wa4tes exist and will be IV. Tritium Releases

further generated by-the cleanup operation, including sump and
primary coolant waters and any resins and zeolAtes generated by Although the PEIS clearly states "he March 28, 1979,

their cleanup, and, most important11, 100 tons of the reactor accident and its associated environmental impacts also are nct

core which resides in a highly disorganized and potentially within the scope of this PEIS," this approach is untenable from

irretrievable state. The radwastes generated by the core alone the standpoint of protection of human health, from which stand-

during cleanup will comprise some of the most highly contaminated point, presumably, the PEls is being written. Obviously the
material both in terms of volume and spe<:ific radioactivity ever PEIS can do nothing to abate the environmental insults l'ncurred
generated in the history of the nuclear industry. around Three Mile Island from March 28th until April 7th, 1979.

#"***** * * ** *** * * * * * " #* **
Generation of these volumes of radwastes presumes the

account as a premise for the present PEIS is a failure to recog-
existence of safe radwaste disposal siter. No such sites exist.

* " " # "
The Hanford Reservation at Richland, Washington, which heretofore

***# *

has accepted TMI-2-generated radwastes, has limited the nun.ber of
shipnents it will accept and may in July, 1981, cease acceptance Genotoxic insults to the human gene pool such as carcino-

of all TMI-2 radwastes. An immediate problem are the primary genic and mutagenic changes in the DNA of human chromosomes are
resins containing one-half million curies of radioactivity, not removed once they are trapped into replicating (viatle) cells.

Storage of these resins on *hree Mile Island has not'been cer- Hence, sequential genotoxie insults accumulate in the human gene
tified by the NRC. The problem will unly be exacerbated when pool and a population's risk for cancer and birth defects in-
the core, which contains over 35 million curies, is disassembled creases each time it is exposed to further relaases of genotoxic

and packaged up for radwaste disposal. At the moment, the ,

saf est vestibule for these 35 million curies of radwastes, plus
unknown millions of curies of uran.um-235, uranium M' pluto- gg g

nium-239 and cther actinides, nay well be the reactor vessel

W114
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43,000 curies from the venting of krypton-85 gas thirteen months reas n is that genotoxic agents attack DNA in direct proportion

t the total nunber'of molecules If 2,000 carcinogenic and muta-later and are imperiled by further releases of radionuclides during

subsequent phases of the cleanup operation over the next five to genic events were to be initiated by 200 curies of tritium in the

seven years, water supply, it would not matter if these 200 curies were present

during one single day or over 500 days, the same 2,000 total ir-

Specifically with regard to tritium, the population residing reversible changes in DNA of human cells would take place. It
near Three Mile Island had received considerable exposure prior to has been conclusively proven that there is no lower threshold below

the accident on March 28, 1979. Assuming that Unit 2 released tri- which human carcinogens fail to act (2). If anything, small, per-

tium at a rate similar to Unit 1, area residents were receiving at sistent doses of a carcinogen are more damaging than one large dose.
least annual releases of 1,434 curies of tritium into their This has been shown by Baserga et al (3) for tritium in experi-
air and 378 curies of tritium into the Susquehanna River (1) . mental induction of cancer in mice using tritiated thymidine. More
The latter may be an underestimate since the technician at TMI-2 tumors were induced by a 10 microcurie per gram dose given in six

in charge of tritimm-monitoring reported af ter the accident that injections spread over eight days than as a single injection.

his supervisor of ten rejected tritium sampling data from the Sus-

quehanna River for three or four days because they were too high. B. Tritiated water genotoxicity

Only values which fell within the NRC regulations were reported.

On top of this normal tritium release into air and water, an un- Dcbson (4) recently measured the biological effects from

known quantity was released into the environment between March protracted exposure to low tritium concentrations in water. His

28th and April 7 th,1979. There were at least 200 curies of biological endpoint was irreversible loss of female germ cells in

tritium in the 265,000 gallons of contaminated water released both mice and monkeys. His conclusions *Ef fects from tritium were

into the Susquehanna River on March 30th and 31st, 1979. When observed at surprisingly low concentrations where tritium was

it is realized that the City of Lancaster water intake 17 miles found more damaging than previously thought. " Since Dobson con-

downstream f rom TMI receives 8 million gallons of Susquehanna River ducted similar experiments with cobalt-60, a gamma-emitter, he

water daily and that the Baltimore water intake, 49 miles down- could compare the biological effects of the beta particles emitted

stream, may receive as much as 250 million gallons per day, it ob- from tritium and the gamma rays from cobalt-60. At low exposures ,

tains that significant populations have received tritium contamira- comparable to tritium concentrations in the auxiliary and fuel

tion prior to any further planned releases as a result of the building contaminated water after EPICOR-II processing, the rela-

cleanup process, tive biological ef fectiveness was found to approach three, or

three times the potency of the cobalt-60 gamma rays. Dcbson also

A. Planned releases warned of possible special hazards to the fetus of both tritiated

water and cobalt-60.
Clearly NRC regulations and EPA guidelines regarding con-

Tritiated water (THO) equilibrates with normal water (H O)tamination of drinking water by tritium are designed to protect 2

the health of the public, since this radioactive isctope of hydro. remarkably quickly upon ingestion, beginning within 2 minutes and

gen is genotoxic. The total genotoxic effect of several hundred complete by 45 minutes (5). The biological half-life of THO in

curies of tritium will be the same whether it is put into the the human body is 11.5 days (5), which, considering the 12.26 year

Susquehanna River on , ne day or over the course of more than one physical half-life, is enough time fer disintegration of 0.2 per:ent

year, as proposed in one alternative of the PEIS, however. The
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of the .ngested tritium atoms in the human body. Beta particles skin, lung and livers ref. 9). Tritiated cnymidine similarly
released frem the tritium atom carry an average energy of 6,000 causes increased cancer frequencies in mice whose ar+hers were
electron volts (18 key maximum) and travel an average of 1.5 mic, treated with the radioactive compound while they were ,i_n, utero,
rons in tissue (8 p r-~imum) . a specific type of teratogenic effect (3). In addition, tri-

tiated thymidine causes birth defects in offspring of treated
A1 hough tritAum-released beca particles have weak pene- males (10). In these experiments it was estimated 'that the num-

trating power and rey be stopped by a piece of wood, thick clothing ber of DNA mutations was over f our times the number of tritium
or layer of skin outside the body, this short track ler.gth becomes disintegrations, a fact again attributed to the high release of

a deficit for tritium inside the body. The THQ tritium atom freely tritium's beta energy within the nucleus (10) .

exchanges with hydrogen atoms in the hydrogen bond of the DNA double

helix, for example. Disintegrations here or anywhere within the In summary, tritiated thymidine is 1000 times as genotoxic

nucleus of a human cell relem-N a beta particle which exp..ais 90 as tritiated water and has been shown to induce caruinogenesis,

percent of its energy within the nucleus, creatJ' in the process teratogenesis and mutagenesis in treated mice,

about 200 ton pairs. The energy of a beta particle released from
D. Summa rv of genotoxic effectstritium decay within the nucleus of a human cell is so great that

chromosomal breaks are initiated at a frequency of about one per
If the NRC is to maximally protect the healt_. of personsbeta decay (6). Only 1000 atoms of tritium in a cellular nucleus

are sufficient to provide it with a radiation adsorbed dose of residing in and around the area of MI, then for each radionuclide

which has been released or will be released as a result of theone millirad per hour (6). It is estimated that for every visible

chromcsomal break engendered by tritium decay, there are approx . cleanup operation, the NRC must err on the side of caution. The

mately 20 unrepaired genetic alterations in DNA. draf t PEIS does not do this, erring on the contrary far in f a"or

of the licensee. Specifically with regard to tritium, since tri-

C. Tritiated thynidine genotoxtetty tinted water itself, and sven acre so tritiated thymidine have been

found to be carcinogenic, teratogenic and mutagenic, it would make

Specific adverse biological effects of many radionuclides sense to keep this radionuclide, to the extent possible, out of

the environment in which it will come into human contact. Thisare enhanced several orders of magnitude if inorganic precursors

are biologically converted to their organic form. For example, means abstinence from dumping tritiated water into the Susquehanna

vitamin B12 containing the cobalt-60 nucleus is 5,700 times as River and abstinence from dumping tritium itself into the air.

detrimental radiologically as is an equivalent number of inorganic Alternatively, retention of tritiated water in tanks for 60 years

ccbalt-60 atoms when ingested by the human organism (7). Similarly, at TMI-2 would reduce its radioactivity by about 95 percent,

atom for atom, tritiated thymidine is 1000 times mere lethal than sparing the pcpulation living around the island this much' geno-

tritiated water as tested in human cell cultures (8). Tritiated toxic insult, especially those who drink Susquehanna River water,

thymidine may be created by all cells, whether microbial or mam-
v. Actinide Releasesmaltan, when exposed to triciated water.

Tritiated thymidine is highly carcinogenic in mice. A A. Lack of consideration in PEIS

single dose of 1 microcurie per gram induces tumcrs in half of

the treated mice (lymphomas and rarcinomas of salivary gland, Although by far they constitute the major health threat

both in terms of radwaste disposal and potential contamination

A-36
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of the public during the cleanup operation, actinide or trans- events occur within the same cell (12). In rare cases one'of
uranic elements are scarcely mentioned in the PEIS. In only these genetic events is inherited from a parent (13), but in

.one place, Table 10.4-3. TW .2 Core Inventory,' is an actinie general both genetic changes are engendered by contact with an
element mentioned, and there only one, plutonium-241, of which environmental carcinogen. Since the human is composed of 20
150,000 curies were shown to be present as of June 30, 1980. trillion cells, it is rare that one cell suffers two independent

genetic changes in the same genes of hcsaologous chromosomes, for
B. Estimated actinide inventory most carcinogens act during a discreet period of time and then

are eliminated from the body. Actinide particles, however, re-

The TMI-2 core when new consisted of.100 tons of uranium main entrapped within the same group of cells for a lifetime,
,

oxide, which was 97.04 percent uranium-238 and 2.96 percent emitting alpha particles all the while. The probability of a

uranium-235. 'Although the TMI-2 reactor was only functional given cell being hit in homologous. cancer genes now increases
for three months before the accident on March 28, 1979, suffi- dramatically, up to a probability of 1.00 (unity) in the case

cient neutron-bombardment of uranium-23S atoms occurred to of 1 microgram of plutonium-239 (11),
fproduce considerable plutonium-239. This radioisotope of

,

. plutonium is not only dangerous to health if breathed or con. Actinides spontaneous;y disintegrate by alpha decay. These

sumed,"but also in'that only eight pounds are sufficient to alpha particles create tens of thousands of ion pairs for every

create the nuclecs of a' nuclear bomb, which is the mafor reason micron they traverse in human tissue. The relative biological

that spent uranium fuels are no longer. reprocessed in this effectiveness of the alpha particle from americium-241 (5.5 Mev)

was recently found to be 278 for 100 millirad or less (14). This.

country.
is roughly 278 times as genotoxic as an equivalent number of

In addition to uranium-238, uranium-235 and plutonium-239, gamma rays.

there should be trace amounts of thorium-230, radium-226, raden-
In addition to several convincing studies of actinide-

222 and polonium-210 in the crumbled core and primary coolant
induced experimental carcinogenesis in test animals, there have

water. been numerous epidemiologic studies in humans which demonstrate

higher cancer incidence as a function of low level actinide ex-
C. Actinide genotoxicity

posure. Among the first epidemiologic studies were those of

8 a s n a re at d W cen M % .
.No substances are known which are mora carcinogenic than

Nuclear workers at the Hanford Reservation (16), Portsmouth
the actinides. A mere microgram of plutonium-239 in the lungs

Naval Shipyard (17) and Lawrence Livermore I.aboratory (18) have
of a human is a 100 percent carcinogenic dose (11). What Ls

all been shown to have a higher cancer incidence than closely
worse, detection of these alpha-particle emitting compounds is

matched control populations. Utah school children who lived
impossible by whole body scanning, the alpha particles being:

d wnwind from the Yucca Flats nuclear test site developed two
unable to pass more than a fraction of a micron through human

to three times the expected leukemia rate in the following decade
tissues.4

(19). Three times as many of the cast and crew of he Conquerore

The reason for acute genotoxicity of actinides can be developed cancer as anticipated after spending only a few months

understood in the light of modern carcinogenic thecry. Initia- in the same area one year after 11 nuclear tests (20). Similar

tion of carcinogenesis requires that two independent genetic increases in cancer and birth defects have been seen among soldiers

|

'
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who witnessed nuclear weapons testing and their families (21).

The actinides and cther radienuclides released accidentally at empi yed to cut through the tangled network of uranium cxide,
munitions manufacturing sites or purposefully at nuclear weapons zirconium cladding and steel? Will hacksaws be employed? How
test sites are of approximately the same spectrum as now con- many of the potentially required procedures can be mitigated by
tained in the core of the TMI-2 reactor. rem te control? If not, what will be the exposure to workers?

How much danger is there of drops, spills and inadvertant crumb-
D. Synmary of genotoxie effects ling contaminating the environment as large, irregular chunks of

the core are lifted out of the containment vessel? This sectica
In addition to the dangers of tritium, whose deliberate of the PEIS must be written as to address all potential scenarios

release into the air and Susquehanna River is pro- encountered in the decontamination of the core, and may require

posed , we have focussed on the actinides as the most dangerous a separate PE S in itself. This decontamination procedure may

genotoxic radionuclides to be encountered and potentially dis. unavoidably cause exposures in excess cf those standards which

persed into the environment during the TMI-2 cleanup operation. the draf t pEIS assu:nes otherwise will be met.
.

'
Unlike most of the radionucli$es contaminating the TMI-2 site,

most of the actinides have half-lives in the millions of years, VI. Other Radionuclide Peleases

meaning that they may contaminate the environment for thousands

of generations if released or improperly stored. This fact
*his comment has emphasized health problems arising from

coupled with their high carcinogenic potential makes it impera-
d nMrmae mm'

tive that a sanctioned high level radioactive disposal site
and actinides originating from the TM:-2 cleanup operation,

is available before any part of the containment building clean-
of the approximately 170 other radienuclides created during

ups sump water, primary coolant water and especially the core
the three months of TMI-2 operation, many, due to their pre-

itself; begins.
valence, genctoxicity er both are also dangercus to human

The draft PEIS is not reassuring when it comes to describ- health. Almost 1 million curies of radioactive strontium and

ing alternative methodologies fer decontamination of that most half a s.1111on curies cf radioactive cesium remain in the ccre.

critical source of actinides, the reactor core. Section 8.2 There is sufficient iodine-129 remaining to still cause neo-

treats this operation almost as if it were the normal defueling natal hypothyroidism if released into the environment. Even

process, moving fuel rod assemblies out through the fuel canal the remaining carbon-14 is more dangerous than realized con-

followed by " scavenging and vacuuming." This benign approach sidering its long half-life and that the spa estutated that

ignores the present condition of the core in which 90 percent releases from reprocessing plants in the year 2000 could be

of the fuel rods are broken and in which mere than 50 percent responsible for 12,000 cases of cancer and birth defects (22).

of the fuel pellets may have melted and formed an uranium oxide
Each of the 187 radionuclides created in a nuclear power

lattice intermixed with fragmented cladding extending all the
reactor has its own series of transfer factors from air er

way to the bottom of the containment vessel. Oescribed alterna-
water releases to man. Each cf these radienuclides , if trans-

tive methodologies are inadequate for sectjsning and removal of
ferred to man, has its own inherent genctoxic potential as

this massive bulk, perhaps being a continuous solid weighing up- g , g g g ,,,
ward of 50 tons. Parhaps none of the fuel rod assemblies can

be withdrawn without sectioning this lattice. Will torches 1e

!

W$
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VII. Summary of Adverse Human Health Effects Regarding the potential exposure to persons 11Ving within'

three miles of a normally operating nuclear power plant, or de-

A. Radioecological transfer factors riving all of his or her vegetation from within three miles of

a normally operating nuclear power plant, the Heidelberg group

in deciding what the ultimate biological damage to pe eone concluded that a ccnservative estimate of esposure might be 720 i

residing near TM1 from the Unit 2 cleanup might be, the first in millirem per annum as contrasted to the absolute slinimal fracticn l

a series of calculations depends upon the radio cological trans- of a at111 rem as calculated by the NBC. When there esists a wide

for factors involved. In its draft PEIS. the NRC has uti11 ed range of transfer factors possible considering all the variables

the same transf er f actors for transf er of radionuclides f rom air mentioned above, it is prudent to err on the side cf caution s.th

and water to soil, soil to plants, plants to anima?.s and plants respect for human health. These same uncertainties in transfer ;
"

and animals to man as they and the AEC before them used for the factor variables exist for the transfer of radionuelades emitted

past two decades, this despite sound criticism of these transfer from TM1-2 during the cleanup operation into the human environ-

factor values by the Institute for Energy and the Environment in ment, and a more conservative estimate on the side of human health

Heidelberg, west Germany. If the NRC as a regulatory body is to should be central to the final Environmental Impact Statement,

act on behalf of public health, then it must take the criticisms i
""* * "" # " **'"* " * "" * " * " ~ 'of this Heidelberg group seriously, and adjust its calculations

* * * ***
accordingly in order to incorporate the wide range s* tranef er

2.5 millirem exposure will be suffered by any member of the
factors for each radionuclide dependent upon the type of soil,

public offsite. This maximal figure is already at odd s with
plant and animals involved, humidity, type of fertilisation em~

* ** ** " "N
, ployed, biological activity of the soil, chemical form of the' from a truck loaded with TMI-2 radwastes for sia minutes, which

radionuclide and biological form of 1.he radionuclide,
would expose an individual to 2.6 millitem (or 26 millitem if

i In its recent article entitled ' Radiation Exposure to exposure were for an hour). worse, the 2.5 milliram exposure

the public from Radioactive Dalesions of Nuclear Power Stations,'' manimum is based on the same minimal transfer factor estimates

| the Heidelberg group has shown that transfer factor calculations criticized by the Heidelberg group as being at least three ceders
*

of the NRC/AEC may be off by orders of magaitude. Citing the of magnitude lower than possible maximal transfer factors, that

variation in birlogical dosage obtained f rom vitamin B-12 (co-60) is, it is no maximum esposure limit at all. Considaring all the ;

as compared to inorganic cobalt-60, the Heidelberg group finde variable soil, plant, chemical and biological conditions Jessible. [

{ a 5,700-fold difference. Similarly they point out that tr a ns f er a mere likely maximum exposure level to a member of the public f
factors for water-borne plutonium-239 are based on the IV outda- offsite is 2,500 millitem (2.5 rem).

;

tion state of the radionuclide, wnereas the predominant form in [4

* * **" "" ** **W*** * P" ** *
| chlorinated drinking water, espect.lly after heating is the VI !

** "" * **W** * " * **** "#'"4
| oxidation state. The difference in intestinal absorption is

*# " "# " * * * " ' * * # * ** *
1000-fold, in favor of plutonium-219 (VI). In this crumment wo

"" *^* *** * # #* * * * * " * " "# * ** #* " ""
i have pointed out that tritium as tritiated thynidine has 1000

'

E' 'lJ* #*** " *"I ## th'** *#tl" J'** #*h*' 'h*" El"* "*""~2'l'
times the biological effectiveness of tritium on triciated water.

it is issossible to accurately estimate mami: sal expcaure levels

I to the public from accidental actiaide releases into air or water.
*In that this paper (ref. 7) is unpublished and vital for the The badly disintegrated state of the core makes actinide centamination
coassents presented here, it is appended in 1*e entirety.'

!
i,

j
;
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. of sump and primary coolant waters veritatie certainties. The carcinogenic potential of accidental actinide release

Similarly, the fused lattice state of the core makes it physical, during the TMI-2 cleanup procedures is difficult to assess due

removal difficinit, which may raise the risk of accidental contami- to t a n e er of unka wns. n ere are two knowns, however, that i

nation of the human enviro:nnent by actinide particles released the core originally contained 100 tons of uranium-238 cuide pel-

from the core itself. lets and as of June 30, 1980, was estimated to contain 150,000 ;

curies of plutonium-241. Mach of the uranium-238 and other acti-
|'

we shall consider the adverse human health effects from . nides must now reside in the sump and prima.y coolant waters.
|

actinides and.other radionuclides separately'in the three sections' Taking the weight of plutonium-239 which is 100 percent carcino- !

below in which we describe potential genotoxic' effects resulting genic, 1 microgram, as a measuring stick, it is calculated that
from the TMI-2 cleanup. contaminatien of the environment by dust containing only

{

C.000000001 percent of the core co,ald still initiate 500 caneers.

f
B. Carcinogenicity

| C. Mutagonicity

There is considerable disagreement in the scientific com-,

'

munity as to what carcinogenic factor should be assigned radiation Utilizing conservative estimatas of radionuclide-induced

levels under 50 rads. Extrapolation from high level exposure mutagenicity for non-actinide releases, 500 person-rems as one i
__ values is difficult in that cell killing is imposed upon cell birth defect in five generations, it is calculated that the pro- h
carcinogenicityE leading to an underestimate of carcinogenic bability of the maximally exposed individual to bear progeny with |

<

, '
dangers in low level exposure. Similarly it has been found that birth defects is 0.7 percent. Hence, for every 150 persons so
fragmented low level doses are more carcinogenic than one cumula- exposed, there would be one birth defect, or, if 30,000 persons I

tive low level dose. Despite these differences within the scienti- living around TMI were exposed to one-tenth the potential maxi- )
'

fic. community, the NRC has chosen to use one interpretation, that mal non-actinide radionuclide release. there would be 20 birth
~of the 1972 BEIR report, to assign carcinogenic potential-to milli- defects,

rams of exposure. More conservative estimates, by an order of f
magnitude, exist and would again allow' the Mtc to err on the side The mutagenic potential of actinides has not been as well

[

; of caution concerning potential adverse healta effects resulting studied as their carcinogenic potential, however, if delivered I

t germinal tissues, it is clear that actinides will have cen-'rce the TMI-2 cleanup (23, 24) . These more conservative estimates

of carcinogenic potential translate 1000 person-ress as one cancer. siderable mutagenic effect (25, 26).

-As calculated above, the maximal offsite exposure from non- D. Teratocenicity

actinides may be 2,500 milliram (2.5 ren). Using tne conservative

carcinogenic factor'above, the probability cf this individual de- The developing fetus is exquisitely more sensitive to radio-
'

veloping cancer over his or her lifetime 0.35 percent, that is, for nuclide-induced detrimental effects than the adult. potentially
every 300 persens so exposed, there would be one cancer. On the this was seen during the nine month period following the TMI acci- [,

4 other hand, 4.f 30,000 persens living around TMI were exposed to dent when neonatal hypothyrcid incidence in I.ancaster County jcmped ;

! cne-tenth the potential maximal ocn-actinide radionuclide release, to ten-fold the anticipated frequency and infant morta11 ties doubled
there would be ten cancers, within 10 miles of the TMI-2 reactor. iI.

t
| I

L

! [
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23Some radionuclides, such as iodine-129, are more terato- Where possible the persons who are responsible for a

genic than others. Sowever, any radionuclide which is ingested P*# ** ^^^ ** * ""#papers, shall L identified."9 ***D*** ** D**
Normally the list wil4or inhaled by the pregnant mother has the potential for crossing not exceed two pages,

the placenta and entering the fetus, where it can exert terato-
genic effects. The NRC in its draf t PEIS has made no atternpt to comply with this

provision of the CEO regulations. The final document should be
|In general the developing letus is 10 to 100 times more in compliance. i

sensitive to the genotoxicity of ionizing radiation than the
adult. Translating this as one teratogenic event per 100 fetus- B. Proprietary information

rems, we would assign a probability of 3.5 percent teratogenicity
if a pregnant mother happened to be the individual exposed to We request that there be no further use of proprietary methods
the taaximal 2.5 rem exposure from the TMI-2 cleanup. If 3,000 in the cleanup procedures, as suggested in Appendix P, page 2. It
such pregnant mothers were exposed to one-tenth the potential is difficult to perceive of the need for proprietary information
maximal non-actinide radionuclide release, there would be ten when.a method which potential impacts on the human environment is
infant mortalities or birth defects. involved. "he fact that EPICOR-II is proprietary has hampered the

progress of critical studies to determine the integrity of the resin
The teratogenic potential of actinides has not been as

containers . Unless the NRC is willing to take a stronger position .
well studied as their carcinogenic potential, however, if deli-

on its right to obtain information quickly on such proprietary pro-vered to a pregnant mother and traversing the placental connection,
cesses, the use of such processes during the cleanup eculd jeopar-

|it is clear that actinides have considerable teratogenic effect
dize the health and safety of the public.(25, 26).

* " 'It must be re-emphasized that the major failing of the
draft PEIS with regard to all radionuclides potentially emitted
into the human environment during the TMI-2 cleanup operations Pages I-25, bottom, to I-26, top. A portion of the para-

tgraph was left out. This portion of the draft PEIS makes no sense,

is not to provide the public with sufficient data regarding the
;

as it now stands.range of possible health effects, especially genotoxic effects.

D. Sump water tritiumVIII. Miscellaneous conenents

* * * * * *~A. Draft PEIS Authors *

tration in the sump water if the containment building are low by

more than three orders of m o nitudo40 CRF 1502.17 requires that '

(T)he environmental impact statement shall list E. Storage and transportation of tritium
the names, together with their qualifications (expertise,
experience, professional disciplines), of the persons who
were primarily responsible for preparing the environmental We request a citation to the DCT regulations that would be t

impact statement er significant background pa;<rs, including violated my shipment of the tritiated water to some other site for
basic cempenents of the statement (1502.6 and 1502.3) .

AG
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X. Appendix

lides (Cobalt 60, Strentium 90, Iodine 131, Caesiam 137

Flutonium 239 etc.| ter tne transfer from scil into

plants. frcn fodder inte animal product s , and frae ne

RADIAT!CN EXPCSURI TO THE PUBLIC TkCM RAL10 ACT IVI gastro-intestinal tract into the blood are dete rr.ined

EMI$$!ONS OF NUCLEAR POWER STATIONS in s?ne cases in a scientifically cuestionaile wa; and

that the facts s are etten located at the icwer end cf

the ran;e of realistic value s , Thus, the po t e . . a '. ra-
Oritical Analysis of the Official Regulatory Ocides diaticn dcse is satstantially underestimate: far*Ner

reas:n fcr rur rent underest imate s i s that tre s*erital
* m t e ta ionuc ides in the froJehanns is oftenB.franke, E.Kruger 3 steinh11ber-Schwat.

H,ven de Sand. D. Teufel neglected (e.g., Cobalt 60 dound in vitarin B 121- For

conservative estima tes c f radiation de ses , as required
IFIV - Institut fur Energie- und Umweltforschung under the radiation protect.cn regalaticns cf the T.R.O.

Hea.elberg e.V.* mainl, f or radiation exposures due to leng te rr accumu.a-
e
Carching/Munchen tien cf radionuclides in the environment. pctential ex-

posares must be tenen into account which eculd to m;le

than two creers cf magnitude higher than prevaaus esti-

mates. There is therefere no guarantee that even .!
Ab a t rA ct

the emissian unit of 1 C1 aerosols / year la coupled

with the dcse would be within limits. A further pret;c-

is the pcpulation dose, which should also be tamen intCurrent regulations for radiation prctection in-
e nsideration because cf its impor tance f c r de camu.a-volve determining Jose limits f or the exposure c' the

tive $1 bal health runfrom emissiens cf radicartivieindividual to radioactive amissions of nuclear tower
.ume ,ations. Supposing that a known quantity of radioac-st

s,

tivity is emitted, exact knowledge of the parameters
1.) Introduction

for the abiotic dispersion and the transfer into food-

chains including the behaviour of radioactivity in the
.he raa14 tion pretection standards of mar; reun-.

human body is very important.
,

tries . i.91 t the ex posu r e c ., the individua_ t: radie-

Ccmparisen of the official regulatory guides of activity emitted f a am Nuclear Power Stations. These

the USA and the Federal Republic of Germany (r.R.C.) valaes, wh2ch are mainly derived fsam recomme nda t i cn s
f or calculating annual human doses with the results of he I C M' , for example, limit tne expesure fcr the

repcried in the international literature shows "wcrst case" in the F.R. tc 30 mren,; ear f:r tre

that the recommended f actors fcr essential radionuc- whcie ocdy, while *cr differert crians special valaes

exist 605'/0, 197t'.
.

3411414 Aldreser I Tt*J . Im $and 3, 6930 Mondalberg, be st "pe g gapy

h' .Wb,
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Usaally, compliance of the dese limits with the TAs;E 1 Selection of radionuclides esitted by nuclear facilities:
disenarge limits of nuclear facilities is preved by into the air ( t 1/23 8 d )
radioecological reviews, wnich try to describe tne ccm -

plex behaviour of radionuclides in the abiotic and

biotic environment mathematically. A prediction is nuclide t "u ide' *3 / s,
attempted of the maximum possible radiaticn dose within 172

a period cf several decades. The often stated value cf 7 32 14.3 $ Sr 29 50.5 d
1 mram/ year radiation dese te the public from radicac- ? 33 25.3 d Sr 90 26.5 a
tive emissions from nuclear power stations is the re- Cr 51 27 7 d Y 91 58.5 d
suit cf calculatiens and not of measurements. Even in Pin 54 312.2 d Zr 95 64.0 d
routine releases nuclear power reactors emit hundreds Te 53 2.7 a Nb 95 35.2 d
of radionuclides of which Table 1 gives a selecticn. Fe 59 44.6 d Du 103 39.4 d
There we find noble gases, products of fission, s,cti- Co 58 70.8 3 Pu 106 368 d
vsted corrosio-. products, and others. Fadi:nuclides Co 60 5.3 a Te 127m 109 d
which are dis harged into the env1 annent, undergo a N1 63 100 a Te 129m 33.6 d

0great number of trarspart processes, where they are Nb 92 10 a Cs 134 2.1 a
mere or less diluted or enriched and can lead by many Sn 11?m 14 4 Cs 136 13 d i

different ways to radiation exposure of the indivudcal W 185 75.' d Cs 137 30.1 a
(figure 1). One of the most unportant exposure pathways U 237 6.8 a Ea 140 12.8 d
is by ingestion of contaminated foodstuf fs through aere- Ce 141 '2*5 dACTIVATED CCRROSION "

sols, which accumulate in the soil. Points .we have to Ce 144 284.8 dPRODUCTS
consider inclade the atmospheric dispersion, the beha- Nd 147 11 d
viour cf radionuclides and the systems scil to plant, Mr 65 10.8 a

OTHER FISSION
p lar.t to animal, and foodstuf f to man. Attempts have xe 129m 8.9 d

PRODUCTS
been made to calculate potential doses, using mathema- xe 131m 12 d
tical models and standard tabic values for transfer xe 133 5.3 a

Pu 239 24 000 a
factors (Ng, 1968, Fletcher, 1971, USNRC 1976, SSK 1977).

NCBLE GASES Pu 240 6 600 a
The main problem lies not so much in the calculatten

7 Am 241 458 a
model but rather in the encrmous variability of the ; 129 1.57.10 a Cm 244 164 d

,

different factors which is found ,in nature. This paper * 131 8 dv

attempts to illustrate the problems by examples invol-
* 17.8 aCm 244

ICOINE-ISCTOFES
ving the asin radioecological parameters. DL - AEROSOLS

A-224
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2.) Transfer of Radionuclides from Seil l'to Plant) T O
| ] a,& $ voue

N. f[-f~s M s ows=vs
4 i The transfer f actor soil to plant (pC1/kg plant

" ,rt L. - Wj
a %_- fresh weights pC1/kg soil, dry) describing how much ra-i

|d, - (t 1}] dioactivity taken up by plants depends en an enormous
,

'

(

g j 3 ; 2 nurber of parameters, for example

N %| --i .fuK. "I:
- elements.& -.g - plant species

,.#* 40 0L""c/ \-
9

' en -
part of the plant.rac can*

f - -

/ / ~
chemical form of radionuclide

\r~h-k,bl
.. mp p i -

- type cf soilw

1 Wy.1" 4 ,q ~~/by - fertilization
5 ' I" -]%# i

._ . f _ / ,/ .
- humidity of soil|/ -% f. - c

% q/4.. -. *

- - temperature
'

__ , 7 - concentration of stable isotopes and si.milar

g7 ' r. f ~g g' Ql,. ' elemants in soil-

Q1$'[4 Ed.25- O - perhaps concentration of radionuclides in soil

- biclogical activity of the soil

Exposure pat Ways by effluents of radioactivityT GC:tg 1 t
The reason, why for example the transf er f actor

cf nuclear facilitoies for caesium varies by four orders of magnitude can t4
( from Soldat, 1976 )

found in these influences (figure 2). The Caesium iso-

topes Cs 134 and Cs 137 contribute to the radiation

dose f r:rt ingestion of contaminated foodstuff in the

vacinity of nuclear f acilities. In figure 2 values for

tne transfer factortfor Caesium (pC1/kg plant, dryr
pC1/kg soil, dry) are correlated with the clay centent

of soil (in percent) . The water content of plant is
assumed to be 50 4. In all, 142 values of different

experiments and measurements for grass-plants by dif-

ferent authors have been taken into account. For com-
parisen, the of ficially recommer Jed transfer f actors

W
~ _=_=_ - _ .
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1 to 2 crders of magnitude higher than the recotraended centrations of stable elements in meat and fodder
values by SSK, 1977. The value recommended by the OS?4RC. (Franke, H5pfner, 1978b). Other American han'dboots.
1976 has been derived by a. formal division of stable

for example the cellection of data cf Baker,1976.
element concentrations in plants (referencer english and rietcher,1971, indicate transfer factors based on
handbook) and soil (references russian handbock) in Ng, experimental results. Table 3 compares the values re-
1968. This method is more than questionable on scien . commended by the USNRC, the West-German authcrities,
tific groands.

with values in literature. A realistir valae for the
Nevertheless, previous radioecological reviewers. tiansfer cf Caesium into beef mast be taken as 0.075 I

administrations and members of radiation prctection 0.02 and a conservative value of 0.1. On the contrary,
the recommended value for all sorts of meat is givencommissicns, use these false values, to state that the
as C.004, lying below all experimental observations.values used would be conservative,' meaning that real

values would only be less than the ones used. Using sach an inaccurate transfer farter, results in

a linear underestimation cf potential radiation dose.

The ratic of conservative to cffical valaes !cr beefIt should be clear, that in future instead of
is e.g. f or Cs 25 1. for Sr 5 1, for I t i 1, forfixing on theoretical regulatory values, the transfer
Fu 350 1 1 If, fcr example, a radiation dose by beeffactor fer soil for raJionuclides in the surrounding

of planned nuclear facilities should be measured to consumption of Cs 137 contaminated beef is calculated

to be 1give a proper base for radiological % .a nts.
mram/ year, a radiation dose of, for example,

25 mrom/ year will resalt.

i

3.) Transfer of radionuclides from fodder into animal
4.) sehaviour of radionueltdes in hunan bodyfoodstuffs (meat)

4

Another prcblem is the transfer of radionuclides The 3rd important radioecological area is the
in meat. The transfer is indicated by a factor which system foodstuff to man. The behaviour of radienuc-

lides in human body depends among other influences ongi rae the daily amount of the radioactivity ingested
'by the animal that is fN nd in 1 kg of meat (dimension: - the chemical form of radionuclides
PC1/kg meat pC1/ day intake). An analysis cf the re- - the amount of stable isctop , in the foodstuff
commended values led to the result, that for important the age of the individaal*

|: radienuclides these values are not suitable for a rea- - state of health
listic or cos.aervative assessmant. Our research showed, genetical constitution
that : nese recemended values also had been derived by - composition and amount of foodstuff

i a questionable method dividing non-corresponding con-

i

e

t

_ _ _ _
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-3 Pu v natrate*
,
. I

*I
- 'pa :v nitiate !j j{g; j j j- tyeara rato it is resorbed f r:r. food to a very high degree. Vita-

$,( hI min 3 12 has a very le y 5 aiogical halflife (;:p te
; au v: citrate

t,. 750 days) in liver, which compares to the bielogical

E
. , pa :v estrate

halflif e cf incrganic cobalt, assumed by IC ' :: to
a
a be 9.5 days. The effe=tive radiatica dose frem radic-
**

active ccbalt in the form of vita: tin B 12 is up to,
~'Ip 5 700 t t:te s higher than the radiaticn dcse from incr-

o ganic ccbalt. Although in many foedchains a prepcrtiona
7 Pa IV citrate of the ccbalt is built into vitamin S 12 te.g. in bee!

'1 i ': 5t and in milk 23 %), this prcblem has not been cen-

5f pg ,stn ena sidered in previous radioecological assessments ( Bru -
i

i land et al., 1979).
I 1
I [ tv "a t e

*

gi The degree of underestimaticn cf the radia:Ic=
' I : dose from Cc 58 and Co 6C for the exposare pathways
;! .stn DTPA and tu ettrate4 .

involving beef and milk consamption can be seen f roma ,
n

_" i
table 4, ir, which the variaticn of pctential values is

. N Pe a plants
t

_-
given. In previous estis_tes the radiation dcse from.,

0 5 $| cobalt 60 contaminated milk is anderestimated by a
N I " '' *

factor cf 280 to 2300.
e Iw
e
*

I ME Pu IV nitrate Becease Cf the great uncertainties involved in |i

b making calculation medels fer radi. d:ses. it seems*

i 3I to be im pc rtant to verify the model , aticn by;--
* pu : nitrate. pH=1i i

:- dArect messarements. Hoff: san et al. (19 7 ") investigated
! !

' '

the variata:n cf the input-parameters for calculating I
t | N v: nitrate ie the thyrcid dose by I 131 (Irass-cew-milk-child patn-

N IV citrate way?.
1 i i[ ! | AlthouJh this cathway is one of tne best inverti-

[ est pu :v, 55 N ' gated cnes. the calcula :ed dose fcr A given cen er.tra-
e.

[ tion Cf I 1.11 in air (in mrem /a P C1/ 3 ) Varies in *.he,
.

y | ye n : , o % v: ran;. cf 1Fc te 50 coc, a facter of 25.
[

lli . ta ii

$: I=5 m
.- :.-

O% 4
s .:. em er N,

3 0 $
- =

i
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|

Assuming the statistical s-riation of input-
values to be logarithmic, the use of parameters, recem- I

TA3LE 4: CCMPARISON OF RACIATION DOSES T3 LIVER SY 58 , g33 _60 , **nM W UEE W 1"4 2 h* M 28 c "" " " ic
"" *" ' " ' *" * *' " *" I '

S
- AFTER CONSUMPTION OF CONTAMINATED ANIMAL FOCOSTUFF$ WITH AND

. WIThouT CONSIDERATION OF THE TRANSFER INTO VITAMIN 8
12

|(RELAT!vE UNIT 3. ROUNCEO)
Parallel measurements by UsNRC of I 131 emissions

(from: Bruland, Franke and *eufel,-1979) frcza nuclear power stations and I 131 concentrations in

milk led to the result, that in 28 situations at.5 re-
b

(norg}.Co Co censtoe- Co conside- 'acter sites milk concentrations have been underestimatedexposure pathway -{ ring wit. B ; ring wit. 812 8 times. Four of the 20 overestimates were greater than
*

g

I2 orders of magnitude (Hoffman at al.1978) . A consider- *

Iconsumption of able source of uncertainty can be referred to meteorolo-
!

| 3,,f 1 5 a - 77 22 - 480 gical models.
7

|

consumption of
1. 67 - 370 280 - 2300 ,imilk .

4 5.1 padiatten dose to individuals '

Since the various parameters for radiation dose
i

calculativn for critical individuals are so uncertain,
; a conser.'ative assessment of the potential radiation

. dose secas to be necessary. Compared to previcus esti-.

. mates, a radiation dose lying several orders of magni- [
. tude higner @ an previous estimates seems to be possible.4
'

A radioecologt;al assessment for the wyhl nuclear power 7

! plant f rom t?.e *Tutorium Umweltschutz an der Universitat
Heidelberg"(department for environmental protection at
the University of Heidelberg) led to the results in

$- Table 5, assuming for the area of maximum concentration
annual discharge limits for airborn effluents of

|

- 80 000 C1 nchle gases

1 C1 aercsols (halflife greater 8 days)-,
r

0.3 C1 todine 131=

t *he calculated whole body dose of 720 mrom is e .g . 2 4
times the whole body dose limit in F.R.G.

,

4

'

l

A-232 I
,

,

b

,

I
'
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TABLE 5: Radiation doses to individuals' at area of maximum

}
concentration by emissions of radioactivity by the

It can be eencluded, that by censervative assess-
-

'wyh1 nuclear power plant into the atmosphere
ments cc=pliance of discharge limits with the limits> (fron: rutorium, 1978 )->

fcr radiation dose is not guaranteed. To minLmite the
i

uncertainties in the assessments, site-specific meascre-
exposure pathway; radiation doses in mrem /a to: , ,, j , j ,

t

whole body - bone ttrrold fodder etc. have to be undertaken. The radioecolocical
*

noble gases 31 31 31 parameters, used in previous estimates, are not sut* 5le

; ground centami- 15 15 15 for conservative estimates.

leaf vegetables 11 323 6.5 Similar results have been o tained in the research

root vegetables 40 1 700 0.4 by Kruger,1978r , SAIU,1978; Handge et al. ,1978,

beef consumption 350 900 380 [
>

milk consumption. 160 840 210 t

6.1 The eroblem ef collective doses
9

For the assessment of health risk f rom emissions j.
! sum 720 4 700 740

I "** **# ** *** ** ** "* ** ***** * *
!dose limit (P.R.C.) -30 18o 90

as (when not more) Laportant as the dose to individuals. 5

The rise of emission height of a facility (e.g. 200 m

instead of 100 m) will lead to a dilution cf radioec-

tivity *;. the vicinity cf the plant and so to lower

aua ec ec e ose n man-rom) w be |
TA3LE 6 : Ratio of global collective dose { man-rem ),a ne same, nevertheless. Figure 6 shows how much the

} integrated over 500 years and oc to collective **' '"I # ***# * ** ""* * * * * ""I"*
. dose caused by first exposure after emission

e, f r the collective dose from a single
I calculated f rom values of Hesel et al.,1978)4

omssion of various radionuclides from a reprocessing

plant. Integrating the collective dose over a 1cng ;-
3

me port d, .e relative importance of C 14 and I 129
nuclide organ ratio global collective dose / dose

at first exposure changes cons irably. Considering only the first I

[500 years ' 00 radiation exposure after emission, even if integrated

g bally, the collective dose in ma5-rem caused by this ;

H''3 whole body 0.05 . 1 0.05 1

emisst n ear. be underestimated considerably, thus un-
C 14 whole body 23 1 190 : 1

derestimating the health risk for the population as a
Kr 85 . skin 18 : 1 18 1 '

whole. Considering, for example, only the first radia-
I 129 thyrcid 0.0138 1 100 1

tion exposure from Kr 85 emissica, the radiation dose
t

t 8

I
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\,% wasumcTom. o c 20460 (5) the estimated costs of the clean up actions: and

(6) the psychological impacts of each alternative.
NOV 2 0 $3)

EPA believes that the FPEIS should be organized in such a
, , , , , , fashion that all information pertaining to an alternative be...... ......,..

contained in one section. The FPEIS should be written inDr. Bernard J. Snyder, Progam Director
plain language so that the public can readily understand it.Three Mile Island Program Office

U. S. Nuclear Regulatory Commission EPA recommends that the NRC issue a supplement to the DPEIS
Washington, D.C. 20555 which satisfies the concerns which we have regarding the

inadequacies in the DPEIS. EPA also recommerds that NRC
Dear Dr. Snyder: issue supplements to the FPEIS as additional data and

information become available during the clean up operations.In accordance with Section 309 of the Clean Air Act, as
amended, the U.S. invironmental Protection Agency (EPA) has
reviewed the Draft Programmatic Environmental Impact Statement Should you or your staf f have any questions about our comments,

(DPE!S) Related to Decontatination and Disposal of Radicactive please call Mr. Jeremiah Manley (NEPA Matters, 755-0770) of

Wastes Resulting from the March 28, 1979 Accident at Three my staff Mr. Terrance McLaughlin (Technical Matters, 557-
7604) of EPA's Office of Fadiation Programs or Mr. MatthewMile Island Nuclear Station, Unit 2 (NUREG 0683).
Bills, Senior EPA Coordinator for TMI, (Monitoring Matters,

EPA has been involved in monitoring the impacts of this 426-4452) of EPA's Office of Research and Development.

accident on the environment since March 30, 1979, so we are
in a waique position to recognize the unusual nature of this Sincerely your ,

'
action. We commend the Nuclear Regulatory Commission's 4, 'j

)M Qg /,
Idetermination to protect public health and the environment / s

during the decontamination of Three Mile Island, Unit 2
(TMI-2) and the permanent disposal of the resulting radioactive William N. Hedeman, Jr.
wastes. Director

Of fice of Environmental PeviewEPA's detailed comments are attached; our major concerns are
described below. We hope they assist the Nuclear Regulatory
Commission (NRC) in the selection of alternatives in authoriz~ At t ac hment

ing and licensing utility actions during clean up and disposal.
The final programmatic EIS (or a supplement to the DPEIS)
should provide more information on:

(1) the amount, nature, and disposition of radioaceive
wastes from the TMI-2 decontamination;

(2) the health effects associated with various levels
of exposure (public and occupational)r

(3) the effects of possible transportation accidents:
(4) the cumulative ef fects on the public of all

expo ^ures suffered as a result of the accident (this would
include the krypton-85 venting);

D

_ _ _ _ _
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The fate and transport characteristics of the liquid waste (f) As soon as the samplers are built and amalysis f

will depend on the properties of the radioactivity contained. arranged (approximately Dec. 1980) tritium in air i
The isotopes listed above are the main contaminanter samples will be taken at the same stations as
however, others are present and comprise a wide variety of the Kr samples.
chemical elements. The different chemical elements would
behave in different ways. For example, if the radioactivity (g) EPA also collects and analyses water semples as
was in ionic or particulate form, what would determine where follows: (EPA does gamma spectroscopy, DER analyses
it would go? If the radioactivity were part of the particulate for tritium, gross alpha and gross betas weekly
fraction, it might sink to the river bottom and become part composites are analyzed for Strontium 89 and 90 at
of the sediments. This would not be a permanent sink and the Eastern Environmental Radiation Facility, EPA,
could, for example, be stirred up in a dredging operation. Montgomery, Ala.)
Has the possible problem of a buildup of radioactive sediments
been investigated? (1) TMI outfall (All plant discharge, both units) -

daily,
In some cases, chemicals are more toxic to aquatic life than
to humans. Is the radioactivity 4 this case more toxic to (2) Lancaster Water Works intake - daily,
humans or aquatic life 7 *4th and otner aquatic life are
.known to bloconcentrate metala and other toxic substances. (3) City Island - (upstream river water) -

.

What are the biocentration rates for these radioisotopes weekly, and t

being ingested by aquatic life indigenous to the Susquehanna
River? What is the resulting human exposure from eating (4) Sediment pond, TMI (run off water) behind
such fish? Unit 2 cooling tower.

8. The FPEIS should correct the statements made in the There is a continuous gamma monitor on the 001 TMI
DPEIS concerning EPA's activities in the foliv=ing sections outfall with a high-level alarm that automatically

alert s EPA and DER to the presence of gamma
1. Section 11.3 activity in the water in excess of 1,000 pC1/1

137Cs (1/20 of permissible level).
(a) Effective 12/31/80, EPA will have 13 stations out

to 5 miles. (h) EPA Press releases are now on a weekly basis
on Friday.

(b) Analyses are done at EPA's TMI Field Station,
Middletown. The Harrisburg setup was phased II .Section 11.S.3
out in June 1980.

Community Monitoring Program. Most of the EPA recorders
(c) Sample and analysis frequency is now once per have been pulled back to the test site due to equipment

week for the charcoal filters and 3 times per week shortages in the off-site monitoring program. Units remain
for the particulate profilters. Both will be at Newberry, Fairview and West Donegal. Reports are no
changed to once per week as soon as telemetered longer issued on a daily basis.
gamma monitors are installed.

(d) The TLD dosimeter layout was changed the
first week in October, 1980 to thac given in ' This Appendix has been suustantiall f revised and will

Appendix D to EPA's Long Term Monitoring Plan, be made available to the NRC shortly.
revision 2, to be provided to NRC shortly.

9. The FPEIS should explain why, in spite of the fact that
*

(e) Weekly continuous compressed gas samples are the decontamination is going to to done using processed*

taken for Kr-84 analysis at Bainbridge, Goldsboro, water gontaining tritium at concentrations up to 0.98 L

Middletown, Hill Island, and the TMI observation uCi/cm , no mention is made of tritium as an occupational
Conter. The Hill Island Station was pulled hazard. Perhaps this is factored into the doses given, but
October 3,1980 because of pending chut down of the specifies should be given more clearly. Tritium is both
the marina where the boat is kept. The Er sampler an inhalation and immersion hazard, but the occupational
at Bainbridge will be moved to Yorkhaven Jan 1, dose discussions appear to be limited to the external dose.
1980 when the Bainbridge station is shut down. Tritium is also omitted from several tables in Section 6 ,

*where it should appear (cf Tables 6.4-5, 6.4-6, 6.5-1
through 6).
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RE: Docket No.
RIs Docket No. Page 2.

,

50-320 2855 Croyden Road 50-320
Harrisburg. Pa. 17104 .
November 19. 1980

It may be possible to develop such a plan in coniunction
with the newly created Advisory Panel For The Decontamiation ,

John Ahemme. Chaiman
U.S. Nuclear Regulatory Commission of TMI. Unit 2. I

Washington, D.C. 20555
' The media cannot and should not be depended'upon

to disseminate all the note worthy information. there fore. [
.

**I"*"' mailings to individuale must be continued (including dl !*#
'

These comments are directed at the Draft PEIS those who responded to the Draft PElS). A network of
relating to the decontamination and disposal of openness on the pF of Net-Ed (GPU) and all govemment -

,

'

radioactive wastes resulting from the March 28. 1979. agencies (NRC. EPA. DOE. and Pa. DER) is essential to
accident at Three Mile Island Nuclear Station. Unit 2. reassure area residents for the life of the decontamination i

pr cess and disposal of radioactive wastes at TMI-Unit 2. jover the last three months I have attended several
public meetings in the Kerisburg area. heard presentat- Federal staff must be assigned to follow-up on

. ions by the NRC staff and asked questions of Commissioner - reports of plant, animal and human health effects in . .

Victor Gilinsky, November 10. 1980, the TMI area. A nurse in a local doctors office calb.d i

Three Mile Island Alert in September because she was
I AM' SCARED 1 This huge clean-up operation is

very concerned about the dramatic increase in thyroidmost frightening 1 We (the area citizens) have very
little faith in Net-Ed (including GPU) and their

problems. She said that within the last two months.

she had seen diagnosed the normal yearly number of |continued capability to adequately and safely follow
" enlarged" thyroids (she used other medical tems). Her j

proper procedures. Will the NRC and EPA staff be able '

purpose in calling was to request information or directionto con +1nue the vigilant. adversary regulatory role?
" E *** * " "

The Draft PEIS is so involved and lengthy that relationship to TMI but would not reveal her identity.
.

e

most citizens are intimidated or unable to comment * "" "* *# * * E*" #
,

on the technical aspects. 11 in crucial Abal tolicies and adequately researched and responded to. i

<

j and Drocedures Ig.E oublic inEH1 ang recorting Durposes
Commissioner Aheame. I just learned today that

' {g.g 1hg duration 21 1h1 clean-un hg established gg ggIl you plan to be in Middletown tonight for the final
Rf 1h1 final M M document.*

public meeting. Unfortunately I have other commitments
Citizens. business, government. medical professionals and will not be able to attend. It is annoying to,

and other groups must have on going access to infomation * ""
presented at public meetings periodicly over the next to the day of the meeting.

j ten years so'there is opportunity for input to Met-Ed

and NRC. to affect decision making. ' propose a
Sin erel yo s.

quarterly reporting and input mechanism with government ,

and utility officials ir, ettendance. p/ p ~
'

Eay 7. w.n-;

4

cce Commissioner Vic-
r Gus Speth. Aller '% Bernard Snyder.

John Heins. A. E.'

,

A-36

i

, ._ __ . _ _ _ _ = _ _ _ _ _ ,_ _ _ . _ _ _ __
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n.e Earth Alliance AMERICAN SOCIETY OF UTILITY INVESTORS
c/o Mrs. Johanna Ezell m,a
Library o' Jo= = a 8esae
Mont Alto Campus, PSU
Mont Alto, PA IT23T P.O. BOX 605. CAMP HILL, PA 17011

U. S. Nuclear Pegalatory Commission
Office of Nuclear P* actor Pegulat *on
liashington, D. C. 20555

, Novesd>er 18, 1980

We know the " Draft Environmental Impact Statement" propesel by the NPC
intended to be the blueprint for cleanup of TMI Unit 2 to be insufficient The Coassissioners
in protecting our health and th e health of the envi orment, y.xlear Regulatory Cormaission

Boa 311'MET ED an1 the government have chosen their courses of action concerning
Middletown, PA 17057

the incider.t and cleanup at TMI since the very t.eginning with consideration
towards savir.g money, not with consideration towards health and safety.

This " Draft Env1.onsental Impact Statement" has glaring omissieris, deficiencies
Centlemen:

and errors. As t .e ones who will suffer the effects of this whole incident,
we iemand that this DF!S not be used. We demand that a rerponsible and well-
researched statement be used instemi. Staff of the American Society of Utility Investors has completely re-

viewed the draf t Programanat c Environmental Impact Statement related to the
'# * * " * E"* * " " * " ' " " I * * **The use of the prcpened DEIS would threaten our lives and this Earth we 28, "1979 accident at Three Mile Island Nuclear Station, U9it #2, Docket ilove. You are t>eira held responsible for our future.

50-320.

Signet by stwients of Mont Alto Carpus. Firit, a word about the Society. The Society has a membership of morePennsylvania State University, than 3,3M CPU shareholders, it was organized to provide a voice for the
interests of the shareholders in all econcesic and related matters, including
protection from the unfair attacks of local and national activists and their
organisations.,

4r / // d , vb iiU b - M[OI
We are pleased to report that in our judgment the draft is an intelli-

gible, comprehensive and exhaustive model of responsible and objective commen-
O' tary on a highly technical subject. Many alternatives are emplored within

,s %g)s M M ( each of the major parts of the report and feasible actions clearly identified.'

, ,

-l cM , -Adj m [[[Q, We assume that any of the alternatives identified as feasible would be
A equally acceptable to the NRC and is the prerogative of the Company to imple-*'-

,

#y . g' -. A
'

, _ ment. If this interpretation is not correct and that by s w curious, cir-,3
*# - * ~

cultous reasoning another interpretation can be held, we would like to know
s about it. In our estimation, any other conclusion would be silly, because -

m
''' ~ by definition - it would, ipso facto, not be feasible,

'

in closing, we expect and recosusend that the staf f report be accepted
(7)/d k[ l z ;'; ' %
e "

and fully supported by the NRC.

whVq %, dig bN'M
bd ''N do ofD , M Since' ely y 2r s ,v

- + . . ..a a q y, %, g w a James R. Sp 3g
,

r *lNVESTMENT IS THE FOUNDATION OF GROWTH"

h->r 4} y,

5- %

- - - - _ - _ _ _
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MARYLAND

- ' DEPARTMENT OF STATE PLANNING .Mr. Bernard Snyder
vem Osoe n PREsToN sTRrrv ,.:

sAttimoRE. MARYLAND 2120
MARRYH @ cs November 19,,1980 CONSTANCE UEDER"'""

Baltimore Reairm al Plannina Council provided comments directly to' thesacarnev
'

.Mr. Bernard Snyder
. United States Nuclear Regulatory Commission Department of Natural Resources noted that they are the lead agency in the1717 H Street State regarding nuclear matters and are performing an in-depth analysisWaihington,.D. C. 20555 of.the Statement. The Department hopes to have their review completed by

' the November 20 cut off date and will forward their comments directly to
SUBJECT: ENVIRONMENTAL NRC IMPACT STATEMENT (EIS) REVIEW the applicant to conserve time. The Department will also send an information

Applicant: U. S. Nuclearibgulatory Commission copy of such comments to the State Clearinghouse.'

Projects- Draft EIS - Decontamination of Three Mile Island Dept. of Health and Mental Hvalere. Office of Environmental Procrama nas
Nuclear Station - Unit 2 NRC Docket .#50-320 provided an ample opportunity to review and comment on the project within'

State Clearinghouse Control Number 81-8-158 this review period but has not responded as of this date. If any substantive
comments are received subsequent to this letter, the comments will be

State Clearinghouse Contact ' James McConnaughhay (383-2467) appropriately forwarded.
a

' Dear Mr. Snyders , We appreciate this opportunity to review the draf t EIS and anticipate
that the review comments will be properly considered and addressed inThe State Clearinghouse has reviewed the'above project. In'accordance with the final document. Thank you for your attention to the A-95 review process.the procedures established by the Office of Management and Budget Circular

A-95,'the State Clearinghouse received comments from the following
Sincerely,

- Dept. of Public Safety & Correctional Serviceg. Dept. of Health & Mental .
(lvaiene. Office of Plannino. Dept. of E conomic and Cnmmuni ty Develoreent,
includina thei r Historical Trust stection. Ik pt . of Transportation, and - j
our ataff, noted that the Statement appears to adequately cover those areas ames McConnaugh
of intsrest to -their agencies. Directer State Clea inghouse

Cecil County provided detailed comments (attached) regarding the following JWM BGammk >concerns .
cca G. Kamka/E, Pigo/S. O'Hara 80-364/M. Pugh/S. Long w-a/L. Frederick1. Thrse Mile Island Nuclear Station should be cleaned up as soon C. Pyers/H. Silbermann/M. Eisenberg/N'. Thompson

as possible.

2. ' The ..* local release" of processed nuclear waste water into the Susque-
hinna River is an inappropriate action and an unnecessary risk considering-
tha alternative of storing the water in the two 500,000 gallon tanks
that have already been installed.

,

3. Detailed safety precautions and backup systems should be outlined to
maintain the boron concentration in the water circulating the core,
thus ensuring that the reactor will be safely maintained.

4. High level radioactive waste should not be stored on TMI any longer
than necessary.

TELEPHONE: 301.383-
OFFICE OF STATE CLEARINGHOUSE

&$
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MCE OF PLANN#4G AND ECONOMC DEVELOPME *J|

CECIL COUNTY, MARYLAND

Up- 1. Additional EffeetsCg'I $gmoou stomum eever a-

Eb A. Additional effects of *1ocal release of the processed radioactive weste
"o" " 8''2'

S(p2C* water into the suequehanna River should be assessed. As the proposed
thamont saota ssecaoo gn .se ,%g ternative reads now *af ter on-site dilution and mising in the river,Nag the water would satisfy EP A's interim drinking water standards of the

nearest potable water source". This allows for a higher concentration
September 19, 1980 of radionuclides in the Susquehanna River between Three Mile 1 eland and

the nearest intake for drinking water. The radioecological consequences
have been assessed after the effluent has completely mined with the river.
What are the radioecologacal effects at the point of discharge? There
has not teen enough study on the ef fecta cf low level radiation to set

Tor Maryland Department of State Planning a definite standard. What may be a safe drinking water standard today
may not be considered safe tommorrow. To complicate mattera further,FROMi - Michael R. Pugh, Director

. safe levels of radaoactivity are relative. We are affected by the amounts
of radiation we have been exposed to in a lifetime. For example, a person

Rei Draf t Els - Decontamir.ation of Three Mile Island Nuclear Station who has already teen exposed to high level radiation, or acmeone who lives
on the Florida Coast which has a high level of radiation, could safely
be exposed to a much lower level of radiation than someone living in a

After reviewing the draft environmental impact statement for the clean-up . 10w level rad &ation area. The EM has def erred from setting standards
of three mile island, we have developed the list of the following conceras in RORA, subtatle e fer just such reasons. " local release * of t,he p ro-

cessed water will hurt the fishinv 2ndostry. Fish will be above the maxime
1. Three Mile Island Nuclear Station should be cleaned 14 as soon as radiation level. The ta5 publicity will effect the marketability of all

possible. seafwod. The form of the radionuclide is not discussed in the EIS. Are
the radionaclides in salt form which could lead to a high level of bio-

2. The " local release" of processed nuclear waste water into the accummulation f rcus low level sources or are they in more insoluable ferms.
Susquehanna River la en inappropriate action and an unnecessary The chemical form of each type of radioactive material, and the effect of
risk considering the alternative of storing the water in the two each should be included with the concentration level.
500,0k gallon tanks that have already been installed.

p. Additaonal effects of storing high level radio active waste af even for
3. Detailed safety precautions and backup systema should be outlined a short duration, should be considered. Three Mile faland as sub3ect

to maintain the boron concentration in the water circulating the to floods and its proximity to the river st...s the possibility of spills
core, thus ensuring tut the reactor ws11 be safely maintained. or leakage a partacular concern.

4. High level radioactive weste should not be stored on Th2 any longer 3. Better or more appropriate measures
than necessary.

A. There isn't enough data on effects low level radiation to set definitive
' M* Nye enclosed further conments as requested. standards in order to evaluate possible ef f ects.

4. Additional control measures to reduce adverse environmental ef fect.

A. If " local release * of processed radioactive waste water is chosen as an
alternatave, a maximum discharge level should be set. in addition to the
maximum radiologic level at the nearest drinking water intake.

B. Periodic anspection of the clean-up process should be made to ensure
that the procedares setforth are met. In additaon, saf ety precautions

and backup eystems should be implemented throughout clean-up procedure.

W5
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E INREE MILi'ISLAno ALEar, Inc. 2 - nae 1.ar u.guintory Comm1ssten sovert.r 19,1980

B 315 Psffor St.Herrisburg. Pease.17102 (717)233 7t37

our concerns (and even our apprehensions) concerning the DPEIS
in general and specific sections thereof in particular.

Feventer 19, 1960 We have been privileged to receive c gies o letters sent to
the NRC redaraing the LPEIS from the f allowing persons hs.

hay Pickering and hs,tary Osborn, both of lierrisburg, Pa.1
Nuclear degul*t ary C2 r.issi n J ohn F. Brau6her, Carlisle, Pa. : Ecwin and hary Ann Charles,
Office of huelear e.e ac t :r ste gal t, tion hechanicaburE, fa.; and Getrge A. Hernan, R.D., Yorx, Pa.

Attn. bemard J. Snycer, Fragrav. Director Any diff erences between their viewpaints and those of Three
Three hilt Irland Progran 0;: ice rile Island Alert as regards the LPEIS w3uld to in anounts
Washingth, L.C. 20 M too small to messare.

In re FUh2G-0663, 'ncket L. 50-320 Three Elle Island Alert's concerns with the DPEIS are in four
Draft Peugrtre.stic h.vir nr.entrl najar areams Alternatives, Costs, Energency Planning, and
1ppact u t s t er.e n t Tiansportation and Lispasition of Wastes. Our rain points are

as follows:
Gentlemen

Al t a rn a t iv e s
We take this apportunity ta pr.sent tha c;nrerts er 4,ree
hile Island Alert in the subj,ct of the refe renc ed LI EIS, We find na mention ut any c msideration of what appears to us
in writing, to be a viable, and the most preferable, alternative - nanely,

clehnup of Unit 2 ta the degree necessary tc insure no future
For weeks, ment ers af this organizt ti n have been ottending radioactive releasss theref rom (ren; val o e ntaninated heter
a nur.ter af the varivus public r.eetings held by the NaC to and of the core and no more, if that would suffice) to te
e: plain tha LPEIS and t- ettain putlic input anc ctnnents fallowed by the pernanent decomrnissicning and ontor.tnent of
concerning it. Ineir questians, and can:nents, cancerning the reactor,
the Statement are netters af public recsrc r.nd are e-ntain-

those several meetings, he e nmend Costsed in the transcript s a
their questians and c anr.ent s ta y our attenti;n and study.
While they represent int ivic'ucis ' thsughts and cpinions, It is our understanding that casts of the several su,rge s t e d
THIA in Eeneral toth syrpethizes with end agrees with their alternatives will be included in the final PEIS. While we are
stater.ents. interested in learning why this was net included in the Draf t

we are more cancerned that, in this regard as in cthers, there
In addition, we w2ule respectfully suggest that y;u psy will be no provision far meaningful public cumment on the
special attention to the record of the 11rst meeting of revised PE13.
the Advisory Panel or the Decantaninattun Three f.ile"

Island, 1: nit 2, held in lisrrisburg, Pe. on Novent er 12, 19%. The ultimate salution ta the pressing pratlene of who is to
host particularly we urge a careful reading a the questions pay for the cleanup and what those custa ultimately will total
and c#.ments presented at that meeting ty Dr. Oh rts G. C oc h r a n, remains as elusive as does the salution to the over-riding
physicist of the National hesources Le ense Cauncil rnd himself problem uf what is to to done with the high-level raditective
a member of the M visory Panel. wastes fran ThI and the operating reacters in the United States.

We are aware that various agencies, including tut by na reans To discuss siternatives withaut due regard to costs and haw
linited to, the 1:nviranzental Fratection Agency and the Cors. n- those cast s will t.e met is an exercise in theory and little rere,
wealth at Pennsylvania, will alsa te reviewing and cam enting
on the LIEIS. While we cannat anticipate their specific cen- Emergy_ngy Planning
cerns we are hapeful that they, toEether with those af others
of whom we do have specific knawledge, will serve t; er.pha si z e Throughout, the DPEIS appears ta have a fixation cn the idea

that decontkmination will proceed without significant hazard,

A-37
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R.DJ1, Bos 299,
-Columbia, P2. 17512

3 - Nuclear ReEulatory Comnission tovember 19. 1980' Nov*aber 19, 198o

Dr. Bernard J. Snyder
Program C1 rector TMI Pro 6 ram Office
Office of. Nuclear Reactor Regulationand 'he possibility of a major occident in the course of the-

cleanup appears to be treated as so remote a possibility that U.S. Nuclear Rerulatory Comateston

it rivals the once predicted impossibility of the accident Washin6 ton, D.C. 20555
that ultimately occurred at Thi Unit 2 on barch 28, 1979.

Lear Strihe enviranrtental impr et of a m&jor accident during the ex-.

tended time raw predi, ted for the cleanup to not only not in the Federal Register of November 27, 1979, the Nuclearadmittec. It appears to have been cypletely blar.keo from
the mince of the cleenup plannere* Regulatory Commiselon announced its decleton to prepare a pro-

grammatic environmental tapact statement on the Decontamination
and 1>1eposal of Radioactive Westes resultin6 from the march 28It scorgency prep 6rednese plans are required be.aro licensing 1979 Accident at Three Mlle 1 eland, Unit 2.or new reactare, how much rwre should they be required in the

case of a severelye* % ged reactar. end should not the destr- It seene to me that the substance of the 1spect statement,.

ability of a preecical erer6ency pitn, including evacuetion, se leeued on August 15, 1980, la a cruel parody of what tobe addressed in the PEISt required from the NRG to ensure that public health and safety
will be of first concern during the long and ugprocedented^ ironspart et t on gnft heet t inn g kost es cleanup proced ree that should result in ratoval and burial of
radioactive reeldues from a flood-prone tel. nd in the middle of

Tho'very otvlous errar in the IPf13 o. indicating that a crowded the Susquehanna River.
and dange nus highway route wsulc'be used or entprtente of,

westes ir m Tb1 totween hiddletrwn and Ir.terstate 60 (r.n error the paramount need unaddressed by this 113, which is labeled
now acnitted by the DC) is, we fear, syrpttretic of the super. a disposal statement, le te. address the probles of disposal. As
ficiality, beste and incue'pleteness which h6e already marred long as the government, whatever agency, or g *oup of agencies,
sny clains fer acceptability far tne DitIs. or le61 elative body that may need to be, does not find, or create,

permanent, safe storage facilittee which will e Scott TMT wantes,
Where the high-level wastes will find a restinE place, particu. people who live in the Three Mlle 1 eland area vill not be able to
larly n:w that kashingten state citirene have vuted not to rest easy .
eccept such wast es af ter July 1961 is a pressing problen.

I know that the subject of segmentation r *garding the cleanup
Again we , are presented ' with the recurring argunent that t ha,r- has often been discuseed before, sometimes far- too lightly, in my
etten11y there are a:1utions to the problem of ultimate cis- judgment. This EIS does not contribu to sign,f teantly to alleviating
position o such wastes. Gentlemen, please give us the relief fears of the population, inneauch as the aco' dent, itself, with
. cf dealing with the. prsetie n1 warld o. what is, and da not its doses to the publie, and longterm onette storage are not led
compel us to deal interminably with the ethereal world of the cluded as factors which auet be considered for cumulative radiation
theorista. If we believed them, then we woulo know that the dose, added on to the projected doses from the various cleanup
bumble bee cannot fly, because theoretically it la aerudynsa- precedures.
ically lapossible far then to da sa. Fortunately, for the
bumble bee f.nd far us, the bumble tee is nat bound by what is I as deeply concerned that the National Environmental Policy
theoretically passible, or impose 1ble. Act does not provide a clear aantate that NRC aust choose the best

environmental alternative for this cleanup, that econonto and

"# ' #" D ' technical benefits may be permitted to override environmental needs.
Cost analyses of cleanup alternatives are not discussed in the EIS.

MuhR I as fearful because this does not provide information to the public7//4
""# U"It"M t which will assure us that go-ahead decletone are being given to

the licensee that are clearly best for the health and safety of people,
" E "" * "" * E "" "i C ttee

ces The Hon. John Hein; "E*"I*
Congressman Allen x.. Ertel
Congressman kill upodling am, fact that 1N5f fE NEC has pointed out the fact that the

Council on invirannantal Quality containere in whteh the reatn filterm from EFICOR 11 are stored,
are now deterioratin6, makes us who live in the area question
whether NRC knows what to require of the licensee in the way of
containers to contein, that can be moved from Three Mlle Island
g a storage ette can be secured.

M

<

.w .
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T @IThe f act that a maximum probable flood would inundate the |storage facility which is being used to store containerecon r t3whtih could soon be leaking, necessitates a detailed analyste of 3 e f4 ,
I have

tha cffects of radiation bombardment and heat on concrete. QQQ gg gp g
h ard cerious speculation about whetter costum 137 in' the resins. Jh concrete.if r;1 rased from the canisters, could percolate throuB '

.n,,m g ,,,,,g, g , ,

EIS contains ni indication that studies are needed, or are
Th)
being done. * '' I*" NM#"^N WDN M2M

In the psychological strees sections to describe anxiety W 3a ng.'..,4 th u4Mi @ ito p 2012Jso thh . D C. )
if all danger has passed fromrfter an actual stressing event, an

UMnprecedented, untested cleanup procedures, as being phobic..
benum it focusses on what-if, rather thnn what is, denies the g.,,,, November 20, 1980
r;tionality of area citizens. It is rational to te anxious in a c inow aux,t ,1,ow

This EIS attempts to denig, rate N,,,

citu; tion that is fraus,ht with danaer. cour se * 4 em me rtuin
cone:rn about the Mdition of what Clifford E. Jones, secretary
cf P nnsylvant e's Department of Environmental Resources, he, 'Qy

Mr. Bernard Snyder
d:Icribed as the "most unsafe radioactive site in the world. Three Mile Island Program Office

5,,,,,,,

JAurs e uuttitos
7.'**" Office of Nuclear Reactor RegulationIt seems to me that a pinnacle of unconcern has been roacheddone in HarrisburEe U.S. Nuclear Regulatory Commission

whnn the NRC holds hearings, as is presently bein6
on th2 restart of another nuclear reactor at this site where cleanup yy|,'h,uk *. utmos

Washington, D.C. 20555

proc'.:dures must gu en for most of the next decade. I would suppose ws , no, g ,,, , n,ug,s
Dear Mr. Snyder:tMt if restart is m anted, there w111 be far better management and TuuvA uit w~

time of the accident. Bt'T E 1. nuussis < 4,e-n ..= , .
4*' The following comments are intended toNRC overstaht than was the case as the a

to consider allowing " normal" releases from a "normally" operating {r|a||,m|m, supplement the comments which we submitted atrecctor, in addition to the expectable, projected ones, and the ,n,n, von ,a, , . , the public hearing on September 30, 1980 regarding
poIctble unexpected ones from the cleanup is showing ultimate disregart the draft PEIS on Three Mile Island.for pubite opinion, and mental health, not to mention physical Tealth. rw. n

Si B T H4 L Alektw

These considerations, as well as a wide rana,e of other puolic t a g 1" We believe that there are serious deficie.ncaes
in the draft PElS which will necessitate extensive

so3mente ethich have been e h' to your office, call for NRC to lasue r ustann atit.( An n a

(noth:r DRAFT of the EIS for comment, before a final draft can be NH% O AB LWs revision Of the document. SGCh deficiencies
['OL,$"d"M"" include the abser.ce of cost estimates for the

iciued to govern the cleanup. various alternatives, inadequate evaluation of thei u 4am u s t>t t a, ta

yyty, QL, Wud of th ulun M th FMund nter M de]
nee M y3 , . AltlRII WaEIH,JR

,,), Susquehanna river on the Lay commercial and
e / recreational fishing industry and an expanded-

p, /t ,j%/< u cu oi onw.
Lpg t\it w u nut 'i discussion of the long-term radioactive waste

" "[[,* * "" "d"" 7 '" disposal options, as well as numerous factual errors.Beverly M. fees y,
BRt t i i H49\1Y

[ '[| ",'[[,',"[,l",G " Agencies of the Federal government must
prepare and circulate a revised draft environmentalinmi m pse

n. roi k kin aw in impact statement, if the original draft statement

tY3 N Son, "is so 171 equate as to preclude meaningful
" R $1501.9(a)), or prepare aanalysis tp nom t.rioi s

st a t i u mios supplement to the orginial draft statement, which
must also be circulated for public comment, if$6S[i$tj"""
there la significant new inf orma' ion (40 CFR

tun ir up u nn i

iams w m iits u 51502."h'f1)(ii)). See also, ' -291 Why? Ass'n
217 F.2d. 107T'(Tat 7C.r Q T7M ; LatEasf"j^j,*g|7 v Bur,ns2

v.Branegar, 506 F. 2d. 677 (9th/cir. 1974); and
sit ue n. oims
u 8 8 t r*ist M ar - Riverside Environmental Defense Fund v.

s, 42 FF. Supp. 2 9TTD7Minn. 1976). This
AaN [a n requirement is binding on all Federal agencies (40nosa t uuw.w
wu m a t uuwas. lk CFR 51500.3). " Federal agency" in this context

tN.InhwS is defined in 40 CFR 51508.12 to include "all
a

tlll844W Wits 3R
AttHL M I. 5 E 44tlR

lern ese
DA\lD 9 MAR 4 f H

A-2G
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JJ7 fleerk Ors TPage Two.
Letter to M rf f ra y JMr. Bernard Snyder ,

d' /b'48agencies of the Federal government" excluding only the
Congress, the Judiciary, the President and the President's
Executive office staff. Since no. specific exception is
made for independent regulatory commissions, there can be
no question., but that the Commission should either prepare a O*bdm* 1 b e}4 w d dy
revised draft preliminary environmental impact statement ?v a .

supplement to that statement and circulate the new material for 72486 #Mld f*** 4
public comment. g

.We therefore request that such a document be prepared
and circulated for public comment priot to publication of the - b, M C- 2 0 5'fT~
final PEIS.

We hope that'you will seriously consider our request.

p s. , D ,. Q k
Sincerely,

h s4Aef m TD A AA Vff *mW Wd

,,, gf p.yt A%,,= * L u~ aVQyLLw
Senior Staff Biologist a /Q .. . . 6wggd A . 6 . n. d ,

-R />-! Nos$ SO /t 79 & NY
Hope M. Babcock QJ yQg g h , & g [ g /ffg pf,93),
Senior Staff Attorney

NGK-HMB/kaw Q "- ^~ # ^

Jk 7%HSc4* y> d
. 4 h a - - + ;. s W

f as 4 Y4
= - ,. A

a,.4 J. -4da' M l4' M M d
.rQ f A& Jy f4 y AV7s ~,

x wpp4
f aa
y f r. % ,,. , v x y n _ p sa , g- e p.kv.

4 m ~~AMzG/u~; rah 4 by Q .

|y, //)y g& $ )a,a.. o_

afdw n 44 A / A ~ p a Q 4 rs &
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S /4 /~ a4y #c mer.. 5.m /4 /,//f'/2, 6 /rer( 4L/ /L/aer,g Nuclear Information and Resource Service
1536 Sisteenth Street NW, Washington. D C. 20036 (202)4834045

Y4*J 4[-||e y,*,n / row're lerke, f.s ed.nt. |$sf 4 reekt of _ re erve.nr November to, 1980

//t% alanal .-Qu]Q 4erf 19'It .%,4 //o/4sy, d < tf ca.,.wy /J.f sarnard 3. Snyder
- Director of the

Yt led d*U Aef k{af Lent ? hhfs.tf a . b sqtm fe|ter|t h b / vet THI - Program Office
U.S. Nuclear Regulatory Coemtission

jr] /14kb.L/ b GWoe 64h ~ 45&aj 6el|ft b so$ at 7/PLE A 4 Washington, D.C. 20555e

. Yt f ik sy%ey d s/tdyJ en 4b.v / kg., dog L[gro '. $ s/s'[or )h L4skt,fA
Dear Dr. Snyders

$ etNr $ta d|ereasse/r/aY m,i st[47 4%AY M 83, T/ d/* We are writing to conument on NUREC - 0683, the Draf t Programmatic Environmental

a I [ d[ [e betw k W rafhee/.[Yeresid./Y fb 6,74d Impau Statmnt related to decontamination and disposal of radioactive wastes re-
s sulting from March 28, 1979, accident three > tile Island Nuclear Station, Unit 2.

We are requesting that a Revised Draft PEIS be prepared at this time. According

{ g[ to NEPA Regulation 1502.9 (a), a revised draf t EIS must be prepared "if a draf t
statement la ao inadequate as to preclude meaningful analysis, the agency shall pre-

g / pare and circulate a revised draf t of the appropriate portion".

It is est contention that the Draft PEIS for TMI-2 is ao inadequately prepared
and presented as to be meaningless in vital areas of cleesup such as weste disposal,
where in-depth information le needed for decisions 'to be made. Attached are commments
to that effect made by our organisation to Matthew Bills at the U.S. Environmental
Protection Agency on November 14, 1980. We wish to submit these comuments to you,
which will describe some of the areas which we have identified as inadequately devel-
oped for decision making and which document the need to prepare a Revised Draft PEIS.

Also attached are additional co-nts, which support the request that a Revised
Draf t PETS be done, by Pennsylvannia's state-wide group called the Environmental
Coalition On Nuclear Power.

We will remain in contact with the Nuctaar Regulatory Commission concerning our
request that a Revised Draft PEIS be done and that these issues be addressed property.

Re y,

Coral Ryan
For the NIRS Staff

cc: U.S. Nuclear Regulatory Comuniesioners

NOTE: Comments mentioned in the above letter as being attached are included in
this appendia as comment number 64.

4
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; y ' NS-TM-2341

NS-TV-2341
Dr. Bernard J. Snyder 2 November 19. 1980

'

Wesunghouse 1 Water Reactor 'W
Bactric Corporation . Diviskms ""# * " |

November 19. 1980 In comparing IMI-2 with other experience. Section 1.5.6 of the draft PE!S'

3 notes that "At all the previous accidents, the workers began recovery
operations imediately and got the job done quickly and effectively".
Westinghouse observes that the most difficult and frustrating part of the
TMI-2 cleanup appears to be obtaining authortration to proceed. We hope

! ' Dr. Bernard J. Snyder this situation will be corrected by prompt approval of the PE!S.

hre i nd Program Office We are somewhat concerned about the consistent tendency throughout the
I (ffice of Nuclear Reactor Regulation draft PEIS to equate millirem or microrem public exposure to probability

U.S. Nuclear Regulatory Commission of cancer fatality or eventual genetic effect. Nowhere are the assumptions
4thington. D.C* 20555 and probable conservatisms of the linear, non-threshold dose response model'

discussed. As noted in the 1980 BEIR-!!! report. "It is by no means clear
, . near v* Snyder*. .whether dose rates of gamma or X radiation of about 100 mrads/yr are in
! any way detrimental to exposed people; any somatic effects would be masked

a t are Eleased to provide the following connents on NUREG-0683. Draft by environmental or other factors" (BEIR.III, p.187). We agree with the'
Pr@ atic Enviromental Impact Statement on the Three Mile Island judgement of the draft PEIS. On the basis of comparison of the doses
cleanup activities * calculated here to those of natural background radiation. it is suggested

-

that the health effects are non-existent especially in consideration of
The draft PEIS appears to be well written and technically accurate. the fact that natural background radiation in the United States varies

' Thorough analyses have been made, and an overwhelming amaunt of technical year.one location to another within a range of about 70 to 310 mrem per
,

"

. information is presented to provide the basis for the conclusions, (PE!S. Sections 4.5.2. 8.1.5.2. etc. ) . We also agree that it is
appropriate in the PE!S to quantify the probability of cancer or genetic t

Based on our review, we believe the information contained fully supW rts effect using an appropriate model. The result, however, should be presented
the draft PEIS conclusion that recovery operations will na. . minimal as a calculated or theoretical result based on assumptions believed to be
adverse ef*ect on the public health and safety and agree that maximum conservative, rather than as an actual probability. Also, an appendix,
offsite radiation exposure would be "much less than the design objectives based on the new BEIR-!!! report. should be added to explain the linear.
of Appendix ! of 10 CFR 50 for operating nuclear power plants". (PEIS. n e-threshold model. We do not quarrel with the dose-response coefficients

i page 5-10. Section 5.4.) We also support the draft PEIS conclusion that used in the draft PEIS. as noted in Table 4.5-1 While coefficients based
potential or postulated accidents are unlikely and do not have the potential on the new BEIR-III report recormendations wvuld be somewhat lower. these

j to seriously threaten public health (except for psychological stress). recomendations came after the draft PEIS was generated and are not yet
in comon usage in environmental impact statements. Thus, we suggest that

! The d aft PEIS correctly notes that the cleanup *should proceed in a timely e discussion and comparison in an appendix would 9e appropriate.
; manner . . . to complete those activities which can cause psychological

stress for residents in the area . The sooner the cleanup is completed. Section 9 of the draft PEIS presents a detailed assessment of the impacts''

the sooner the sources of concern will cease to exist . (PEIS page S-3.) of transporting wastes to the Hanford disposal site 2300 miles distant
,

In addition, we point out that public fears are unnecessarily reinforced from the TMI site. This section should emphasize that this represents the
. by the appearance of indecision. Thus, expeditious cleanup activities bounding, or worst-case, assessment of transportation impact and does not

j can provide public reassurance as soon as they begin. imply that disposal at the Hanford site is the only acceptable alternative.,

As noted in the draft PEIS, "Onsite storage for an interim period prior to
As a corporate cittren of Pennsylvnia. Westinghouse urges that public shipment is a viable and necessary option" (Section 9.2.1.1). Regardless
fears of TMI decontamination be minimized by prompt completion and approval of the duration of such interim storage. Westinghouse believes interim
of the PEIS* st rage would be an improvement over existing conditions at TMI. both as

, to waste form and location. Thus, we urge that cleanup not be delayed
{' Section 1.5 discusses serie of the vast decontamination experience available Pending selection of the ultimate disposal site.
| from other sites, and properly notes that "The removal of unwanted radio.

active contamination from materials and equipment is a familiar and routine Further, we believe additional efforts should be .aade to disseminate the
j operation in the nuclear field for reducing radiation levels . information contained in the PE!S to the public. ,

I
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AshbYh fl */I * *
/

*41ttjk c gy/Shyjfg /ugt yt|=,fINS-TnA-2341 # r
Dr, Bernard J. Snyder -3= November 19. 1980 / v

HAWhgah 7' ,,f/Jkks /MZd|fti JkhYdx'"*St /.J

##"b" "A descriptive doctanent should be prepared for public distribution mumartz-
gg ///'g gg jffgf ffj /g g,// 7pg%*>y .ing the PEIS in non-technical language. that clearly shows that tha propose ,

cleanup operation of TMI-2 will have negligible impact on the population / / y
g # #M#'8'g f 7pjg jg4 fgjgg / jgyggf a ,pfgwith respect to health effects resulting from radiation exposures. The / f

document should include, as a minimum, information on the following items
gg pg7 , pfgg gfffgp,. jcovered in the PEIS:'

out Ee cN'N *$$$mStS*on * aNaIN'ON5k **n? ./3d/t/ .##M IthM 7#'7 hNf ##S** "

u
effluent control are " state-of-the-art" technologies. M M/ e d d M M A '' W Ee'77 E r

?M I/N //

M A./h!ND-/Nad Nt)Ss M t A u[cu &
b o ni e e s o un ro led ea s -

%1"mT"n '";;e2%i'at"n'',n'"* '' "'' ''"*" yputsedy/ i

# / / k 9 M p d / b tl1 #ll d N 4 M M f*c. Effluents (primarily liquids) that would be released are
innocuous -- specific radioactivities should be compared i # # - -#
to those in other comon liquids, drinking water, etc., /gryg2f//,Metf/d M, . M [/A# M FA
50 the public can have a basis cf compari on. Tritium p. g 'g vactivity should be placed in perspective, gj.fA._ (,

.

. ,

d. The transportation impacts, volumes of low-level waste /[ ///,ff f[jrfg.
,

generated, and their significance, should be discussed, *y ,,h//?g'fhi /M c lbWb k$ $
/e. The role of environmental radiological monitoring

programs to assure that unacceptable radioactivity J hgg t}/ggd[ ygM[/ 44(d ef/I/tNN
is not being released, merits emphasis. The role of v . f
the connunity monitoring program (pg.11-2), whereby * f/j fg gi,/g /,[g, O [*/J IA,,' '####[*

local comunities can confirm that radiation levels ./'A
f p

are indeed negligible, should be stressed. f, jpjg), jg [// // y/j//p// /; g[[([tt/41-,

i

A means of getting this document broad coverage to the people located in p f g /hy g jy, 4/~g?k . ctb/i'/kthe vicinity of the plant should be determined; 1.e., through means such
as newspaper inserts, regular press, electronic media.

Very truly yours, g.g , gg [ gg gggg gf.* gyptf- [ '

f & - (),th0., y htlL .d/fL l'fl WA'*

keU"nW"#p"*r'Lt A .afu n h e eSB fn'Axl A'' $*t .

pjh izan D fr cuayBKt /fx(*
akd.f/14).912 ba n /ut'

op.d e2A DJs f y/Eg /pdmDx
a unn m"e

j $ t a s .,4 c a i a d j a z Gi. @a e / w t * ,a A w S / menX/4 A <p*A!
.

4,pdf hm & arrknJuderb WiA 1JJA4
g g g, g,,,,,- p*a Aruta sure wAte Jk.
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c Three Mile Island. a la', u pn a r */ s.t
Pubh. Interest Resource Center. _ . _ _ 7/h 'jd M)&N Oar /t. ' /M c
1037 Maclay Street Harrisburg, Pa.17103.

. ./ 4 t t b0c#7 M'/fl#[A2t#9'f*W7. 717/233-4241

E/V h $_A2/A N C.. h5 $25 fil . h bt'

20 November 1980
. . I44 dC(// d 97t44t h / fed /e/ />I// Or, Bernard J. Snyderf a p- Program Director. Three Mile Island Progras Office,

. _. !-Al. 4 [ /[4/ d d K?d? - M M / g' . u le r egulat r s
f Washington. 0.C. 20555j

.g2//hf'V71.t WJ W f $ $/P h iNO : fdW dsNtt| h*( Dr S*10*T;
' '

~ ~ ~ ' /[/[/ . /4( N/[1 (#7h k d M I/ d fr M [#tg Pursuant to notice appearing in the Foreward to NUREG-0683. I ac7
submitting to you the enclosed comments on the Dra ft PE!5 on TMI-2

. hd./I%d g 8 /(//74 8///[,! h' @g cleanch and disposal of radioactive wastes.

. .8Mk [t fD ./ A/ 8 /<M*1 4L fd ~A " "''
prep r on f ev e f PE!S n Draf pp eme t thejgf .hg / Final PE!$ will be appreciated.

Eb M4 8/29247A Mh2/J (AIt. *? your t ff i h p e e ul
. . . .

~ MJ 4/ AM h88/4'6 '# I also expect that the Staff will taki into account the comments
.. [[b M /.vl 448 .

which will be made by the Special Review Coi.mittee being estabitshed~ ,

by the Environmental Protection Agency. This group of experts has been
created to provide comments from an independent source.

A |df ~ difMM J4YY 5 fli5h f[////- . _ ,

f b!r/A W w wrde..ana< M sht/Mi [iva C-
f tincerely.

.

-. .

/, y [d' d .
40$' MA dW //1p g ctbiro

f[ g//47[zjqf[ g TM! Public Int * rest
Resource Center

$1ze y }A|dctN. ride ~bsx47 a yE/S.
/d:27
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C0petENT5 ON DRAFT NUREG-0683 2. The Final PEIS is greatly in need of much tighter editing than
the Draf t PE!S was given. There are some run-nn senbces in the

subeltted by: Draft that would give a junior high school Engn ban teether a co onary.

STEVEN C. 5 HOLLY
Project Director 3. The page numbering system used in the PIIS makes it very hard
TMI Public Interest to use as a reference. I believe that it would make mucn more

Resource Center sense to number the pages sequentially in numerical order (e.g.,
Harrisburg, PA 1. 2. 3. 4. etc., rather than 1-1, 1-2, 2-1, 2-2, 2-3. etc.). With

a good table of cantents, the sequential numbering system would
19 November 1980 make specific portions of the PEIS much simpler to locate, and

thereby intrma the utility of the document.

.

INTRODUCTION 4. The reference citations appearing at the end of many sections
5f the Draf t PEli are totally inadequate. I suggest that the Staf f
envision an interested member of the public ernestly trying to locate

These coments cover taree general subject areas: (1) Editorial any of the following (from page 1-17. Section 1.5):

changes which should be made in the Final PIl5; (2) Technical. ti fi c. ' Nuclear Incident at SL-1 Reactor." 100-19302.

and policy comments on the Draft PEIS which should be addressed in the J.M. 5karpelos and R.B. Lobsinger. " Decontamination of H Loop
*

Final PE!5; and (3) Coments on the Draft PEIS regarding NEPA matters.
J.M. Lojek and W.T. Lindsay, " Attempted Decontamination of the

Cr alk River CR-VI loop." WApD. COA- AO-50. February 1059.

EDITORIAL CHANGES Obviousiy. these reference citations to not provide the reade -
with sufficient information to locate these papers. A full bibliographic

1. The Draft PE!S is far too technical for the general public, citation (including name and address of publisher) is necessary.
I reali e that the NRC has legal obligations to the NEPA process
which quire, as a practical matter a highly technical and very Further. specific page references are missing entirely. Some of
lengthy document. I do believe that, especially in this matter. the referenced documents are hundreds of pages long; searching such
that the NRC hst an additional and equal obligation to the public documents for a specific fact or quotation without page citations
to produce a readable and complete discussion of the cleanup and (or even chapter citations) is imposs?ble. In order for anyone to
alternatives. evaluate the PEls, page citations to referenced documents is an

absolute necessity. Such page citations must have been available
The Comission has been criticized in the past by the Council to the Staf f when the PEIS was prepared; therefore, there is no

on Environmental Quality on the nature of its E15's QEE * Environmental logical reason for not providing them to the general public.
Quality--1979". the Tenth Annual Report of the CEQ to ITe President,
pages 577-581). In the case of the Draf t PE15 this criticism
seems to have fallen on deaf ears. 5. The Draf t PE!S is nearly devoid of visuals (photos, drawing (.

diagrams,etc.). Increased use of such visual aids would greatly
I can see two alternatives which would comport wtth the spirit enhance the public's understanding of the Final PLI5. Especially

of the new regulations adopted by CEQ on 30 July 1979. First, the needed are drawings / photographs of the interior of the auxiliary.
NRC could publish the Final PII5 in two forms, one a less technical fuel handling, and reactor buildings at TMI-2.

discussion which is much more readable than the Draft PEls (Te
SEE

as an example Volume 1 of the Rogovin Report), and the other
typically voluminous, highly technical discussion which is comonly 6. The units of expression used throughout the Draf t PE!5 are
associated with NRC Environmental Impact Statements. The second inconsistently applied. In addition, wtlle it is comon to find
alternative would be to produce a very tightly focused Final PEls both the concentration and volume of contaminated fluids, very
which meets the requirements of NEPA. but without the voluminous seldom is the total activity calculated. It would be a service
emplanations with which the NRC seems to be the most comfortable. to the readers to inc'ade some basic appendices on units of
The more detailed explanations would then be included as appendices empression and to expand the glossary to include such tems as
to which the reader could turn for more details. shutdown margin.

.
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building sump ad until the reactor core is removed (the two main potential impacts on the environment and the schedule for the completion
sources of potential releases of radioactivity to the environr.ut) of cleanup
the Licensee should be prohibited from spending funds on attivities
related to restoration of TM1-2 to operating status. lhis will 14. In order that the cumulative impact of routine and accident-related
ensure that Licensee's unstable and limited funding base will releases of radioactivity can be placed in perspective, the Pf G should.

be used toward its primary responsibility, which at this point contain a section (perhaps an appendix) which describes the do. 4.

in time is the decontamination of TMI-2 and the disposal of the which have already occurred, both to the public and to the worke 1 .
radioactive wastes resulting from the accident and the cleanup. This discussion should address the time period from the accident u,
Absent such a stance by NRC. there is no guarantee whatsoever until the period following the venting of the Krypton-85 from the
that the Licensee will not spend significant amounts of money reactor building. The following doses should be described as fully
on activities related to restoration. It is clear from public as possible (with ranges of uncertainty indicated for each):
statements and from its own publication *TMI Today" that the
Licensee fully intends to restore TM!-2 to an operating status; a. Average and maximum whole-body gamma doses for the workers
this should not be permitted in any fom (including planning. and the public living within 20 miles of the plant (or
engineering studies, expenditures for hardware etc.) until the out to whatever distance radiation doses due to the accident
level of risk represented by Unit 2 is greatly reduced. In are indistinguishable from background doses),
my opinion. this will only occur after the containment sump
water has been processed, the core has been removed. and all b. Beta radiation doses (whole body, skin, and inhalation) for
high-specific-activity waste has been removed from the island. the same persons.

IL The last sentence on page 2-8 states that it is possible c. Alpha radiation doses for the same persons,
that loose fuel debris could be present in large enough
amounts in the Reactor Coolant System to present a c*iticality d. Separation of total doses into component parts (i.e..
problem. This situation should be fully explored in the FEIS. whole body. Inhalation, internal deposition. deposition
including a description of how much fuel would be required on ground. temersion. etc.).
to present a criticality problem, what the radiation doses
to workers might b*. and how the criticality problem could These doses and expected additional doses (as well as population
be mitigated once initiated. A simple one sentence description doses in person-rems) should be compared both to existing standards.
of this problem is insuf ficier.t for an EIS. doses to the public from other similar reactors which are operating,

and doses from tae operating history of TMI-1. These discussions
12. The PE!S shoulo include discussions for each cleanup alternative will permit the reader of the Final PEIS to place radiation doses

of what potential impact the alternative could have on future from the cleanup into perspective.
options for the facility. There are at least thice general possible
futures for the facility: 15. The appilcability of prior decontamination experiences at other

nuclear facilities is very questionnable. These facilities were not
a. Restoration as a nuclear unit. located in populated areas, nor were they as large as TMI-2. The
b. Decomissioning alternatives. Draf t PEIS contains many contradictory statements on this matter,
c. Conversion to another power source (e.g.. fossil-fuel). so many so that a firm conclusion cannot. in my opinion be drawn.

The following statements conflict with the conclusion drawn in
Blanket statements on this problem which are found in Chapter 1 the Draft PCIS that "the basic technologies for decontamination are

of the Draf t PE!S are totally inadequate, well established and that available techniques can be modified to
suit the conditions at TMI-2"

13. The Draft PEIS fails utterly to deal with the eventuility of
what could occur if the Licensee goes bankrupt during the cleanup. e. *expertence is limited with high-level decontamination
a possibility which certainly cannot be ruled out (in data Jubmitted of building interior surfaces and equipment where the
to the NRC at a meeting on 14 August 1980. Licensee notes an contamination has spread over large areas such as the
expected revenue shortfall to cover cleanup of over $500 million entire interior surfaces of a reactor building." (page 1- 2)
in excess of insurance coverage). This issue must be dea.t with
fully in a supplement or Revised Draft PEIS. It cannot simply b. " Applicable experience in removing damaged fuel and
be skipped because of Staff preference or the promise that it core components is limited, and development of techniques
will be addressed in another report. The PEIS is tne EIS for specific to TMI-2 will be required.* (page 1-11)
the cleanup, and as such should address all relevant issues.
including the potential for bankruptcy of the Licensee and the c. " Chemical decontamination experience to remove fuel failure

debris, including fuel fragments. is very limited. Only
one reactor, the Plutonium Recycle Test Reactor (PRTR).
at Hanford. Washington, has undergone such a decontamination."
(page 1-14)

.
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17. It is stated on page 1-20 that the hRC Staff intends to address
d. "There has been little esperience with removing fuel disposal criteria for "nonroutine wastes * on a case-by-case basis.debris from large reactors * (page 1-14) This is not acceptable. Certainly general classifications of such.

"astas can be postulated and defined by contamination levels and
e. "Expertence at other nuclear facilities in removing by the specific isotopes wMch are most itkely to be present. Thesedamaged fuel and core components has been rath7r limited. wastes are some of the most significant in potential environmentaland much of the existing experfence is not dire:tly impacts; to " pledge * to deal with them on a case-by-case basisapplicable to TMI-2.* (page 1-16) is totally unacceptable. A thcrough attempt to evaluate the

environmental impact of the nonroutine wastes (and their storage
f. "Other plants have had fuel removed after severe damage; and disposal) must be made. To the entent that this evaluationgenerally these incidents have involved only a single fails to cover specific waste forms proposed by the Licensee,or a few fuel assemblies. for the most part these fuel supplements or environmental assessments should be issued in

assemblies have been constructed of stainless steel-clad dra ft form.uranium metal fuel . The TMI-2 fuel is quite different
in that the fuel is uranium dioxide pellets with 18. The Staff is aware that the 11 February 1980 revised Technical31rca10y cladding which is more susceptible to oxidation Specifications are the subject of a pending litigation. It appearsand embrittlement." (page 1-17) that disagreements between the Staf f, the Licensee, and the Intervenors

is possible in the near future. The Final PE!S should reflect any
g. *!f significant fuel cladding has occurred. insoluble Zr0, changes to the Technical Specifications. It would be advisable tocould be distributed throughout the reactor coolant syste4. include the revised Tech Specs as an appendix to the Final PE!5.

Hydrofluoric acid. one of the few Ir02 solvents is too
corrosive to be used as a general decontaminant; therefore.
the Ir02 will h ave to be removed by mechantcal means." 9. The Final PEIS should thoroughly address tne status of the.(pag,g.gy) solidification of the EPICOR-I! resins as required by Commission

Order dated 12 March 1980 (Amendment 10 to Liceese ho. OPR-73).h. "Comercial nuclear pc er plants are not designed with The discussion in the Draft fails to adequately address thisspecial considerations for large-scale decontamination important matter.operations." (page 1-17)

20. Section 1.6.3.2 addresses proposed criteria for radiologicalThis issue requires much fuller explanation in the final PE!S. ef fluents from decontamination activities. The riet effect of thisMore details should be given. and the applicability of each experience discussion is to permit the Licensee, with Staff concurrence to
should be addressed. establish precedent-setting radiological ef fluent criteria which

could be applied to future cleanup activities at this and other
16. In section 1.6.1.2 (pag 1-19). the Draft PE!5 states that nuclear plants. The hRC should exercise its regulatory function"to ensure reasonable radiation stabilit s of the organic resin and establish cleanup criteria, and then require the Licensee tolives, restns having spect fic activities greater

over ten halj will undergo spacific eva14ations to er.sure that meet these criteria. The criteria should be the subject of
than 10C1/ft a rulemaking proceeding to coisnence as soon as possible,
radionuclide migration and otaer impacts within the waste container
are minimized over the hazardous If fetime of the wastes." Wh n
will these evaluations be done (after the contaminated resins are 21. Referring again to Section 1.6.3.2. I feel that it is
crea ted ?)? Who will do them? How will they be done? How can totally inappropriate to use 10 CFR Part 50 Appendix ! criteria
the physical. chemical, and radiological environmental conditions in conjunction with cleanup. These criteria are intended for
which will be present through 10 half-lives (Cs-137 or Sr-90) use with operating nuclear reactors ones f rom which (presumably)be simulated? What criteria will be used to perform the evaluations? the public receives at least some benefit. In the case of
What is the current condition of the EPICOR-!! resins? In fo rmation TMI-2. the Licensee's customers recetved the equivalent of 95
available to me from outside sources indicates that the resins full-power days of electricity. Many of the residents in the
should be breaking duwn into caustic products which could destroy 20-mile radius of the plant and most of the residents downstream
the resin liners. Further. this source postulates that the resins from the plant received nearly zero benefit from the operation
themselves are breaking down into a gelatinous mass in which the of IMI-2 since they are not customers of the Licensee (the only
contaminants can migrate. This entire issue mtst be fully explored possible benefit would be power that was sold to their utiltty
in a Revised Draft PEIS or a Draft supplement. as replacement power from the Licensee). There is no positive

benefit to be gained from radioactive releases from TMI-2
during cleanup, only the reduction in possible negative impacts.
It is therefore inappropriate to use radiation release objectives
designed for operating reactors in the case of IM1-2 cleanup.

AG2
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Accordingly, the Revised Draf t PEIS or a Draft Supplement should
iRadiation releases from TMI-2 alone beginn ng with .the accide it contain a thorough discussion of this situation, including all its

have already far exceeded values given in the FE5 for MQ TM!-1 and 2. ramifications. The discussion should include as a major focus the
The following examples are given for your consideration: potential impacts of long-term storage of radioactive materials at

the site. The attitude that "we'll cross that bridge if and when
a. Noble gas releases from the two units we g %t to exceed we come to it" is not suf ficient in an Environmentai Impact Statement.

a combined total of about 4.000 curies per yev. Estimates long-term storage is a possibility which cannot be precluded simply
of the total noble gas releases during the Krypton-85 venting because a portion of the current NRC Staff feels that such an
alone totalled at least 42.000 curies, or the equivalent action will not be permitted. The cleanup will last far beyond
of 10 years of operation (the venting took less than the 5-7 years so glibly predicted in the Draft PE!S; a completion
2 weeks). Releases during the accident (as reported in date in the period of 1988-1995 is more likely. Long-term storage
NUREG-0600) were approximately 13 atllion curies (mainly on-site of high level uastes should be evaluated for its environmental
isotopes of Xenon). The latter figure is equivalent impact, not because it is a desirable alternative (=hich it certainly
to over 3.000 years of operation. is not), but because given the current political, environmental,

regMtory, and institutional climate, such storage cannot be
b. Iodine releases were to have been a fraction of one curie precluded from becoming necessary. The impact should be evaluated

per year. Iodine releases during the accident are reported now, not after it becomes a matter of fact,
to have been around 14-15 curies. This is at least equivalent
to 14-15 years of operation, and almost certainly much more. 25. Page 2-5 contains the statement that there are tanks and

equipment in the Unit 2 Auxillary Building which are needed for
" maintaining the reactor in safe shutdown." This statement should

22. Section 1.6.3.3 postulates the decontamination of TMI-2 to be expanded upon to include a discussion of whethte this equipment
levels equivalent to those which are permitted for " unrestricted is safety-grade, and if not, what degree of reliance should be
use." This will be necessary gn1 if the plant is to be restored placed upon it in terms of preventing adverse environmental impactso
to operation. This is a continuing example of the bias of the related to safe shutdown loss. Further, the discussion should
PEIS toward restoration. The decontamination need only proceed include possible impacts on that equipment (safety-grade or not)
to a level compatible with protection of the public health and from cleanup activities which have already cccurred or those that
safety. 1.e. to the level necessary to permit decommissioning. may occur from various cleanup activities. It ir possible, for
if a decision is made to restore ttM plant, then and only then instance, that important pieces of equipment or systems may not
should add;tional de. - 'tamination be authorized. The worker be environmentally qualified for the environment which will
exposure will be reduced by this policy, as will the quantities he present during various cleanup activities,
of contaminated water which will require processing. This bias
reflected in Section 1.6.?.3 pervades the entire PEIS and should
be e'iminated in the Final PE!5.

, Section 2.1.2.2 discusses, gver briefly, the so-called
" corridor concept" of selective decontamination. After a
discussion of four sentences, this alternative is sumarily

23. Pages 2-1 and 2-2 discuss possible interim storage of dismissed. The brief discussion present in the Draft PE!5 does
high specific-activity and transuranic wastes at the island. not reflect any but the smallest consideration which may have
There is no technical justification for this position contained been given to this alternative. The corridor concept of selective
in the Draft PEls. Such justification must be included in a decontamination must be thoroughly explored. Including costs.
Draft Supr'ement or Revised Draft PEIS and must be fully explained, possible doses to workers involved in setting up the corridor,
along with possible alternatives (including storage in containment and environmental impacts as compared to other alternatives.
at Urits 1 and 2. storage at a location offsite, and storage It would appear that the corridor concept. if carefully planned
at another facility away from a river location), and executed, could greatly reduce worker dose during cleanup.

24. Section 2.1 of the Draft PEIS discusses in a cursory fashion
the possible storage of radioactive materials on-site beyond 27. Section 2.1.2.2 discusses destructive decontamination and
the normal 30-year operating license period. Additional discussion scrapping of equipment rather than thoroughly decontaminating
on this matter is excluded from the Draft, according to the text. it. These two issues are again swept aside with the stroke
because the Staff considers that the PE!5 should be restricted of the pen, another obvious bias in the Draft PE15 in favor of
to alternatives that provide for complete removal of all radioactive preserving the restoration option. The consideration should
materials from the site. While this is a laudable goal, keep in be what method results in the lowest doses to the public and
mind that this is the real world, and that there do not appear to the workers, the least environmental impact, and the smallest
be serious prospects for construction of a high-level waste repository amount of radioactive wastes. Both methods mentioned above
in the next several decades due to political, regulatory, and are inadequately discussed, and must be further elaborated
institutional constraints. in a Revised Draft or Draf t Supplement.

W
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33. Section 3.1.4.1 contains the assumption that complete mining
- 28. Page 2-7 contains a statement that " lack of knowledge of the of TMI ef fluents with the full flow of the Susquehanna River isreactor vessel integrity" increases uncertainty about core fixation assumed below the York Haven Dam. The bases for this assumption

al te rn ati ves . Lack of knowledge about reactor vessel integrity should be fully explained in the Revised Draf t PE!S or a Draft
also increases possible environmental impacts from recriticality Supplement.
accidents. Sudden pressure-temperature changes (getting possibly
into nul-ductflity problems), and other situations where loss of
integrity of the reactor vessel could create unanalyzed problems. 34 The Final PEIS should address the impact of water treatment
This entire issue must be fully explored in a Revised Draft or on radionuclide concentrations present in river water. No
Draf t Supplement. information on this matter is found in the Draft PflS.

29. Page 2-10 ;ontains a statement that "It'may not be possible
to decontaminate some of the equipment contaminated during the 35. The Draft PE!S fails to adequately address the impacts ofaccident and return it to service" (emphasis added). This release of treated but still radioactively-contaminated wateragain indicates a very fia7y bTE toward cleanup alternatives into the Susquehanna River. Psychologtu.1 impacts on downstreamfavoring restoration of TMI-2 as an operating reactor. The water users has been conveniently ignored. Further. there isStaff should forthrightly deal with this issue. no realistic consideration of possible impacts on the marketability

of Chesapeake Bay seafood. I believe that s f any contamination
is detected in the seafood taken from the Bay, regardless of

30. Section 2.2.2 again raises the policy of " case-by-cate" hRC claims as to its source, seafood esters will take this as
consideration by the Staff. Outside of the NEPA review process. representing contamination from TMI. and, theref% th Leafood
of the environmental impacts associated with specific waste industry on the Bay will suffer irreparable hart. This is
fo rms . This is unacceptable. The potential environmental a very real impact which must be assessed with a fullscale
impacts from these wastes must be fully described in a Revised market survey of both consumers and seafood industry sourcer.
Draft EIS or a Draft Supplement. The survey must be carefully conducted and constructed so as

not to prejudice the responses in any manner.

31. There are several places in the Draft PE!S ('or instance. Similarly, the option of evaporation of such water throughSection 2.2.3.1) which discuss possible incineration of certain the plant's forced-draft cooling towers is inadequately assessed,types of radioactive wastes, incineration has supposedly been Again, psychological impacts are ignored completely. No assessment
mentioned by Met-Ed officials as one possible means of disposing is made over potential reconcentration of radionuclides released
of the EP!COR-II resins (1 find this rather difficult to believe). to the environment.Nowhere in the Draft PEIS. however, are the environmental impacts
from such incineration addressed. Are the radtanuclides contained These issues must be fully developed in a Revised Draft PElsin the wastes released when incineration occurs? What types of of a Draft Supplement.filtration are available? What is the ef ff ctency of the filter
systems? This issue suggests quite a lengthy line of issues,
yet none are discussed in the PEl$. or even mentioned for that 36. The statement in the Draft PE!S that the Susquehanna River ismatter. This issue must be fully explored in a Revised Draft 'not an attractive source of public water supply" (page 3-12) isPEIS or a Draft Supplement. pure nonsense. if this is so, why do the cities and towns of

tancaster. Baltimore. Columbia. Havre de Grace. Wrightsville.
Conowingo. Chester. Safe Harbor, and Holtwood use it as a

32. The discussion in Chapter 3 of the site geology and hydrology source of drinkir.g water? How about some consistency and honesty?is insuf ficient when consideration is taken of the quantity of
radionuclides available in solution at the damaged reactor. According
to the State Geological Survey, there are no site-specific studies 37 In Section 3.1.6.2. it is noted that impacts may occur outside
of the transfer characteristics of either the bedrock or soils the so-called " study area." If this is 50. these impacts should
found on ".no _tslands; therefore, any estimates of how fast leakin9 be investigated and quantified. NEPA reviews are not permittedradioe',cive materials might reach the water table or the river to be limited in scope at the discretion of the NRC Staff. NEPA
are .,ure speculation. Site-specific studies should be conducted requires that environmental impacts be evaluated, not just those
a*J reported in the Revised Draf t PE!S or Draf t Supplement. The impacts and portions of impacts that the Staff " feels' like
question should also be addressed in terms of the continuing evaluating.
high levels of radfoactive water (containing trittum) found in
monitoring wells on the island.

A-2fA
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4438. The section on psychological stress (Section 3.1.7) is pure What is the source of the Plutonium cited in Table 5.3-17 This
fantasy. It was totally undermined by coments made by Dr. Siegf-ted could indicate fuel melting.
Streufert (Human Desf gn Group and Hershey Medical Center) during
a public meeting in Middletown held during the Coment Period 45. The discussion of waterborne releases in the Draft PE!S failson this document. This section is nearly fascist in its orientation.
placing anyone who does not accept the agency's version of the to deal in any way with bicaccumulation or any other means of

reaccumulation of radionuclides following release from the plant.accident and its aftermath in the category of * phobic". implying Simply looking at the concentration at release is not in itself *that such persons are somehow mentally ill or incapacitated. This
is fascism in its purest sense. It is high time that the NRC sufficient to ensure minimal environmental impact. Possible
begin to deal realistically with this issue. means of reconcentration following release must also be examined,

Why is it. for instance, that in the first attempt by NHC to 46.address the problem of psychological stress that the NRC contracts In esamining che radionuClide inventories listed in Section
with an organization whose lead staff member is also a professor 6.4.1.1. if 99.99% containment of these radionuclides is assumed
at the Uniformed Services University of Health Sciences, which throughout cleanup, the following releases will occur:
is associated with the Department of Defental

a. 42 C1 of Cesium-137
NRC has an obligation under NEPA to fully and frankly assess b. 7 Ci of Cesium-134psycholigical stress related to cleanup, and given the utter

failure to do so in the Draft PE15. is now legally bound to do c. ,67 Ci of Strontium 90so.in a Revised Draft PEIS or a Draft Supplenent.
d. .16 C1 of Strontium-89

39. The Section 4.1 discussion on why the Krypton-85 was vented
from the reactor building should explain why, after four months This raises the question of how high a percentage of
of waiting since the venting was completed, the fan coolers have containment can be expected throughout cleanup. It would seem
not had any maintenance performed on them. to be relevant to review the experiences of fuel reprocessing

plants and other cleanup incidents in this regard.

40. The Final PEIS should address how much longer so-called 47. The meteorological assus.ptions used in computing offsite" mint-ventings" will be needed to continue to remove kr-85
from the containment. raC-+1on doses in the Draf t PE!S (including dispersion and

di f fusion Nracteristics) should be fully justified in the
Final PEIS perhaps in an appendix.

41. As a whole. In discussing possible accident scenarios, the
PEls fails to consider the possibility of sabotage. The Ff nal 48.
PE!S should include this consideration in all accident assessments. Section 9.2.1.1 discusses possible radiation doses at the

site boundary from a proposed onsite radiation storage area.
The listed dose of 0.5 mr/hr works out to 4.4 Rads /< ear at

42. Comparison of radiation doses from cleaaup with doses occurrin9 the site bouWary. What is the impact on site workers (person
rems for the duration of occupation of the island? Further.from natural background radiation is misleading. First of all. what is the dose to the public? Even if attenuated by anatural backgroun S doses are unavoidable. Secondly, they are Caused

by dif ferent types of sources than the releases from the cleanup. factor of 100, this is significantly above regulatory criteria
The exposure pathways will be dif ferent in many cases. as will for the entire nuclear fuel cycle. If attenuated by
the specific type of radiation which is causing the exposure a factor of 1000, it is still over two times higher than the
(i.e.. gamma, beta or alpha). The practice of comparison of total dose projected by the Staff for the entire cleanup.
cleanup-related doses to natural background should be eliminated
from the Final PEIS.

NEPA COMMENTS

43. The assumption made in many instances throughout the Draft 49. I believe that it is clear that the Draft PE!S as issuedPEIS that all filter failures will be detected within 15 minutes in August is so deficient as to not represent a sufficient basisis not justified by any material contained in the Dr af t. This for a final PEls without providing for public coment on theassumption must be specifically justified in the Final PEIS. revisions to the Draft, which will be substantial. There fore. '

I conclude that a Revised Draf t PE!S or a series of Draft Supplements
should be issued prior to the Final PEIS.

A-2r5
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Noven6er 19, 1980
50. The Staff should acknowledge that the further one get? down i,

.the road for cleanup, the more likely it is that the Staff's 555 Main Street
projections will be in error, thus necessitatir:g Draft Supplements Bethleben, PA 18018

, on a variety of issues at some point during cleanup.

': 51. . .. The practice of the Staff analyzing 'best-case and nurst-case *
situations, rather than actual situations (even where known in

Re Met No. 50320the case of the SubmergeJ Demineraliser System) is not permiss%1e
NUREG E-0483or acceptable procedure uncer NEPA. The pubile is entitled to ,

know the environments) impact of .pecific proposals.
Be d A Mr

. Progr e Director
52. ~ As I have made clear in letters to the Staff during the last Three Mile Island Program Office

several months, I believe that the law clearly calls for public Nclear Rerlotory Conmission
hearings on the PEIS. The public meetings which have been held.. Washington D.C. 20555

while helpful, do not take the place of such hearings, since Dw Snyder,witnesses are not sworn, no cross-examination is possible, and
no discovery can be had of the Staff or the Licensee on matters
. raised by the cleanup. - I believe that it is a clear violation The Orof t Progrounatic Envoronnental igoct Statement Related To N
of NEPA not to hold such hearings on the PE!$. < The NRC should -Decont aination and Disposal of Radiooctive Wostes Resulting Frem W rch 28,
expeditiously publish notice of availability for a public . Accident Wee Mile Nuclw Station, Wt 2 is su,ch to owwhelming

and confusing for the overage citizen who will be offected in the thousandshearing on the PEl$ and proceed with the adjudication of the
matters raised as contentions so as not to delay cleanup while by what is done with the occident s disastrous of termath. Even lawyers crid
the proceeding is in progress, dedicated envirorsnentolists have difficulty making sense of what is being ,

proposed and how these proposols will really offect us. There must be o
better, more cogrohendable way to pruent material of such significans
impoct.

Living a little distance from Middletown (orpron. 80 elles), the
trsponses of citizens in that creo are not insnediately ovo11c61e to me.
However, your assug tions that the drypton-85 releases have increased
feelings of safety and decreased psychological stress seem a little
hasty and very shaky. Even at this distance the octual offect appears
more to be o crushing of the human spirit -- increased feelings of
helplessness and loss of control, o withdromol to more nundone concerns,
and respression of anxieties that appear to have no resolution.

The ottitude of your entire document contributes to this destructson
of the will to fight back, os hos most official respor.se to the occident.

-You continue to downplay how much people have suffered already and deny
the extent of the problems focing the consnunity in the future. You claim ,

to have safe solutions when everyone knows there is a tremendous canount of r

bluff in the proposals you're trying to sell. You quietly describe your
consistent uncertainty about so many of problems needing solutions,
rather than delineating them clearly and seeking the wide range of support
and input necessary to even begin to address these problems. Alarm by
the consnunity is appropriate, since only through that vigilant concern
will these problems be faced and dealt with properly, if that is even
possible. If you continue contributing to coglocency, the next ,i
disoster at IMI may be assured. ;
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&To gain support' your ogency needs to achit the errors of post polistes ( W ''* @ ?h3t"'*ed soporate itself from the present olliance with the Metropolitan Edism ,

Compey, thtt! Wet-Ed's mbitions for profit at all empense ore removed
from planning for dealing with the occident of termath, little hope exists

|for o truly casewnity md worker safety orientation in that planning. EJ 6
For your report to contain credibility you should imediately join b c'ermaib, E c % wsC%. * 'ww.- M eed W. e M %orguments by citizen groups that TWI Wit I cm never be reopend safely at 8 J

% jade / tr%h.G D.what has now become a waste storoge facility. All ovof.loble resources from ?

Unit I are certainly necessary to anke the best possible ottegt at dealing m- d ,7d , E 4 p w.d4 *(~

wAE 4 'Ty*- h

w . .

with the waste at Unit 2. Any possible uses for Unit 1 in this recovery 7 y

d ' W c % .. d p %4 cm %MW
plan seem to have been totally ignored by your report.

W 6. O *D un % C bs 1 WJdhed b Am.D **

The cumenulative doses faced by citizens due to tne accidents multiple p h. \

initial stages, the Krypton-8$ releases, the water dumpings, and other a. h ,,-.- ,q w 1 e n%. . e wETSr d M.% . 3 %1 LA ) * . .x1d
''

radioactives releases contcuninoting the public's envirorsnent to date (the
blittle puffs md spills here ed there) should always be listed clearly . LvJd *w i e - !3-ftand cuncurrently with the predictions you suke for future radioactive Nm~ ' b w.c.& . y % %4 ,

t. d A.releases, so that total impacts are readily determined.
WA % w .w tes ess w.w 4. M @.% %. %ww.s aw m- ,

6 AA criticism noted actly in your report seems to have been subsequently .m

d u ,.h.,#,D . ,gi] ,e w,.M )9 Y dimored. You foil to address in any clear fashion what happens if and dien ch p ., q,q ngw

Wet-Ed is no longer functioning as a utility. Their crippled status ord lack y * ,

of insight so for make them a very dangesous trustee of sich an ominous p jf wt - Tk w\w f. , u( m ge; k v.-
-

situation. Perhaps, again, you should state inis cleorly and coll for the
% }ly- y . , I kem h o , [J4.Jremoval of Wet-Ed os a controlling interest in safety decisions and directions %M }.s g ,4 m

for the salvaging operation at TW1. Then you should present proposols for -

addressing the problems in that situotion. (This should not absolve Wet-Ed /g 3 L L, %% 4 t.%? %g d% |

4of financial responsibility, just as individual criminals are not absolved 3 m
[of responsibility for their deeds when hospitol and health core pro- ggg d., g g % h ,g g g g ( j.gg <'tes9fossionals hue taken over the mending of the human suffering the criminal

c used.) .,
g 4g , g {. c3 Q pg g gy . y,

'

The citizen advisory committee established tc address the Tu! closes-up ^ } '' % ' A <
T'A

e-

% '6
c' D *[#^ "' * * '( 7 *"". '.,is certainly a beginning Pep, but locks so much of the strength necessery J *e 4 g vj.3 % 62 4.u|q.for it to be meaningful. They should have power and funds to seek independent N. #^"' '( ' y" "''% NN '- o w em-

research, to demand the truth from officials and Wet-Ed, and to function 2 - Jw 7{4 Wuh . gA M4s'' - -
'

in a credible way informing and speaking for the comunity. The "cleon- k ww . - QAb %hk w .iup" at TWI is such a long-term process that it will need strong input from
'Q - ' gM "4~many sepents of the consnunity for many years. That should be sought as % ! O n *

4 h F* '"Q.b h @ bd 4 ^,often as possible. In fact there would seem to be no point o.t which o -

b-(jfu0sfinal plan could be laid out that would be so perfect as to preclude the (b ' 5 N".% '' W- ( - ucA M M @+ w,,4 .

rgnecessity of further citizen questioning and advice. ,,

h.J . .e- .koW._ck b b MN d A ~r k L
t 6,Finally, a most serious flaw is the reality that you con really' make h g # o3 < u a .b(AIAweb .} NO7 . Q's*%m%Yno envircrwwntal igact statement because you do not know what to do with e m m.

my of the waste. Even your " low-level" waste plans have been halted by
k , , ,

AN NW ,A4 '. %,-d < 4 , h oe ,the voters of Washington state. Again, this clarming situation has te be [ g &p . 3 -

', 6 #faced. This should be the issue of entreme concern to officiols rather
,

T p[.s ci. b,ra n41
'

1than the financial boil-out of Met-Ed that has Congress, the PUC and others
enconored at the present. Why aren't you representing the public in seeking f $_ , S,g Y r% <w.64

W-dd bk b2 % ik 4kdg v. S % V 4 J..% w,v$solutions to this enormous problem? And before responding that you are doing g
.

9so, please note that any such response corries no credibility os long as , vt jyou continue to proshote and condone the continued production of these , , g
,

gd . u,n A W MM .Js ( %,fr.a P % bW'
undisposolbe, deadly wastes. , ,

Sincerely, - Q,p A o~, k d ff , 'T gh Sp N , u, M

'b$n% l.b5'~ D$,
QNecy C. Tote

N
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'W b b b.
; Three Mile Island Program Office

1Tb;-dutg % au-- 11My au.RMa . 'j'**u|'e0*j:g1%"**co*m*?"i^*i"
{h -- t -o o c. L wad e rwr L. """*"''"''c- '""

:m/tw4 man' , tv Lt4.N . ] h @' ' M' La - C**Ed k t
'

'

~

* Attention Mr. Bernard J. Snyo9r'~ k-dw i-' % E Program Director

i - M MM , Oro dl.a d ,'tAa k Wda, c - rM mah 'j w Dear Siri i
d

~

~ % - Wd. , h - mbs oM,d I should like, on. behalf of the Union of Concerned Scientists,:0

% to submit some brief cr.nments on the NRC's Draf t Programmatich -

,

. Nca.dA N '. 7, b. %- ~vs . M k. . Gr4JLw- _ _ . ,
, . , - g 4., - -- _ _ . k.. h . Environmental Impact Statement. (NUREC-0683) concerning the,

cleanup of Three Mile Island Unit #2 nuclear plant.t %.hb f OuvedMd%w--e d I 8 I mvg, , Mo'

i
''

- -1 W We concur with the NRC staff's view that there are no acceptablej ' .sd% u.uN Cw.u ". - OI.d%Ok . , cleu. d d4R >

alternatives to full decontamination of the reactor and associ- I

ated facilities and complete removal of the fuel. Further, weY. . .d.-7
.

-

4.,,, , 4 .i n w.' h. j ent. c{ ] with sition that waste should not be shipped
+

L. , wt * e .RC'

IM :: U ND* "'

8 The suitability of solid waste forms for final disposal has not
' Wa :' %.<M a '.I .wY twineo %vud 4 art "T-g- been sufficiently considered in this EIS. Associated with this t

. deficiency is a lack of consideration of options for intena
d A d ' %k ''' Chk M3 4.we b r, storage of waste, as a . solid, in a manner which does not preclude,

--_._.,.L 4g --

eventual processing into a new solid form.
,

*d%lk WJ 0_ ) D' w4 % ^
The safety of on-site storage and handling of both liquid and9 %SMim W 4& M ,a :;l'd "*:':s'4":, "* " * ^~" ""' '""" '" "* ''"' *" * ** *,

b we N A"1 d%Mh a4-i

(1) .Section 10.5. ' Potential Releases due to Flooding,"' '
. *g% *J , . 3 F -

g M"gr does not give suf ficient assurance of the integraty*
MW '*

of the Interim Storage Facility, especially in view~ '

wk~ '' s.R~f'T r.Y k' $ I Q h it Da.h>
l

~ * * ' ' *" ' " # ' '

( - k* . J' ww %M Yo .Q., d et4.t>
4

(2) Section 10.4.4, ' Leakage of Reactor Building Sump.w ' _m. K i
4

er eb
-

Water', does not give sufficient. assurance regarding !
.

-

retention of radionuclides in the ground. PMrther,
, ~%h- 4 - n as for other accidents postulated in this EIS, no

Ferson-rem dose is estimated.
' -

s - .L If an adequate range of options regarding interim solid wasteI 5 4NL U%AM M forms and storage and treatment facilities is to be examined in
.

;
V the final EIS, then included should be a thcrough examination of ;

.

WAC> . . ,

the potential for off-site storage and processing.

:
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'U.S. Nuclear Regulatory Commission November 19, 1980

November 20, 1980 - Page 2

Direc tor

The limited scope of the above comments does not preclude further Three Mile Island Program Office
interest by UCS in the TMA-2 cleanup issue. Nuclear Regulatory Cammission

Washington, D.C. 20555

j}'' # Comment on Draf t Programmatic Environmental, [O/ r.-

- d 'Id 0 / Impact Statement Relating to Decontamination

Cerla D. Johnston and Disposal of Radioactive Wastes at

Deputy Executive Director Unit 2 of '.he Three Mile Island Nuclear
Power Statiu., HUREG-0683

CBJ:abe

cca Dr. Gordon Thompson I respectfully suggest that the Nuclear Regulatory Commit on
agree to prep 3re and issue a revised draft Programmatic
Environmental Impact Statement (PEIslon the decontamination
and disposal of radioactive wastes at Unit 2 of the Three Mile
Island Nuclear Power Station -- rather than a final document
at this time -- in order to include consideration of a number
of options and issues which have been raised at some of the
30 or more public meetings held to date on this matter, and to
include consideration of the following suggestion on decontamin-
ation and disposal of radioactive wastes, using the Unit 2
containment building as the primary structure for safe long-
term storage of nuclear waste from the accident.

I suggest that a r-rised draft PEIS include serious consideration
of the feasibility, and of the reduced radiation doses that would
result from long-term use of the Unit 2 containment building
to store the core and other radioactive waste from the damaged
plant.

This is a reasonable option to consider because of the fact that
there currently are no disposal sites to accept the Unit 2 wastes
and core, and there is no reasonable expectation that such sites
will be available during the foreseeable future.

The advantage of storing the core material and other wastes inside
the containment building is that this structure, with its 4-foot
thick walls and other safeguards, offers far more protection to
tae public, and less worker exposure, Oban would the use of the
f ar-more fragile structures that might be constructed on Ihree
Mile Island for " temporary" storage of the core and other wastes
for the many, many years that will pass before possible sites for
rarmanent storage are secured.

- more -

S23)
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t@ a.[.N.I,Comment on NUREG-0683

trank D. Davis -

November 19, 1980 -- Page 2 House or DELEGATES
ANN APOUS, M ARvuNo 2 Mon

c4 men.=s : ass, ome
NamFOAD COwNTV ao OFFCG STagst

Under presen, conditions, it,would be a fiction to contend that wm one..s anos o..r.c m......u,,,,p.,,

'a*** * * * * *the 'IN1-2 site is not now and will not continue to be a long-term ,,,

waste depository. Therefore, it would be prudent to use the a = v.o==a =,. .am g,,,,

existing containment building as a e uzuc are to house these . . , , , ' , , ' , , " , , , , , . , ' , , , , ' " * , , , ' ,y" * * ** m ao ==o a c.v.
,

* * * " * * * * * " * "wastes more safely and with less r '. s k to the public than would m
***"''a*v''* November 18, 1980be true if the core fuel and other wastes were removed to

structures that would not provije nearly as much safety.

Dr. Bernard J. Snyder, Director
Very truly yours, Three Mile Island Cleanup

U.S. Nuclear Regulatory Comm.9sion
Washington, D.C. 20555

Frank D. Davis Dear Dr. Snyder:

200 Gettysburg Pike
I had indicated to you at both the Annapolis and Havre deMechanicsburg, PA 17055 Grace hearings on the Three Mile Island Cleanup that the Harford

County Delegation would submit its comments on the Draft Program-
matic Environmental Impact Statement in writing. The following
remarks constitute our formal opinion.

We believe the draft PEIS is deficient in many ways. While
much discussion is directed toward the eventual dumpine of de-
contaminated water inta the Susquehanna River, other a. rnatives
are not explored to the degree necessary. The environmental impact
of dumping in the River, as well as the potential impact of air
evaporation are not addressed as thoroughly as we had expected.
We are concerned that dumping will release not only tritium but
strontium-80 and 90 and cesium-134 and 137 into the River.

The FEIS does not adequately delineate the constant need for
monitoring of the contained water so as to assure the maintenance
of minimum levels of contamination. Should the water be released
in anyway to the envir'nment, and even if long-term storage on
sitt is undertaken, careful, regular on si'.e and downstteam moni-
toring should be standard practice.

We believe that the FEIS should contain mome cost benefit
a n e '.ys i s , which it does not. Also, we feel that the NRC must make
as efinitive statement to the Department of Energy, Congress and
the President as to the ab,olute necessity to provide for a long
term, permanent storage f acility f or the high level waste presently
at the site. There is no question in our minds that waste must be
removed from the island as quickly as practical and safe.

tr?10
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Dr. Bernard J. Snyder
7November 18, 1980 , , , ,

." age Two s ge,,e
w..o .. u c, es e,smma
ovenavuta,v oc eva6ic wrtranc

We believe that both dumping of the water into the River sd " U *,,,",.*f|** November 19, 1980 y','yQ"g"g*,
cir evaporation will have substantial environmental impact. Tt. a
PEIS does not allay our fears in any significant way. We are con-
carned about any impact on our citizenry and our Bay. As the water
cource for Havre de Grace, Harford County and ILiltimore City and a
cource of livelihood and recreation for ao many people, we can not
efford to jeopardire the Susqueh.i.na and the Chesapeake Bay. Thus, Bernard J. Snyder, Program Director

w2, the Harford County Delegation to the Maryland General Assembly Thr. - Mile Island Program office

cust oppose any dumping of Three Nile Island water. We also must Of fice of Nuclear keactor Regulation

cupress equally serious concern about any proposed release to the hclear Regulatory Coastssion

ct] , sphere via mir evaporation. Ebth approaches will release radio- bashington, D.C. 20M5
nuclides into the environment at levels which have, as yet, undeter-
cined long-range effecta. Dear Mr. SnyJer t

We appreciate your response to our hearing request. We feel You have requested commente on the huelear Regulatory Commis-
our citizens made their point well, and we hope you fully comprehend sion's enviro.imental impact statement on t he proposed clean-up of Tht ee

Mile taland. My comments will Jeal with t he issue nf psychologicalthe intensity of our concern.
attesa and ate based on consultation with appropriate of ficials in the

Thank you very much. Of fice of Mental llealt h, which ta under av jurt J1ction in the Depart-
ment of Public Welfare.

Sincerely,
Psychological research, notably the stuJy conduc'ed by Dr.

f [' [ @
.

Evelyn Fromet of the Western Psychiatric Institute, Lniversity of ritts-
, g.

, burgh, Indicates that for some in the immediate area, mental strees J1d

Catherine 1. Mi ey, Chairman result and continues to seeult f rom the W1 accident. Wht'. anatety

HarfordCountyDelegatio[ cannot be eliminated, the way in which the ni clean-up 1., handled can
etnlmise it. One point is of key importance: the need for the avall-
at+111ty to the public of accurate and .imely information which they can
trust and use t o help t hem cope wit h st ress-croduc ing a tt uet tone.

,4 A ., Adams, Jr., belegate The symptoms of attese are cumulative and can meunt over time.
.

-

Georgs
While the clean-up itocif, no matter what process is used, may prove to
be stressful for some, it in certaint, true that cont inued tr act ion and

[. the containment of radioat t ive wastes in a facility that was not designed
ff

/F h** for longtete stor.<ge can adJ. on a daily basta, to anstety levels in the,

William H. Amoss, Delegatar general pepulatiot. The best way to end st rees la t o eliminat e t he cause.

j - //.
Thus, the espedittoum, saf e and complete cleou-up of estat ing cuntamina-
tion at rMt can be espec t ed to reduce st ress within t he populat ion.

n
,

,-
V' I call your at teut ton to the attached t cpot t by tescatchers"

Wil iam H. Cox, Jr *alegate from liahnem4nn McJacal cottese in PhilmJelphia. Of par ticular note is
,

the finding that during t he im ac cident . " people had a censtJerable
lack of felth in the inf ormation t hey receiveJ. and in t he qualit y of

the reporting of t hat information. Arproval rat inge seldom t eached W1.'

CIR:B (Page 7) The creation of ef f ective networks to disseminate accurate
inf ormat ion during the clean up procene is crucial if strena to to be
etnistred. As the NRC, Metrepolitan Edison and the appropriat e st at e
agencleo plan for the clean up, effective public comanonication shou 1J
te a major priort'y.

M11
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Submitted tot
4 . It appeara' essential, therefore, that the NRC must be prepared. . Pennsylvania Department
* - to respond quickly and completely, in an understandable f ashion, to de- of Public Welfare

mands for information about the clean-up process, and must also be pre. Office of Mental Health
Pared to respond to any malfunctions or unexpected developments which

- could be stressful to area residents. For unless they have information, Ocober 27, 1980
* ' which they trust, that stress will increase. This can be accomplished

through regular and well-planned briefings to the news media. Special
care shoeald also be given to making sure that appropriate community
leaders and opinion makers are briefed and kept intimately aware of de-
velopments in the clean-up process as it progresses. These individuals, ,

through their existing community networks, can serve as trusted sources
of information and guldmace for the population at large. May I say that
the way in which the krypton venting was handled indicates that you al-

U ready are aware of the need for effective communication with the public. REVIEW OF'STUDirs ON THE ,

PSYCHOLOGICAL AND BEHAVIORAL
I hope these consents are of help to you in your deliberations. IMPACT OF THE THREE MILE

ISLAND NUCLEAR ACCIDENT
I Sincerely. *

.

Hels B. O' Bannon

BY: [

Jonathan A. Morell, Ph.D. f
'

George Spivack, Ph.D.

1
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point of view. Measuring instruments were hastily constructed.
Existing measures were at times used because of their availa-
bility rather than thtar suitability. . sampling plans were not
as carefully drawn as might have been possible under pther cir-INTROct1CTION
cumstances. Studies were not carefully grounded in theery or
in a well developed rationale. None of this is surprising sinceImmediately following the TMI nuclear accident, several
speed was of the essence. A unique and important event wassocial researchers undertook studies to determine the psycho- happening very quickly. better that it be studied with less thanlogical effects of the accident, and to ascertain why people optimal means than not studied at all.behaved as they did. Much, but not all of this work, sas

carried out by researchers in the vicinity of TMI. Some of Fourth, the findings of the various studies are reasonablethe work found its way into the President *n Commission Report and make sense when put in the context of other research whichon TMI, some of it did not. All of the research was hastily has been done on the reactions of people to disasters. TMI maydesigned in order to capture the unique events as they unfolded. have been a unique event, but the reactions og people wereMost of the work was done on a very low budget. This report is typical. This finding is of considerable help in sidinga review of each of those. studies in light of the others, done
with an eye toward determining general trends and common find- planners, and in determining the nature of future research which

should be carried out.ings. The purpose of undertaking the work was to be able to
make recommendations for improved planning in TMI-like situa-

Fifth, the research was surprisingly rich. There may nottions, and to identify important areas for future research. have been msny studies to rely on but the work that was done
yielded a Imrge number of insights into the needs for planningWhile preparing this review, several distinct impressions and for the types of future study that would aid planners.emerged. First, the studies reported here form an important

body of information. The accident unfolded quickly and the In making recommendations about future needs we were
response of the utilit/, the Public and Government was in a guided by a strong sense that the original accident at TMI canrapid state of flux. There was a constant and everchanginq never happen again. There may be future nuclear accidents, but

.

stream of information exchange, action, emotion and decision- the social psychological and political climate will never bemaking. The picture was often confused. At the time of this the same because TMI has af f ected all of us, and continues toconfusion several studies were conducted which " caught" and re- affect us. The event is not over - announcements, reports about,corded emotional and psychological reactions of the public. and decisions at TMI are still news, and the pot continues toIndividial memory for detail fades, and as time goes by the boil. .Thus, we have attempted to make recommendations thatdetailed record obtained by that research will become increa-
singly important. would make sense in terms of the new social reality that would

In our judgment surround a similar accident.

Second, because of the uniqueness of the TMI event, there
we are also aware of the possibilities of related types ofis little literature which is directly relevant to understanding accidents. At present many nuclear power plants are in opera-the phenomenon. TMI was not a disaster. in the classic sense of tion, and more will likely be activated in the future. Inthe term. There was no specific catastrophic event with a concrete

manifestation and impact to which people had to respond immedi- addition to the plants themselves, one must consider accidents
which may occur in the removal, transportation and storage ofately and in a self evident way. Further, the negative effects

of the event were unknown to the TMI area population at the time waste from these plants. TMI has most certainly changed the
social-political context for any accident involving nuclearof its occurrence. When floods'come, or when planes crash, or power.when earthquakes strike, the problems are immediate, evident,

and have clearly perceived and agreed upon negative consequences. This report will Se divided into four sections. Firat, weNot so in the case of TM1, where the likelihood of a catastrophy
was unknown, and where the negative ef fects of the accident will summarize the research which has been done and important

findings in those studies.1 The summary will deal with needswere in constant debate. In addition, information conveyed to for information, psychological strers, and evacuation behavior.the public about the accident and decision-making on the part Second, we will present genwral conclusions which can be drawnof of ficials, were embedded in a web of social, political and from the data. Third, will be recommendations concerning theeconomic interests. That fact, combined with ambiguity con-
cerning the magnitude of the problem makes for surprisingly A
little previous information which can be useful for understaniing More research was done than is summarized in this report. We
the TM1 affair. included only those studies that had an appropriate combination

of methodological strength and relevance to the problems at hand,
Third, there is a surprising uniform 2ty of conclusions and and for which suf ficient data were available.. .

clarity of trends which emerge from the various studies. This
uniformity and clarity is all the more telling because each
individual study is not.particularly strong from a methodological

A-273
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SUMMARY OF RESEARCH FINDINGS

need to collect more -information and conduct further research Table: Summary of Research on the Psychological
about TMI-like accidents, both in terms of social research and Behavioral Impact of TMI
activities and in terms of information collection through
existing bureaucratic channels. In writing this section we Study-DeseI ptivei Shorthand Time of
attempted to focus on information which will allow planners Title Designation Study Population
to deal better with TMI-like accidents and the psychological
aftermath cf those accidents. Finally, we will make recom- Reactions of Adolescents PC May Adolescents in the
'mendations for planning-action. This section will deal with to the Three Mile Island TMI area (Junior an.
actions that can be taken immediately, and for which further Nuclear Power Plant senior high school
information gathering is not a prerequisite. Emergency (Part of Pres- students)

ident's Commission)

Psycho-Social Effects of PC August Nuclear Workers at
TMI on Nuclear Power Plant TMI and Peachbottor
Workers (Part of President's Plants
Commission Report)

The Credibility of G June- General Population
Government Officials July of TMI areas Mother:
in the Aftet- sth of TMI of Young Children,

TMI and Wilkes-Barr.
area

Demographic and Atti- Eliz. April Adul . .71ddletown,
tudinal Characteristics Marietta and
of TMI Evacuees Eliraaethtown

Voluntary Withdrawal from FM April Residents of
TMI area of Middletown Middletown
Residents t

In the following summary, quotation marks will be used to indicate
adjectives and phrases which are taken directly from the original re-
search. We hops these quotes t(11 give a sense of the reality of each
research situation. This section is a summary of those findings which
we consider to be most telling in light of our review of all the initial
work that was done. Full details can be obtained by consulting the
original sources. A catalogue of these sources cdn be found in
Appendix A.

Needs for Informatiop

Radio and telesision played an extremely important role in dis-
seminating information about the TMI accident. F'.t! percent or she
people named radio as the prime medium for inf scion. Forty-fifty
percent named television (FM).

Opinion was divided as to the way in which the information media
handled the reporting of the TMI accident. While 494 * approved" of
how the media reported the event, 46% " disapproved" (Eliz.).

2TP's information is taken from a brief report we prepared aarlier.
TI ~ t report is included in its entirety as Appendix A of the present
document.
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" broke usual 184 '' PCSimilarly, opinion was divided on felt need for Information, habits" (stayedIn one study, only 50% of tre respondents claimed to have "enough in home, keptinformation on emergency procedures * (Eliz.) In a cecond study, children from53% requested more information on nuclear safety, while 35) wanted school. etc.)more information concerning evacuation, and 35% wanted information
concerning happenings at the TMI site.

saw accident 764 ELIZ.
as "very serious"The following chart summarizes how various sect 9rs of the

population saw the credibility of public information during the In addition to these general find.ngs, several interestingTMI accidents facts emerged which related to the amount of stress people felt.
Physical proximity to the TM1 plant was importpnt. Adults livingTABLE 2: 4 Claiming Information Source was Cre'dible Jource within a five mile radius of the plant were more " upset" than
those living farther awa3 (PC). Also, adults within a five

" government utility unspecified mile radius perceived the health threat as greater (PC). Aofficials" co. Dr. Denton source similar finding emerged for teenagers. The closer they lived
. to the plant, the more " upset" they were (PC). These findingsgIneral population 114 (FM) 64 (FM) 45% (FM) 574 (FM) were replicated in another study which found that those living21% (G) ' 48% (ELIZ.)* closer to the TMI plant tended to judge the accident as more

" serious."mothers of young 50% (G)
children

" Time after the accident" was also an important factor.
" Severe demoralization" dropped from 26% to 15% within a twoTMI workers 30% (PC) 73% (PC) month period after the accident (PC). Similarly,'the perceived
health threat dropped in that time period, as did teenagersWhile the data from the above chart may be open to varied inter- ratings of stress (FC).

pretations, it is our impression that perceived credibility of infor-
mation sources during the initial days and weeks of tre TMI accident Family status was also imnortant. Mothers of pre-schoolvs.s quite low. The only exception is the perceived credibility of children were more " upset" than the general population, as werethe utility company in the eyes of utility employees, which very teenagers who had pre-school siblings (PC). In addition, suchlikely reflected the unique, common interest relationship existing teenagers experienced more somatic symptoms than peers withoutbetween employees and employer. pre-school siblings (PC). People who were married experienced

more " upset * than non marrieds (PC).Stresa

The age of respondents made a difference. Older adultsA general summary of the important findings about stress Perceived less of a " health threat" than younger adults (PC,raactions in the adult population surrounding 'TMI is presented Eliz.). In this regard, it is worthwhile to note that neitherin the following tables
of these studies tapped large numbersof the very el,derly.

TABLE 3: Summary of TMI Stress Reactions
Finally, han males, and also perceived more of a " health

Sex played a role. Among adults, females were
more " upset" t

threat * in the TMI accident (PC). This finding also character-Stress 4 claiming to source of ized teenagers. Females experienced more somatic symptoms thanreaction have reaction information did males.
" felt threat to 50% FM
self or family" (42% saw no Evacuation Behavior

consequence)
Three separate estimates of the extent of evacuation were

. panic or 38% FM
' ' * * *

concentration
problems Family related factors played a large part in determining

who evacuated. Seventy-two percent of mothers with pre-school
children left (PC). Another study found an evacuation rate of, severe demor- 26% PC

alization" 484 among families with at least one child, 414 for married
couples, and 28% for singles,

k-275
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The age of respondents was also a factor in evacuation. In
the 50+ year old group, the evacuation rate was 294. For. younger
o9e groups it varied between 42 and 40% lEliz.).

-

of evacuation, speaks strongly for the validity and the importanceA final issue of considerable interest is where evacuees of the f ind ing s . Finally, the seu dif ference found in stress
went. Eighty-one percent went to family, while another 94 went is also an indicator of the validity of the research ret 'ts.
to homes of friends (FM). There is considerable literature whi 4 .ndicates that womsn

score higher than men on measures of ;<ress psycho-somaticGeneral.Conclunions symptoms, analety, depression and the 11ke.4 Had that pattern
not been found here, data would have been suspect.1. People had 'a considerable lack of f aith in the informat tor.

they received, and in the quality of the reporting of that
information. Approval ratings seldom, reached 504.

2 There was a significant amount of stress and psychological
discomf ort among the people living near TMI. Although
the figures do not appear terribly high, they must be Although filling in the information naps higlighted in this
considervd in light of the sample of people who were section will necessitate the special skills of twople trained in

,

!

questioned. A large number of people left the area, social research, some icportant information can be collecteo
and it is reasonable to telieve that those who left with existing bureaucratic resources. Where such possibilf ' tes
experienced the most stress. Thus the research reported exist, we will point them out in the subsequent section.
here is likely to be biased in the direction of sampilng - '

!
these who experienced relatively small amounts of st ress !

or psychological discomfort. Seen in that light, findings credibility of information sources:
such as 264 feeling * severe demoralization * take on a new
meaning.

Who a.e the more or less credible information sources in3. Most people found places to go wit hout having to resort TM1-like situations? More important, what are the properties
to the efforts of the authorities or to spweial evacuation of credible sources and how can t heir credibility be improved?
plans. Ninety percent simply visited friends or family. The data show little overall confidence in any information

source, as well as consider able diversity in credibility among
4.' People acted rationally. There was little if any panic. various information sources. Unfortunat ely the data do not

These results emerged f rom the striking parallels between indicate why the oserall ratings are so low, why some sources
the ' stress" and the ' evacuation" data. Mothers of young scored higher than othe.s or what might be done to improve
children and people with family ties lef t in large num* the situation.
bers than the general populatlan. They also felt more
stress than the general population. The same pattern To what degree is credibility a furetion of informant role,
held for physical proximity to TM1, and for other factors infosmant personality, and of instituticnal response? The r e is

'; which logically would increase people's psychological good evidence to lielieve that each of st ese plays a part. Thediscomfort or their wish to leave the area. None of the contribution of institutional response t) the problea has been
research turns up mention of wide Spread panic or clearly
irrational behavior. Interestingly, t hese findings

'
replicate a more general finding in disaster research.
Contrary to popular belief, disasters seldom result in

panic reagtions among the reputation experiencing the
disaster 4Guttentag, M. The prevention of Sexism. In: G.W. Albee and

Jo f f e , Eds . Primar Psychopat hology
Hannver II. E ~ y prevention of'I f.e Univer s tTyTr e s s o f Ne U nglande

J.M.The parallels found between evacuation and stsess patterns is vol. 1.
even more remarkable given the rough measurements used for strees 1977.and psychological discomfort. The fact that such patterns showed
up at all with such measures, and that they reflected the patterne Maccoby, r.. M. and Jacklin, C.N. The psy_choloj i _of Sea

Differences, Chap. $ Stanford CA,, St anfos d U. >:ess,
1974.'

I
i fritz, Charles E. International rneyclopedia of the Social $ciences

Nat innal ResearECouMI DIDlloMdit'ution Avenue, 50.~ ~

iia's'fiIi@ ton D.C. 704}iD N8.
~
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indicate the source of that dissatisfaction. It may be that since
sources of information were not perceived as credible, public
dissatisfaction with the information was generalized to the media
which reported that information. On the other hand, it may be
that factors unique to the media themselves contributed to thesuggested by others. Reichlin5 has argued that considerable con-

fusion during the TMI accident resulted from poor coordination low credibility of the information sources. There is little use
among the involved government agencies. The report further in reporting credible information if people are dissatisfied with
argues that such problemsare a function of organizational struc* the method of reporting. Were there problems with the amount of

information given? The timing of the reports? The reporters?ture rather than of the individual personalities involved. This
conclusion is also found.in the general literature on disasters.6 The editing of the news broadcasts? These and e.any other factors
The importance of organizational structure is given added cre- might be involved, and research should be conducted determining

what the issues might be, and how they could be managed.dence if one notes the difficulties encountered by State agencies
during a recent TMI accident practice drill. '

Evacuation

In terms of factors related to role and personality, there
is considerable evidence in the social psychological literature We know that evacuees left, and that the C.Jision to leave

that these play a largt part in how people perceive the credibi- was related to sex, age, age of children, perceptions of serious-
lity of information which they get from other people.7 ness of the_ situation, and proximity to the TMI plant. We also

know that almost all evacuees went ta family or friends., But
we do not know how they traveled. As a first step, it seemsAlthough we know that institutional and personal factors

will undoubtedly affect the credibility of information in another reasonable to determine the rodes of transportation that would
be used if another TMI-like accident occurred. Such a study wouldTMI-like accident, we do not know how they might operate, or the

most ef fective way of dealing with those factors in order to in- give a sense of any strains on the trarsportation system that '

could be expected.crease the credibility.of information. If any future crisis is
to be managed effectively, inforr.ation on this topic must be
discovered or generated. What would people's evacuation tchavior be if another TMI-

like accident occurred? Tte first time people went to friends
Finally, one must consider the potential of exisence indige- and relatives, and they aprarently moved reasonable efficiently.

nous community structures as information-giving channels durin9 would more people leave more or less quickly if the problemBut
recurred? Would people evacuate more quickly, irrespective ofperiods such as the one that immediately followed the TMI acci- what they may be told by those in " authority?" Given the pub-dent. Police and fire departments, school systems, churches,

township of fices, welfare agencies - these and many other struc* licity and the expanded knowledge people have about the facts
surrounding TMI, such conjectures are not without Fubstance.tures might provide efficient means of conveying information
It is important to find answers, as changed patterns of evauca-viewed as credible by particular sectors of the population,

depending upon the nature of the community. But how might these tion might very well put more severe strain on transportation
systems than occurred the first time, or greater strain on formalstructures best be used or interrelated? At present, such

questions remain una'.swered. evacuation structures if they left late.

Media Reporting A related issue concerns the average distance,that evacuees
* raveled or would travel. In the event of another nuclear acci-
#The research done on TMI indicates considerable dissatis- * * I # P* ** * * * 'I * ** *

faction with how the media handled the situation, but it does not ""# #* * Y *** "*"I " #* I' I * **Y " '
homes sooner. "Also," people from a greater geographical area may
go, including the family and friends of those who live close to$ eichlin, Seth, Government h2 sponse to the TMI Accident - The the accident site. If such were the case, the range of evacuationR

Organizational Constraints. Paper presented to the American resources would change significantly and be a potential source of
Sociological Association, 1979. increased stress for those close to the accident site. Government

6 of ficials would be f aced with a much more serious set of evacuationFritz, Charles E. Disaster and Community Therapy, National Re. logistics than they had to deal with during the TMI accident.
search Council, Y101 Constitution Avenue, NW, Washington, DC
20418, 1961. It is also important to consider the question of who cannot

7 evacuate on their'cwn, what type of help they may need, whereWrightsman, Larry, S. Social Psychology in the Seventies such people should be sent, and where they can be located if an
(Chap. 10), Monterey, CA, Brooks / Cole Inc., 1972. evacuation shoulu become necessary. These people would include

shut-ins, the elderly living alone, and residents of a large

A-277
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Social Change

variety of in 4tutions (prisons, hospitals, nursing homes, res-
idential treatment facilities, and the likel. Some type of geo- Have people's interest in living near TML changedi If they
coded directory should be developed and continually updated so that are unwilling to relocate, are they more willing to encourage
in the event of an evacuation, particular segments of the popula. their children to relocate? Will outside people be less likely
tion are not left out. to nove into the area? Will any of this af fect property values,

a sense of "home," or any of a large number of other factors that

Stress and Stress Reduction could change people's quality of life and psychological well-being?
Evidence collected soon after the TM1 accident indicates that

Previous disaster research inJicates that initial stress although many people considered leaving the area, few have done
levels quickly return to normal and that even under relatively so and that although some suspicious changes have taken place

by the population.gre is little overt ensued.galestatemarket, no serious economic problems havein theprolonged disaster periods, th increased
This pattern certainly seems It is unknown, however, how public pentiment willstress felt

to be svident in the TM1 situation. On the other hand, previous. change concerning nuclear power or other man-made hazzards such
disaster research has not focused on the effects of prolonged as chemical waste disposal areas, liquid natural gas installations

and the like. It is not unreasonable to assume that such prox-low levels of stress, or of changes in people's stress thres-
holds as a function of a stre''. Further, there is evidence that imity might af feet people's perceptions of the quality of their
prolonged low levels of stress can have deleterious effects. lives, of where they might wish to live.
Thus, it is important to ascertain whether such stress effects
exist in the population, and to determine what their effects Another issue involves the ef f ect of TMI on the general

economic healt? of the TMI area. Little systematic research hasmay be.
been done on this topic other than an extremely preliminary

A related concern is that dif ferent sectors of the population investigation by Flynn and Chalmers.II At the time of the study
probably experienced varying amounts of continued low levels of no factors were detected which might have long term negative
stress. As an example, the stress levels of teen gers with pre- economic consequences." (In fact there is even the possibility

that the money needed to clean up the TMI facility might haveschool siblings did not return to normal as quickly as other
groups. A recent follow-up study conducted nine months after a salutory effect on the economy.) Still this data is extremely
the TMI accident suggest that this is also true of the mothers tenuous, and the likelihood of longer term problems should not

be ignored.of young children.9

The general lesson is that the initial levels of stress in it is also important a determine whether TMI altered people's
the population did not remain at extremely high levels, but that priorities for social or ,olitical action. Given the furor over
there may be continued low levels of stress which are manifest. nuclear power, this question might have considerable impact on
Further, those remaining stress levels might well dif f er in the social and psychological functioning of the community, on the
different' sectors of the population. The existence of these stress that people feel, and on the general quality of life for

effects should be discovered and measured. People who live near TMI. It rnight also have profound ef f ects
on the decision making climate in which government must function,

A related set of issues deals with reducing any low levels on the types of people who 9et involved in government, on the !

of long term stress which may exist. What might acheive that lobbying pressures which will exist, and on the will of the {

goal? Knowledge about nuclear power? Job flexibility? Knowing people. Some evidence suggests that such a change is already
that one has people to go to in the event of another accident? taking place. We know that there has been an increase in the
In general, it is likely that stress is a function of uncertainty. TMI area in the number and level of activity of anti-nuclear

Thus, it is important to determine what people are uncertain about
as a starting point to dealing with the problem. 10Flynn, C. B. and Chalmers, J.A. The Social and Economic Effects

of The Accident at Three Mile Island Seattle, Mountain West
Finally, the role of social support systems in the reduction Research Inc, 1979. (See especially sect ions 4. 3 - 5. 3.

of stress should be studied. It is likely that such systems are These authors mention a pendang long range study of real
important in helping people to deal with stress, and any plans estate values in the TMI area, but give no further infor- I

made should attempt to capitalize on already existing social mation other than Pennsylvania State University as the site
support systems, of the research.)

Fritz, op. cit. Flynn and Chalmers, OP. CIT.8

9Ero me t , Evelyn. Preliminary Report on the Mental Health of
Three Mile Island Residents. pittsburgh, PA, University of
pittsburgh School of Hedicine, Department of Psychiatry,
1980.
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pressure groups.12 We also know that the general level of politi-
calinvolvementinthepopulationisrelative1{3high,'and that . RECOMMENDATIONS FOR PLANNING NCTIOM -
it is related to georaphical proximity to TMI

It is clear from the previous section that much irportant
Finally, has TM1 stimulated the emergence of new groups information is lackina. and that maximally effective planning

(both formal and informal)? Has it changed association patterns cannot take place witruut more being known. But it is also
for friendship patterns in the community? Has it brought about true that specific steps can be taken by planners with the
a new set of community leaders? Previous studies of disasters information that is now available, and that those steps wculd
indicate that such changes do take place, but the ' staying power = considerably enhance Government's ability to deal with TMI-
of those changes has not been caref ully researched. Since deci- like situations and to manage such crises when they occur.
sions relating to TMI have and continue to cause public controversy,
and probably will for some time to come, TMI related social changes The recommendations in this section emanate f rom specific
may be permanent. Also, they may result in new relationships facts which were uncovered by those who researthed the TM1
between the Public, Government and Utilities. All of these changes accident. In brief, those f acts are r

may have considerable impact (positive and negative) on stress

organize their , lives.
-

and the way in which people 1- The telephone can be an extremely important tool.foreffects, on people's ability to cope,
the collection and dissemination of'information during crisis
situations. Many of the studies reported here relied on the

12 telephone as their main data gath' ring tool. The experienqe ofe
Flynn and Chalmers, OP. CIT. these researchers was that people will answer their telephones,

and that they will volunteer considerable information concerning i13Houts, Peter S.jMiller, P3bert W., TokuhatafGeorge K. and Kum* their needs, feelings, and beliefs. In addition, it is signifi-
Shik H. Health Related Behavioral Impact of the Three Mile cant that during the entire TMI accident, the telephone system

Health, 1980. ~

Part 1 Pennsylvania Dept. of public continued to operate. .Island Nuclear Incident,

2- During the TMI accident people acted reasonably on the
basis of what they believed was true and how they felt about it.
Most were suspicious of instructions and information they
received, and many were willing to evacuate. Thus govenment
leaders were faced with a situation that made it very difficult
to *artifically" manipulate people's staying or leaving their
homes.

3- Left to their own devices, the organizations in charge
of managing TMI-like crises are ill-prepared to do so, both in
terms of disaster planning and inter-organizational coordination.

4- Concerns about f amily members played a major role in
determining people's attitudes and behavior concerning evacuation.

5- Considerable segments of the population are able to
evacuate on their own, and have places to which they can evacuate
themselves to. On the other hand it is clear that many people do
not have the ibility to evacuate at will, nor do they have an
obvious plaes Ao go.

We believe that these facts dictate that the following actions
can be taken:

1- A system should be developed which will quickly allow
government officials to use a * random telephone survey system"
in order to:

A - monitor citizen needs and activities during a
crisis,

B - evaluate where plans concerning evacuation are
being carried out effectively,

A-3

.



.
-

-

e
nv
el -
ro e
dv r
l n p

_ ii
h ra
cdi ee.l
luhv
lotae
ah hr _

msf e
s ooh
s tt _

fiy
_ohtdg

Tien
n sei

i.snto
e t

tdcee
a e eh g

~ uhnt
0 cs f
1 ai e go
~ vlhn

eb ti s
a tn

etosa
hstee
te gm

sg
reaud
ob sn
f s a
dtn

sl nrn
nueuo
aorti
lha t
pspna

in
csh i
ircst
feuis
ihshe
ct td
eof
pmo,d
S ge

rnnh
iois
eiti

7htal
taub
cca

duat
ndvs
aeee

_

e
n

, - o eld l - h r ,s sh tafn h nldg e fo s n l p aitoaeh ncfoinu h of e 'e edoeyn oee uts
.

- g cc ouostao t n ncl rnilco olt cni hdn , s,iae is aS r sieorp u a t pii hei ael cni d rl ver t re , hee r bioo s aolt gctn lvd ruav e eld o aner.dtbr es tfe ,meoa ns u l eieosi s baafm. nib e o bata p eerppm i e a shfye uf mm o n i' mtetndf m hme kl o r rhl o teT ecc ouse oe ml uocaol e eegrcr abf nao btbt for yrae s n hhns einnrniub m vi oi e manu f ia teur ir ytt o so ugto rmfl w li rhn owrt on,.ihq all geh smesoiahs he nos oi ci t en tdserwee geaehnkc irhissnsn c s mi pn tattu nda pl l k odr nfuvtea dut ei a i e a varsf woiw euaihoaa i tiilty t tedmcl hohtl daho o ois kotlttltctw l e dil ei p wtthao e tht htno hi uey puaa edl hnn,nbsbngesl gct hn say aoh espeas
he mo ldhl u tea o g gi o soe ht rncw b sh ath aheeetuf v

ei ,di iuo t n n ml y iil eti ei,e rotl
. t s ,t h r n , h roe e s d d pi ii l ltbh l dd doh lst iT i tGav l t slvwoe baatdi irel l , danun ew emysa a il aueea all otv ami nb sonp ut nraoo v .brl c n.do ohhn ioh i trlnai nooo oosaelbi iy ell i evhhtTi dwv,dt soei,d ocde hnn,ovpat taedtal e dsmngs m e n ec efr e c p sno- a adcl enar ri i u l e l ei e t e n thr et . ass c.5 sm t nudica ose' ose.s ib ltf eiwatc dvoys tciesi1 f r nhoo F oiherl nes p m pi f b ohu ll nbr s rmafw- eo ec we hs crtmhanli mdemme? thtre uo e i opohio

if san b cn c otiabd olt as s ds th ovsdb lh h chln eeay .ao o fc chi cusxndt l eye t hniem wn reei r h e yh Ei teoenicsn oyeaen ubld e si te d i cepdb pntvl c t h bof so ews rse o eahh ssm ee ivsnf ee rir s ets if ooi b ntuv h e s m. t s ntia tl ere aco rk eusa.e d s n t o t pt sya e shi i oshwy apstoh
i arsaetu ateaa a dnn ee tcedl iut l dooahtdl y mto esrq muncmeesm l oasbbt m eblb tm ei pehiwiebt o mn eo oe rldar ui A s snr oa a fbm uptr wvui de edrhf ebvtoba o otw tee i epttt usI a ey opl nbdvl si baiafimsf hao.eianct nv s s ci yf d e g gb g m

i a li uy shnd en szh aidufe ah .a nsn nsb rdogoee, d n a t i e e e,i i sdll h gl mi vT mr aui, doesi lh cvts l ov rbr 'nndiio c o n e s i odselbed euey rie uirslc ut oanscpe eetnyu eee ehuenase t osnruut oteel dou i gai c h mr ol r r.cmh t lii osr acuaesqu h a pi a yl so tr raet aeil orait etcta,tac i o b n sm c l u b ao,c h w rtag felt l anitsrshnmnei r e n l'hoea m s rtt eeapnn hp h philnne' - py i uibm s o h e e gh s r yt a a u il moo st lt mt ,iiaroey n nftgnisoe oti eto v p y uil nekei o calaC rvnd td5 an,anh hl fi unlhb eoest agrvw csnamppraeerl1 li a stb nndicga rehsae looa nwf
~nl

spu dseu P sdhrt a I un ui ptarh Ptwrs Aooa s gei p o - cnncarfe modnms A t te i teoanecxc ioa l oog - mce n t) et . ~sh v - trnbiufli nee 0 li ouf d . o tawo a.hcns etdl uie tdIar r y1 2btetcf wes 3cna oi 4hbTaie 5iine 6temdairespne ual ieeli ovtht t c l was ihtl uvehl avn pupet fws tiiu s t llr i m ttaucivtl e ra tol rl oi attode ) a.llu mdee s eoadeoahfuh fiebalsnr hacbnu .hsiio ansh nnrhvnsbctost ospapaakc wmaaaq atiwws faut i otsei
.



Table of fontents

Summa ry o f Cor pleted S tud ie s . . . . . . . . . . . . . . . . . . . . . . . 1

Major Implications of Completed Research............ 4

Bibliographical Information on Completed Studies.... 5

Additional Studies ................................. 6

Sumrary of Research Completed on the
Psychological Affects of the Three Mlle

*Island Nuclear Accident.

Prepared by:

Jonathan A. Morell, Ph.D.
Hahnemann Medical College and Hospital

112 North Broad Street
Philadelphia, PA 19102

Tor:

Department of Public Welfare
The Office of Mental Health

Division of Planning and Evaluation

* Many of the studies listed in this sumrary contain much data which has not been analyzed,
or has not been analyzed *f ully. All research reported here has, however, analyzed data
to the point where some conclusions can be drawn.



. _ _ .

2

Popul a _t l e n , Tima of Discriptive '

Study and Principo[~A3 thor Title Methodology Summa ry of Findings -

4. Residents of TMI Telephone Survey Structured Considerable amount of stress and
Area, Primarily of Resident in the Interview, upset imnediately af ter the accider.c
within 15 Miles TMI Area Carefully Drawn and continuing during time of study

Random Sample (Summer, 1979). Local Information
Times July 23-August 6 suurces (media and of ficials) were

Author: Flynn n = 1500 most trusted. Approximately half of
respondants were not sati?fied with
information. Satisfac61on increased
with increasing distance from tai.

5. Crneral Population The Credibility of Structured Very considerable distrust of
of TM1 Area, Coverr. ment Questionnaire, government officials and utility
Mothers of Young Officials in the company statements concerning safety,
Children, TMI Area, Af termath of TMI n's for each the true magnitude of the problem, et
Mothers of Young sample: 494,
Children. 428, 368
Wilkes-Barre

Time June-July
Author: Goldsteen

5. Adult Populations Demographic and Phone Survey, Younger people more likely to eva _. ate
of MidJietown, Attitudinal Randon Sample Proximity,to TMI also a factor,
Marietta and Characteristics people living closer more likely,
Elizabethtown of TN1 n = 290 .o leave.

Evacuees.
Times First Evacuees felt more negative than

Week of non-evacuees about TMI, nuclear
April power, etc.

Author: Praybill 'Little faith in information given
about accident. In general, approval
rates run about 50%.

SUMMARY OF COMPLETED STUDIES ch

Population. Time of Discriptive
tudy and Principal Author Title Methodol_ogy Summary of Findings

ia

Adolescents in the Reactions of Structured Affective domains measured. Ordering
TMI area (junior and Adolescenta to the Questionnaire as follows (high to low): concerned,
senior high school Three Mile Island worried, disturbed, anxious.
students) Nuclear Power n = 632 isychosomatic symptoms also measured.

Plant Emergency Reported overall symptomst neadache
Time Hay (Report Prepared 231, loss of appetite 181, increased

Author Bartlett for President's eating 131, others at less than 101.
Commission)

Rasidents of Carlisle, Social and Open-ended, Only cursory data. analysis is
Children and Adults Psychological Anthropological available. Evidence suggests a lot

Effects of THI Interviews of stress among population.
Times April-September

'"' hor: Bechtel n = 500

leer Worxers * Psycho-social Structured In general, workers had more trust in
. . TMI and Af f ects of THI on Questionnaire plant officials than did the general
rcachbottom Nuclear Power population. Their trust in other

Plant Workers public efticials matched that of the.

Times Auaust general pcpulation. THI workers were
Author Dohrenwend Tore demoralized than Peachbottom

workers, perhaps as a result of public
attitudes. Unlike general popul& tion,
demora11:ati,on did not return to normi

~

*This study is part of the technical staff report on behavioral effects to the President's Commission.
The findings of some of the other studies on this list were also reported in the President'sCommission Report.4
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Tmplications of completed Resear_c,h

1. Tresent research indicates that the TMI accident led to a considerable amount of stress anong
the pop"lation. It is important to monitor the Icnger term ef fects of that stress as they
relate to mental health, the way people tehave, and their attitudes towards political ead social
issues. The data also indicate that stress and its effects was not uniform across all sectors
of the population. Thus, dif ferential stress ef fects on various groups (young, old, mothers,
power plant 'orkers, etc.) must be taken into account.w

2. The da'ta indicate a gied deal of mistrust of informstion that was given out during the TMI
accident. In add **ic local safermaticn sources seemed to be more trusted than other sources.,

! It would be extremely useful if the dynamics or " trust in information" among the population
could be studied. These studies should be donc for the purpose of determining how in f o rma tion
ebout THI could be transmitted to people in an efficient, accurate and believable manner,

3. Ivacuation behavior is not consistent across all social or geographical sectors of the
;>opula tion . It would be useful to know more about this phenomenon so t5st appropriate and
time 3y evacuation can be carried out when necessaiy. Non-evacuation or premature evacuation
can cause serious problems. Studies should be conducted which would lead to minimizing such
behavior.

[e,-3-
a

Pogulation. Time of Discrictive
Stu37 arTJ PrtncipaiXuthor Title Methodology Summary of Findinos

7. Adults (Taxpayer Newberry Township Telephone Sureey, Strong interest in health monitoring

List) in Newberry Study: Need For Closed-ond project, assurances of safety
Township Health Monitoring Questionnaire and notwithstanding. Belief in President

Study Elicitation r f Commission Report:
Time: April Spontancou?

Authort Newberry Response, Yes No

' Township
Board of Complete 131 49%

Supervisors
Truthful 25% 421

Factual 30% 30%

3. Adults in Voluntary Structured Phone Evacuation seems related to faith in
Middletown Withdrawal From Interview, 123 information givers. Those who

- TMI Area Among Respondents evacuated had least amount af faith
Time First 3 Residents of Systematic Sample in those who gave informatitn about

Weeks of Middletown the accident.
April

Author: Smith
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Additional Studies
i

In addition to the studies listed above, other studies were done which for rethodologicalreasons are highly suspected. Descriptive titles of these studies are listed here in order
to give a sense of the types of issues that people saw fit to study.

Utilization of Mental Health Service's during the Four Months Af ter TMI.1.

2. The Impact of TMI on Demand for the Early Childhood * Intervention Program atHoly Spirit Mospital.

3. EFergency Room Utiliza' tion during the THI Af termath.
4. The Ef fects of TMI or the Attitudes, Behavior and Adaptive - Coping inYoung Children.

9

hb-5-
a
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t Bartlett, C.S. Reaction of Adolescents to the Three Mile Island Nuclear Plant Emergency
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1979 (Comnission Report available through the U.S. Covernment Printing Of fice) .;
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Findings. Mountain Wes t Research Inc. , Sea ttle, 1979 (NRC Contract 804-7B-192).

Goldcteen, R., Schorr, J.K., and Martin, J. The Credibility of Government and Utility
Of ficials in the Af termath of Three Mile Island. Paper read at the Annual Meetinq
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Kraybill, D.D., Buckley, D., and 2=uda, R. Demographic and Attitudinal Characteristics of

TMI Evacucas. Paptr read at the Annual Heeting of the Pennsylyania Sociological
Society, University of PA, November 2 - 3, 19'8.

Newberry Township Soard of Supe: visors Newberry Township Study on Need for Health
Monitoring. Address of Ccards RD 2, Pox 4, York Haven, PA 17370.
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Power Plant Threat. Unpublished Manuscript, Department of ' Sociology and
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6860 Parkway East
Linglestown, Pennsylvania 17112

[ N ovembe r 19, 1980

D Ok Voh h coryddering W Nment, u.s. sann neptuu, Coun.
Of fice of Nuclear Regulation .

J., h>pe % t. Anal Ers is A for cm Rom washinston, D.C. rosss

W t. 6f f* (kRW M I WYWy H 1 n a rish

hhf Oft h5M dtY $MMk . Q Dear People:

As a victim of the accident at Three Mile Island, my only comment for the.% lf .f got$ Oui likE .t th now.) I ofDAl Draft Environmental Impact statement is not one of " expert optoien." I speakII

on behalf of the many in the 100 mile radius of Three Mile Island who attempt
4ht NRC, 9mid b4. hichW errtorrased . Who ** **rd*a *' '''" *a *a a'S*"ica fashion, sur.ly there is no area on this sreen

a) 7 earth asempt from man's (and in this case, it is truly " man's" doing) pollution -
in the soil, air and waters. Yet in Pennsylvania, we have the only environmental

N NYd yOR y$ (d)N 5t.A@NN Obg. constitutional amendment in the nation that states:

**The people have a right to clear air, pure water, and to the preservation
of the natural scenic, historic and aesthetic values of the environment.

Q ?ennsylvania's public natural resources are the common property of all
(,,) O C D g g }'N the people, including generations yet to come. As trustees of these

resources, the Commonwealth shall conserve and maintain them f or the

]K benefit of all the people."

%Z. %b Mh Need more be said? The impact on the local environment is and will continue
to be s xious. To deny that the levels of raJiation will not affect thekb M . health or our children, livestodo and pets is plain stupid. Certainly a personj

OW d ''"'' "'' '' **'* * d'**** ** *** "'',**'' ''''''''"8 '" '"'' " ''* '' * ""****'-
Geth Everything causes a reaction. Rehat ion gases of questionable safety, chemicals =

' OWS rhatit. all t as a huge negative influence on living organisms.

I beseech you to move gingerly with the clean-up of a messy situation. I
beg you to consider the safest way to avoid any unnecessary exposure to the
envir wnent.

May God guide your way.

Sincerely,

/ 'A A % r.
Debbie Fetterman

c- Mr. Cus Speth, Executive Director . .f Council on Environmental Qualicy
Congressman Allen E. Ertel
Congressman Bill Goodling
Three Mile Island Alert

*As defined by Webster's New Collegiate Dictionary Oa-2) - Orpanic: relating to,
produced with, or based on the use of fertiliser of plant or animal origin without
emp?oyment of chemically f ormulated fertilizers or pesticides.
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@8anh*UA U. S. Nuclear Regulatory Coprtission
Navereer 19, 1980

s g,,, ; ,1 % , w .K %Es b. iPO % r:N *#n

#'>" that natural evaporation from a' pond would be
feasible (evaporation of approximately 1 million

November 19. 1980 gallons per year from a 53,000 SF pond. 265' long
by 20' wide by 7' deep). However, even if one
accepts the statements and conclusions concerning
equivalent evaporation and rainfall accumulation, it

4. 5. Nuclear Regulatory Carvaission must be recognized that they apply to the volpe of
slashington, D,C. 20555 water rather than the amount of tritium. Depending

upon the time of year evaporation begins weather
ATTN: Director Three Mile Island conditions and similar factors, the tritium levels

Program Office should be reduced to 35-50t of the original amount
in a 12 month period. If radioactive decay is also

RE: Corsnents on the Draf t Programatic Environmental considered, a storage period of 2-3 years would re-
Impact Statement Related to Decontaminatien and duce the tritic level to below 10% of the original
Disposal of Radioactive Wastes Resulting from amount.
March 28,1979 Accident
Three Mile Island Nuclear Station Unit 2 (b) Solidify with chewical agents and ship to licensed
Docket No. 50-320 burial ground.

Dear Mr. Snyder: No increased risks are specified for this alternative,
and no details are given as ta possible methods of

We believe the EIS is deficient in the following four areas: handling and transportation. These details should be
provided, and subject to cors,ent.

1. Cumulative radioactive discharges. We believe that the EIS
should include a detailed discussion of the ctriulative radio- (c) Solidify with chmical avnts and retain on site in
active discharges to be expected in the Susquehanna River in solid form as a concrete slab.
the next decades. Particular attention should be given to
the cumulative radioactive discharges to be espected from Again, no increased risks are specified, and no
nuclear power plants operating and soon to be operating. Only details are given about handling. Any problems known
against this background can the effect of any future discharge to the NRC staff should be specified in detail, and
from TMI Unit 2 be evaluated fairly. Our concern involves subject to corsnert.
both the total Curies present in the water, plant life and
animal life and the radioactivity levels, past, present and 3. Psychological stress. We believe the EIS seriously under-
future. estTmates the psychological stress which will be expertenced

by water users downstream of TFI if processiN1 radioactive
2. Disposal alternatives. In paragraph 5.2.2.2 of the EIS. eight water is released to the river. We believe that 20t to 40t

process water disposal alternatives are mentioned, but several of the people in Lancaster will experience significant long-
of these are discarded sununarily. We believe the followin9 tem psychological stress if accident-generated water is
alternatives should be elaborated upon: released to the river. Because of City concern and c *' .4r

reduction, pumpage from the Susquehanna facilities was reduced
(a) Release to the air via natural evaporation from a pond, from 12 MGD to 8 MGD af ter the TN! accident. We feel that the

release of accident-generated water would result in a long-
We disagree with the statements concerning the viability tem decrease in customer us6 of our water. A recent University
of evaporation as a disposal technique. Our own experi- of Pittsburgh study indicates that long-tem psychological
ence with evaporation of w>ter reservoir sludge indicates stress has been underestimated by previous studies of the

accident and its aftermath. (See the attached article con-
cerning the study). We strongly urge that local release to
the river of processed water be rejected as an alternative.

Ad

.--
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The psychological stress which would be emperienced by a
large proportion of local residents would be unacceptable.

Jemt ?;,
4. Costs of alternati ves. We assume that at some point the -~.

costs cGalfou~s"aMrnatives will be considered. Estimates . .* t.- e x r e :. e J.y w cc racern . . reg s.rd s t p LSe

of t6 e costs of the alternatives should be specified in
detail, and should be subject to public corment. "dru t a 'r re s r.t n 4 . et st a t e r.t " .

t ?W '2 c te }4
b .e /

e

t r.c .r.aiec acia* ( : t r.' i p r at .t nWe support the rejection of the "no action" alte";ative. The in- 3."

definite use of the TM! site as an uncontrolle,f waste storage or
disposal facility is totally unacceptable. G +af'' f 'le 4:;ans, tv l '. c a W c neern b, e hhv .cr"

The above matters should be addressed directly, clearly, and in t.." P cl a r ai n t ta 15. u o rr.a t i n t . ta t '. t'- n .c le t.r
detall and the Corinission's draf t coments on such matters should be
subt t to pubitc coment, tr.~stry a r. t cut . m t 111 t : t r.. 1 .ly .tr , og le are

.- f,

asunut s -r .!In. ier r we r .$1ncerely. te a rn. m e t ..t t *

.i t e r r.a. t i ve , renew-Le 5. i r n!. 11 t.v. t e t r ,. ct *g, g
i,.,. lp -

Arthur E. Morris ativ emr.. Thi s tis s t e , wieJie w tes e as n.ny 1:ae

Mayor
5 1 rett. ol,er*r-t ; 1..r. t r . x lf-.ae p .1ce t n t . er;t ,

AtM/dj r.2. nec .1 ren nD.e e r.r r y, wi.. s< ve u n J r. - t, .tle;s*
,

enclosures
cf rc l est wer. .ir e * ' re e w.1 t e : r ra '11 v.-
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Caumients Received at Neveuiber 10, 1980 Meeting with Pennsylvanta Cfttaens *2~
Rarrisburg, Pennsylvania

linear entrapolation is too conservative. This is according to Arthur
4 ton, who w s recent Director of the %tional Cancer Institute. In
tMe past we have heard false promises from the old ATC concerning anyDR. ALLEN PETER E (Tr 9): First, I'd like to just read for the recorO an fs11out in Pesada and 'Jath. We've also seen past, Quote. *sa fe,* endarticle tnat apprared in "The Intelligentsia Journal " Lancaster paper, quote, levels of pollutants in every new f ndustry, and these have becomeFriday, October 31st,1980, entitled "Long-Term Deeression prevalent in oLosete with time. N you honestly uMerstand our concern' And l'11 gen' Mothers Living Near TMI Plant.* And I just went to read a couple o' that up to anyone who would If te to cory:ent, and specifically on the soliot-paragraphs from this article for the reco'd: "Many mothers of young chtl. f.ta tion of the treated water, t4 t anything else you would like to commentdren living near the scene of the nuclear accident at Three Pile Islano on also. Does anyone here have any data on release o' tritium in the

suffered long-term depression, according to a study which contradicts mos ths we are talking a bout into human beings a nd follow-un data thereon *previous findings that men'.al stress resulting from the accident was I am talking about, is there any known data in the literature concerningshort-ifved." "I think" -- this is a <1uote now 'ror the physician who imnit:1 ding water with concentrations of tritium such as we will see (* thisdid the study: * *1 think our study shows that they nere wrong, Dr. wa t er is released into the water? !s there anything on t*e books, anything 'Evylin Bromit of the University of Pittsburg ' aid it a press conference sc ientific ? That's all I have concerning that, and I would Itke to oe+ onThur sda y." And I quote again: "'There were lunwrm effects.** enc e to another subject, if I may. This is concerning solidif 4ng or stahiti2-again, I quote: **25 percent of the mothers at Three Mile Island showed iv3 and solidifying the radioactive cestun in the fpfcore-2 resins, which iscifnical levels of depression or anxiety during the year following the a completely different thing than solidifying trittwn. And I would Itke toaccident ' Dr. %romit said, adding that '12 percent of those with pro. read to you for the record some of the conclusions fron a Prookhaven
blems sought professional help.' Research will continue over the next three National Laboratory report which I have receives. ! u M ersta d that this
years to note the duration of the mental probisms. "The study wa s r,eport is not being quoted with 1reat openness by the **r, it is entitledcommissioned by the Pational Institute of Pental Health, at a cost of about Status Peport on Leachability, Structural Integrity and dadfation Statt11ty$375,000. " Pennsylvania's Welfare Pepartment called the study ' the most o' Organic lonic E= change Pesins Solidif f ed in Cement and Cement wf *h Aei-authoritative and detailed' of any so far completed on the health e' rec t, tives,' dated May 1980, by R. E. Barletta et al. AM this is more or lessof the nation's worst conmercial nuclear power plant accident." At the a summary from their report: "The first stage Epfcore-2 resins from
Lancaster meeting, which ! could not attend, there was a recommeMation TMI-2 will have cesium 137 activities, eenronimately 8" curies per cubic
from someone there that there be a publfc meeting such as this held at a foot, that are about 1.000 times greater than the concentration guideslocal place af ter Met Fd has sugiested what to do with the water frm for shallow land burial sites. The total inventory is equivalent to about
TMI and af ter the Commissioners have decided what to do also. AM I 20 years production b/ a pressuri2M water reactor such as T=I S." somewould like to also add my plea for such a meeting. Mr. Collins, I thin 6 of their conclusions include -- and there were others, but I chose those
that at that meeting in Lanc' ster a question was posed that pu were not that I thou1 t might be more pertinent: One -- and this is fre theh

able to answer at the time, an.? Popefully you can now. AM the question Rrookhaven National La$nratory, I mf et adi -- t hey weren ' t a Sl e to '1 M
is: Does the present Clean Water *ct prohibit discharge of radioactive any st.,dy which answered the questions they 'ett pertinent to shallow
waste into navigable rivers? I woulo ''M * . 2 . plea that the land burial for this high specific activity and quantity of the 'frst
treated water not be released into the river. Your reason for not wishing to stage TMI-2 resirs. Two, they stere not able to *1M leachf nn data on
solfdify the waste water, as given in Section 513, and I quote: "This samples larger than about one liter. The two types of TMI-2 containersoption would require the reactor site to be qualified as a low-level wast, ere about 1400 I f ters and 4300 11t ee s . The literature on verofculite an9disposal site." I would like to potnt out that TMI is already a high activity 2follte additions to cer unt-resin waste mixtures is, quote. *nromistna
waste disposal site by default. Certainly, solidification will take up some but sparse." Fo67, the fundpental processes causing radiation
space on the Island. But I think the maior problem to Pet Ed, of course, damale in resins are not understood. Twl-? resins would uMergo signi-would be the cost. I would rather that the water not be released, as the ficant decomposition speel*1C ta resin type. A moderate level o' ga s
health consequences of radioactive wastes are not 'ully known. The fac t generation as a result of radiolysis will occur. Substantial liberation
that withf p a month of the release of the EIS you had already increased the cf radioactive cesium from resins wf11 occur imediately a'ter afstvre
risk of cancer deaths and genetic defects by a factor of one and a third wMb cerent. Number five, they bel f eve this t/pe of restn we ste should
adds to the uncertainty of the situation. 'our assumption of J1cula ting be treated by thoroughly understood more stringent waste managment
a lineer dose-effect curve at low and lower doses -- at lower and lower prec edures. I would 10e to combine that, if I might, with one
doses -- is an issue that scientists have now completely agreed upon. Some paragraph from a source entt tled "Inside PC." October (th, low: "Infeel that it's reasonable. Others feel that the bulk of radiobiological March 1980 PU President werman Decamp warned that it might prove it''i-
evidence indicates that for low if near energy transfer radiation, the cult or impossible to solidi'y the Epicore-2 resins lef t From decenta*ination

a

b
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of dif ficult" . I'm sorry .. of 500.000 gallons of quote. *tntermediately get into this, you know. I thick tt is ridiculous to sit here and tell the

contaminated weste." unquote. Last month's *Instde NRC" says: * Researchert people that Met to is going to be given a choice as far as the
in the waste solidif Petion field are urgently warntng that radioacttre choice is concerned, as far as the costs are concerned. Nell, we are

decay of 1sotopes stored in 49 of the 69 canisters on the site may be caus- interested in getting rid of the stuf' eM disposing of it in the sa estr
ing the resins to degrade from a granular form into a jelly or molasses- method. And however you're going to do it, you 6nc=, let's ao it in
Itke matter that could emit gases and, due to high acfdtty, may corrode su(n a manner that they are not going to be able to take a part of it

the carbon steel containers rapidly. Uncertainties about the quality and flush it into the river or send it into the atawshere,

of the epony coating of the metal-Ifned containers adds to the concern
that thes? restas will soon be a Crt' tcal radfoactf ve weste probles at pAtn A r[ HEY (Tr 31): I have one short question to ask you, and that 1s:
TMI. one for which the research corvnunity lacks solutions other than b Eve isTed us to give you our coments, and I would just line to know.
the possibflity of on-site inctneratten. * tach canister f s believed are our coments going to have as much weight as they did concerning the
to contain 1.000 to 1300 curies; in all, scne 50.000 curies, mostly cestum venting of the krypton?
137.* Would anyone Itte 19 comment on what I have just said conerning
the solidification of cesium". My next question, do you have a Cen. JAM ([( (Tr 33): I want to address something to you, first Mr. P,111 n s b y .
traltred registry of the migrant nuclear workers' radiation exposures? I sent a letter to all of the Nuclear Reggiatory Comisstoners regarding
In other words, as they traveled from state to state, as one plant closes an incident on 83 where two nuclear chmical truchs were traveling and sprayed
down to be cleaned up. I'm just wondering how this is followed so that a gentiman and his 12-year-old son's car when the gentlman tried to oursue

these people are not overly exposed, or at least it can be recognl:ed the truck to call to the attention of the driver that his car had teen sprev-

in time so that they can be told at the new facility that they cannot ed with scene debris. he had to get his car up to RD miles an hour and was
work, because they have already reached maximum exposure. Str.ce the 6,nsble to catc h that truck. He didn't even ge* t he l ic en s e num ber. I re-

citfiens of the state of Washington have voted to allow non-medical ceive:f a reply from the public relations, a ma' by the name of Ingram,
nuclear wastes to be placed in their state, what is your alternative to informing me that my letter wculd be forwarded to the NRC of fice at Tw! and
transferring low-level wastes there, taking for granted that the courts that there were no provisions utthin the Nuclear Pegulatory Comission
will not overturn the denocratic wish of the pecule of the state of to ta6e care of shipments. I have real probicos witn that. I also have
Wa shington? I just have two short westions, if I may. Is it possible problend with the toca that we write to the Commissioners. Some of whom I

to run a nuclear power plant on the site of high activf ty waste storage believe are genuinely concerned atout what is going on down here. also the
outside of spent fuel pools, with the entsting regulatfons within the violat t ns prior to the acc ident. I think there are a few. t*nfortunately.

NRC at the present time? And my last questfon. I am just wondering they are oi.tvoted on the NRC. y reservation is, we writa to you, but youm

where the Epicore-2 restns are presently being stored today at TMI. never see our letters. It's the same way with the President of the
tirited States or anytody else. What beccrees of our country when we get to

DAN P(FLY (Tr 24): My question emuld be relative to the conversation the point where we know that our lives are tn danger, that the chtidren's

here of $ reference to the disposal sf tes. I would Itke to know the lives are in danger, there f s no one responding, there's no ore wa tchtrq
economic feasibilf ty of the letropolf tan Edison Company to seek at the the store? Then what? How long can we endure a s a democrac y, a s ae

costs probably necessary, sites in the western part of the country to nation with a Constitutfon of the people. by the people and for the people
dtspose of this irradiated material. There's talk now that they're tha t guara ntees u s I t fe. I t bert y, a nd t he pur su t t ce happiness, when it
going bentrupt. I mean. they have to raf se their rates. double their is all eradicated, when we continuously watch the bureaucrats with their
rates now, as far as service to their customers is concerned. Wha t tiinders on, suffering frem tunne' vision. who continuously respond in a
assurance do we have that they are going to be given a Choice to get 19t0 cold-blooied manner and wipe everything away with a wave of the hand as
this? If we the tampayers have to foot the bill to dispose of the if. who are we. we a-e tapendable? All though these hearings, all we have
material, then you fellows who have the technical knowledge should be heard, all tha t has permeated through the discussions .. and I have
the ones to make the cho8ce and not the deflunct and sorry but in. attended many, many of them ~ is civ trocental impac t. What is an environ-
credible company at this particular point. I look at TMI as a hazardous mental impact? Is it to establish ho you are gof ng to try to fin tinit 2,
waste disposal site. You know, your spent fuel cells are here. Your to clean it up? I al.neys was under the impression that an envirocental
unspent fuel cells are stored in crypt that was constructed for that impact was to discover what is in the env fromental, so that we can establi.h
purpose; are a potential hazard to the communf ty if something would what is already there, to make a comparison to the damage. We don't even
happen to that Crypt. So they're no different frors the chemicals that know what happened or what was in the environment prior to the accident.

were wested in Love Canal. They're no different than the chemicals there is a very taperficial report, just so everything is in order, let's

that were probably disposed of in Devil's Swamp in Louisiana or in Charles go by the toch, fellows. let's make sure we've got it in file. It doesn't

City. Iowa, or in Henderson County. Tennessee perhaps as reported in New ma6e ary df frerence whether we actually did it or not. Just male sure
Jersey. Elizabeth New Jersey, as current you know, as April the 20th. it's on flie. %= I've talked and I've talked and I've talled, tefore

1980, and f n varfous other sections of the country. And really, when we t%e accident even hagpenad, s hout what is going on in the environrient.
And I have yet -- and I am still waiting for the first person to come
down o t her t ha n Mr . LeRoc he from the NRC. I am waf ting for the first

A-295
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now if we don't gn to the water? I mea n, t ha t 's t he big pro b1m , T ha t 's
government of ficial en the state r- the federal level to come down on what I'm sa ying. We Nve not solved this problem. We keep leading
the west side of the river and try to ascertain what is going on with these thf ags. and when they get the okay even more will be started er
the animals. Now, we have animals going down there. who have gone down, tatit. But we haven't solved problem nuat'er one, which is when -- and
who suf fer from muscle defic tency, who were born b1 tad. We have a gen t l emen, this is the first. I keep telling you. nuclear -- f t is not
woman on the east side who fiad dogs who were born wittout eyeballs, multiple your last; it's your first acetdent. When do we solve the problem of
ha trline frac tures, wa terlogged tones. We have animals with constricted what me do with this terribly hot material. this radioactfve matertal,
uteruses. constricted birth channels, animals who are retatning their when fou should have had thst solved before you put the first plant in
placentas and refuse to release them. We have animals who have bean horn o pera t t on, That's why we're coming to you for the answer, hhy isn't it
dead. aborted, kittens in four different fetal stages. Ano 1 could go on done. why '.a sn't it done f I can see up to the accident, eut why are me,

a nd on. And I am telling you gentlwen here right now that I had people IS *onths af ter the acetdent, still scratcRtng our heads saying there is
in my home who were born and ra f ted on farms, who are appalled at the no 5 "19 tion? leere really is no tafe deposttery. But we N oen't even
story that I'm telling then. Why is it that the report that was put out, c ore u p wi t h a f ra s t bl e pl an tha t we ca n e f f er to t hese peopl e f or hope .
that I only received today -- ! haven't even had a chance to read it. And you * ant to pollute their water. I can't even imagine, af ter what
People are calling me up and saying, open the took. look Jane. look what we hase ta ken in the att here and what has gone on here and what we have I

they re saying. Well, they can damn well say anything they want. The been through here. t Nt your solution ts, f f we dfon't get you the first

fact of the matter is you people do not lnow anything atout low-level time, guys. we're going to get your water.
radiation. You haven't taken your blinders off to find out. You refuse
to come teto the environment and find out. And even when we tell you* AL *AToO (Tr 53): You Nve a plant in upstate hew York that's ticen

you go back to Washington and you distort everything that we say. But dE for s ta months. It's in troubic. You have a plant under con-
~

str8ction in Tesas tnt you fined the utility for poor quality control.
A14 SfEA_ (Tr 42): how many nuclear plants around the country we have Mr workmanship. in other words. You tuened around now, becease of the
900 rTght now, fired up and gof ng. And how many more by the end of referendam in Washington. and make Three Pfle Island a bigger hen. And9
neat year? And how long has the longest one been in euntence, tre one ' 'a telling you, it's a mess. Bu t you 'v e t'een I t s t en t ag to u s f or qu i t e*

we just phased out down there because f t did its jub? Now, the o*ner some l eng t h o f t ime here now Now. I would i f 6 e to i t s t en to you. Wha t
plants. now well over 100 gofng to be by the end of next year are nuclear ef e your P ans for 1%1 ? What are your safeguards, what are your risks,l
plants. And still, we have no repository for nuclear wastes. EttII. It where are you golnn? We k no w where we'r e a t . You're in trouble. But
took an acc fdent. 5tt11. it took 18 months. And we are sitting here whei e are yea going? What are you gotng to do for us? tbn't go beyand
tonight saying, what are we going to do with this hot baby, where are we the year 1%1. Let's just take the year 1991 and tell me what you're go-
9oing to get rid of it. And we come down with a great answer, that we're Ing to te dotag in 1%1. You've been here long enough now. Ifte the
gof nq to dump some water in the Susquehanna. Into the drinting water of re% of the pecple Nee been telltag you, to have some kind of a plan
the people of this area. of Maryland and the way downstream inte that thaped up here. What are you gofng to do in I W17
delicate area called the Chesapeake Pay, which is the spawning .jround
for all of our seafoorf. where temperature can make the difference in what CMP 0t l L IM LL (Tr f>4): Are the rods in the reactor up or down? Are
itses and surv f ves. 1** asking you: Why can w have faith in that, when Wy~fftiWeaitor or are they pulle1 up out of the reactor? Do youa

! could have come up with that plan, with no education, with no nuclear Nve endensers to cool tN surrounding Itould around the reactor? Do

background, back in 1957 coming out of high school? I could have said, you have any condensers on that reactor to cool that surrounding 11ould
if you have water fn the way throw it in the -f vee. Now, we were going down?
to take this repository, thts materf al. up in Washington, until they
decided they didn't want it. Now our next feasible alternatfve plan JAN (M PV (Tr 69): We hve t.een talking atout evaporation. Unf or t una t el y,
is to take our hot water, clean it up 50 that we say we should believ, evWy't kf A ; t ha t -- we c o n eva pora t e t hi ng s . but i t t sn' t going to onl y tw
you now that it's clean enough. We have never, as far as ! nnow, done this water varor that comes up 4cm t%e evaporation. is t ha t c wrrec t , no ma t ter
before. Over in Russia. as ! understand, ther tried to bury some material what method you use? And then there is the coepatible, combustible trash
in a hurry. And you went as to stand still f or this. And that is what on paie 515. It says 99.000 nbtc feet they espec t in the aun ti tary and
we are sayf ng, gentlemen. It's not that we are saying y u're lytng. feel handlin; building. Page 663. 45 to 150,000 cubic feet in the reac-
What we're saying 15 you don't know any more than we know. And this tg for Lu11 ding. And page P43, 35 to 100.000 fee' in the refueling and the
a dangerous, dangerous thing you're proposing to get the thing over with, pHeery system decentantnation. And the !!5 Says, we assame that 75 per.
We all want it over with. But what we are dofnq ts creating crary in- (ent of the enmpactible trash can be burnet Actually, what it says
sane schmes to clean it up in a hurry. My God , we have to i f v e wi t h i t . 1s. we assume 25 perc ent of it cannot be burned. Pa ge 674. Ta ble 6.61R.
We have to Itve what that thing down there. We are scarect. But ! don't
want to pollute the afr and the wat*r and everything else that goes to
my progeny when I leave. because I wanted the fast way out. And that is
what I am Saytne to you men. Can't you sa y why? Why was it ;otng to
te Washington untti the referendum we 4 u s ed ? Where do we depoe. ft
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is offsite total body doses for trash compaction and trash incineration. believe that. If EPA hRC DER want to believe or help people believe
Now, since this is in the chapter that deals with the reactor building. tht any other process is going to happen. you will actually have tc
! assume this is in the reactor but1 ding, it gives a dose for Inhalation show us step by step how decisions are made, get input from cittrens
and vegetable consumption. Do you want the page again? 674 Now, the in a hearing process, and show that those things that Pet Ed has gone
doses do not seem large because, if you read it. it says millirems per drum. ahead and done sometimes are trreverstble and not wholly based on finan-
One of my questions is. Is this per drum before or af ter burntwj. because cial decisions. Well it is important that we have the information and
there's 5700 drums be* ore burning and 430 drums af ter burning? Is this that it be dispersed to cittrens' groups. I think that you have built
dose per drum before or af ter burning? What are they talking about? up a list. You are increasing your list. I think it is important not to
Here's another very small point. On page 1027. which is just about the let down. As much information as possible should get out. It is impor-
last page of the document itself, paragraph 10.7.3. because -- now, this ta7t to have advisory meetings that are open to the public. You have
is right out, quoted directly from your EIS: "Because of the rapidly to do it in a multitude of ways. I mean general meetings. There haven't
renewable nature of the Susquehanna River and the regenerative powers been any hearings or heerf ngs planned on the PE15. as I understand it.
and vast dispersive capacity of the atmopshere, the use of these resources I mean general meetings and hearf ngs,
to dilute and disperse the effluents of chemicals and radioactive materials
from the cleanup of TMI-2 is not considered to be represent irreverstble or MRL RANDAtt. (Tr M): On the waste issue. I've been around witti Mr.
trretrievable comitments of these resources." But what about the resources Gi f ns on this before, and I beg his time one more time. I've been
f the people? around with Mr. Snyder. High-level resins, stage-one resins in canistersw

of questionable integrity, which the Brookhaven report says may be leaking.
MARY OSBORNE (Tr 73): Are all the environmental impact statemerts basi- which the other report says the epony may not be working, that 30 to 90
G ly the same? Do they cover the same studies or whatever you people have days af ter it is in there the cestum comes unbound and is floating around,
to do? In there anything dif ferent about one EIS than the other? Wha t I guess in some kind of a gelatinous mass. It sits in an area where there
about the cumulative effects. though? You know nobody has ever told me af ght t.e a big flood. If the flood -- which the data they're using is
what was released the first two or three days. But I heard on TV, okay., so eyht years old. If the flood is bigger, which it's got to be because
maybe I can get this finally answered -- there was a number mentioned.13 there are more bodies and more driveways in this area, it util give it a
million curtes, and I think it was menon. Okay. The first two days, contir.uous water path and the crud will go down the rfver. If the crud
that stuff was highly potent, okay. So wha t a bout t hat ? Was that stuf f goes down the river you'll lose the bay. It's obviously not any good,
taken into consideratton? Was that a true number? Well, is it possible When I asked Mr. Collins and I asked Mr. Snyder in Lancaster and Havre de
' to get more radiation six miles out than three miles? 15 there any Grace 96d at other meetings, where are these high-level wastes going, they said,
possible way that it could have been in between your monitors? Because why don't you write to Mr. Charlt s Duncan. Secretary of the firpartment of
I saw -- and I picked over a dozen mutated flowers. And I've lived in F nerg y. The fluclear Regulatory Wission in this house with no outhouse
this area, that particular area, over ten years and that has never at the time of this accident owes to this neighborhood, owes to the United
ha ppened. And every year we have picked those same flowers. So to me States of America, a solution of the wastes issue now. I don't want to be
I just feel tha t, you know tha t's what happened. And you're saying, told that, as a hoesewife living in Lancaster, it is my responsibility to
you know, it wa s so well dispersed. But why would that happen? write to Charles Duncan at DOE and to ask him if he would please open a mill-

tary dts*p. or if he would please designate a de:tp geological repostery. How
FAY PICMRING (Tr 83): What process or processes do citf rens or cittrens' many yrirs later? 1957 Would you please. Mr. Gflinsky. sketch for us.
groups have Tor input into the cleanup process as decisions are made by wVee are the wastes going, whn are we supposed to be writing to while we
Met Ed and then approved by ftRC. step by step? How will we know all the would rather be reading CNidreCs stories at Mme, what is the time frame?
things that are laid out, how Met Ed makes dec tstons, 2nd then what goes Will you assure the people in this room that the radfoactive wastes on a
inte NRC approval or disapproval? The hearings are something that we've flood-p-one island in the mid11e of the river will te gone, and will you
been ashing and asking and asking for, and we have not had an answer. I pt,t a time on it? And if you can't do it, will you tell us where we are
am anticipating hopefully that there will be hearings and that there will supposed to be going with our anger and our worry and our conceen7
be hearings soon, and that there will be hearings at each point. It is
really crucial. I know at this point you don't have more people here. DON HOSTLED (Tr 99): One thing that you should reallre is that it's very
because most people believe decisions have been made and that facilities Mf'icult for the people to take that large vetein and really digest it. I
are being built down there to implement those decisions that Met Ed wants think you can see some of the *wtratton tonight. And !*ve shown the docu-
to see happen on down the road in the cleanup. ecople actually fully ment to many people and said. I'd like you to take a look at tMs. take a

chunk of it and see what you can do with it. And I even %sd trouble going
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you =+re asking one of the other ladies was important. I think a meetingthrough parts of it. And it's very, very difficult. single-spaced.
about every sin weeks. Ilke DER was holding, wnuld be great, where youPeople with visual problems won't even try to tackle it. And I think haww Met Ed and you have hPC. You might only get 50 or 60 people.- butit's rather disjof nted. I have a couple questfons and then I'd Itke to

say a few things. First of all Mr. Collins. I guess you can dec8de to people are -- it's something that Robert J. Lipton calls the dental
syndrome. The people .re denying that this kind of thing is happening,decommission or restart TMI-2. So let's say you dectae to decommission and they say, oh, well, they're going to reopen f t anyway. And that'sit. I guess the preferred immedf ate way would t,e to mothball it? If a big problem that we all have here. Another thing -- well, iet's see.you would decide to mothball it, which would probably be the eastest, t I'll skip that. Chay. Then on chapter 3. page 24. this Wr. Dupont, whosuppose, of all of the other decermissioning possibfif tfes. tould you

reduce worker exposure to a degree than if you would try to recoreission evidently is a psychologist -- there's a cucte in here on page 324:
it? And them the second thing is, like on the rest estimates -- you "Dupont, however, says that worry of what-if reflects a general nuclear
know, reember dur f ng the venting, this thing a bout selective absorption. phebia amp 1tfled by national TV news coverage * bell . I t hin a "what-f f'

15 what's going to happen with this highly radioactive waste. It looksMet Ed said in their thing it was Ifle 20 millfon. and then finally the like it's a what-if situation to me, and I thlek we ought to know aboutffgures were coming out, courtesy of Congressman Ert1. and I guess it ft. And the final thing is the last sentence on chapter 3. page 24-was 8 to 10 stilton. I don't know f f my figures are right, but arvmay "The degree to which the community believes it has some control over TMIf t wa s reduced. And what I am getting is, when you come out with these decisions will have a sipificant impact on the public's perceptian ofcost estimates in the final, you know, you've got a lot of cynicism future events at TMI.* And first of all. I don't see how anybody canhere, a lot of frustration. and I can't say that I would believe any of ha* e contrc1. when they try to rea t this big green thing. And the secondthose cost estimates unless somebody independently could verf fy tisat
they were accurate, because probably those estimates are coming from the thing is there just aren't any public meetings like this where questions
utility, is that right? But I'd just If ke to say a few things here on can be asked of the utility and of the hRC by the people are really care.

that's what's impoetant, the people who really care. And there tre a lotthe PEIS, t,n page 10 -- chapter 10, page 24. For example, here it says: of people who care. Nt they say: Look. I'd rather stay home and read my"The start of the purging" -- they're talkf pg about the krypton gas -- daughter stories at home. I'd rather rake the leaves, because I knew the"ees well-pubitcf red, so that persons concerned about long-term health goverturent's just coing to run right over you anyway. But I don't t hinkeffects could leave the area." Well. tu t's not true. Some people did that oae -- ! don't want that thing reopeaed and I want it cleaaed up.not have enough money to leave the area. Some people didn't know where And that's a very prevalent attitude in this area. But I don't t* %4to go. A lot of people were prf soners in their homes for several days. Dr. Struford has done very rany clinical studies, w*lch a gro;p f n widdletownAlso, you say here that: " Radiation mapping and damage assessment inside is repred to do, to prove that we've got a problem here.the reactor building. the next phase of the decontamination, should have
=% psychological ef fect on the people." I disagree, because every time
Net Ed goes in there they keep saying things like: Hey, we could cet
t. 2 on line. There's a good chance that it isn't damaged that
bad. - And I'll tell you, that is really daeagtng psychologfcally to the
people of this area. That brings c'e to another thing. I'm just saying. Comments mode by ANNE VAISINC of the LEACIT CF WOMEN VOTERS appear as c soemt
If ke you state in here, gofng f n here dof ng radf atton mapping and assess, number 56 in this apperktiz.
ment won't have any psychologfcal effect. Well. I'm sorry, ft does when
Met Ed comes out with these glowing statements about there isn't as much
problem in there as was originally though. Well, now the otner thing:
* Including Epicore-2 processing of contaminated water has been in progress
for many months, with little apparert concern to the populatfow." The
program is that the last public meeting was held in March at the
Liberty Firehall -- I'm sorry. it occurred one day after the Liberty
Firehall meeting in E112abethtown. It was a CER meeting. Free March
until Septaber there were ro public meetings. Yes, you went to
Kiwanis Clubs and all that kind of thing. But the point is that a weet-
ing where Jane Lee can come to and Judy Johnswood and people like that,
and can ask questions, that the press can jump on and dig for more f n-
formatton. and get the kf nd of things we need to know, those kind of
meetings were not held. And that's why there mesn't much concern about
Epfcore. We had no forum to go to. And I think Mr. Gt1tnsky, what
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like te know what is the answer. What are you going to do with that high
level radioactive waste? You say we don't k 'ow, maybe by '85 we will
f Mure that out.

AL MANICK (Tr 9): There are basic flaws in the environmental and impact
study that would invalidate the entire document. We urge the NPC to D8 ARA NIVELY (Tr 21): On OctoLer 20. 1980 Middletown aree residents~

prepare a new draft that will be acceptable to this committee and the gaUered here to address the subject of the craft Environriental Imnact
citizens not only of Maryland but all the cittrens who are involved or Statement with representatives of the NRC and the Ensi. omental Protection
will be involved in nuclear energy. On your slides you somewhat beast of Agenc y. That meeting was arranged by P.A.N.E. and provided area residents
the only 2.2 increase in cancers. Whether they be an increase in this dlwase with the rportunity to empress their concerns about the cleanup of TMI.
of ca er deaths I do not know. But this I know for certain: that we erst Many alsv attended a similar meeting held by the NaC on Nove-ber 10 in the
a n- will decrease that 2.2 figure to zero for future generations. We want Fov Building in Harrisburg. Scae othees traveled to Lancaster on
tha pl .nt shut down for nuclear energy. May I say this issue is further cam. October 1st.1980 to attend the NPC meeting hosted by the Susquehanna Valley
pounded by tha waste water problem. The best that the NRC can hope for is Allia nc e . Still others attended the NRC meeting in mid-September at the

that while experimenting with the waste water it may be possible to come i Swatara township building hosted ty Three Mile Island alert. P.A.N.E.
with some solution that may work. So I hooe you can meet this problem. sincerely hopes that the NkC heard the people's comments. criticisms and
However at the present time you, the NRC. are doing a lot of groping. At suggestions at these meetings and that the hPC staff will use them in pre-
the present time you do not know what you are doing. However you knew very pering the final PE!5. In 5eovber 1979 P.A.N.E. petitioned the NFC to

be adnitted as an intervenor in the TMI Unit No.1 restart hearings whichlittle of the problems in dealing with this accident. are curwntly under way. P.A.N.E.'s only contention was to provide testi-

BEN SLOAN (Tr 12): I would like to address Section 7.2 of the PE!5. In there eeny on the psychological stress which has been caused by the " arch 1979
accident aad wi11 continue until Unit No. 2 is safely cleaned up and Tw!you consider various alternatives to proce ssing of the primary water systen,

I believe you consider various alternative s including EPICOR Il filter / is pemaner.tly closed as a nuclear facility. During the 13 months since
zeolite / resin. However it seems you did not include various modifications September 1979 the NPC Comissioners have neither accepted nor denita t>t
which could be made to the EPICOR 11 system which would include some type ef psychulogical stress centention. We find this iraction to be for abhorredt.
prefilter/reolite/ resin system in EPICOR !! for processing of primary water. Concerns about tf'e psychological stress were considered in both the environ-

mental assessment on the decontaminatf on of the contairspent atmooshere of TPIIt would seem at this time that if the NPC did permit EPICOR !! processine L' nit No. 2 and in the draf t EIS on TMI Unit No. 2 cleanup. In fact it hasof the primary water that it could be done in a short period of time, essan. become the most talked about *non-issue" in all the discussions about Threetially probably somewhere in the period of nine months to a year before acy The presence of psycholo3 cal stress in this area cannot beMile Island. fdecision is probably made on the SDS. Could somebody comment on that? denied. Area resideats must have a strong volte heard by the NDC and beeded
JOHN SMITH (Tr 14): Dr. Snyder last time talked about the waste problem. in shaping the f1ture actf ans of TMI. These actions will embrace our lives
IIe~said there was a possible court challenge to challenge the referendum for the next saen years and beyond. The NRC shows a callous disregard for
f n the State cf Washington and that Hanford would not become available. the people of this area by holding tonight's meeting unict was 'irst
I think at this point in time one gets the distinct impression between a public1 red this pest Sunday as only thres. days ago in a newspaper in
rock and a hard place regarding disposition of waste. We have the aflitary Lebanon. Pennsylvania. 25 miles from here. It was not in our local news-
who doesn't want the waste mixed in with its military wa;te. So I am wonder- pa per. During the past week there have been two NRC-related weetings held
ing at this point in ties. Dr. Snyder. (inaudible). What I would like to in Harrisburg. Why was there no announcement made then at that time about
know at this point in time is where are the wastes going to go on dispost. tonight's meeting?
tion. They can't go to the military. They can't go to Hanford. They A'tN SESTA (Tr 26): I want to know under what tt'e NPC operates? Is it a law?can't go to Barnwell. Where are they gotng te 907 Ws it established by Congress? And if so, why wasn't there, why isn't
FRANr. THOMPSON (Tr 18): Just a bit of a followup question to his. Clea nne there a provision put in thee that any 6t111ty that generates an accident.
Is projected now to take untti when.1985 or '877 When you go to werk c:t say of a 3 d'mension automatically loses control of that facility until

af ter the cleanup and the NPC and the Goverreent paople step in. W ha tthe core you will have a large quantity of high level radioactive material, we have riow and what is throughout the area here is the utility proposingIt is becoming clear to me and I believe to most of us that nuclear dumps thf egs well in she of what you gentlemen say you will do. For instanceare coing to be a problem in the future and citf rens such as ourselves are in lne batara Teeship eeeting Mi, Arnold stood there and said we millgoing to raise eur voices and say "not here." You answered part of his
question about low level radioactive material dumping. I don't Delieve vent and the bottom line he gave us was: it doesn't matter whether you
you have any answer for high level radioactive material. We in Middletosm like it or not. When we get the NRC's approval, then we will vent and we
are ;fraid that TM! will be very convenient and it will be stored on the
island in the middle of the Susquehanna and we don't want this. I would
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, throughout here. We have exposures of res to be espected. We have seem
it down on the island agaf n week f n, week out with workers. . Supposedly CARLA MrYER (Tr.67)r I think this whole bustness about itke you have as .
they are inconsequential doses. Now where in the history of your agency leve . Wll as I understand it I think the people are saying look, we don't

doses? ' How were these doses arrfved at for us to be followf ng today In ig80? .
' ment Ilke a IMI to waste and store. But then you Come up and say well,studies beca done with human bef ngs to show that these are safe alloweble
what about South Carolina, our fondest last hope. I think that is like
putting people of this country against each other. There is no safe

SUSAN BARLEY (Tr 58): What I am really concerned about there was ene mention storage for-that material. So what are the people from Nevada supposed
here of something if ke an estimated 300,000 worker hours for total cleassp. to do, suffer the same pains as people in this area? It's Itke phting
This was the projection when the cleanup would have been completed in '80. reginn against region. I think there is a lot of lessons to be brought
Bhw they are saying '87 I went to know how d, is this change the projected out here. ,I think actually what NRC ts sitting on top of 15 a meltdown
number of wor; . hours? How will this aff ect the maximum. minimum whict much more severn and long term than the meltdown of the reactor. I think

will the maatmum and minimum doses be? Where will the workers come from? f t is a meltdow1 of people's whole trust in this geverranent and people's
.This original figure is 14,000 workert years which worked out to about a whole trust. ,,

thousand workers for four years. It is not gofng to take v. four years. ;

Now f t is going to take us seven. How many more people? Where are these DON HOSTER (Tr 71): My first questfon is the accident occurred on M rch 28, '

, workers going to come from? And who is going to go on hfgh radfation first? T979 and it took the NRC eight months to decide to do this document a lot i

I don't think it is going there because they are not as expendable as las of organf rations, they blame organf rations which are nuclear critics for
- paid spongers. What about records? Will there be records kept on all ' holding up the cleanup. And 1 think I should say it took efght months for the
workers?- And'$end thee down the road with the cash and don't even pay tAsm NRC Commissioners to decfde on this document formally. I would like for

. by chec k? Medical records for how long? These TMl-2 technical specifica- you to explain to me wPy it took the NRC Consnjssioner to vote on a docu'nent
tion hearings going on right now how modify the techntcal are going to > like this. Then I have sreme comments, since you clarif ted that. For example
effect the cleanup and feptementation of this blueprint?. And one thing ' on Chapter 10 page 24 you talk about the psychological effects of the Pfi$.
that Snyder said very early on is that very little high level risk has teen In here I find many interesting problems and I would like to get it on the*

generated thus far except in the core. I want to know about the spent resin record rather than writing a letter. For example in here f t says .that --
filters from the high level westes that were formerly a solid form and are I will quote from the document -- stress would be less severe for a persoe.

,' . . now turning into jelly because No.1. the acid base and No. 2, the intense with gas. I find that a diff fcult statenent buause a person that has see
radiation. I don't think 5,000 curies is a small amount especf ally whem krypton is still going to be around for ten years or whatever f t is, even
it contains only 49 or so containers. This wasn't considered in the pt15. though it is going to disperse somewhere. Nevertheless it will be in the i

_Recause it already exists does not mean it fs something gofng to come up, atmopshere and a lot of g4ses that are released. Also the statenent that
We have to deal with that. What is going to happen there? Clean water to ssys, 'The start of purging was well pubifef red so that persons concerned
be used for cleanup. So basically my concern that we still have to live about long-terin health effects could leave the area." Unfortunately some ,

here is what about the workers? Met Ed wants to throw out all the records people dfon't have enough money to leave the area. Some people didn't'

on the workers after five years and that is one of the things that car e op. have anywhere else to go. So that is not a very true statenent either.
,

How is that going to affect the cleanup and eecordkeeping? Wha t a bou t - Then it says, "Radiction mapping and damage assessment inside the reactor
temporary workers, does it keep records on sponges? There is one more butiding -- the next phase of the decontamination process -- should have

' thing that was mentioned about deconentssioning versus repart. I am an no psychological effects." I disagree with that because quite frankly i

electrician in industry so when you go into a place I know how to put is every time you go in there the suspended licensee comes out and says it lasks
a systes. You do it carefully. And it matters whether or not the pipes good, there is a good chance we are gof ng to get this thing cleaned up and ,

are cut straight or how the wtre is clipped. On the other hand when you sta rted. I think that is a psychologfcal problem also. Also f t says in
are tearing something out you don't have to take as much care with it. here, * including E8tCOR II processing of contaminated .eter, has been in
The same goes with cleanup. If you are trying to preserve the integrity progress for many months with little apparent concern for the population."
of the plant or system you have te he really carefu' 1 you clean up, I would like to point out to you that from the afddle of March f n 1980 un-

;

. which is going to take longer. On ti.e other hand if you are going in to til about the utdele of. 5eptember there were na regular pubite meetings.1

decommission it is very simplistic to turn it off and tear it down. That there were meetings with (inaudible). There were no meeting with DER held
1s going to af fect worker doses too. You got out of addressteg f t by successfully I thought for people to come and ask the utility and NRC ques.*

saying that decommissioning it not granted. It is not according to the tions. The press had an opportunity and this helped people understand a
- r61e that you are playing with, But that doesn't mean you ignore the little more what was happening. I say the reason why there was no apparest
alternative of it. You dfdn't even talk about it. Just because you concern with the general public (inaudible) dfdn't have much access. We
don't have to doesn't mean you shouldn't. could hate walked down to the NRC office. I know that. But there are

people who are afrafd to talk to the NPC and are afrafd to get up and talk

!
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1 tonight a lot of ' people. -Mu have to keep that in mind. I will move
'rfght along. - The last section here under cessents. Chapter 3. page 24 which filters out to the Bay and the drinking water of Baltimore and
' there is a (inaudible) psychiatrist.- He f s cited in the references. He into people's lives? You can't promise that it wouldn't affect the.
is talking here about Chapter 3. page 24: DuPont. however, suggests that fish and the wildlife. Was there ever any precedent set when you built'

. worry of what-if reflects a general nuclear phobia amolif ted by national Three Mile Island? All I can say is we are against the dwnping of that
T.V.. news coverage. . The prob!em I have is that I think the problem nuclear radfoactive water into the Susquehanna, no matter what. I would say that
, aste disposal permanently and safely isn't a what-if. I think it is a if the people as individuals get their vote across then it would bew
very real problem here. I really Save trouble with that statement. Then voted out.
In the last ser.tence f t says. 'The degree to which the coinnunity believes
f t has some control over TMI decisions utl1 have a significant . image on - MR. GRf[N (Tr 83): Do you not recognize the people who live herea

the public's perception of future events at TM!.* Like I said it was a should have the right to make the decision? Do you or do you not t

Targe document If ke the PEIS with no ragular monthly public meetings any- recognize that right? |.

. body can come to. I don't think the people have a good control over the .
= entire situation. I would also like to tenind you that in January of 1980 LANA HUNTER (Tr 83): This book here. I would like to show people who haven't

Peter Houts of Hershey Medical Center released a study showing that 20.000 had one or seen one. The print is so tiny that you can't read this for
to 40.000 people living within ten miles of TM! showed stress on the physical more than an hour without really having a lot of difff culty. even with good
system, plus the program study recently came out which you are probably vision. Another thing, the language used in it is not the kind of language

. aware of. , So those are my basic comments on the psycholvgical part of PEIS. that a person with a limited education, say a high school graduate can
i Py final questfon to you is I am wondering if you can tell me who the understand easily. Surely with something to back it up they can understand I

' Decisfon Science Consortium of Falls Church. Virginia, the consultants for it and these are the people that this book is for. These are the people
. DOE. who are they and what are they doing here in TM! area and what impact that this book is about. Most of then even if they felt brave enough to' ,

. Will they have on the cleanup or whatever? dive into it, they have they would have a lot of difficulty. It seses
highly ineffective to me to put this thing out and then this is what your

~ JACK $USKIND(Tr78): I think that to follow up on the comment, the lack of comments are based on and this is what everything you say is based on. And
communication between the citf rens and the govermnent employees I think f f people bring it up, even when they do bring it up at these meetings you
stens more from other sources than lack of a microphone. I think that is say oh we can't talk about that now because we don't knew, we wfl1 get
a sense of where we are coming from. W3 are concerned with our lives and back to you. It 's nonsense. I appreciate the fact that you are doing
the lives of our familfes. You are concerned with the bureaucratic pro- it for us. But I think that it should be more directed for the people toi

'

blam, the scientific technological problem. with an economic problem. We understa nd. That f s just my opinion and my comment. There is one thing also
'

are vf tally concerned with our lives and our family's lives and our family's that I was curious eh After this is out will this be the last publica-
futures and hour homes. I think that is for me anyway a big gulf that I tion of your peop?e? I mean how much of a lapse of time w111 pass between
ha v e.. I am a lay person. I think I am faf rly intelligent like any - when this goes out and something else that you would print as far as for

,' ordinary individual. And for me to read through that EIS statenent and the American public?
I' to make some intelligent comments about it ts not really a layman's job,

not really my job. I should be able to entrust you with my life. I VOICE (Tr 87): I want tu. mow if there is a deadline for the emergency plan'

should be able to hope that you will clean up that plant qufckly and and the radf ation protection plan. I also want to know can too much boron
safely. And I think that is what I have been hearing you say tonight. I can or borax solution cause any problems? Will potassfu'n todide also be in-
only hope that you will take our feelings into a: count and proceed in the cluded in that? Will we have to have a supply 'ocelly of that? Would
most safe and expedittpus manner. the boron ever indicate a problem if you had too much of that? My la st

,

'

comment is I don't like the idea of putting the water into the river but
ROBIN SITES (Tr 79): . As an observer tonight and seeing everything more or I also don't like the fdea of evaporation. A couple of economic questions. '

- Tess objectively between you and the people of Middletown. I can see Lafgely due to regulatory constraints there has been a rapid escalation '

that a lot happened that you didn't anticipate of course when you built in the cleanup budget for TMI-2. What is your regulatory right or post.
Three Mlle Island. Of course you didn't anticipate that there would be an tion on a grant or a loan for general pubite utilities? And if general

' accident in the first place. But I would 11ke to know if there was ever public utilities go bankrupt before the completfon of the cleanup does
a precedent set that if there uns an accident, of course you take that the NRC have an action formulated to take over the site or to
into constderatton, was there ever a precedent that safd we would be allowed aanage the site and what is that plan of action? If I could address one t

to dump our nuclear waste. the radiated meter waste into the Susquehanna
[
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Page P- Comments'to PEIS-continued

Page 3-Ccaments to PEIS-continued

. 3. The facade of neutrality has long since been lost through your
. lack of leadership and has beco=e in essence a politically tax 3. To promote public confidence, the staff should illustrate what
funded organization, which I feel should be totally abolished .these filters are, their purpose, placement in the buildings
by Congrees. If you are to establish a positive rationale involved, failure under normal operations, failure and resultant
then you soundly educate the public and allow those members - . releases involved during the operation of decontamination in-s

of the majority to be represented on the same basis as those - volved in the Auxillary and Fuel Handling Buildings. Then the
of the negative attitude. rester can realistically place this possibility in its true

prosepctive and relationship to the cleanup effort.
4. The organization of the report is often confused and constantly ;4interrupted with " refer back toa or "see appendix" for further To give credence, by disclosure, of such ideas as pouring cement

reference, The arranEement and discussion of subject material into the containment building to solidify the water in contain-
in the present order is not constructively set up for logical ment, only serves to enhance your lack of expertise and seriously
understanding. At least four or five chapters should be arranged ' impairs your ability to lead and regulate. I feel the public
as to order in the total presentation * should be grateful that the staff could not find a way to insert

a slurry into the building and give us a permanent problem.
Next, I would like to express my views concerning material in With the additional time the staff required to prepare this draft,

the report as follows: it seems to me that the staff desparately grabbed at all ideas,
the more the better, to enhance the facade that YOUa NdC IS ON

1. In the first chapter, the staff stated that commercial nuclear TIIE JOB AND CAN CUTD0 THE INDUSTHY. The licensee has demonstrated
power plants are not designed with special consideration for its expertise through its presentations, carefully studied and
large scale decontamination operations. This statement represents researched. This presentation of a quantity of altesnatives
the total inability of the NaC to provide leadership in plant against the licensee's presentation only serves to confuse the
safety and design. Quite frankly, I believe the commercial public and de=onstrate your success in using paper not intelli-
industry would have been far better to regulate itself as to gence.
design safety, and training of its staff than to be engulfed
in bureaucratio strangulation and total inability to lead and 5. We simply do not have an eternity to clean up the plant and to
set standards and educate those concernei with this industry. delay this effort for the presentation of your studies, and reports
These efforts, or lack of, have only served to undermine public places the citisen in a situation of severe financial burden
confidence, severely attack the credibility of the nuoloar ind- and a attitude of endless fratration. In over eighteen months

-ustry and the utility in question. you have only succeeded in raising the costs, increasing the
damage,.and increasing the riske of safety and health to the

2. The major environmental impact of the cleanup at TEI is the occu- 6eneral puMic.
pational doses received by the workers involved. This is not

. presented in a clear and concise manner to the public in relation 6. If the alternatives presented will result in little or insigni-
to the workers and the best altematives for them. To demostrate ficant impact environmentally to the publics then you should
your fairness and neutrality, you should have a representation demonstrate this in the context of other releases or pollutants
fron this work force to allow their views to be presented and in the environment. To say that this is not within your area

advise considered. Yet you have consistently ignored the workers, of demonstrations then this report should have been compiled
and t in concjunction with the proper agencies concerned with the
areas,ge,public,andtakenunderadvismentthoseviewsfrom total environment and perhaps taken the total responsibility.are the most vocal, and threatening , and technically
lacking in expertise on the matter. from your agency.

3. I would like to' comment on the repetitive mentioning of the 7. I have far greater confidence in proposals presented by the
failure of the HEPA filters and its possible release of radioactive licenses,such as the SDS system. especially since their proven
effluents to the environment. As of the writing of the PEIS. Performance in designing the venting of Krypton-85 gas and its
much of the Auxiliary and Fuel handling Bu111ngs have been decon- successful completion.

taminated, yet, the report does r.ot illustrate the actuality of
.the failure of these filters and their releases during this
operation.
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Lise K. Haager
2 Madison Place

Fage 4. Comments to FEIS-continued Annapolis, Maryland
213.01

8. The attitude of neutrality which you have tried to relate to Office of Nuclear Reactor Regulation
U.s Nuclear Regulatory Commissionthe public cancerning decontamination at T!;l is totally
washington, D.C. 20$55discredited through the selection of individuals to sit

on the T1.1 ADVISOaY FA E L. If ycu wish to be fair and have N wember 19. l W
representation for the ntnority, then you must have the Eirstmajority represented. Ey ignoring refusing to appoint members I am writing to express my interest and concern about how the Threeor individuals of aroups reprfent tr the majority, you cannot
conside this a fair and equal r. esantation.. The official Mile Islani elean-up proceeds. How it proeecas is within my interest
creden a of the negative attitutt surther corrodes public as a taxpayer and s resident of the Chesapeame Bay area. I (along with
confidence in your efforts. other taxpayers) em paying for it and I will have to live with the

consequences of the choices made by the Nuclear Regulatory Commission.
As a taxpayer. I should have access to cost estimates of the cleanI hope my comments will constructively aide you ani your staff
up sethods preposed in order to submit a Judgement about thein preparation of the final report. My purpose is simply to help

you effect a better and fairer relationship with the public, and best clean-up troposals in the P.E.1 S. yet the P.E.I.S. daes not
creating a positive atmosphere concerning the decontamination include cost figures. Why notTCertainly cost is a factor.Nor does the

P.E.I.S. make any proposal about what the N.B.C. will do ifeffort at ?nl and the nuclear industry. As a resident of Fennsyl*
vania. I strongly feel that this situation must be placed into Metropolitan Edison defaulta.The most upsetting aspect of the P.E.I.S.

to me though. is the proposal to dump radioactive water into thea realistic prospective, so that an expediously safe and clean
effort can proceed and the unit returned to operation. If I can Susquehanna River. The N.R.C. has not adequately demonstrated to me
be of any further assistance, please do not hesitate to contact me. that tridium will have little or no effect on the marine life f u the

Bay. And it can not since whatever long term effects tridium any have
Thanking you in advance for your concideration in this matter * on living organisms can not be foreseen but must be observed over a

long period of time. Trace amounts of strontium 90 and cessium 137
would also be released with that water but no amount of those sub-
stances is safe.Those radioactive substances would mutate marine lifelours truly*
species an.1 ultimately be absorbed into our bndies to irradiate usf i

'

/fM /hb hA/ #. O P and mutate our genes for the rest of our lives.

I find and proposal to release radioactive water into the Susquehanna
Trs. Fatricia A. Looks River preposterous and ccarletely unacceptable. Once the water is

released , it would be irretrievable forever and the negative effects
FAB /pab would last for an equally long time. Many people depend upon the Bay

for their live 11nood.The Bay and the creatures who live in it are
ec: ?r. Ed Helminskt unique and beautiful. The quality of these lives shoald not te

Mr. Eatthew Filla jeopardised.
hr. Allen Ertel
Fr. John F. Ahearne

Yours Truly,

1.ise K. Haager

AM



m
w t

n
s t s e t

m
. r a icci e af i

id eC un i g o- r otyr tt n hR o I

u ctN r be 9 e e y tAnp v h aer c egt
t7 v d t rra areh nc

o, n9 on . lcn le sa es ited d e oh ti e nal yg
s o1 osyuaCl h ucae ch ed rh 2ft yt
s riubh Ra gi h atenro - yro i

i it . ot sNV nTl et
idi
o ceefA I yfbrr

h P M ro ap d. a8 . jaoynr or oh t omtc tin 22 aztl oeya i r et Tt d c DPtl d0 f mi e bbn ampormN st e o hss
i rr cui euet rt P 1s 'y a e,l, 8 amht ndt nm n a

l. 9 raci eaeaaeda f eyeftt hdsaoi

tt cl dpar a t n rf ,

bd.
t

1 Dt rn hgsrislh minau i

c. . eoM oepish u ol elf ao eott f nl ee
naU t rsat ee n m reh id e d

Iu
-. 4 hc . g eel q C amp t 2. W f a oriold r
ep s a 'P0 1 t een nt ss un o n ud emtbn v s
th w i e n

-

r ,D h o i sx oNgu yQont t M* . d q noeI / a

%.
b

ti reedCC nS r r e eee t o esme 3 e t er e (i olik s it aT3 udm a pl" /,hbna o rd8h ma veetl tr t avag au 8sa a , m a o gJ o em 6t ot ot vt ayte at nti imd - Tt el t

n nqf6s c rrut ps ,

h.e 0 rs cnaitbew

.
h f ga ecsumet enaae t nuE

i ri fleune ly . tl nI ro0ih cs easosav - nf ,ihmn so ue er / H c
-

a. e e, o Go r - b ed l gnl va aapGF - r . e / h r tw P acst 4 r
u Rt ne riesncne R onhh ninRd e uas y$ e Mi i

tt
D aU nil ult oieh ro o aun ,Wl en- ul9 c

. u N etc tb agromt a o t "s ert
niv enl i

a h sme1
i /.

i r cdehac n d -
n t es t u b g3 4 sl u aut

J C n2 - neuN n p si v ot enagp dacn ,l .i r et af S
. . ot s enncu lc ir 2 .e eun i.. [NnV inbtf ninnmo i

eaed l rgbE e o ti ei

.%
stk n aun ech unet p - shdt pee ns tt b
tS a roieebig Nohe I ut et eh CeuwlR c

n n sl e nrh l u ted Mo rieut R bt uA $E v e o ao et es nfi at ebo el mn T et erhc N h" d eyW

ww is mas g jsf a ph t cec nohi e do ete rg
mctI eoo vur hi r a nad wt of3

O r
e, is opae sdt oh t ndil or t srd h hdarP

cmWl aran s t unll r n nee tfT e e . ) t

t

R , > v
e I

i fbdmpmsn . hC uf !5 ego ,ah c o wonye essus aoub u.t an f eM ncn t n y ah[t sb eA r. co ol v omn usros t sp E ,i ws a bs .l w e n( l
.E

.. iC aie raooieih e g" r P ed saenu nnf cf
i.

vh
o4

L i

nh n o t nnrios t oo Cia e4s ytt e ta crcwtt ioti yf t eiodc s e ii y R ms t3,.C , sy rnahcr r a gi an
U ,. i r5

o5 .

si a a e c el t emd rmapi gi o srrueAn
la0 oa

.
ahid t nco rn flfih n gi sttlNo

N m. mt5 m . oT cnnrr~ om ith aae . Do owatt t euoh a g b

. ap tt en aas td 5 b r
u1 a e

.i e th v b h o sih iAN . oa0 t u .dah nwl smltt w ow h vP ce n n pd i t e ed e mO ,. Cl2
i

av
r s

u iRt e yeea at p cgoE enk mel er eo r hh R n ht mN i. eg . S mssumnt o d seftt ayi urn hiaabami eetr eEoh o i n i yi es u f l gseor chi fl Ah e C. nf e enq oalt rll op t mr r soO
ut oo daooldcp et ssoe Eb inttR a P)

i o D o s t ccetbtsna ogbh n
TI m f r ocl nPi ipnp o plt nst rE e r fi r h N( e

oa , e iat ee rdd uo d m
A yl o a nao ecu aA r rh

isc A e io pPFdd ptoh ee 9L _ en m lctsa sitcndose g ds f pn ne c t nt c s e n
2 n_ on . leo soet yad eer oai o upt hiod get hf enidl 'Q 0

l h
O rct d emsn

tNn M I aie e gl r .r g
Itti p eiihfb i

aug a Tfhes p n9i r Wdsta gv Tfdisnb E5C _ dr6au s rwno an sau C1 t

s,L rDd d ui e r ef n ee9f p et rDef r ifi mp nte .i r g i

lhe noet u iaof an aonh eee i

r h oabetfi et eil c1 t ae i vp lA afmamee er mwc S. as a odc rt mws ar n sd ssdevi lT ,. e e rnc et ohh S a
N c SUW D PaA

l.
atDaPmSd f coha wC ut rcb wrSCtt ' P s inE

.

tedM u n
N me. pO . mp
R = i aC*I

-V 0N *E ( F

ET
O
N -

A

-/j /bOfd Q jY f,6- / //

. u, A "
44 M *h

'

cf - ,

/ N i

.[ ,[4 Lry4 uw

7 -
f t

9 J
M-

1 - '3 ) /.,2j

4 4, * oc
7 /h g/,

4, eg h / 6
4t

1

t.A p, / iA f ,.P t. t

g' , hM
t /

s. *
6

,g
r c.

A.. g /e
t te tt

L /E

/
6 f,/,

* , . /

O@
M.

t

e - /s
/,yr

u
Y- j /[* q j/

o
C d p

2
' d / (, #[ -

. a .,[' *

f

A.
,

lo
/G

[' M r .
n

'se

h g/M' c , N ,* A
'/

e
4 jy.

r

G /

M/6y (le &-j

My
la 4j .

. D , gw: O 1
V /

f
r

O[ o, e,g /D #

n [ V
ty

,/a
h w 4 z N

,

t r

mi
i

ta ,
S F e ,

f,

ia F 3 s - g/N
re '

A. r j 4o

/ #p
'- 7

.
/ic .

j f -
1r

ta 0 '/,
f 2(, /, fdP l

/ /f

-
.

&

/



104 Davey Laboratory 2nvironmental Imract of the
The Penn. State University Three rile Island, Unit 2
University Park Decontamination Program

Pa., 16P02 l' Y

19 Noverter 1980 '1111am A.Icehatet,rb.D.

T'e Pennsylvania Stat e University +
Director, Three ?*lle Island Pro-rm Office hoveet er 1990
U.S. Nuclear teruletery Com-is+1on
Oc e tLincton , L C., 20555

The !!uelor iter,u'" tory Com*ission (!C) hw at te r ted to
Gentlement ev-luate t'e ext ceted environmental ia% ets of the erogra- to

2,nel ov i are rv co- **'.t e on I:U.M-0M) , t he D.~.f t t rogr m% tie dec3ntanin:<te and dis ose of t*e ruicactive vaster resultirc frnm

Envirotwnt"1 Imen et Stat em< nt on the cleanur or 72.1 2 the l'are& 28, 1079 accident at Trre- I'lle Inlan.1, t nit 2 in it.s

Dra f t state ent, t:UREG 06f3 (TEI 3) (ner.1). There tre reveral
Pler::e ..ar e tF' t t6e a-inions and caleu s t Lons t resentei are not3

annects of tre rocram 'tich 51ve been critted or overlooked.
neceasarily ti ose of t'he F enn s-In nia Sta te t.nive rsi t y,

I'8S*"' 'I i'' "*2Ci?" D"ildi"" 8"~" ""t'F 18 C'nsiderei
vbieb is'vril krevn as n en11*c41mn of free think re.
Tre Univ rsite oefiliati,n i s use<* 6 re fer 11 ntific' tion as an acci?ent in recti,n 6.1.4.2 (,w f.1), in s &ict- the entire

cxtents led out la one or two days. 1:3 considera t ion is elven
curenses only.

to erob ble norm 1 le:sks. It is stc e.1 in sect ion 6.1.2 Gef.1)
I hone t' a t t5 c final er. t o-n t vill refleet t'e suc ertions "the butiding c,uld t ecin to led unext < etedly". The

enclosed b-rein. reactor builiin~ in fittei vith a et cel inner re-t:rane stich is
Sincerely, g,,g,g,3 t, yg,g; ) ,,9 ,e t. C.23 ty veicht in 2. 5%rs, at

M 47, 5'; esir air are n re. **** buildin~ bee n in*er-al free volume

o f 2,00^ ,0M ciFie feet. Tr.us , t'r tailsin- is not obviously,
m. ' Loet*tet.

water ti +t.

;Meer is tit ndinr in th e buildinr to N i r' t e r f' feat

( Sec. 1.?, 'ic f.1 ) . *'i e r a' ices a nreer:re r t * t e t ot e v

of about 1 at=o9-5ere, or 3.75 rsig. T*< rea ctor buildi t.c i s
t,eing maintrin i at a slid t rie r,* r ive "ressure , s o t t.a t a n e t

driving differential of 3.45 esic will te used he re ( . e f. 2

notes a cressure of -0.3 r9in). Tt in ir 6.3% of tie deni;.n

* The oainions and eai ruls t I m. mntaintd herein are mt

necessarily tFou or O c rennerivanin U t ' '. e tnivereity,
which in tell knom for its encour:re ent af inderendent t > 3ag$ t.
Affiliation for identification rurnores only.

A-337
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3. :h suspahanna River is used in several ways and is critically important.
- MILLERSVILLE STATE COLLEGE ' hre are several towns below TMI ht draw their drinking water from it. ,

. mLLEstSVILLE,rtNNSYLVAMA 17551 'It8 purity has to be maintained as high as possible for that reason. I*

Also, several anall industries that are involved with food processingmn sus 4n
' also draw water fmm h Suspahanna River. The marketability of +

hir prodacts depend on the status of the cleanliness of the river.
November 18, 1980 h Susp=haam River empties into the Chesarake Bay where one of

'

the most productive areas for seafood and fist is located. .'Dr. Bernard J. Snyder. It is clear that h2 il GE1 hnni Rt dampiy. M an Ladioactive '

v4ter J.nt.o gg Sasauahanna river resardless g .'he*her g gg ggggProgram Director, TMI hwas Office o
Office of Nuclear Reactor Regulation filtered il 001 bre is no filtering proces*i that can remove trittim
U.S. Nuclear Regulatory Commission fro.a the water. .* h PEIS gives no information on the effects of
Washington, D.C.'20555 ' tritium on animals and plants that live in the river nor on W

. . - - population who would be drinking the water fra it. Even ===11 doseDear Dr. Snyder, releases into the river would be recycled in h food chain in h
river and possibly accumulate to significan'. levels.

Attached are our comments on the Draft Prognamatic Environenetal'

' Impact Statement related to the decontamination and disposal of radioactive 4* . h study is deficient in that there is very little informatin on
|. wastes resulting from the accident at Three Mile. Island, March 28, 1979. the ecological impact of radiation releases that might occur daring

. clean up operations. Some values .ere given for innan consasption of
2me of W comments are general and some are specific. We a e'all from water and fish from the river, but there is a paucity of infomation
different disciplines, however mo t of our concerns are the same. We on the ecological effects of raliation releases. What amounts coulds
1sve found the IEIS deficient in some m spects, misleading in other respects, be recycled within the food chain? Vaat substances are likely to be

!t e.e inconsistett. : You are to be complimented on requC.ing imput from released that would have, or not have, significant effects on the i

the utside (public) regaviing a complex and involved topic. wildlife? We might point to a study published in h December 1979
issue of Ecology where plutonium that was released twenty years ago

; General Comments: at the Savan.a River S.C. station is still being recycled in the
plants and animals and within the first 5 cm. of topwil both near

l. Although amply detailod, this document is wt a " statement.' It and at some distance from the plant. Dispositions of radionnelides'

only alternatives in some cases and gives the 'best' and the ' worst, lists during clean up operations should be discussed in this statement.
alternatives in other cases. If thio is to be a statement, it should

' develop a suggested program of compatable processes to bring about h
| safe and expedient clean up of TMI 2. .As a regulating body, NRC should Ibe0!fic Commants:

give priorities for Metropolison Edison to operate by in carrying out the
. clean up operations. 1. Thmughout the statement refennees to different mensarements of radiation

are made (e.g. RDG, EADS, person-rems, etc.). It is our opinion ht
I 2. - It is our unders+=dy ht all W alternatives were considered every effort should be n.de to use one messarement of radiation.

for this impact statement. We suggest that not all alternatives were C sparing for example the nus,c of curies released or obtained with
in fact considered. the population exposure in person-reas is practically impossible for

the reader. Standardize the units.
- a. ' All the alternatives given are alternatives that preclude reopening

2. Once a plan of clean up procedures has been chosen, it is our opinion. of WI 2. No alternatives were considered (or at least reported),

that wMd in any way jeprodize h reopening of the reactor. that there should be public hearince on the choices made. Hearings
Enton' ment, is one example. Wa understand that decontamination on the EIS are called for in the guidlines of the Council on Fmvironmental
procedures will have to proceed regardless whether 2MI 2 resnes Qaality. hre is no. indication that these hearings were neld or

operation er not. Procedares already in existence for h de- plans indicating they will be held in the PEIS. We urge you to have
3, comer.issioni:4 of a nuclear reactor may very well apply here. Why public hearings on alternatives given and enomen in the stateme t.

, were these pacedires not listed as alternatives 7
i

. (~

b. As stated in .he opening cosumats, cost analysis was not a factor !
in consideration of any one alternative. This is difficult to

'

comprehend since one method cf disposal of radioactive wastes *,^
was not mentioned, namely ceramics and waste. It is a costly . !
process and we believe it was el1=4nated for this reason.

j. FTom our knowledge of research at Penn State University and |

! etha. institutions,' ceramics as a means of waste disposal is |
cne 01 the best ways.

,

1
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to exposares of radiation do not taae into account the synergistic
effeats. FDr example, will smokers have a greater chance of cancer

3 Some of the radioactive water has already been processed by Epicor 11. deaths than non-smokers it both are exposed to additional radiation

The resins from this system are being stored on the island in continers (above background)7 Some analyses of radiation coupled with oth r
in a specaal pool. There are soveral questions which the PEIS failed eenditions that bring about stress that may resalt in cancer deaths

to consider regarding these resins. should be addressed in the PEIS.

a. !bw * hot' are they? At meetings with the NM and with bt. Litean
it was stated t' sat the resins were being considered for deposition

in a allitary depository because they were either too raiioactive fcr
the Wasnington State depository and/or because they were in a slurry
sad not solidifiad. We would hope that NRC would work with DDE Sulaitted bys
in finding a depository for these resins. .

b. ILv long will these resina be stored on the island? The commcnly used
wrd is " temporary storage". This is not precise enough. Perhaps Invid R. Ibbbins, PhD
more importantly, w! at is the maximum period they can be stored Biolo ist

safely on the islanc?

c. The resins are fairl.' acidic. In what type of containers are
they being stored in'. Some estiantes frca Penn State University Cmad Misiumki. mresearchers indicate to t the resins are losing as much as 4% Physicist
weight per 2 weeks. Thie loss is due to the interaction of the
resins and the canisters. If this is true, then it will be a

very shcrt time befvre the resins will eat through the canisters.
This patential prc'.21em is not dism.issed in the EIS and it stwald te. g h, M., c,

d. What alternatives for resin weste disposal are there if no suitable
dapusitory can te found? ,'['*#"' N

In the sections d.iscussing the licalth Effects of the clean up operationse.
constant comparisons are made using the number of cueer dantbs per
amount of pecple. Figures on the occurrence of non-fatal cancers are .

not given. This is a great oversight. It appears that the study is ;.

trying to present the smallest effect of radiation by reparting I I "" *"" ' 8 ' N
the number cf cancer deaths rather than the number of cancers that d'I
may res41t. If F.calth Effects are to be considered in the PEIS they
should include more than cancer deaths (and genetic effects).

f. In a few sections of the PEIS a ' threshold dose' of radiation is
mentioned. If the concept of the linear model of dose respones is
used, as was stated, then there wuld not te a threshold dose. This
is very contradictory in the PEIS.

g. Itallation doses reparted in the PElS are often given as whole tody
counts. There is clear evidence from a nun.ber of sources that
radioactive nuclidas are accumulated in certain parts of the body

(e.g. kidney , thyroid, etc.). It is logical to assume tlat tiese
organs would have higher doses than would be apparent by giving
doses as whcle tody counts. Efforts should be made in the PEIS
to itemize the radiation levels per organ.

4. In the s e ary it is stated that an average exposun to radioactive
releases during clean up operations would be 1.2 mrem. This would
amount to 1.7 cancer deaths per 10 million population. It is also
pointed out that the nomal caneer death rate in the U.S. is 1 in 5,
from all causes. This is an unfair comparison beemase the 1 in 5
figure includes synergistic effects. Calculations of cancer deaths

AM
,

_ _.
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of fice of Nuclear Reactor Regulation

U.S. Nuclear Regulatory Conssission
- - ~ ~ --. _ . , . . - . - Washington, D.C.

., AY. Y/$ W *$.ff/U| . &fff' / M go,,,yer go, 1980
,

4 M.r _ .J M . /b M. e h :E f C (ppt Dear Sirs:

We, the members of priority, the envirormsental action group at Millersville
' I8# E2 '/S y [MA ' '17k b " h / ~~ State College, appreciate the opportunity to comment on the draf t progreussatic

" * ' " ~ " " ' ' "'""""c"'"" "' " "~'"" "' = " ' "' " ' ' " ' " -. *

c%ww, 2 Mha'a M,ud 6 W N' effso%,M.I active wastes resulting from the March 28, "1979, accident at Three Mile Island
'" ' '''"' "

: /S$W _ [#%4* f.,f QS/k/Yy hfj, Despite neerous pages of charta, graphs, tables and text, the d ra f t sa ys
'little about possible ef fects on the envirovement. The words "No significant

-
[ f I M,ef-fft9 ' g?g/ [' - e f fec t on the environment is ewpected" are repeated over and over with littleIw .

- .

" " * ** '''**

J.0WC .5f04's _ [ Ar *f aWWyf fcfrWkJf)prf"*sen_n
. There are several issues we wish to address specifically. The first is

_ ._ #e' : #t F %*/fde ,4 f f/ 4 / .[ "s tL e matter of obvious error. Health ef fects are estias ted using figures fra8

Table 10.2.1. These figures are well below the figures given in the text:
# -

"It should be noted that based on a task-by-taak examinatim of the reactor
!** G/ .". /./t # m/' 8.' (#/,7 /t f_ -/d ,[ 8#/ ,C , . I bwtiding decontamina tion ef f ort, an occupattonal dose of 30,000 person-res has,r "*""'~ '**' * * " " " ' ~ "nrN & oMA'%/* Y r*'/ .WW ,dA 4 .e7 M '"'""""'~ *"*"*'""atable to calculate sa""tttonal cancer deaths and adattional genettef J used in the

- . ..

effects among off spring of the work force; this is at most a third of the dose, '

.

LMy' feeswY /W Abp<tss , <*ry //Vw-f 4%>'y reeurted in the tent. iy

i MM g The second la a matter of ecological ef fects. The conclusions in the droit
-jpf g//* ///f */ ~ fr[/ fpf[' ytgegA#'

. .
state .(12 1), "Af ter suitable otiution, the processed water could be released to
the Susquehanna River without adverse envircranental impact." This statement

U// f M, N.S *// / 'd'/ /#/h' M M/M sumasartres the points made in sections 10.7.3 and 3.1.5 and seems to be based on
- the philosophy that has haunted America since the problems of pollution began.

.88g/S")7 : jN/W"5I /d'Mt @ P/ /h/
.

ft#A/J "The solution to pollution is dilution." Whether or not one believes in that@
-

- - philosophy is not the point, however. In Section 10.7.3, it is a ts ted tha t
6

[ 4r"/M M *"f // $*E df /Wdy # /f[d "the use of these resources (water and air) to dilute and simperse the ef fluents
of chemicals and radioactive materials f rom the cleanup of IM1-2 is not considered

. . t repre sent irreversible or irretrievable commitments of these resources." That
~' * ' --~[MM *[' ([r M [/gy M Y this statement is f alse is apparent to all of us as students of biology; any' / 49

-
*

f f' change of an eco-systema must hav: an effect and is indeed irreversible. The*

-. M[M ! ([MM/ /7#,f A" es' f4W /d/ dilution of the wastes is "asstased" in the draf t, but no supporting data la provided.+ r More importantiv, however, the biota of the river are not mentioned here at all.
'f &tt'//ff|' jQ2

.

.~. d ) {f)' / .e /$YYU k$ *

in Section 3.1.5, where the ecology of the area is considered, there is no/ suPpou r for the statment that no envirorenental ef fects will result f rcan ther

~ * * ' [ [O 4 M/P, W9/,,f./ yd f// yh'4'

J cleanup of TM1-2. The section reads like a local tourist guide, and a poor one
at that; it is hardly an in-depth and specific account of the ecosystema to be

# I t M [[ - M pft ' [ affected by the cleanup. Apparently no experimental research has been done
- - .4 specifically for the impoet statement; it is further apparent that little research Ij.

"

_ . . . M
.

-
-

-

$[p[4p[[Yg6 of the literature has been done. There are no references cited on the ef fects of
tritium and other wastes on equa tic organisms. L'nless same research investigating

' ,

*g
-- f [.

the ef fects on the plaats and animals in the TMI crea and downriver is done, any
a ttempt to do a "cos t-bene fit" analysts is meaningless.J -.~. -

. _ - .
M 4/

; . . g/ .

| His

i



2 iWREG 0603 Nov. 20.1930.
The discussion of the storage of fuel and high activity wastes on the _ _ .

island also concludes with the etstement, "No significant envirorsnental affects r- --

,- I
are espected." Yet the impact s ta tment also says (12-2), "L.ong-term. .

'

1 [ [
,-

'

\~storage of high-level was te is not appropriate a t the TMI site." The statement '.'- " ~^that it is " safe" to s tore wastes on the island is based on calculations using I -~

i

aurricane agne. as the worst ,ess tbte f tood and four days as the longest possibie (('time that storage cannisters sight be subjected to flood conditions. . It is ANTI-NUCLEAR GROUP REPRESENTING YO3Kobvious tha t the occurrence of a worse \ /sand paving over of around continues flood is very possible; increased building N'4*to make flooding worse every year. '

245 WEST PHILtCEL.PHIA STREET , YtwK, PA, 17404. 71 T/ 843-7703What is it tha t makes " temporary" (how long is temporary?) storage safe and
*long-tem" (how long is long-term?) storage inappropria te? This is an important
ques tion, especially since the recent decision closing the Hanford plant TO: LR. SIRTARD J. SUYDERnuclear waste makes to more

the date f or finding an of fsite s torage area further in the IRCCRIJ: 01RZ:TCR, TER22 !:IL2 ICLCD FRCCRA:* CFFICE
future and indefinite. In addition, the draf t does not explain that the liquid CFFICI CF TUO MAR RZACTCR EZOULATICT
resins tram Epicor-11 cannot be transported until they are solidified. In U,0. FUU.IAR RMOUL1TCRY CP':!IU3ICN
Sec tion 10.1, it is noted that af ter decontamina tion of the water by 1%cor-II .|4f;h1CGICU , D. 20555
the suspended and dissolved radionuclides rescved would be transported to an

C C. . ,L, C. . 2 u. .. 7 -
.,

t_ l] . gQ*, 7, ,.j
"offsite

,.

^Mrepos i tory . " for a complete picture of the mi-2 cleanup, it is ne%ce=ary CC CL ZX- * l' E IC * U *1E '__ ,
.. p. ,

p 'L
._.

i

to inforin the public about the problems with finding such a repository and trans. RI3 ULT I:'C ."RC:; :*1.RCH 2S. 1979, AOCIO'2'"' T'' AT' "THRa. L"IL IC""L"E.D"LUCa. mR
" * ' 5* *

porting wastes to it.

ST '. IICI e UrIT "'X . (TUR2G C683)
.

Psychological stress is addressed a nunAer of times throughout the dra f t.
CYTI INEIn the conclusion (12-2), it is stated that some low-level stress will probablycontinue in some people for as long as the cleanup is in progress and that The Draf t Frorrcratic Environnental Inapset Jtatenent (FCIS)" Consequently, completing the cleanup expelitiously is desirable." It seems to

the desirable f actor in preventing or elleviating stress is not issued in July 1%0 ao Curer C6B) is an insufficient d aent inus that
tocomplete the cleanup quickly but to complete it most safely. toth scope and centent and ti.erefore the TRO should issue a Revised

the draf t was written in " layman's terma," we found the Draft F213 for public cor.nent before issuinc a Final IIIa. 1hileDespite claims that
. .

thetoric to be nearly incomprehensible in sane sections . Generally, the prod!em the Clean-up requires ti".ely ConcideratiCn, Safety and adequatewas not one of too highly technical language; rather, it was simply a ma tter of
puor writing. The organization of the dra f t is such that related subjects are opportunity for puhlio Cor.nent on the full Ecope of the Clean-up
separated from one another. There is much repetition. In some cases, the are nore ir.portar.t than simple tir eliness.
confualon seems almos t deliberate, such as tables of figures in microcuries

The Draft FZIJ is incorplete and in violation of TITA in thatsecompanied by text discussion framed in millirems. When there is same obvious
ettempt to relate information for the non-scientist, as in Table 10.3.2, it isso oversimplified as to be ridtculous, it does not set forth or discuss the finanClal Cocts of the clecn-up

and 'in that it does not discurs alternatives that v.oald involve other
Because economte cos ts were not available at the time of the preparation of gencM d W Mml @m2m eM nW Sq a pd k Wthe draft, they were not included. The cos t-benefit analysis printed in thed ra f t s imply s ta tes t ha t the cos t of not cleaping up TMI-2 outweighs the cost clear.-up .

to the envirorsnent. The validity of this analysis is undermined by the lack of The Draft FZIS is insuff1Clent in Ecope in that it does notsupporting evidence throughout the dra f t statement.
but should also include discussion of the inpact that the restart

The ef fects to the environment of the occident at NI-2 and the cleanup of Unit Cne hac upon clean-up, particularly in the dispocal ofprocedures will not truly be known for years. However, we feel that the draf t
leavea sane essential questions unanswered and some additional Cpent fuel created by the oper& tion of Unit Cne, theimportant conclusions
unsupported by scientific data. i Iact of possible accidents, incidents, "abnorr.al occurt.nce s , "

sin:erely, " unscheduled outares," or run-of-the-mill unusual events mirht havet

Cek h ' upon the clean-up or the lice .ree 's ability tc effect a safe clean-up.
Carolyn J. Krochter, President It chould also nt|ress the prycholo-icel inpcet of the restart
Priority, environmental action club of Unit One during the clean-up and the possible stress related to
Millersville Sta te College
Millersville, PA 17551

A-26
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the decision on the disposition of L' nit Two, and stress caused by
the combination of the restart of Unit One . Unit Two and the
clean-up processes. Surely this assessment should to in thir the IRC fails to cormly with its historical and regulatcry
Prorre.nmatic EIS and not be allowed to slip between the cracks requirenent that a detailed cost analysis te perforned in its TEIS.

The IM cannot elude its requirenent to adequately discussseparattnf the innues involved.
The Draft FII; is also incomplete in that it does not set frrth c sts by sayint that the final stater.ent will more fully set forth

C etc. This defeats the spirit and substance of MTA and the PRCor select criteria for the selection of the mode of clean-up and -
refulati no that r.sndatec public input at the draft statenant

- does not identify the ERC'etaff's choice amount the modes of
stare. Therefore, the I:RC should issue a Revised Craf t r;I3clean-up discrosed. Further, it to inconplete in that it not only
that fully sets fort L cll the cost detail.i.does not address financial costs it does not address What the

consequences are of the lack of adequate funding or of havint to At one of the IMC presentations on the FZIO. an IM represen-
tative (in rerponce to a question) stated that the FZ13 does not

cease in the middle of the process for lack of fundinr.
discuss alternativen involving other afencies because such aThe tineline cet forth for the Tinal P213 is unnecessarily

advanced and does not allow enough tine for the Three rile Island discueolon is not pernissible. More particularly, the question

inv lved the possible use of misole silor as storare for contarinatedAdvicary Panel to research and assess the cituation, and it does
wastem. lhe representative indiented that the idea was considerednot, perhero intentionally, allow tine for public input on the nany

raps in the statement as icaued. By adhering to this tinoline e, but becauce nn afency other than the IRC (the Army) "oulden

to involved. the:Z could not consider such an alternative.and not issuinc a Revised Draft FEIS the ERC will further erode
- public confidence in the I:RC and cauce further stress and frustration

- t es hirr Meaucratic, auch a *heory is inconsistent with

to the area population . including the state and local representa- e urt catec interprwtinc :2I A so as to require a 3tatement to con-

tives on' the Advisary Panel those tire and efforts will be vasted sider end dircuss alternatives involving afencies other than the

if they are not civer. the tine and retources to do the job th ;t one issuinc the Otatenent. Therefore. the :RO should issue a ,

Revised Draft T210 that discussac and cliernatives that wuldthey have been asked by the TRC to do.
ivolve any other niency. Juch a discusalon is perticularlyThe Draft TE13 is nore notable for the minsinC infornation
man atog rhere, ns in this instance, a solution nicht te forciblethan for the actue.1 ccanonti discunien of w.at is in the Draft
and pmh.FEIS follove dieeuccion of specific lacks.

There le not only adequate. tine for a Reviced Oraft T2I3

but alco rfety and public confidence require it.DIGCU33rrn
On refe 3-3 3ection 3.2, the Staff staten, "...tirely re ovalThe Draft T2IS barely discucces the respective costs of the

of the danaged fuel to cafe storate is the paramount oNectiva of
variuos alternativec. Runen safety is held forth as the nost

the clean-up."inportant consideration in the evaluation of the alterrative%
" D *1y re%cval" chould not be the first priority. 3mfayet. In reality, the conta vill be the primary facters that u111 .

removal and e d storara nust be the priority. Any rush to
deternice the the alternatives elected. Costs, with human safety.

are the ttoct controversial espects of the statenent. Dut costs decontaninnte rid defuel the reactor rocen a vremt dayer to the

public health and safety. Foreover, in the T313, the ir f or-a t ienare only periphertlyy referred to because the T EC knows that the
tMt the etaff presente does not ju:tify ita conclutlor thtt rpeedpublic cill de-mnd to have a full hearir; cc to how much each
duerves trlorty over lonf-tern narety.

alternative vill ccet and from there the norey vill cone. Thus,
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is,not adequately addressed in the T':1-$ restart Hearinra and
must not te allored to be linored in the TEI3. The queetien of

Disp)te repeated public requests that safer disposal of raduaste disposal fron "nornal" operation of T:'I-2 should also

KR-85 de used the ::RC allowed ventinc because, it claimed. speed be addrected in the FZIO. civen that the licer.see " plans" to reopen
was essential in order for the licensee to do vitM mainteinance. T"I-2 in 1906. according to recent financial statenente cf CIO.

The TRC decided to allow venting ostensibly tocause of tineliress How much of Three ::ile Island, in the middle of the Ousquehanna
but in reality *e think this vas beenuse the licensee did not River which feeds the larrest inland ccenercial fiche y in n e

want the expense of safer disposal. In the four nonths cince world trill the DC allou to becone a 30-year "tenporary" reporitcry
ventinc the'11cen:ee has dore little or no maintainance and has for spent and danared fuel and other raduacte? The TEIS does

even delnyed or tenporarily suspended clean-up operations becau:e not address this, and it should.

of financial ccnflicts with the Fa TUC. - So nuch for the irportance Such "interin eneite storere" is consistent with the practice

of a speedy renoval of D-85: re find that the licensee's finances of storing hich-level tnete eithin the containe.ent buildin~ .

deternine the safety of' the clean-up, end once arain public This forces the questions rhat sort of onsite stcrare is rafest?

confidenco in the ::EC is further eroded. The cupposition that the bunkere proposed will be Lafer then

The Staff ctates, rightly, that Three :'ile Inland is not controlled ntorare within the containnent buildinc it not fcunded
a suitable site for lonc-tern storare of radwaste. The PEN fccuses in the T213. rny then chould there te nry rush to nove the fuel

on the danfere of lesknge and recriticality if the vaste rennins from the centainnent buildinf t hen there ic r.o safer place to etore

within the containment building for a long tine. 4t and no forreeable place to novo it off the icland? The I2IO

But the F3IO doen not denonstrate that renoval fron containnt providen no reasonnble justification for the rapia decontenination

will reduce the chcnces of leahe;es into the environment. In cnd the parnel of the fuel "rnn containnent. Sa fe . lo.m term

reality the Staff wants to keep the rectart option cTen and thus "interin" storn;e witMn the containnent nust to concidered.

dicmissec all alternatives which woulc preclude restart. The only conceivele M tification of "tinelr zencini" is

The T2IS confecces (c.t 2-t; that "there is currently no varte the rectoration and restart of the TF.I-2 reactor. D:e Otnff is

repository open for the disposal of hich-specific-cctivity end perpetrating a fraud en the public uhen it statec that the "ultinate

tra. h rcnic Pastes. it elll be nece9sary to place thece vtstes in diepocition of ::I-2 . . . is not within the scope of thie I2IS"

te: porary sternte until a pernanent va:te repository can be found. (p. 3-1).

Onsite storate is considered for thic temporary censure." Turther On pa;e 24. the Staff explicitly refures to consider the

down on pN e 2-2. "lon;-tern storare" is defined as "teyond the alternatives of " destructive decontanination" becaure it "I plier

normal operating lif' tine of a powerpinnt, e-hich is approninntely a decicion not to rebuild." It aesures on pace 1-1. "A deciclon

30 yenro." Thuc, ta ' F2I3 conciders storace of high-level '.:cstes to either rectore or doconni:: scion the facility probably eculd not

onsite for up to 30 years. Civen the current lack of a ccherent occur until a detailed inepection cnd encineerinc nssessant ic
'

federal policy on hich-level traste disposal, such a lenzth of tire made of the nucler.r stem cupply systen... To make this increcticn

for oncite storare of hith-level rastec seenn probable. requirec that the core be renoved." This is a blatent arsunition
The POI 3 r:ust therefore address the additional vaste rhich that only techniet cM design or financial consideratien; will

TCI-1 would tenerate if it is allowed to reste.rt. Tot only nurt deternine the persibility of tM rectart of a reactor that almost

the hich-level rper e fuel "acter be concidered, by alno the inter- destroyed "cn ares the ci:e of the ctate of Tenn:ylvania."

nedicte ard lo :-level unttee t:hich tha ; ovenber electione in tre This fraud ccncernin; the ccope of the FCI3 and the lack o'

Otate of . schincton say not no.i allow at Eanford. This conri/orntie: concideration of the effects of the potsibility of rectortinc cit * *r
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in the F2I3 as issued, the violations of TEFA by oniselons,
Unit Cne or Unit 'No is even more reprehensible in the Staff's and the insufficient analyses of alteITintives listed here and in
consideration of "psycholoCical ctress." At pace 3-24. the Staff other ccu entaries, it is unreasonable to expect that a corplete
ctates that "The continuing tercion seers related to two issues and satisfactory FEIS could te issued by the berinning of the year.
future decentanination plans for T"I-2, and a distrust of those I.ikewise, it is impossible for the newly-formed T::I Advisary

~

responsible for those activities." It co7 etely ignores the stress Fanel to do its job by the Staff's January deadline. ';;e also1

created by the potential re tart of either reactor. The 3taff's
reconnend that the *:30 Commissioners enpovier and enable the T :I

ine lnation to put off any decision on the disposition of Unit "Vo Advisary Fanel by providinc funds for outside technical support
nult . plies the stress of the many rho stant T':I .out of their lives and advice of their choosinr, in addition to sufficient tine to
forever, and noot local poll; thovi that CMC,0 of the people in the addreas the issues set forth,and those omitted,in this Ormft TEI3.
area do not rent.even 7 :I-1 to ever to on line arain, but the
3taff refusen to acknowed.e that it is the TRC's allovrinc the
possit"lity of either reactor to restart that is the central cause Respectfully cubni,tted,

ofof streca in thic area, not just the clecn-up or the distrust. /dd '7 Y
lf of'the TRO and the licencee.

In the case of the :3-95 ventin:, the I:a:'s haste in allo, int t y l y dfor g n te
Representin; York.

venting inctead of a safer node of cletn-up served te increase strecc This Con-ent was prepared by
and frustration, and increcce distruct of the TEC by the reneral t e o

public, 'and yet on pace 3-11 it etates " The locr-tern nature of the and Call 2radford,
clean-up prorran presents the potential for chronic peycholo;ical
stress for come peoples consequently, conpleti r the clean-ur
expedicioucly ic decirable." Their conclucion ic tinply wront.

The Stnff even ;oes to far cs to claim (pare S-11) that strees
has been relievad, "now that the venting of the reactor building
has been conpleted in a controlled nanner." .lat poesible furtifi-

ctatenent?cation does the 3taff have fcr cuch a tald, arronecu:
The licensee has elected for financial reasons to clev the

clean-up activitiec to a crawl-- the enly najor decontanineticn
operation scheduled for 1931 in the operation of 303 - if that
is approved. :hich we go on record oppocinc for reasons better
covered by the 3urquehanna Valley alliance and other conrentators.
Under the circuratances, and the licenree's slow-down occured after
the issuance of the Oraft FII3 there ir no need to issue the Final
PEI3 that is g tre-sirr a need as to insure co*.pletenees and full
opportunity for public connent and for full, inferned rnd considered
directions fron the T::I Advisary Tenel. In fact, riven the rara
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C0mENTS OF THE S!ERRA CLUB RADI0 ACTIVE WASTE CAMPAIGN
Honmbu 24 H BO'

CRMT PROGRAMFATIC ENV NTAL IfiPACT STATEMENT
Dr. Eernard Snyder, Program Director RELATED TO DEC041AMINAT10N AND DISPOSAL
Three Mile Island Program Office - OF THREE MILE ISLAn0-2 WASTES
Office of Nuclear Reactor Regulation NUREG-0683

U.S. Nuclear Regulatory Comission
Washington, D.C. 20SSS - The Three Mile Island-Z situation, if not so desperate for citizens in

the vicinity of and downstream of the Tr11-2 reactor and for Met Ed and its rate-
payers,tould be comical. Reactors are built on an island, in a river - an ab.Dear Dr. Snyder:

- solutely unthinkable location for a pericanent radioactive waste recositoiy, yet
The Sierra Club Radioactive Waste Campaign wishes to submit the enclosed there is no acceptable location for the TMI-2 wastes. ho permanent waste rep.

comments on the draft PEIS for TMI-2 cleanup. These coments are submitted ository esists and space is severely limited in low level waste burial grounds.
four days late and we apologize for the delay. As a citizen group whose pri- ;;here will the radioactive rubbish be taken? The Harrisburg comunity under-
mary focus is not TMI but other nuclear waste matters, we have not been able standably wants each gram of radioactive contamination removed, yet no comun-
to put full-time effort into our review. We trust that these comments Can be ity wishes to accept the material and many do not even want this toxic material
factored into the final EIS without too much difficulty. to pass through its borders. Met Ed is busily in the process of decontamina-

ting the TMI-2 reactor, chat is, it is in the process of moving radioactive
.ie would appreciate it greatly if you could send us the final EIS on fnaterial from one place to another, attempting to collect and reconcentrate the

, radiation in one location. According to the PEIS, this decontamination to al-
4 TMI-2 cleanup.

,,ost' surgically clean" standards, is taking place in order to stabilize the
TMI-2 reactor. This decontamination is taking place at great cost to the oc-cc: B. Hess Sincerely yours*

. PIRC cupational personnel at TMI-2 and to the ratepayers of Met Ed who must bail '

NIRS out the utility and the banks for their, and not the ratepayers', ristake. It

Mg . is clear.to any disinterested observer that Met Ed is on the path to rebdiding. ,

and restarting TMI-2. There is no other reason for making TMI-2 * surgically
Mo'-director clean" ct this tire. The Harrisburg corrunity is opposed to the restart of.r. Marvin e>ni

either TM1 reactor, yet tt'e utility and the MC are intent on imposing their
decision on an unwilling populace, the absolute antithesis of democracy in action.
The TMI-J situation is replete with irresolvable contradictions.

The Sierra Club Radioactive 14ste Campaign, an educational and organiz-
ing effort by the Sierra Club on the issue of radioactive wastes, has examined
in detail the PEIS, NUREG-0683. Our viewpoint is that of an environmental org-
anization located outside the imediate Harrisburg area who is concerned about
the health and safety of Harrisburg area residents, occupational personnel, and
those residents living along transportation routes and near low level waste
durps, Because of our experience at the West Valley low level waste dump and at.

other radioactive waste sites, we have been able to compare the NRC claims on
decontamination factors for HEPA filters, submerged demineralizer systems, etc.
de do discuss these matters under Specific Conrents below. However, what is '

ieeded here is a discussion of overall policy and direction and not a fixation
on minutta or a debate on whether the PEIS is "off" by a factor of two on cesium
releases to the environment. . great weakness of the PEIS is that it is lost*

in detail and lacking in creativity. The major question must be addressed: how
is the cleanup to proceed and towards what end?

.
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PROPOSED NRC CIRECTION TOWARDS DECONTAMINATION
AND DISPOSAL OF TMI-2 WASTES WEST VALLEY !$ ,NflT AS A BURIAL SITE

In gross outilne, the ARC plan is to decontaminate all sections of the Because many persons. Including the NRC Staf f, are unfamiliar with the
iMI-2 reactor and concentrate, py realites and resins. all radioactive contamin- operattng history of the West Valley dump site. we want to briefly sketch the
ation, except tritium. After most of this work has taken piece, the reactor salient points. As will be clear. West Valley is not an option to be consider-
pressure vessel (RpV) will be opened and the uranium fuel will be removed. All ed for the TMI wastes. The poor operating history of the West Valley site is
All radioactive materials, in up to 1700 shipments, will be taken to en unknowr. primarily due to the poor location, but was compounded by the operator. Nuclear
waste dump 2330 miles away. Radioactive materials which have not been adsorbed Fuel Services,

by the ton exchange resins will probably be releas;. to the Susquehanna River.
We assume that an EIS will be produced to show that the harm is trivial compared The West Valley burial ground was opened for comercial radioactive
to background radiation. Then, after up to 12.000 person-rems of radiation dose wastes in 1965. -s an Agreement State. it was licensed by the State of New
have been absorbed by occupational personnel. a decision will be made ')y ;1et Ed York. Clearly inadequate studies were performed at that time. The burial
and the MC Staf f, with criteria presently unknown, whether to reconstruct the ground consists of long trenches 500' to 700*. dug 20 to 30 feet deep in pre.
reactor internals and restart TMI-2. That decision will be an economic one and dominantly clay soil. lhe area has a heavy rainfall and the soil is water-
have litsle to do with the public health and safety. The above approach by the saturated and relatively impermeable except for sand lenses within which water
NRC is based on years of past decontamination practice, and, from our perspect- moves more rapidly. One set of trenches the northera trenches, were filled
ive is intended to lead inexorably to the startup of TMI-2. We suggest instead by 1970; another set, the southern trenches, were filled between 1970 and 1975,
an alternative approach which will lead to lesser occupational exposures and when the burial ground was finally closed down. The trenches are covered with
lesser environmental releases, out will not lead to the startup of TMI-2. a clay cap -4' in the northern trenches and 8' in the newer southern trenches.

In 1975. radioactive water broke through the top clay covering of the trenches
SUGGESTED DIRECTION and began to enter the witerways. The reason for burial ground failure could

have been diagnosed by a third grader who has played at the beach. If one digs
The NRC plan should be directed instead towards the goal of zero release a hole in water-saturat' earth and fills it with floss (filters, resins. pap-

of radioactivity, and a minimization of nccupational exposures, consistent with ers and animal carcasses), the hole fills with water. This water entered the
the goal of stabilizing the reactor so that re-criticality cannct occur. We trenches through the clay top, but also through sand lenses. The capped r. orth-
suspect that this requires opening the RPV to remove the fuel which is now dis- ern trenches filled with water, broke through the cap and radioactive water be-
tributed within the RpV in an unknown array. though we are not convinced by tre (an to flow out, like water overflowing a bathtub. It was thought that the
NRC Staff arguments that this is necessary. Me think that the only decontamina- newer southern trenches, capped with 8' of clay and contouring to aid water
tion work that should take place should be directed towards this end. We differ run-off, vould not fill with water. The optimism concerning the southern tren.
With the $taf f that the containment building should be " surgically Clean" Jefore Ches was expressed by DLE.
the RPV is opened. Continual decontamination work and recontamination of pre- * mperience with the southern trenches indicated that it is possible.

viously cleaned areas will only lead to higher occupational exposures and is not to operate and maintain tha burial area so that there is no signific.
consistent with ALARA. Our recommendation is the following: a lead-lined con- ant release of radioactivity."
irol room inside the containment building, within which operators could manip- "...emperience with the southern trenches would indicats that filtra-
ulate remote equipment, should be designed and constructed. Such a shielded tion through the caps should now cease and erosion shoJ1d be prevented."
work room is required in any case to remove THI-2 reactor internals at a later (T10-28905-2. "'.estern New York Nuclear Service Center Study". November,
stage c.nd is needed for decorsnissioning reactors that operate 30 years without 1978, p.3-53. DOE)
accident. If it is necessary to remove the sump water, it should be placed in At the same time DOE was writing those sentences. Nuclear Fuel Services was
shielded tanks. Af ter securing the reactor. the U fuel could be placed in casks. pumping out the southern trenches to prevent a recurrence of the cap breakthrough
The end result would be a contaminated containment butiding, with all radioact- of the northern trenches. i.e.. DOE was telling a direct lie. This radioactive
ive liquids remaining on-site. This situation would remain so until a pemanent trench water was pumped to a water treatment plant, similar in some respects to
waste repository is available to accept the contaminated materials. At that EPICOR-!!. Cesium and strontium were removed and placed back in the burial
later time, the radioactive cesium and strontium could be separated from the ground; tritium was released quantitatively to the Cattaraugus Creek watershed,
tritium, which would have decayed to low levels compared tn the Cs and $r. or Between the years 1975-1977, two million gallons of radioactive water were re-
the entire quantity could possibly be shipped as a liquid and be made into a leased to the environment. including 6.700 C1 of tritium. The figures are not
cenent at the Federal waste repository. It makes no sense to us to make the yet available for the period 1978-1980 though we do know that 700.000 to 900.000
containment building " surgically clean" and to prepare the radioactive materials gallons of radioactive trench water were pumped from the southern trenches in
for transport at this time when there is no burial location that would accept 1980. Lnless the radioactive material in the burial ground at West Valley is
the radioactive garbage, exhumed and placed in above ground bunkers. a position the Sierra Club Radio-

sctive Waste Campaign advocates, this problem. leading to the continual radio-
It is absolutely necessary that the company be forced to set aside a uctive release of radioactive materials, will recur for hundreds of years.

liquid decommissioning fund for the later decontaminattoa. transportation and
final disposal costs. These liquid funds must be an independent public agency. The problem of the West Valley burial ground is of concern to a large
This proposed direction, oiscussed under Specific Comments M) below, would population since Cattaraugus Creek ecters Lake Erie near the water intake for
lead, we believe to almost zero environmental releases, lesser occupational southern Erie County towns. Further down Lake Erie this radioactivity enters
doses, and be less expensive in present day dollars. We therefore propose that the Buffalo water intakes. These water intakes service l\ million people. Be-
the hRC give it serious consideration. Lause of the annual rainfall and inadequate geology of the W?st Valley site.

it is a poor location for a low level waste burial ground. Further the con-
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sciousness of persons in Western hew York concerning toalc and radioactive wastes B. The total radioactivity released from the U fuel to the sum =ater and
is very high. It would be an understatement to say that additional radioactive other locations within the TM! facility seems rather high, higher than we had
materials would not be acceptable. previously thourt. Over 50% cf the Cs-137 produced in the fission process

is nov dispersed within TMI-2. The nuclear industry and the MC Staf f have
ARE THERE OTHER LOW LEVEL BURIAL $!TE57 of ten stated that no more than it of the Cs contained in spent fuel assemblies

could be released in a spent fuel transportation accident. For high b rnup.
To recount the low level waste situatien in the United States, the low short-cooled fuel assembites, in an a7ctoEt involving a loss of coolant it

level waste d.rp at Marey Flats. kentucky has had similar waste migration prob. appears to vs. based on the TM! expe-lence, that much more than 11 could be
lems. The dump at Sheffield. Illinois, is filled and the State of Illinois has released.
opposed its espansion. Of the three remaining sites. Carnwell. SC. is still
accepting radioactive wastes, out is reducing acceptance to of previous lev. To document this assertion. we have the following amounts of Cs lU
els. Le ause of a recent referendum, the Hanford . Washington site will be in various sections of the TM! facility:

TUm(CijCs-137off-limits to all but medical wastes af ter July,1981. The remaining site at
Beatty. Nevada is open, but the Governor of the state is attempting to close Luniliary Building tanks (Table 5.21) 10

f t af ter operating irregularities, and waste transportation mishaps. Pu-con. Auxiliary Butiding Sumps (Table 5.3-2) 9.000
taminated wastes are barred at all, but the Hanford site, and that will be cff- Containment Bldg. Sump Water (p.b-13) 4.32 x 105

4
limits after July, 1981. While it is generally recognized that TM1, in the Primary Coolant System (Table 7.2-2) 1. 39 x 10
middle of a river, is not the proper place to dispose of radioactive materials. 5there is not a safe or publicly acceptable site to take this radioactive gar- 4.84 m 10
aage. Asstrting a burnup of 3165 Nd/P'T. 90 "

ORIGEN a total production of 9.06 x 10{ of U fuel, and using the computer codeC1 of Cs-13715 espected. Thus. 53t$1nce the Federal government cannot resolve this issue, it has asked the
states to do so. Federal legislation is being readied to allow states to enter of the produced Cs-137 has been released to various sections of the TMI-2 faci-
into compacts. Cne state may have a facility for tonic chemical dispcsal and 11ty. This may indicate that more than 50% of the U fuel was exposed to air
anotner state may have an ideal location for radioactive waste disposal (we for extended periods of time.
doubt it). A swapping of poisons would occur. It is our intuition that state
governors will have less success locating a low level waste dump than the Federal There also seems to be an anomaly in the data in the PE!5 in the ratios
government. It is not a function of the level of government but the technical of Sr-JO to Cs-137 The ratio Sr-90/Cs-137 is 0.68 and 0.016 in the primary
fact that there is no secure radioactive waste burial ground in areas of high coolant syste'n and sump water, respectively. One would e.pect this ratio to
rainfall. and there is a continuous infinite stream of radioactive materials be the same in both systems. The MC Staff should explain the reascn for the

difference.to be disposed of.

Since there is no acceptable location for Pu-contaminated radioactive C. The population and occupational radiation exposures in the PEIS due to
materials. It is our position that TM! should tie secured so that no of f-site the transportation of radioactive materials appear low. Our estimate, using
releases occur. And re-criticality is not a possibility. This should occur WASH-e238. is 435 person-rems. The NRC estimates 26 to 66 person-rems (p.5-10).
with minimal occupational exposures. We disagree with the NRC head-in-the-sand. Assuging a dose of 10 mrem /h at 6 feet, a population density of 130 people per
business-as-usual approach of securing Cs-Sr for low level waste disposal, re- (km) (which is representative cf populated areas), with no person closer than
leasing tritium, and scrubbing the reactor till it is " surgically clean". The 30 meters, e travel distance of 320 km per day and 1700 shiprents of 2300 miles,
hRC plan is a thinly disguised attempt to start up TN!-2 again. Ue find a radiation emposure to the population and occupational personnel of

155 and 280 person-rems, respectively, or a total of 435 person-rems.
SPECIFIC C0ofiENTS Re differ with the MC as to the significance of these radiation espo-
A. The PE!$ is not complete because no economic costs have been included, sures and others within the PE!S. The data from Hanford workers, as re-analyzed
According to the agreement between the City of Lancaster, the utilities and by Gcfran (Health Rysics 37, p.617 (1979)) suggests 3.774 additional cancers
the NRC (p.1-23), ao discharges can take place until the PE!S is complete. Ap- per million perso:.-rems. {Dther analyses which the NRC employs suggest many
parently, these economic costs will be put in the final Els (p.1-1). If this less cancers.) Thus, the Hanford data indicates 1.6 additional cancers from
is so the public must still be given an opportunity to corr.ent upon this sect. the transportation of TN! radioactive materials. Genetic effects eay be three
ton before the El$ can be considered " final" The economic costs must include times this number.
costs of transportation and disposal. There is a real possibility that Met Ed

D. The major number of additional cancers and health effects will arisemay go bankrupt befcre cleanup is complete. the remaining assets (less TMI-l
and -2)being purchased by another utility. The EIS must address this possi- from occupational exposures and these will tie greatly increaud with early de-
bility and the consequences. Citizens in public hearings have asked the NRC contamination. The NRC estimates a range between 2.700 and 12.000 person-rems,
to address this point concerning Met Ed bankruptcy and the hRC has stated that If the occupational exposures reach 12.000, the number of additional cancers
this corrent has "been considered in planning this statement where appropriate among workers may reach 45 (with genetic effects three times as much). Assum-
to its scope". However, questions of Met Ed insolvency have. in fact, not yet ing 200 workers (an arbitrary number) involved in radiation work at TMI. one
been considered.
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would espect 50 cancers since the cancer rate is 20% of deaths. Thus, occu- active liquids could be reduced by evaporation'later, and the evaporator bot-
pational personnel eay have a doubling of the cancer rate due to cleanup opera- toms could then be solidified. If it is desired, the tritium, contained in

. tions. This occupation is, by far, the most hazardous industrial adventure in the evaporate, could be solidified. The NRC $taff objection to the evaporat-
the t'ntted States. These exposures could be greatly reduced if the goals cf ion process, that todine would also be vaputzed with the water, is correct.
the cicanup operation were changed and the methods were improved. However, the teolltes and resins are also not effective in trapping iodine

either. The evaporation method hieves decontamination factors for non-vol.
E. We are in agreement with the NRC Staff that the * paramount objective . atiles, on the order of 105 to 1 .
of the cleanup of THI-2" should be the ' timely removal of damaged fuel to safe .

' storage". in order to prevent criticality. ' Eowever, we believe the scope of ' G. The planning schedule and methods for removal of the fuel and lower reac-
the actual effort indicates that Met Ed desires to restart TNI-2. It is not tor internals is not sufficiently detailed in the PE!S. The NRC Staff refers
required to make TM1-2 " surgically clean * in order to secure the damaged U fuel. to fuel removal by "special equipment". What does this mean? The Staff must
If restart were not the * paramount objective", the containment building could specify what it is referring to. If the equipment is not available, the Staff

. rem 3Tn in its present contaminated vtate, except for the possible securing of must specify the R & D rcquirements and the probability of success. To cut
the sump water. Cleaning the TMI-2 facility to " surgically clean" standards - up reactor internals, a plasma arc has been used to cut through 1% inches of
will only increase the occupational exposures and environmental releases as- stainless steel underwater at the Elk River Reactor, but it will probably be
compared to other options which could be employed. necessary to cut through 2 3/4 inches of stainless steel at TMI-2. rore if

' the metal has agglomerated. The carbon steel pressure vessel at the Elk River
de suggest'instead a shielded control room, designed to be quickly Reactor was 35 inches thick; a large power reactor would have a pressure ves-'

assembled within the containment building,be set up above tie RPV. All oper- sel 9 inches thick.
.tions, such as removal of the RPV head, used fuel and other operaticas. should
be accomplished remotely by manipulators from this inner control room. Such a H. The postulated accidents considered in the Pfl$ inexplicably do not
shielded room, albeit less substantial than the one proposed here, would have include the possibility of reactor startup. Since the purpose of all the de-
to be constructed in any case under the NRC plan to remove the U fuel pellets contamination and disposal is to avoid re-criticality , we regard this as a.

and reactor internak (we do not propose removing the reactor internals, if fatal flaw in the PEIS. The Staff does ncte, on p.5-3. that it is possible
'this can be avoided; - Further, such a shielded room could also be used at for re-criticality to occur. "even though improbable". Yet the Staff does not
numerous reactor decommissionings or accident situations. From the contain- address the possibility of this occurring during cleanup operations at TM!-2

- ment control room, the U fuel pellets could be prepared for removal by the especially the possibility of this occurring while the RPV is opened. It seers
- overhead crane through the fuel channel and loaded into casks. If the teactor to us that this is the worst credible accident and therefore it must be add.
internals need to be removed in order to remove the remaining fuel pellets (if ressed under CEQ guidelines. The Staff argues both wan on this point. On
there is sufficient remaining to cause criticality), they could be dissected the one hand it states that neutron absorbing material . specially boron in
and placed in shielded containers, assuming cutting torches are developed to the coolant, has been effective in preventing critica...y. On the other hand,
cut through the thickness of corrercial reactor steel. It states (p.2-7) that neutron-absorDing material may not reach all parts of

the fuel because of blockage within the reactor. This argument is advanced
' We see no point in separating Cs. $r and other radionuclides f rom tritium by the Staff in opposing a suggestion to fix the reactor with neutron absorb.

ing material that dries to a solid. It seems to us that if boronated water
tadioactivity. cn the order of 10g material cannot be moved anywhere at present.at this time since the radioactiv

Ci of Cs-137 must be buried in a permanent can reach the fuel, so can other liquid neutron absorbing material. If no'

waste repository and none will be located until the year 2.000 at the earliest, liquid reaches the fuel, no criticality can occur in any case. The sections
On the other hand. TMI4 should not be considered anything more than a near on recriticality and the probable success of different types of neutron absorb-
term holding tank for this radioactive contanination. ing materie' have not been done carefully and should be considered in greater

'

We believe that the ?4RC should examine the option of a 60 year holding
period in much greater detail. ?.fter a long waiting period, the radioactivity I. From our experience with nuclear companies who disappear when the clean
would decay to less than a fif th of present levels (assuming 60 years) and the up bill must be paid, te believe that the Staff must, with each option consid-
resultant occupational exposures would be a fraction of the preferred option. ered in t*.e PEIS. indicate how that option will be financed. The option prop-

osed here, removal of damaged fuel, minimal decontamination and holding tanks
F. Even if the NRC decides to make' the containment building " surgically for radioactive liquid materials. is the least expensive option. in present
clean" and to remove U fuel and damaged components of the reactor at this time, day dollars. "ost deferred action options are less expensive in present day
the liquid radioactive contamination could still be held in specially designed dollars. However, we only support this option if a decorsnissioning fund is
tanks within the containment building. There does not appear to be a need to set aside by Met Ed and the liquid funds are administered by the MC or the
immediately remove the liquid contamination from tanks within the containment 5 tate of PennsyTvania. IFthis is not done. "et Ed will likely disspear when
building and to separate Cs and Sr from other radionuclides at this time, un- the bill must be paid. The NRC Staff will probably argue that the hRC only

eless the ARC and tiet Ed wish to restart the TMI-2 reactor. In a 30 to 40 year regulates the public health and safety aspects of nuclear power and the State
cericd of tive tritium levels will be rtduced to less than 10 C1 w*ile Cs Public Utility Cornission sets the rates. We regard the two as inextricably

"
leeels wcAc still be on tne orcer of ITA C1. It a;; ears to Ls t*at D e rat s- linked in this cate.
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Dr. Be rnard J. Snyder
Program Director L,v v
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The Programmatic Environmental Impact Statement presents comprehensive
choices of cleanop for Unit 2. We of Friends & Family of TMI would like to
address one of the activities of cleanup (the treatment of radioactive liquids), C- h *CE' D AML 4 dc 3e e
recognising that this is the essential first step in the entite cleanup process. k z

- 4 -- - ( -- - -

We are confident that efficient technology exists to decontaminate the radioactive
j 1 g hg Y (A [ w C IR y C (R d cLA1J _M]'"INIwater, and we urge that this be approved and implemented as soon as possible.

s

Specifically, we feel the Submerged Demineralizer Systen now under g (( g m., [ g y Is C A lo d GY'Of a
f

construction by Met ropolitan FJison Company is a safe, ef ficient means of
f ( k

processing contaminated water. Friends & Family believes this av"em is

% eq{p( hdc i Vf$ "k i C. I H *1 D C % Y'crucial to the cleanup process, and we urge the NRC to approve its use.

Processed water should be either returned to the Susquehanna River or ya, c p 3 p)qq gg ,q 'gg,j Ii

used f or f urther decontamination ef fort s. Of the alternat ives f or disposition 7 I
of the processed water these seem to be best. Solidifying the water or b hevaporating it seem to serve no one's best interest. 3. $ c a& S4 arc, ok t: n 61 e fe a i iV e- b4Y

The large amount of contaminated water generated by the accident in

niub+ 'v: C 048 d I W O Lk- CC M Si f II A d i D0ICt' nit 2 can be ef ficiently and safely handled by the avstems Met ropolitan Fdison 4( N .#Company now has, testead of searching for other ways to get the job done, and
thus prolonging the riske and stress. Friends & Family support s the methods

h h t| FW '= k iN O %+ 8 i voi d R istated above as described in the Prograrnatic Fnvironmental Impact Statement, c

$1ncerely, (g h eq c ag f(, g{3 g, ( 4 y , ,,

y
r 4'- m -3- n ece sso rs decisi% ( macle%,,otr m,Lort Dubiel rg /{President

hw b t s, C O LLh1 J f M m i% (g & Y b g f--

ew m_m , n1 ;
s
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4 > </ ENVIRONMENTAL IMPACT STATEMtNT BY NRC
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.

" ' ' ' ' George K. Tokuhata. Dr.P.H. , Ph.D.*
Directo*, Division of Epidemiological Research

D E PAR T M E N T O F H E ALT H Pennsylvania Department of Health
*Also, Professor of Epidemiology (Adjunct). University of Pittsburgh Graduateu ,,,,,q,,
School of Public Health; Associate Professor of Cocriunity and Family Medicine. . . . . . . . . . . .

""' ' " ' # '9' "'''Noventer 20, 1980

Commerits made un the draft Environmental Impact Statement prepared by

the U. S. fluclear Regulatory Comission, dated July 1980 are primarily con-
Mr. Nrnard J. Snyder, Prtyyram Director
%ree Mile Islanrt Prnytam Office fined to those areas related to offsite radiation doses and health effects.
Office of Nxlear bactor IWulation
Nuclear legulatory Cornmissim including psychological stress and behavior in the local population.
Washingtm, Ir 20555

The NRC staff's conclusions regarding potential health effects are based
Ibar Mr. Snyder: on the existing literature on the biological (health) effects of radiation and

You have ruluosted a review and cxtrEI.t regarding the Nuclear
Ibgulatory Orinissicn's Dnrironmental Irpact statgrnent. some of the studies conducted since the TMI accident. particularly those re-

Attached are the cxrstnts of Gorge Muhata, Dr.P.H., Ih.D., lated to the psycho-t>ehavior of local residents,
director of the Pennsylvania Health ILpartment's Division of Epidtsnio- Our con ants are divided into two major components: Somatic effects and
logical keeart:h.

psychological effects. These comments are made under three premises: First,I trust Dr. huhata's cxmmts will be of asshe to you
and your staff in your important disemsions. it.is difficuit to scparate the effects of the TMI accident itself from those of

' the residual cleanup activities; this is particularly true in terms of the psycho.

h>,>C)e d & & logical effects. Second. We consider radiation doses comnuted and cited in the
H. Arnold tillier, M.D. g g,, .

Attachrent professional expertise. Third, only human exposure is considered.

A. Sonatic Effects:

The NRC standard indicates that the cumulative whole body dose to any

individual offsite exposed to gaseous and liquid release from the cleanup opera.

tions should not exceed 1.2 reem. The probability that this dose would cause a

.c s, o r ,,c c i.o. o -.. ..v o. mio >+ , e > m e
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cancer death over the life' time of the individaal who received the dose is about
to the biological (b-alth) effects of low level ionizing radiation. The most

1.7 in 10 million. This potential excess cancer death is too small for the
.recent report BEIR !!! from'the National Academy of Science clearly reflects

available epidemiologic method to detect with any certainty.- The probability -
tM s . reality. Although the maximum estimated total body radiation offsite

,

'of genetic effects from that dose to offspring of the exposed individual is
. during the 10-day period of the TM! accident is said to be no more than 100'erem

about 3.1 in 10 million. These rlsks are extremely small compared to the normal
per person, combination of this dose with already existing (accumulated) radia.

Incidence of hereditary disease in offspring in the U.S. at the rate of one in
tion in certain individuals from various other sources (e.g. medical, occupa-

I*
tional, and industrial) could possibly subject these individus1s to a differ-

The maximum total body dose that is estimated to occur to an individual
ent risk category.

offsite 'during the cleanup operation is about I mrem. and the probability that
.

- .
.

i

this dose causes a cancer death over the lifetime of the individual receiving ' 8. Psychological Effects:

..the dose is about one in 10 million. The 50-mile cumulative population The NRC staff's conclusions regarding psychological effects are based
(approximately 2 million people) dose that could be expected would be about on several studies of human behavior and psychological stress attributed to the

6 person'-rem (6.000 person-mrem), and the average dne received by an indivi. accident at TMI-2 and on the general literature concerned with response to
dual in this population would be 2.7 x 10'3 mrem. The backgroun'd radiation in various disasters.

. this area is reported (by .NRC) to be about 116 mrem per year (including 36% Undoubtedly, anxiety was high among some menters of the local population

cosmic radiation, 391 terrestrial radiation; and 24% internal radiation-mostly at the prospect of any emissions from the plant. especially of krypton gas
K-40 deposited in the body). . Comparison of this extremely small offsite doses released to the atmosphere from the reactor building. The NRC staf f considers

calculated here to those of natural background radiation suggests that the that the stress on persons who feared accidental releases of the gas should be

somatic health effects are essentially non-existent. This we agree without relieved considerably after the purging has been essentially concluded. We

reservation. agree with this view.

Although we.do not anticipate any significant somatic effects of low On the other hand. disposal of " accident water." even though it would

level radiation within the TMI population, we w continue epidemiological sur. be essentially decontaminated of all radionuclides except tritium, remains a

veillance as a matter of routine practice of the State Health Department. Such concern of downstream comunities who oppose its release to the Susquehanna River.

surveillance program includes cancer and congenital anomalies, as well as other We agree that this concern could result in stress for some individuals

radiation related conditions. because of their perception that drinking the water would be harmful. Needless

One important conrient that deserves mention here is that there is still to say, the " accident water" will continue to be a source of aNiety until its

disagreement among certain radiation biologists and epidemiologists with regard proper disposal is accomplished.

<
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importance. Possible increase in the incidence of certain selected

The presence of damaged nuclear fuel on site will probably prolong the diseases or conditions in the affected local population should be evaluated

anxieties of some individuals in the local population. Also, transport of in such context.

radioat.tive waster, as it occurs, will probably result in anxiety for a small
2. In the absence of documented comparable experience prior to the TMI

s. umber of people along the route,
accident it is important that proper documentation of the impact, posi-

The NRC staff's analyses of plaasible accidents associated with the decon-
tive or negative of the psychological stress is indicated, probably

tamination activities indicate that the offsite doses for most of them would be
the most important area of epidemiological investigation is that of

small and would have negligible health effects. However. it is understandable
regnancy outcome (immediate impact) and child growth and development

that any accident that occurs, however small, probably will increase anxiety and
(long-term impact). A special Study of Pregnancy Outcome (prematurity,

stress, as well as amplify public distrust of those who are responsible for the
imaturity, congenital anomalies, fetal and neonatal death, etc.)

c anup.
within the 10-mile radius is currently underway and another special

The NRC staff concludes that ' low levels of stress will continue during
study of Child Crowth and Developent (physical growth such as height,

the cleanup process and that releases to the environment, planned or unplanned.
_

trill be perceived by some people as a threat, which will thereby increase stress.

fir the great majority of people in the TMI comunity and downstream, no long-

t:m psychological effects are anticipated. Nevertheless, the long-term nature

af the cleanup process does present the potential for chronic psychological 3. Two recent studies of psycho-behavioral impacts in the local population

stress for some of the population. suggest that (a) the psychological effects are much longer than pre-

We are generally in agreement with this view. However. Some additional viously assumed. (b) the extent of stress and its manifest behavior

coments are in order in this respect. is a function of the distance from the damaged nuclear plant (beyond

15 miles the level of stress significantly decreases), and (c) women
1. In considering possible health effects of decontamination and cleanup

with small children are most vulrerable in tems of anxiety and stress
activities of the TMI plant, such effects cannot, in reality, be

caused by the nuc ear accident.

separated from those of the initial unit 2 accident where releases of

larger radiation doses and greater psychological stress were monitored. 4. Two new studies are also scheduled to commence shortly within the

Furthermore, from an epidemiological standpoint, the combined or State Health Department; (a) psychological stress due to TM1 accident

cumulative effects of these two phases over time would be of greater and its potential impact on cardiac mortality; and (b) psychosocial

A-33



_
_
_

_
.

.

_

_
_

_

f d
o - e e

r - h t

e s o l t c o
h a. t t a e e s
t t c i t h t f l

a e n r t a f a
t d f o o h a
a f m m n t m

e e i n s

e in
y t d e ia

h l n m n e d
r l t s a s u b i

o oa e l u f id f s rs a o n
e a e u i a y
h b h n io n h h n,

f r e t ot
it o y e I o

it
t l

n n a n h b M p
a i o s t T y ai

t t c e o s h t
s r n s p a f c
e o e e u y h o l

ms p t r a h a
a m J a c e s t

is e ic a n iu ie i p l c
n

d d o f it
e d e fa f W
d a g o

d v s . ic e i r n- i n
v o e

o r y e g e e c g7 io r o t p n l n
- r p t i s o g i f a

y a l C n m o r
c a d -h l

id r a o n 1 c
t l t n f ic 0 e

M
i

d w
i m l e iv e e
n o n

n
a s e c n h d o

i d t v n o t i n
) h e n e e c c
s T s a l ic n i ni

n e
r u f o i
r n e c n
o . n i h n e e
f t e t i , t h n

i
id o

is e a Tn t

o t i t d y . Ws e f g e t r
u n h a

c t n t t t w
r c s e a h o i n

Wa a o id l i a d
u t T l e

v m
h e c v .

t ic a w( e
r c o

r t h a e g a o c t
e t n e m a

a o T a
lo rc f I d nn o f M n a t e
a n h a

c e e a t

mr e e 2 y r f
f i n h n t a n y
o t O t i i s i b a

.

9

0.
|

. - -s y r e
iu d - e h s o

- u l d t - s - t r
d m t s n d i l a n p

- a o s a ib u e f t a r l d a e
l s ce a r c h o r o s i o u e lp l u nc l o m y e e r f p t

o p l
n t s l t e e o a r i o er u e

s m e t d p m r o w e l

i P
i o u n t

ig it o m s d t w y a vv o s s o n s a e o e f n a
m w r n e

d - o a e it r e d u e u o a a t e
I 5 n e c a r r e e t a p t w n r

y M y l u h d c e c a r o p
l T e . e u c e t e r b e n r d e p

a a t r o a o y o t iz u f a a d s er h t f m p s
o l f e c n h

u f t
l o s p d h a l s l a g l ig o
c e in h d u t ( a i n cu d

o u o w s
i h h c io e f t u d w e i n l o e ah o s r n d e h n
t s t r T o e i t d t n io n c
r i i s e y r f m v n n a l n l

l m a e la l w i p d e o i e a f lp a e t d eh . u h t w d m op b
d a i w( a s t e t t t n n u ,

d ct i c e s o d ip n se s s n i n s ot u t
e n o t e s ne n

t s c d f
id l a s a e d a i l u e s i a

u e inr e n i
a s n s t t a o u

c s e g e l S i r e s e ,

c a e e c ic i s e h l v s a i e t nn n h t

u h l d d a e s r T e d i i

- r a u n p y A p w n t m l c e
t h i l i r s r a c h e e o d

6 s t c c a , t e l . l a t t s 1 t ic
- y a p in n e a s s s l s a l l s a Ml e

a l u i o a u r a e a y b T e c
g O e r c e s v a

l e s c r
td e r id v e n H e 9 i

i H s r u o d 7 t rm 9 l o n f a R n o a e d a g i
1 l e

f n 9 a aa f 7 a f r o f r s e l

s n F l o i vf o 9 u e
is

i

i

ti
o n e

id d h e o it d e m ie t o r e r c1 r o e l

l o ,n t e t l a n
im f e r e t n n

u m t d l o - l a s - i u m
it

p h uv w a t a r s v n
p e h i o f b m a n o o

t n u 0 d c s t o t f
it h

e
t r n i

l y 5 u R

ido t r p 1 e n r m o

d e d 0 e p s t u r h
iv e ic a r a tn a o f c a e o l

e p 0 a s h P a a e g p l e s m
r a g e a d i r g

0 b m e I d t e o D t r s o n
i D e

i c f M i e d r l n o y f

c . ia a 6 l e o T

id
i

ih n t
io ia e l n ic s

v l n e w
g h m n . a i oa ) b 3 l h n s n ln n i t t e m m n n i

e a e ln - o e a oI o a y y w l d u h
I 5 it ie l oM v r l a e o t d v r e id h b f

T it l t e , e d w b y ip y iv a u t a
l t

f - s is t e h i d o
. h ) e e s n t t p u sa y , e b

a p v n t
t t r d n e S s e l no a n g m a e o a e. n a e s n - d a op n e i t l r d

b p n e i n e l u e h e e - vt e e R x
s i i t i i e ip A.

P t h r n itc s P o d s o
a n r e s o a , h l t u i e r

1 a T t A p p a i R w
it

c t m ir o e a t d op d e o p t s s y l y
s n h i p u o l t e a c a o a i h e n u n i b

w a m c v t T h i f A v a

. . .

5 6 7. 8



__

BILL GoooWNG sm- seis
s

m== s==== meterm o eve.cv Ps.nem.ana ' ~ " ~ Commsents Eeceived at November 17, 1980, Meeting with Maryland Ctttaena
__ _ Baltimore, Marylandme .m.
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:::::1_ - Congteggof tijtUnitebStates J=ma:::,e

house of Representatibes ''O.~. BRUCE GILMORE (Tr 37): I as a Special Assistant to Senator $artnes. The~

senator had a previous engagement in Southern Maryland tonight and he asked" ""'- 3*." 3.*" ElasUnston.T C. 20515
_

w[*''""'*""",,,, me to read this statement which he also requests be sutaltted as part of
the record. I appreciate the opportunity to sutalt this statement at this*'""* October 3* 1980 ==*==*m.e public meeting on the draft enviromental impact statement concerning the

a*=*
*****

post-incident clean-up of the Three Mile Island nuclear reactor. Eari ter" "a* " *"***
this fall I wrote to the Chairman of the Nuclear Regulatory Commission
underscoring the importance of public cornent on this issue and urging that

tinited States this public meeting be held. It is important that this meeting provide
Nuclear negulatory Commission Maryland citizens with a further opportunity for a public hearing of the

Washington, D. C. 20555 critical issues raised by the TMI clean-up. This hearing is, of course,
part of the public connent process associated with the draft EIS, a public

Attnt' Director, TMI Program Office comment period which was entended to November 20th.1980. It is my under-
standing that the NRC plans to complete the final EIS by early 1981. While

I would like to take this opportunity to give my the public consent period on the draft EIS will end shortly, it is myposition on the Draf t Programmatic Environmental Impact strong view that the NRC should actively Continue to seek public participe.
Statement. tion in the clean-up decision-making process. The serious nature of the

TMI accident and of the consequences of any clean-up activity will require
I think'it is of the utmost importance to hold public the opportunity fo~ further public coppent before a final decision is made

- hearings which should be very well publicized in the Three n a ny f the wartaus proposed clean-up options. Maryland citizens. given
Mile Island area on the environmental impact. There has their proximity to TM! and the possible consequences for our environment.
been a growing distrust of public servants as well as of are entitled to no less. Turning to the draft EIS itself. I remain con-
the operators of the nuclear power plant, mainly because of cerned about the adequacy of the enviromental assessmesit of the various
poor and inadequate channels of comnonication. In order to disposal options for the contaminated M ter now being held at TMI. Release
restore confidence in the people, it is in: perative to have of this water into the Susquehanna River and thus into the Chesapea6e
their input on any decisions which may be made in regard to Bay is clearly an alternative fraught with serious negative enviroreental
their health and safety. consequences. Chesapeake Bay is one of our nation's preeminent estuaries

upon which Marylanders depend in a number of important ways. The Susqueha-.na
1 appreciate your consideration of my comments. River provides the greatest amount of fresh water for this huge estuary sys-

tems as well as drinking water for a substanttal number of Marylanders.
Sincerely, Under no circisastances can the integrity of the river as a source of drink-

ing water or the bay and its seafood products be compromised. Consequently.. +
I take strong issue with the draft EIS statement at pages 10-23 downplaying

* the effect of the release of the processed water on the bay. Ongoing
BILL GOODLING research on the Chesapeake Bay's ecosystem has revealed that both fin fish
Mertber of Congress and shell fish and even aquatic grasses are under a great deal of stress.

Populations of riany species have decreased and evidence is accumulating
BGtre/rp. that adverse changes in water quality may be responsible. Under these

circumstances increased levels of radiation. even small. may have a severe
impact. Furthermore. I believe the views set out in the impact statement
that the marketability of the fisheries products will not be adversely af-
fected if, and I underscore if, the effects are properly understood by
consumers amounts to a tacit admission that such adverse effects will in
f act occur. The NRC must undertake a more complete analysis of the other
options for dealing with the contaminated water. including more detailed
information on each option and the full cost thereof. The purpose of the
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KAREN GusTI4 (Tr 63): We have a few friends here that would like to
'

' [fw15 F0$ Tit (Tr 54); For five years up until 'satt November I terked as ay sm g to pu kan the Won of hed Usbs. Ny ddIW
* #*" ' "b ''*I*e nuclear enviromental research technician for a nuclear enviromental * * ' " * "**

Contractor. In April 1979 I was transferred to the Three Mlle Island plant '#'N'a'nt raWactM waW Wd in our W. W DNpHb Bay." " '" * * " * "' "" * "" "'
atw Wto work on a unit team doing studies on the enviromental air and water

quality. We were defng monttoring. In my previous statement at the Harve *#" " * "I '"#
en we pe fu a long utu n .' '

'

*

M is an 5 nws ty toDe Grace meeting on Octsber 29th I mentioned the tendency of the nutteer
industr to emphasize data which fits the needs of the industry and to over- protect the planet and the creatures dependent upon it who have no voice
look refevant information which is less than desirable to the industry. '"#"""**"#'""''*"'#" "*** '' " * ""We " *belfove that several aspects of the blological and psychological fapact of "5 # # '"

to y ur Inders in s a, Don t M W W .the TMI situation have been overlooked in the present Pit $ draft. The
current position of the industry and the NRC is based on conclusions arrived .

,

'

at af ter considering what they believe to be meaningful and accuratn data. Tng mMThTec(Tr 64);
TARYA Palp!TV I have a rather simple question. I was just wonder.,

!tivity was in the low-level tanksiAll too of ten it was my espertence that slutter conclusions are based on
data that is frequently in a scientiffc sense erroneous and irrelevant as

BONN![ F# AMEN (Tr 66): I work with the Coeuvunist Workers Party. I am notfar as the human and biological aspects are concerned. One such situation*

; was the improper use of air monitoring equipment in auntilary butiding an empert, but I know when the ecol is being pulled over my eyes. I am I

of the damaged reector at Three Mile Island. Radioactive todtae oms the getting really tired of hearing about how the NRC is really concerned
most prevalent contaminant in the air of the auntif ary butiding after the about the publ*t health and well-being. am! I think a lot of people in heee have
accident. The company that I work for designed and marketed the charcoal been thinking this, and I am going to say it. Cleanim2 up the Three M11e

Island Nuclear plant doesn't mean they are cleaning f t up for the interestcartrfd es used to determine the fodine levels at Three Mlle Island. I
of us. It means cle.ntng it up to start it up. That is what it is all ;persona ly did the qua:11ty analysis testing in the lab myself almost a year'

before the accident occurred. Known quantitles of air would be pumped about and I think a lot of people here know that. Also, the hec isn't a '

through the charcoal cartridge at a constant flow rate. The cartridge- neutral body concerned about the interests of the American people. I am
would then be measured by equipuutnt sensitive to radfotodine and to determine just saytag that I as tired of having this run down on me every time you

speak. I think all of us know that three Mlle Island showed where you stand.the amount and particular type of the isotopes. Samples were taken from ffve
different installations by health phystes personnel on a daily basis from early The NRC 15 just covering for the fact, you know, that the monopoly corpora-
April untti June 22nd and every three days thereafter. Thra samples were tions that are prof f ting from the nuclear industry are going to be allowed to
analyzed in my lab as well as by the NRC and were used to ds . ermine the continue to prof f t. The questfont that people have asked haven't been an- '

levels of air-borne radfotodtne in the (Jnit 2 eunfilary and fuel, handitng swered sufficiently because you don't intend to answer those ouestions. Not i

"

buildings. The results were subsequently posted at the health pnysics only do the monopoly corporations want the profit, but the gnvernment is
control point and were used to deterstne the necessity of breathing apparatus preparing for World War III. For World War III you need a large nuclear

s toc k p tle. The Consnuntst Workers Party under the leadershfp of Jerry Towjueby the Three Mile Island personnel. My research program necessitate ( fre* says that in the 1980's we can be certain of two things. There are going toquent entry into the restricted areas of tJntt 2. During my actfvities in
the aust11ery butiding and the fuel handling butiding I would frequently find be two things that could happen. One is world war, and that means World War r

Ill, or the other solution is socialist revolution, I believe that thecigarette buts that hade t been there on the previous visit. Presuma bly
the workers involved in the clean-up would assune that the levels of todine American people are not going to prof tt by world war any more than they are '

'
were safe and would remove their respirators to have a smoke. Also, when the going to profit by the nuclear industry and the syste that backs it up to
levels of todine were low enough workers would be issued respirators which the Mit. When workers control this country they are going to be puttf ag an I

.

would not filter fodine but only particulate materf al. I am Staply saying end to this nuclear nightmare. That is what we are fighting for and that
that my request to the NRC f t that they seriously consider the possibility ts why 1 am taking a stand against be nuclear disasters that are being j

forced down our backs. All of these nuclear accidents. the burdens are Iof another draf t statement. I think it is very important that we look into
these matters. Some of the biological factors haven t been complete 1, put on the working people in this ct Jetry while the sonopolics who are "

a ddressed. Several of the factors that my colleague John Cable mentioned behind them and the government who ts behind them are profiting at our
have not been correctly addressed. empense. I am really tired of it and I am really tired of you guys. so-

,'called experts, being paid with our tan money to try to pull the wool over
our eyes.

,
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going to, no matter how slowly we would let the stuff go at Three File
PAUL YOUNG (Tr'69): I have here a synopsis of the NpC report we a re Island, build up the material on the Susquehanna flats, which af course
HTscussing here this evening. one item in the report has not received is the upper bay breeding ground. This is where the rock fish spawn.
any discussfon during the course of these hearings. I will read this This is where the young fry survive t;e dangers of the larger fish eating
paragraph to you because my questions will be on this material. This then or scmething because it is very shallow and there is grassland there
summary was written by Lee Tory for a British publication called "New and they are protected from this. If we dump radioactive material in an
Scientist" and appears on page 766 of the September lith 1980. Issue. area where the first cells of the first eggs are hatching is this not a
" Removal of the sump water, expected to be the most difficult task of the threat to us? Are we in turn dumpfng most of the radfation in the womb
clean-up operation, must be accomplf shed before full-scale decontamination of the Chesapeake Bay? The water that is there at low tide many times.
and defueling of the reactor can begin. According to the NRC report. It will expose the shoreland. Twenty-ffve thousand acres is covered by
leakage from the reactor's primary cooling system adds 550 liters per day this area in the up;er bay. It is very shallow. You can be miles and
to this spill, that is in the sump, and the continuing rising water level miles from shore and be standing in ankle-deep water. It is a very
now poses a hazard. Some instruments and electric cables have already special area, one that is very rare as far as a giant estuary like this.
been shorted out by the water. Late last month the water level was a I know of no other shallow lands other than some perhaps marshlands over
mere 2.5 centimeters below electric motors on two valves that must renain on the Eastern Shore that would be stellar to this,
in operation in order to maintain the safe cooling of the reactor. Un-
less the water leakage is ended or f t is transferred to a different loca- STEWARD STAYMEN (Tr 80): I as trying to get s perspective of the Jose rates
tion, warns the NRC impact statement, the present safe status of the plant from a potential release of the water from the plant into the river. I was
may deteriorate." What is the current volume in the sep right now? very glad to see one of your charts contained a table showing comparing the
Are there any present contingency plans for an energency should this water EPA drinking water standards to the levels of contamination from TM!, I
have to be discharged? would suggest that you include that in the final EIS. I would also suggest

that you include a comparison of what the potentfal controlled release of
THOMAS GLOSS (Tr 73): I use the bay a lot, the upper bay. I fish the water from the clean-up to the river compared to what the release from TMI,
upper bay almost exclusively. The bay is hanging on by threads now, es- if it was operating normally, what the license from the NRC peref tted. I
pecially the rock fish industry which benefits everybody up and down the think that that would help give readers some of the perspective that you
East Coast. The grass beds, the small microscopic life that the fry have been trying to provide tonight. I would also like to make two other
feed upon have enough problems with pollutants in the upper bay, let coments. I wculd suggest that further down the road when you are getting
alone dumping this from up in the Susquehanna River up in pennsylvania to removal of the high level radioactive material, if we still do not have
and bringing it down here. We have had enough problems with not getting at that time civilian high-level waste storage facilities that because of
an adequate flow coming over the Susquehanna Dem in previous years, the special circisnstances of TMI that you not wait untti some ar found
There have been thousands of fish killed and yet you want to dump water but that you use military facilities. Thirdly, a very minor point. I
like that in there. I find it unbelievable. just have a question, in the trucking of the low. level wastes out to

Washing *.on State, will that be done by comercial private contractors or
GREG DUNN (Tr 73): Early on in you presentation this evening you men- will that be done by the government?
tioned several times that you have not as yet specifically recomended
releasing the water into the river. You also in that presentation men- JOE CLVDE (Tr 82): I am very inspired by the amount of technical
tioned that the tritium ladened water that you are planning to recycle it research that people have put into this question. I mean I see a lot

| and use it in part of the scrubbing process within the plant itself. What of people using their hard earned years of traf ning for what i hope we
I as asking is if you choose not to release the water what other specific all here tonight regard as social purposes. However. I take exception
recommendatioas are you considering at this point and will that recycling with the conclusions and the role that the Nuclear Regulatory Comission
pocess impact on those decisions and, if so, how? is playing here. I think f t is essentfally a cover-up of a massive

catastrophe in terms of the way our technology is being misued. In
BI!L MALLILM (Tr 171: I am still a little concerned that we haven't tems of public comment and public input I think there are basically millions
addreased one issue in the deping as much as I would like even though of people who should be here tonight or somehow involved in direct input into
the biologist has talked to us about this. The Susquenanna flats itself this. Now, we all know that when we tried to call people to get them to come
where the river literally ends or becomes part of the Chesapeake Bay, out we are dealing with the weather. we are dealing with the short notice
we seem to have a flow rate problem here. I guess that is why we formed that John Cabler talked about and we are dealing with people's so-called
a gfent delta there. We have hundreds of acres of very, very shallow apathy which I don't think is apathy. people r:o more feel apathettc about
water which means to me that the river is dumping the sediments that it who runs this country than they did about what happens with nuclear power.
Carries right there and has been doing it for hundreds of years. Are we I think it is a question of gettfng information and it is a question of feel.

Ing that you can actually do sorething about it. So I would 1the to encourage

d
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am comenting on pages 30 and 31. I am not reassured by the fact that
there will be only 3 to 10 cancers in workers from this clean-up process

people here tonight, anyone who belongs to a trade union, to be sure and and between 7 and 20 genetic defects in children of the clean-up workers
go back to ynur unions an4 try to get then very much much involved in which are the estimates that you ma6e. And 1 as certainly not reassured
this struggle and all of my brothers and sisters in the enviromental by your putting this in the content of one in five Americans getting
movement. Please realize there is a powerful movnment of over 20 afilton cancer and one in seventeen people in the country passing on a genetic
people just on the brink of becoming anti-nuclear en masse and we can't d ef ec t . To me that is the height of cynicism, particularly when it is
lose a minute in gettIng the resources of the labor movement. So let's largely recognited that the majority of those cancers are caused by in-

dustrial factors. I would like to make one last coment. Again. I wouldpull together as f ast as we can because we don't have a day to waste. We
don't know when the neat catastrope alli be the last one. agree with everyone who said that there should be public hearings on this

clean-up process every Step of the way. And in the future 12 days. which
CANE SCH%t! DER (Tr R4): The one question I would like to direct to you was the notice given for this hearing and the one in Harve De Grace f s
Tithat the%squehanna River supplies domestic water to Columbia norough. Just not adequate,

the City of Lancast n Safe Harbor Village. Holtwood Village. City of
Chester. City of Baltimore. Conowingo Village. Brainbridge haval Training MORTON Rf rF (Tr 91): I have two areas of concern and two basic questions.
Station. include Port Deposit. Perry point Veterans Hospital and Harve De No. C was iepressed with the data, the statistical data on the effect
Grace. Section 3.19 of Draft Pfl$ states that the Susquehann's use as a of a processed discharge, discharge of processed water in the Chesapeake.
comunity water supply is very limited. Please explain. I was really very impressed with all of the specific effects on the

various f f sh, the various Chemicals. I didn't hear at all any doubt on
BRUCE PRIOR (Tr 85): I was just curious if this is only one out of several De part of the speaker in terms of question f s there that much surety
alternatWes and if you were holding similar meetings in other parts of that a fish, any fish in the Chesapeale, doesn't act as a filter and won't
the country where they where considering dumping this matertal? Well I sub- maintain warfous levels of any of the chemicals that you have descrf bedt
mit that you should be having stellar meetings in other areas where you .s there any doubt at all is my question. Do you have any data on residual
would be considering dumping, ef fects of the chemicals; in other words. long-term ef fects of the chmicals

on the ffshi Why can't you combine a couple of alternatives. I noticed
ROBERT JACOB 504 (Tr 88): I just want to make two coments on potnts made that in computing thes>lf dification alternative you indicated that it would
in the blue covered booklet. Answers to Frequently Asked Questions About end up as 10.000 cubic yards. If you evaporate it first you would reduce
Clean-Up Activities and so forth. On page 25 of the booklet you discuss your volee by 1/30th. ectording to your own figures. That would end up
transport by truck of the nuclear wastes from Three Mlle Island and with less than 400 yards. 400 cubic yards and then solidify it and then
you state that all the states along the way from Pennsylvania to Washington dump it in the middle of the ocean. I don't see why you are hung up only
are nottfied prior to these shipnents and that some states provide polfce on one alternative. It is either discharged process, vapor, forced in-
escort s. Since thlt was published in September you neglected to mention that jection or holding it at TMI. And holding it at TM! for 60 years is
last spring the Federal Department of Transportation came out with proposed ridiculous. In other words. why can't you reine the alternativest Why
regulations that would change all of that. Basically it would deregulate are you hung up on only one?
truck transportation of any radfoactive materials so that they could vir-
tually go over any highway, any toll facility and through any state without "I " $ TAlt0R (Tr 94): My corsnent tont 9t is ! believe it is time for the

-

notifying any emergency response agencies ar.d go through any locality at pe e oTM r land to take a stand on o e issue of nuclear waste. How you
any time of day. I see this as nothing but dishonest that thf t wasn't in- can say that dtamping of nuclear mastes into the Susquehanna River causes
cluded. While taken at face value what you stated here is true now, but I no threat to the people of Maryland is beyond me. I do not want my family
believe this month the Deparwent of Transportation is going to decide on and children to die or to become 111 from the NRC's incompetence. The river
those changes. They were proposed last spring and they were published in feeds into the bay. If it is so unsafe why not leave it at Three mile
the spring. Final coments were in by June 30th and they are to be decided Island, or better yet shut down the reactor permanently. I unuld rather
on this month. If these regulations are changed then obviously you have to move from the state than witness the results of the stupid actions the
sf gnificantly change your predictions on the number of accidents which you NRC 15 considering. I thank you men for letting me speak tontght, enf
assume would be between two and seven accidents which f s stqnificant you have got to find another way to get rid of this stuff. Don't put 't
enough. I am certain that with those restrictions being Ilf ted they will in Maryland,
be significantly higher. My second comment. It seems to me that the blue
booklet has two purposes. One is to inform the public on what the various
options are. The second ts to reassure the public. Personally, and I
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VIRGINTA COBLER (Tr 95): I would If ke to know why does Metropolttan of that. There are other things to con:1 der like the dose, which f s a
fitTson continue to spend signif f cant amounts of money and time in con. concentration at a distance. Like the tritium it gets incorporated
structing a submerged damineralf rer system when the EIS is still in draft into your DNA. So you can have a very small amount of trittum and it
form? There is no reassurance that this system will be approved as best can cause great damage. In fact. many scientists believe that tritf am
to protect the enviroment and health and safety of the public. Will is the most dangerous isotope there is. Also, there is a great controvery
this expenditure prejudice the NRC's decision as to which alternative for among scientists over the safe level of radioactivity. In the National
clean-up of the highly radioactive water will be best? Academy of Science report on low-level radf ation there is a wide range of

what they consider to be safe doses. As far as cancer is concerned. It
TONY WALLACE (Tr 97): Given that tritium cannot be renoved by any just takes one single vent for one alteration for cancer to occur. So
feasible erthods, and given that the radfological effluent released by there is really no safe 1? vel of radiation for anyone. But, as I said,
the TMI site will have an insf gtficant, even urdetectable effect on the there is a great controversy among scientists over what a safe level is.
enviroment, therefore in order to minimize the clear and present danger and this is not presented in the report. I haven't read the whole report
of psychological stress to the general population. I propose that a so I don't know if it is or it isn't. But there is this big controversy
control group cf fewer than 15.000 nuclear rower advocates can serve and it should be pointed out in the report that no all scientists feel
as the enviromental processors. These would be strictly volunteers. that there is one safe level of radiation.
They could divide the 750.000 gallons of contaminated water into an
equal share of, say. 55 gallon drums. Surely you could find 15.000 MICHAEt BRYAN (Tr 105): I am a resident of Calffornia and I would line to
dedicated advocates of nuclear energy, maybe the shareholds, who would address one point that Mr. Snyder made before about a forced evaporatten
drink this. My question is if the water is going to be safe, gf not being very relative to the people in this area or not being of Concern
the effluents are supposed to be minuscule, why don't people simply take to the people in this area but just to the pecple in the immediate area of
gallon jugs home? Why are we worrf ed about trucks breaking down on the Three Mile Island. It is a concern of mine and ! think any dectsfon that
hig hway? That would just spill off the hfghway into the ecosystem just yoa make is a concern of every person in this country that cares about
like dumping it into the river. You would think the trucks could be this envf ronment and abcut themselves and about future generations. I
open-bodf ed pick-ups driving along and spf11 it out. They could drive want to make that clear.
In all directions. They could rive to New York City. Californfa, they could
just spill the water out over 3.000 miles in any direction. The fact that STAN CHARODS (Tr 105): I wasn't satisff ed with your answer to tir questfon
the water f s just going to be processed and received directly into the raised earlier about radiation into the flats. That is a problee %cause
river suggests to me that it is the cheapest way. And when you say of the spawning grounds.and if that is a problem isn't that signi(1 cant
feasible, removing trf tfum, is that economic or is that an engineering enough not to consider that as an alternative?
task?

JOHN MONAHAN (Tr 107): Now, a fter i f stening for two or three hours of
DIANE. POLIN5tY (Tr 99): I want to know on a ratto iow many coments have statistics from the NRC and af ter having If stened to them at other meetings.
you gotten in support of dumping the tritium water? One ff nal comment. I am left with the fact that as many statistics as you give us, we have to
I have never heard of anybody at any of these meetthgs, and I have been take you at your word. We have to trust you. My question 11. why should we
coming for over a year, stand up and say that they thing that the tritium trust you? Why should we trust the clean-up of Three Mile Island? You are
water belongs in the Susquehanna. So if you care about the democratic the same people that licensed Three Mile Island in the first place. In a
process at all, we shouldn't even be here still talking about this be. clean-up that will take five to eight years. how can we trust people that
cause it SW* ^ * be settled. only give the public 90 days to coronent and who ultimately have the ability

to accept or dismiss these coments arbitrarily?
308 ADAMS (Tr 101): Basically my coments have to do =f th tne naturc of
radioac tivity. The way that the radioactivity has been presented it has PETE SPASKEY (Tr 110): I would like to suggest that instead of dumping
been in terms of concentrations and that is really misleading to the Wthe Susquehanna which is sort of like sweeping it under the rug or it
people of the natus of radioactivity. It is not so much the concentra, has the connotation of. you know. getting rid of f t and hiding f t, that
tions of the radioisoto;G. there are many other considerations, such maybe the water should be left in the containment building as a monument
as the half life which I don't know if everybody knows. What a half to a nuclear disaster, the same way that after World War If there was a
life 15. but it is considered to be a time for half the amount of the sub. building in Berlin that was left as a monument to World War II. The second
stance to no longer be there which we call decay. 50 f f like you have
a hundred atoms of a substance, the half life is when you have 50 atoms
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mproposal would be that if the water couldn't be kept at Three ' Mile Island
'for some reason because they afght have some reason they don't want it -

there, there is a body of water in Washington, D.C., there is a Peflecting }Pool where there are no fish, no life in it, and I would imagine it Could e
hold a hundred thousand gallons, and then put up 4 little monument. It ) ( ) gfwould pmbably be safe to all kinds of If fe except certain political kinds
of political life. -|||h"W P O BoM 1323 - MARRisSURG, PA. 17120 - (717) 7a740aa
VOICE (Tr 112): One way, it seems to me, to put things in proper perspec- ~ , , 7333133

tive in Maryland would be to have a referendum vote on this question of dumping ,%
the water in the Susquehanna.

novenamon s orece
MS MATTHEWS (Tr 113): I am concerned about the difference between exposure 0"'C'"'"'***"

to radiation and the exposure one's tissues have to something that is taken
into the body. I would like to know what you know about the ef fect of tritf um
on tissues, when it is taken into the tissues and becomes part of the body. December 2, 1980

JIM TITEN (Tr 116): It says here on page S-7 for local release to the river
that the water would satisfy the EPA's internal drf nkf ng water standards at Dr. Bernard J. Snyder
the nearest potable ester supply. I would 1ike to know how far away is Program Director
that from the water supply, few, the source, and what would be the amount Three Mile Island Program Office
of curies per cc in the water re? cased at the source? Do you have any num- U.s. Nuclear Regulatory comission
bers for the EPA internal standards for the potable water supply as compared washington, DC 20555
to the values at the discharge po'nt?

Dear Dr. Snyder
BRENT VANZUST (Tr 118): You talked about a person standing three feet away
from the truck for three minut:s gathering about three millirems, and I Enclosed are comments on NUREG oe83, " Draft Progransnatic
was just curious about this poor sucker that is drivf ng the truck for eight Environmental Impact statement relating to decontamination and

. hours that is three feet away, disposal of radioactive wastes resulting from the Mar:h 28, 1979
accident at Three Mile Island Nuclear Station Unit II", from
Dr. Walter Plosila, Director of the Governor's Of fice of Policy
and Flanning. Please incorporate these ccausents in the final
PEIS to be issued in March 1961.

Sincerely,

O.. , .&w ..v
Anne ketchum
Supervisor

L J
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November 19, 1980

sweect. Environmental Impact Statement
Three Mile Island Nuclear Station, Unit 2
PSC 58008024

*h Pennsylvania State Clearinghouse

!
/**** Walter Plosita, Director s

Governor's Office of Polley,and Planning

In Section 10.6.1.1. of the above referenced docament
under the section entitled Housing, reference is made to a
decline in the number of hones sold and new construction
starts, and decreased property values within five miles of
the Three Mile Island station in the time frame which
followed the TMI emergency period. A report issued by
this office is footnoted as the source for the finding.

This finding was based on prelininary data which was
available at the time the report was issued. Subsequent
analysis of note current data indicates over the longer
term, through March, 19RQ, that the TMI-2 accident had no
significant impact on property values, new construction
starts and number o .somes sold.r

The final environmental irsact statement should incornorate
this more current findi ng .
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\PPENDIX B. COMMISSION'S STATEMENT OF POLICY AND NOTICE OF INTENT
TO PREPARE A PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT

Federal Register / V.A. 44. No. 229 / Tuesday. November 27. 1979 / Notices

The development of a programmatic
Statement of Poscy an6 Notice of impact statement will not preclude
Intent To Prepare a Prsgrammatic prompt Commission action when.
Enytronmentalimpact Statement needed.The Commission does
Aouecv:U.S. Nucker Regulatory . recognae. however, that as with its

Commission. EPicor-Il approval action, any action
taken in the absence of an overallAcTioec Statement of Policy impact statement willlead to arguments

aussesAny:He Nuclear Regulatory that there has been en inadequate
Commission has decided to prepare a environmental analysis, even where the
programmatic environmental impact Commission's action itself is supported

statement on the decor.iamination and by an environmental assessment. As m
disposal of radioactive wastes resulting setthng upon the scope of the
from the March 28,1979 accident at programmatic impact statement. CEQ
Three Mile Island Unit 2. For some time can tend assistance here. For example
the Commission's staff has been moving should the Commission before
in this direction. In the Commission's completmg its programmatic statement
judgment an overall study of the decide that it is in the best interest of
decontamination and disposal process the public health and safety to
wdi assist the Commission in carrying decontaminate the high level waste
out its regulatory responsibihties under water now in the containment budding.
the Atomic Energy Act to protect the or to purge that building of its
public health and safety as radioactive gases, the Commission wdl
decontamination progresses. It will also consider CEQ's advice as to the
be in keeping with the purposes of the Commis w?a NEPA responsibihties.'

National Environmental Policy Act to Moreover. as stated in the Commission's
engage the public in the Corrmission's May 25 sta tement, any action of this
decision-making process, and to focus kind will no' be taken until it has
on environmentalissues and undergone ce environmental review,
alternatives before commitments to and furthermore with opportunity for
specific clean-up choices are made. public comment provided.
Additionally,in hght of the flowever, consistent with our May 23
extraordinary nature of this action and Statement we recognize that there may
the expressed interest of the President's be emergency situations. not now
Couned on Environmental Quality in the foreseen, which should they occur
*!%ti-2 clean-up, the Commission intends would require rapid action. To the
to co-ordinate its action with CEQ. In extent practicable the Commission will
particular, before determining the scope consult with CEQ in these situations as
of the programmatic environmental w ell. ,

impact statement the Commission wdl With the help of the public's

consult with CEQ. comments on our proposals we intend to
The Commission recognizes that there assure, pursuant to NEPA and the

are still areas of uncertainty regarding Atomic Energy Act, that the clean up of
the clean.up operation. For example. the TMI-2 is done consistently with the
precise condition of the reactor core is public health and safety, and with
not known at this time 6nd cannot be awareness of the choices ahead. We are
known untd the containment has been directing our staff to include in the
entered and the reactor vessel has been programmatic environmental impact
opened. For this reason, it la unrealistic statement on the decontamination and
to expect that the programmatic impact disposal of1MI-2 wastes an overall
statement will serve as a blueprint, description of the planned activities and
detailing each and every step to be a schedule for their completion along
taken over the coming months and years with a discussion of alternatives
with their hkely impacts. That the consHered and the rationale for choices
planned programmatic statement made. We are also directing our staff to
inevitably will have sepa and will not be keep us advised of their progress in
a complete guida for all future actions these matters.
does not invalidate its usefulness as a Dated at Washinston. D C. this 21st day of
plannin,t tool As n. ore information November 197s.
becomes available it will be
incorporated into the decision. making
process, and where appropriate For the Commission.
supplements to the programmatic
environmental 'mpact statement will be Saaml[ ML
issued. As the decontamination of TMI- Secretary ofde Commission.

2 progresses the Commission will make en ou swes me n-awe a es.=i
any new information available to the a~ coes reaHon

public and to the extent neces.ary will
also prepare separate environmental

- statements or assessments for individual
portions of the overall r'ean-up effort.
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rue e,.e, p i e e.tet auess t ewisee the *ef t taewetai An.s no in e fee saiu ceae nt in

Herrt 1980. Devis6ene to the ereft Assesseent have been esse to response to comments received and te addettenal
I9 %emeQ"and Recommemtet seareviews and emetyees conducted by the tRC eseff. ~ ' ' - - " ' ~ - ' ~ ~

The eu6 lear Regeistory Cearlssten has seet yet made e de(th.ese en the dispos'tten of the krypton-SS gas 84 the Ibe llRC staf f has prepared (fus siseery of the Final lesseenmental Asseneent 'ee these she prefe to fe leim
gg, ,,;,, theers of the oueuemat etthout referring to t*e teshe scal dese rtet rant, retalet tons, one eteree(toe belleSag atmosphere et TN! Unit I. The e6ews and ree; :_.tlene espressed hete ore these of the er
ele that greelee the feupeet tue 4pe# u# 4th the staf f's setegnemlet ten is basedCnemission staff.

this rupert ses prepared by the staff of the Three N2le jaland Program OfNce, Offlu of mutleae 80ecter The krypteer g$ (St-M) released lete t e ree(ter bet! ding during the est edent en iterth 74,11/9, eust be

Aglattee, witA the soststente of add 1Lienet staff eneberg free witMA E
,,,,,,g ,,,, gn, p,,,etag se that eertere sea besta the te.as nec essa y es t teen the tweiesag, estate'= tutrorr

eente dad equiperat , and eventue11y renewe too eseeged feel f ree the reerter cer- Tsese testa must be perfected
ehether er met the plant ever egelo produc es eter tric ity Be.fiet len f r e the kryptes gas, e tt4%sh thbalpu

Dr. Bernard J. Sarder. Progree Of rettee " * " * " *1hree let te Island progree Othce eart le the bet idta g for gereleege s perteds.
U S. Ihar leee Reguietary Ceemeteien
bothlagten, llc JMM

This f f ael f eetronmental Asseumect (leoftfG-142) presento e discuesten of the infermet taa (e sidered by the
att staf f in errtelag et its eteesendet ion that the prefeceed method be recov*ag tre ervr 4a-#S f ree tfw
roer ter Dvilds'sg 66 by a hered of f!wsheng prot est by eAtth the gases ne ld he p=asted et,t ,af the beat leing eredw

fresh ett peslled in

The Metropellten Ida sen toepony (tte lit ensee) en huvemoer ' l, 19 89. es ked t he eRf st o y f or pere' u '.o tor

purge er reeuwe the teer toe Dui sd+ng steosphere tente*ning ts tenten-8% to the out side (Sef !) In Matc h
19J0, the het steH pellshed the eref t version of this in,6re sectal essenment (sofEIG DMig seul ten sese+ent
Addende for Pell( teampat (Ref }} IPe staff has res elwer appres seetely 8t10 casen *ts un the dre't i ns t e ewte l
A neueent (af these egyron isately IM responses general y sigeerted the pie'V'ag of the reea to, I di ng ,

appr ea leet e ly %DC apposed it , dad the teme6aing responses eer, wither rec uneeeeted et ternet aves eer e rec, e rg
the trypten er s eeme*15 that tone no posit ion en the ste't's recummempet ton bat, ster t two (uement s se< e en t by
the meC staf f et il tw printed to 1re f usse / o' *..se Awessment

f ree this pree rts have emerged same malf ste. e anc tus sens on fesr ties 4f esset ts of dest ing eith t he e ede .4
Dvildlag steospeere

"Ino potent tel physical owelth les.ec t en the p.el et of ws 6ag sjg e' the proposed st rateve for M t ag
rid of the keyptop-85 to negligible

" the potent tel psychologis et insies t is I she t, te grow tre 1,,mse' , teses to res h e art e s lep , get
started, anst s ang. tete the airee ess

--The purging eethod s e the asu'e sest and the safe st for t he e.esers .isi Ihe'ee istle Is leend te es t osar lish

---0=orell, ne signifit ent envir9teent al iss et t would reult f ate .ne of any o f the alterne' 5=es di u veed
6e this A+sessment

I'* *'61**

As will be elevelo6*d le the following dow uss ioc, dec antantastina af tfie teos ter bue ld erg eterschere et t h 's
t ime is a ces.essery a(t te it y errespe(t l=e of shether besegueat (19eae uperet tom ev e e='hur tse,t er of (**
nature of goth f.perst icas Ihere present ly es t gt g e need f e relet 1wely pNierwje.t ec( egg to the rest tor
b48b Iet8tg be pur$Peses Of colntemens e Of eng.alperr1 esse 8 t tel for t eet lesi,et taen of ttee sete shut d.en wie and f or
date gathering de t twities se that the note e amt eatent of future c leenup eessures t en be deterwned lar
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addttlen. It to belle.ed that the prompt intteettee of ascentesteetten ettl be be=ef tstel free the Stan4Pelet I*e freeM8 dei Ne#W

of stie.teita, o. Of the pe,chetepcet .tre.e new bei.g esperienced by tw seerby petic,

le perferetag 11e Entir1punentes Assessment of teetrape; ggen ggg,en g g,ogggg g ,,,, ge, y,gger geg idtagi

furthermore, evthertsettee of eep of the alternettee eethodt f*r dereetesteettag the reetter building eteemphere, etesephere, the eHC 6tef f het met only eoeluno64 that plan but else het sweteseted aeseest ef ternettwee,
being en ettlee l' 1 ef eqla Saf veguent Cleanup ettivittee, does met fero 61ste, nor predeteretes, the IMIweMg th fellenlag

senelderetten er selectten of any alternettve to scrit eastf eguent aseeere

1. Gle a(tten,

Iaking the foregolag late tehelderettee, the staff believes that it to to tme boet toterest of the pelig
heeltb end safety te auther*de thlt estivity at this Stee, geler te testmente of the Progreeeelig Gnet, al 2 Purging (Stes er f oot, teuee er Isagner Beteene Detese)
3epect iteteneet, seem in preperetten.

3 Se tes t f ee Abmeept ise Pres eos

t heenerg 9,1971 accident to Three title jtland Unit 2 hoestly de aeged the wreatus fuel le the Core of the
reac ter eety redteetttwo testaates that serestly reeele trapped to the fuel rede more roleesed when the 4 Cherteel Adneept ten, Inslesdteg a eefrigereted Admerboe Spotes
fuel code more themme dves bremen. Some of the redientivity, to thi fore of genee, leaked out of the reerter
eyetes, elong with a leege assuet of water. Sene of the getes eecept to the environneet and same of the b. f es Compressten and 6teroge

water feethod etfler perte of the pleet before betag (epttsred. A gree ( het of meter and a 4tdistaattel seeunt
of reileektlwe gases reeeleed teaf fned le the roerter buildtag 6. Cryogenic Presets 6he (liipstfying the Go, and Stering for teter Stepose!)

As f*og as the desaged fuel to the ro.(ter core to coeled and reestne relet $wely endisturbed and suceoanded by 7 A Ceanteettee of Purging and the Other Alternettwee
beree, teere te esteettelly no thence that the fasel Cheim roMttee, ehlth wet abruptly stopped by the ettideet,
c vid etect eget . set en time pum, the eac iteff beliem thet In.re enn be e. taru,lae cheace of 3- ** h' E*a_

e. ettei ew pe=nt meering out er ee fuactie*4ae If the <*re were metmatel's to besta te waderes e thetas

pentlee ence mere, it co id ceu.e relee.ee of more redtentivity atthte the re=ter usiding, ther,eere, tu, lag the senten6 meted str to the netter butida.g indef teetely me.ed sme ese tesertent ,hese of tre

renewel of the Gameged fesel for gefe storage le the perseeunt objettlwe of the Cleanup of Till*f. Cleanup pres ent undone. 18 weeld else serfy other riska f leet , it unsold be gehytiselly sure diff teglt, tf

not terres titel, for morters to de any significent Cloenup wert le *he bat tding totease of the hoewy proteigtve
$hortly af ter the actident, the redleeCilee gases messen ens | ledtne eurounted for mest of the redtoestivity in tiething and air-supply equipment they esow14 he reptred te ever. taseder these tendtllens, morters may be

the ,*ecter bellsing etesephere, Sut beteete these geses dec ayed te aseredteettive f oren reptdly, they now Ivetted to only 15- 30 ettawtee 6e the bestleing bef ore et, t.eglies eiset be topleted Omme seen teree* 4eme weeld

R(ownt for eely abeet ene ellltenth of the redtoeg tlylty {e the betidieng Gir. Isoerly all of the redueClivity elle 1 ett the *ttey f lee" Of werberg te the best idtag legend, to the estent that it seasid interfere epith

new to that ett Comes free the relet teely longer-Itsed brypten. Iretet of a radienttive fere of hydrogen, estate 6eente of elready over wood equtposet in the bulletag, indef teste afstay eight seanne feller, of egotement
telled lrttlese, ere to the bhildtag atmosphere et levels 10,000 t'ees lower then the krypten stemt of the essent tel te keeping the -- - eeester core to e safe send 6tiese. Third, the betidtet (ensid beein 14 feen
redletten given off by tryptee96 4e the reatter betiding it a kind that ces be blethed by hosey layere of useapectedly Althewgh the fee 6ege et not considered a signif kant threat to the heelth and eefety of the
tietting (whhh towld else neverete hamper esorters). tensever, it to not this " bet." radiettest that 66 of peellt, il Cowld generate the memo ene tety en s ettees that s6e6 4er sener teenage incidopte et the plant hows
prieery cerween for morter health. the primary conc.ece le with the mere penetrating geene red 6et ten blec e 9eaer*ted '# the pett-

krypten-SS Centribestes stgetf tcently to the gamme dose withte the reetter twildtag (it ertensatt fer et ste h et
iss of the setet e .- mo of the b.tidin,n roep.ai ef the bry,tes i. note..ery. i . sith the ary,te.rs% a hemi.n. u
rose d. thm me.id toit be radiet tee f ree tao deseged re.rter <m, fm r.att ee estorien depe.f ted en

sesrf ace, end free the more thee sevese feet of seatemeneted eatep to the basemeni of * e but iding tot, the The feel 7 reatter h618tne het tee separete swet eos thet ten be seed Re mese ser free the tee de of the belldtogn

e44134 404 debe rete for tsereert esseste he get free eheut I. 3 ree per hour te I is Fee per heese et the SG%-feet to the owtstate by way ef flltering and emettertseg esgutpoent leading to e meettlet ten statt that roethes 46e feet
level to the bestiding, and free abeet 13 to 0 3 et the 341 feet level t f the brypton-s% owee removed f rom the to the air- The smelte of the two ey, tete me, de*I ned as e backup syntee to the hydrogen roceessier, e vntesd

building to redess e hydrogen (ententret tens in the hwfldtog following a lese-of teelent occident be se te proveel petelble
get emplettene . Ints byeregee Centrol subeystee, when endif ted, weeld employ e f ee with the cepes' tty te enee up to

At the present 19ee, the roerter best Idting te tuf flCtently cir-t tght to that steady f eeling of the ett in the 1,000 twbts f eet of etc per eineste thee f an emeld be started slen sy and run at too rates sentil the krypten*el
bellatag has kept its proteure et tilghtly telee entgede ele peestwe+. tfhetewer teel t air leenage there het tensentrettens 14 the belldtag had been temered by stivtlen eith fresh etc se that larger vetumes tauld be
been has tese je free the ewiside, rather thee (4 the gest $tde, ploen wer, the geglinqg gygtee font, det1gned gg tent ausside withnest rettiseg the tesetentrattene of sedtees ttelty aroused the site. |f thin syntee of * ens

run tent 6nnebeetly for only 3 fee leDurt, have bee 6 rwealng for apre 174s0 e peer, esed they eey f elt ever a per6ed end dutt6 esas ested by itself, it aseesle take ebenet 30 days of attesel pesegiveg, spread ovee ebeest a 40-dow persed.

of S t** If they do, e ette la preuvre inside the reacter betidtag meeste lead te emell pes'f e of unto= trolled to Ceeplete ttee pwegtng operet ten. The leeger of the reen.ter bestidtag pestge systeee le the met idingp's weet t-
1ee6ege of the buildiseg eteosphere to the es,tside. 14te semeld not pote e health heJerd to the pasbil< but let6en systee If this larger systee were wood steng oth the hydrogen centrol messaystem, bee * sytteet Ceesta reme=0

eewl4 he of sejer teatere and could rentr6tute te enstety eseng residente 14 the eroe Centrolled and asettered the regelred enount of att in about flee dews of es teet purging, desetag good meether, ever a 14-day poeted Set h
removal of the bialletag eteesphere before the coeling fene f all emeld evert that pesetblitty. the hydroges teatrol subsyttes and the reatter bestidtseg purge systone are egestgeod eith control talves esed thete
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een tratas of filters se that fine pertitilate redteact6ve estertal assie be reeeved free the air before it to
discherged to the outside through the wentstettes stuk. Jwat before reathing the sterk, the att free the n -s, and me comeuttee blestas 168s estteete does not t, eteor tne mee '~ e e itable belfd'as et
reacter bullelag weeld be eised with ett free other plant buildbage to provide sees etiettee before it is SMe and is baud on ewe quesueaeole ses#aas.
diuherged free the ste 6 As the ett beertag the kryptear OS te pulled est of late rewter beetleleg. fresh sie
free the outside weeld enter the betidtag thes egh as spee velve. la W ent judpent of W conureu sen empens, the snortest poeni, ties te e,sego, ,,,c,,e coastemt and

test 4 settable selective enerbtlen ustee ( 16 eentbs Into tien perget 19 consteered by the sterf to to
fhe 4teff 41s4 emeetned the pessibility of esteddisg 'he 160*fect high stee t to 600 feet with pignat s@e8*rg,g ** ****'r*6'e 8eler t* Setting the c leanup of sne reen tee b.s rstag in6tieted. It to reievent to este that
by stoffeldtag er guy stres, The steff believes that under the best of weather condit6 ens elevating the stuk het tonal tabeestery, the eegenintaa oest know'edy sle about the selective absorptsen system,

k

could reduce the mealaus possible empowres closest to the site to es little et 1/Sth the esse predicted te id 89 8att we'ne thet system and revers contretled perging to aggpege ce ta, s,y,ges ge,'9 '"

ascer for the 160-feet 6tect. The staff hos entiested that designin6. construttle% and leet testing the
addd stora mtlee mid deter clunup of fur-2 by one.t few to f t,e senths. * L"il"L*di*T1**

The staff out entomd cmtruction of a new looo-feet staa to preetd additieaal sititude fee releesiao '"*"**'**''*''**''*"""''''""''"'"'******'*****''''''****"*****"'''8'*****'d''''8**'"''
the rewt* but tatag air. ine stoff ntteeted that it weid tete et smt ll ==the to desiga, but14. ead ' * * ' * * * * * * * ' * ' ' ' * * * " " ' ' ' * * * * * * * * * * ' ' * * * " ' ' * * * ' " ' ' ' * * " " ' * " * ' ' * * * " ' ' *
tut sah a staa to ed ete ufety criterie. They aise feit that .npe the higher stam .u.1d reduce the ' * * * " ' " " " * '"*'"*""''"**'****"****'dNa6'i"'***8*"d"ad
penic, redieuen ewewre, the pre.tuted opesce == eimer se tes a te em ao redseieg+ cal health
honed and that the etaines of 4 11-eenth deier to butld a state of loco feet co id not be justified. * * ' ' * " " ' * * * * * * " " * ' * ' * * " * " ' " ' " * * ' * " * * * * " * * ' " * * ' * * ' " " * * * " " " ' ' * * *
flaetty, the steff evel eted t=e propendis sabettted by the unten of concerned scientists to ca enar Thornewegh "**'******"'''''''"***h*""'K"***"d*****"8IW**"* owiae ==> ernouse.
(Ref. 3) The first preposal wss that the reacter building ett be heated te give it mere bueyancy upes its nInm of H ml be upw enb gen de met Moct WelceHy wm cheneel, but
nieew free w stan fe aere enutto rise end dispecul. J'"*"'"**"'**'"*'**F'****"'""'***'d""' * * ' " ' ' ' " " * * * * * * " ' * ''"8

channi we.id he e to be .sme t.ad .ew.w e. ors for te m ,urs te enew w ree..mtion,"to en, u
The WBC steff believes that althevgh heattag of the discherge weield reduce the peilc's redletten espesure # ' " ' ' '

-t, the UC5 het onderestimated the time It =* eld tehe te put sutil en incinereter-heatlag systee late
operette4, and that testeed of the sesen te eine senths predicted by the UC$, it now)d take e mioieus of g The stews eeM cane mee W eMmanutel twett of leytm ensHe uwege, and m lea 6 delev cowed
cont hs. (The Ut$ estlested Construrt tee ties only, euclesding design, engineertag, procurement, and testing of " * " O *' b
the incinereter uhemed The staff 6 eld the opMied dm reduttice of a futer of about M u se ladleiduel '** '"" * " ' * ' * * * * ' * ** '#'''""" '**"*"'"'##* t"*I*****'" *"O I' ' " ' "
and W *isy de not jnt;fy the loput of deleysas the s teanup operation. * * " * " ' ' " " * * " * " '

the mend propout n that e icoo-feet tee of reintened fabric, hete eiert by a tethered 6eiteen, be used 5 f*MN'li"
es a st a for d$wheroe of the renter bonding air, sasow the method ts unia. and untried, the staff
sold there was some uncertelety n to how long it would tese to teptempet, but the staff thought it would * WN"8n is e pNMs 4F WMch W sw centeistag the tryptoe gas la the rewter be6 Idea tow 14 be
Werk- The staf f thought It WU4Id Lehe 7 Le 10 eenths to design,64belld, and test auth a system. llowever, the ## # pmsw ump Ntelaen. These presserited centelners unuld thee be r armi la weled
staf f felt that the psychological impact of a beltoon Cleerly ultible ener the site may effset any edwentage sections of piping f or people, et a prnsee of W pawnds per aquece lack, abeet one e tI6en co Ac feet of
which eight be gelned by a reductlen of the done to any individual. @ 'E' ' " *'* '' # '"I'' "** Id " ''9"I ''d I"'8 C''''* ponds te about 2e et les eF p' seg the edwaateges

of ems prosess are that it would emovse the general populetten to ten redseactietty wen purging the tryptem
3 g,yggg, g and gas coopressten and is a known technology The disedwentages are that two to e er years would be required

te p t the systee i.ie oppone., the ic,, ten co .e.,id he,e to be esintained e,,d, , move . um, ,. i

lhe selective absorption process wavid withdrew all the ele l# the reacter butIding, separate free it euentially 8ay pNahr1M4 coateiners fw approeleetely M years, and sne kryptM coule lese et some Line escing steroge
all the trypten, and return the decentestaoted 46r to the reader bellding The contestnoted air would pass t en a comleded that tMe eMerneuve 1 6pmtical
through a column in wh6 cit liquid f reon sould esert the trypter while ellewsag %e other gases to pets terough

E UN %M"8 |teachanged. Once seperated, the krypten could be stored for appresseetely 100 years under either Mgh preuere
6m e few gas cylinders, or tender law pressure ta e larger muaber of cyltaders

tryogeole pres essing is t.he condensatlee of krypton-3% free the enroe6ag ser by bringing it inte direct contatt
the Union Cerb6de Company of Den Eidge,1ennessee, has been developing a selective ehserption process slace " " * ' ** "*'"* I ' " * '**"''d***** "''"''d'***'*****8*''***'*"*''*'''''

all e ey a el enet i e Medag weeld be to transped contain of agere ed byten (whouter1967. Their latest seelf-scale pilet plant, in operation sf ace 1g14, can remove 9g 9% of the krypte# pested
< through it. Oaien Corte(Ge of ficiels are aptleistic that a larger wertice of this pliet plant (sceled @ et esp I u se den syn e e bwHel gmund er e e em e me and refuse W

least to tiess) can work at three al6le Island. Est6 meted (sees for ceaplettag this larger version very. Cet *""** **
Stdye persesweel estleete that a system could be put la service et IM] th 10 months, to construct the system
in this period would require e cred progree that weeld use standard industrial deslen criterte, off-the shelf n ImW et snorel W c wstm eveilable No comntet auc teer peuw plants. mane of these

systeen has been aperated succewfully atteio,sgp these noe systees cowld be perchased, e new bulleing would
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De reentred to hosee the systen and contate any possible toenege. The cryogen 4 system would ne ceannected to
" * * * * ' "'"Ithe pfplag of the es{stlag hyWegee ce# trol system. The air free the reacter buildtag usuls. e passed through

the fllters and chmeceal adsorter of the typogon centrol system and then piped to the cryogente procesetag
system te the adjacent belletag. At leest R$ eenths are estlested to be required te ettets e folly operstlenel ~Phastcal f ffects

cryoggets system et the VIII site. Ytte estleste is based en anC staff essessments and conseltattene with

consteucttee enginsees et Det Stege settenet teneretary. The hWC staff has detereined that there are negligible physical pubHc healta risos eseectated ette the ese of
gag of the etternettves (eacepting the 'ne actten* etteeneOwe), for the gentlag ef ternettwo en persketer.
IA ladopendset enelyses, the tiettenel Council et dedletten protection and Meeserements, the 3 $. lavirereontet$ wring the appresiastely 24 eenth perted required te process the reacter twilidag e* . re, about 60 ce, n3

tf trypten 05 mesle he releoned to the e streseent with the purif1*G effluent fees the System, Also, sees protectica Agency, the U $ lieporteset of eso49th, tducettee, and welf are, and the Unise of Concerned Scientistsa

leakege free the system te enticipated, but the staff teHewes this con be statetted by judtcleue mesitoring have reached the same conc %les. Addittenelly 14 should te noted that, based en the relotteety gneter
and a repte systes shutdeun if trouble dowelaps. HoWewer, based en lleited emperience with these systees, redlesensitivity of husens, pwging omold have as adverse tapact en plants er enteels,

aperettee and estatenance are Ittely te result te e relottwely htsh occupettenal dese. Designe teve boon
proposed to store the redteacttee tryptoe se the site while it decays. This will require swrweillance fee 100 An estteete of the total nummer of fatal cancers, reselting free purging end the other siternetttes, has Isoes
peers and represents e continuing Het la morters et the site, as well es e potentisI source of enntely to the ende by the RAC staff. The tatei poteettel cancer deaths for bett the 90-ef fe populetten overeundtag fut F
pietic. Alternetteely, buriel er telease of the centeetnoted krypten at a remote alte could be eCceaeI1*#ed. and plant eerters is estteeted to range free e ste4mm of 0.0005 (perge opt 6en) to e mentw of 0.4M (cryeesak

ept ten). Aleest 4TI of this emell rish weeld be borne by werkers esposed at the plant (pwege e 4 0002,, the NBC staff eelieves that release la e remote stee probably movid not be acceptable 14 local Officiels
P*d residents. cryogenic e 0.0M). The tetet fatet cancer risk eseng sti eseple withis to etles of fut f ee pergtng 14 be

about 6.0001. This corresponds to en everego rest of 8 00000000000S to each of f,700.000 lediwtduals ne lag L

w

w+thi 50 eiin of the , tent, t e. , eb t s ch.nces in 20s billte..

The steff ewelust.d combwelens of wHoos titweettm, stag - ef the aryoten utrectw ead reemry '"'**'''""''**"D''''"*"''**"*'**"''***'""8'"**"''***"""*"*'******". > the
cystees, such as cherceal edserytten, get compressies, cryogentc, er selectlee absorption for most of in, and p ut s alw be** MUseted This gmtk Het hn boom nte aed to

sus of 6.06 eHeds (perge optten) te e esuteus of 9 064 effects (cryogenic es aon).tryptee, and perging the rest to the envtrennent. One of the kryptee recewery systees usuid trap ebest 955 of une se a e

- the trypten (Se,000 cwles) and the other SE (3,000 curies) cowie be reteesee to the environmeat. The 3049 og 9e , eH He steld be byne By worim (and Ne descensents) et the plant (eurge. 0 0003
the prMessing system er the stie of the storage factitty for the flnel estertal holding the krypten would be eMec s; cryogenic. 064 eMorts. N eenteue emOc Hse to any efestte esseer of the publie from sne
only about 75b tw 3R of what would be needed if Enore were ne per9tne used at elf. Of all the combinettens NHews optiens eenld be S chances la lile stillee (6.000000005), compend to the current espectatten of all

# M ng smus e 4 of m O H to Hvo etf Hen k W ellHen (4 H to LO4censidered by the staff, these using smaller size cryogente processtag er selective absorption could be built
the festest but eveg se usu14 tete et least one year to be operational. Additionet stas meeld them be required
te complete the processing and finet purging. The staff attll considers this en unacceptable deley in the neHy. MC stem hos esdested Hsks essecteue with dmlepeent of ette concer. es a result of purgtag,
overall decentaminetten of the reacter belletag steesphere, e e i# dose of Il eres (see fable 1,1) to the esateus emeesed indteteuel, to estseates to resett to e r$sa of

death of about one Chene:e ja e billite (e 000000001). A popeletten ette dose of 43 persen-ree (pwrge es,tten)
Onsite Lons fere 5terese of Revoton-es mM k #ttested to cease ceasidereb'y less then one (about e000006) addtttenet sua concer deetns among

the 50-elle papelatten of 2.2 etliten people. Yhts tempered mits about 4.000 deaths free ote center (free
# f8 #s p 88rUy #"#HG Eh Whkh We# d noreelly be espected i# the 60-elle Depwleties (essening ? sI- With the eaCaptlen of direct centrolled peqing of the reacter bepilding to the entside, all the proposed

processes leave the redteactive krypten te be stored ensite, in some fere, for ebest a century. If 4 Iset years IMe empactancy) mand TMI. Othw rish compedsene are provided te feeles 7.2 and P 3

este detected te en obeve ground storage factif ty at the site, acttent cosid be teten to tereinste the lost by
transferMag the centents of the centag container le e new ene. The staff believes that mere study is needed hrcheWcal hg
to the selecties of meteHels for such stere 0s containers, and te their fabricetten, because of the pessibility

, that containers say corrode ever the projected 100 years et will tote the krypten redteactivity to decay emey. The gedows alternettoes for decentestnettee of the fut t eactee buildeng eteesphere are espected by the hec
~

staff to have different psychological tapacts
fransportation tid Offsite Disposal

The ell ( staff, with the assistence of consulting psychelegs its free the feween Oe ign Group, has compared these
Alternettwely, the tryptes gas would be appropetetely pertaged and transported te a weste burfel factitty for to what already has teet %nd by some stud 6es of the psycenlegical stress effects of the TWI eCC1de#t
burlet w teken to e remote necettee, such se e desert, and released to the enw1. ' the hetC staff estimates '"d*** '''**"E" 8"99'*88 I"*I ** e**** Iite th* eccident et tug-2 produces tee types of stress enert and
that the Impact af handling, packaging, transportetten and buriel er remote reteese of the EP-SS would be 3-24 cent lawing Short-tere effects er these directly related ,e the ecCorrence of the lacleent are reported to be
person-rum (tetel body). talente but thert-lived. Sees reseeechers have reporte# that maile stress-related ind$ceters mere high shortly

after the occident, they had dv6sipated by ele-summer of 1979 Their fladings swo0est that stress changes
wite flee, and that long-tere mente) heelth taplicettene may be less then previeutly thought.
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geeed en geneeltesteno with psychelegists[the staff hos conciveed that the purging alternettee, dich can te . of P mee. wt cetim m. Educetten gend>=g, t 9th and seleut weet, mentsaerg,
e" *f sy 4 4 ead Vert nasy 4 1 All settenttee' iglemented promptly, has less potential for creettag long-tere psychelegical stress the these alteenettwee

**""*#"*#**'*"'***'""'"#''""'***'""""*"'" dich tme tapger to cesplete. furthermore, stace a empt decision on, and campietsen et, p rg6ag etil be
the first mejor stap teuerd eventual cleeng of the reacter betiding and decentaminetlen of the site, it ja

''anticipated that a mejerity of the pdlic elli percelse this action as leading to elleinetten of future risas
free TN!+2 ' The IIAC staff, based en advice recetwed free its censulting psychelegists, believes that this,

pdite perceptten otti reduce the stress SRd enately of the pdisc.
E as t eeneseel As es sent tilutfG-0662, and Addende 1 and 2), n8C het condotted a series of 38 tafermettenal

, meetings and agttvities. I'd staf f aise tesued en easy-le-enderstand report that enseers frequently asked' gedielenical Environmental monitorind Prestes
questions abedt remeslag the tryptee free the reacter butidtag Caples of the report, " Answers to Questions

- Ihe radiolegtC41 enWjrefGe8tteI Genttering areged the TNI site and nearby CoMittes dur{ng decenteelnatio# ef abewt Assevtag trypten free the three Nile Island Unit 2 tearter Gutiding* (Nuef E-0673), are eveliable free of

the react., n.nding at.npaere -id e. perf. reed my (i) the o t raire-entai Pretation age-y. (2) the
c ,e,,,, ,,,,,,,,e, , c, ,g,3.r _'th of Pennsylvania, (3) the S.$. Department of Energ, (4) the Nuclear Regulatary Cemetssten, and

($) metropellten Edison Campany (the licensee),
. Most of the meetings held were plannee by the htC, although some were ergemiged by other laterestet groups, af

- which 4RC officials were invited peettctpents. Meeters of the U.S instrennental protectten Agency one the,ine (P4 to the lead agency for the federal goverment le senttering the aree sorrounding three plie Island'
Penney 1. ente Department of In.trennentel Researces (Df t) ==re eseaMy inetted part 6c 6 pants et these erettatpxEP4 aporetes a network of eighteen str eenitoring stations ranging free ene4 elf te seven elles from Tut. EM

will else ese e nisuher of mobile radiation sealtering eehicles posttiened in the predicted desnuind trajectory IPA offl tels evtlined their epy's program and respenstatif 6 es for eneirererntal monitoring in the vicin4ty4

of the TN! site, smile $ tate DER personnel emplained the commently saniter6ng progree and other state functtensduring purging. EPA stil issue delly reports of their messerements to the pellC 8vring the purg6ag of kryptee.
related ta the t een p of int Unit 2 At these meetings, IseC erftCtels empressed their oldiagness to eeeti

alth ot%er groups of pesele une med en f atemt in ruotetag addit tenal information on the (notronmentalIn emitten to their own ofrect mentterlag, the Department of Enerley and r M M hayhWe m .
Assessment er steen up operations at unit t

sponsoring a Ceemunity tedietten sienttering Program that involve people from 12 causunttles le en appmteste
! 5-atle circle ereund Tut.
1

Aheut 50 individuals have coupleted training classes conducted by the hcieer tagineering Department of Pennsyl-
venia State Untweesity. The classes tavelved slassroes lastructions, Ianerateer treteing, and actual radiation '
senttoring to the field. The teams will use EPA gamme-rate recording devices, ohich are currently in place
around int, and whicit otti be seoplemented by game / bete sensitive devices being furnished by DOE through it&G
Idaho, Inc.

1' |
The training sesstens seco designed to provide e working 6nowledge of redtatten, its effects, and detection *

techniques, ene fecluded hands-en emperience with senitoring equipment in the field. Cittgens elli be espected
te demonstrate ein6 eel coesietence in redtatten monitoring before as:tuel aaottering efforts begin. Fe ing

the completion of treintag, team representattvee te each of 12 selected areas he=e 6**n 08thering and reporting
date from the psame and gema/ beta-sensitive Instreats en a routine bests.

aesponse to Commme

the draft sta. tron.entai asmoment for oecente.metw of the Three weie asi.nd Unit 2 a.ut.r s.oding
DLaesphere* (mueEG-0662) and tuo subsequent addende were tesised for pelle consents late in March Is00. The
pdlit teament period ended May 16. Appresteetely 800 responses have been received, each of which felt tete
one of three categertes: - (1) these supperf tng the purging alteenettve receanended by the teRC staff (appmat- 1

estely 195 res%,ses), (2) these opposed to the purging elternettve (apprestaately 500 respones), and (3) )
these she recommend dpCentaalhetlen ellernatives other then these discussed in the EnWironmental Asseunent er

who otherwise commented,en the essessment (appresleetely 105 respomes). Lettlen 9 of this report provides ]
the NGC staff's response to these comments, t

>

Castes of corregendence rec.elved are evallable for inspectlen and copytag for e fee et the met fdttc Document
Rose et 1717 N 5treet, ist hashington, D.C.10$M and et the hec total Pellc Docuernt tones, 5 tate Library

*
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fable 1.1

| fe froamente' Tapects of Af ternettves for #emovtaa the arvetea-g5 from t e Beector-totidian Atmosphece
'

e
fetal Offsite Dese te flesitue EGed ladleidue

to sol Preressias Accleeat s Orteettoaal !=posu esr
si,gnep

i Reactee entidlag Sete stia dose * Sete ette ese * 25 ores 1.) peesea-ree

Sles Purge 11 eroe Total body em dose - 0.3 ares''
fetal eedy gegen ese -
0.2 oree

seector Outidlag Same as above Same es above $ame es anese
,
' Fest Purge

! tlevated (400 ft.) appensiostely 1/8 40.13) Same es aseve Same as aseve

Pw ge of Elem Purge above
}

r
I

l llevated (6000 ft.) appresteetely 1/230 (0.004) $ame as amove $ase as above

4 Perge of $ low Purge aseve

Not Plume (250 ft.) ' Appvoeieetely 1/30 (0.001) Same es aseve same es amove ?
g

Pu ge of Slem Purge ebever

- Galleen/Tabe (2000 ft.) Appeesiestely 1/300 (0.003) Same as aheve $ame es above
4 Purge of slow Purge aseve

!
setective aos estis. tue sne. cryogenic abse,ratlea Procea 115-220 p esen-res r

Peacess s,si e. Procentas system Me sua ese - 1 eres
.

Total tedy gamme dose = 0.1 eres

e * 1700 sees
fete) Doey gamme esse - 20 eron

Cherceal Adaeeptten less then Cryogenic assieat the cost sntas 47 persen-ree

Systees Processteg Systse Bele stie E el eram
Total beep geene esse * 0 6 ores
nefrierested thercest sntes<

]
lite nu esse - 32s arge-
Tetel medy game esse - 1.5 oree

a

4

1

I P

f i

i-

,

! c
E

4,

!

Tale 1.1 (Centinued)
'

- Total Cf* site Dese to meteue Essesed latividual" i
+

teethod - b mal Proceseine acciaeats Occupatieast finesures
, , Gas Caspeensten teos than Cryogenic tete ekte dose - 410 aree 41 Persea-comSystem Processtag systes . 1 stet body gamme dose * $ eres4

f

. Cryogealc Proceulag tota stia dose . . Geta shie esse - 1700 ores 157-255 persen-ree
"'

Systee - 0.01 eroe fetal tedy Gamw N * 20 ores
1 stat toer he esse *
1ess (L e 0.0002 ores

Combinetten Peacess/ Apprenleetely 1/95 (0 01) Gete safe dose - 1700 em 115-255 Persea-tes
. Puege of 51em Purge ebeve Total te@ game dose * ?0 aree

se Actfen gets skig mee * 9.01 eres (The potent el offsite and ecceattenal
'

fetal body game dose - esse free she edromely large teventory,

less then 0.0002 ares - of redierstfee seterial withee the
roertoe tuileing cannot be reliably
esti".eted for long perteds of

astatteent, but is poteettally .
bigh and could onceed othee
altecastives constered.)

-
2.

"The ts11ective 50-eile offsite populatten deses fesulting free the purg ng ef ternatives are estleated tei

to e To end 63 person-ree fee total-body see otte ases rosesetively. - Although elevating the release-

pelat seuld reduce these popetetten dose estiest#5, the reduction would pr bety De me greater then 11'

o
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29 Pegesed actlee

The action preposed to te purge free the reacter buttoing et Thr6 sh ie Islead, unit 2, the arypton es
released free the damaged fuel as a reewit of the eccleont en Heft 40 1971 This #RC staff final
lev 6conseatal Assesseest restenes La e proposal schoitted 9y Negrepwlites toisas temeepy (the titensee) 3. 0 let roduc t t ee
for purging the reacter holldtag etetsphere through the buildtag'$ entgttag %yeregee cent.rel subsystee
( Ge r. 1). f#le Assessment does not eddress decenteobiettee of reacter evildtmi egespeent, interior wel f s As a result of the March 2g,1979 acc6 deet et ime TWI unit 2 *ecility, significant guentities of radieettlee
one surfaces, and treeteent and $ssposttlen of weter to the reacter betidtag se g er to the eeecter geolent fisslem products and partlCulates were releeted $4te the encleted reacter buildt#g atomaghere because of sd*
systee. These issues will be ederessed to e Progresenetic Geotroneeatal lerect k tLeeent to be isowed 9y the stentiel fuel fellere le the reacter core. et the present ties, the dueleent reelemutlies come6m6n0 le the
esc staff later In 19hG.

reacter bet Idtag eteosphere Is brypten-81 (tr-ES), eAlch has a 16 7 yeer half-lis . Sesed em Meted *C seeritage

of the reactor basildtag eteosphere state the accident, thy som entretien of the 8e4$ in the basildtag is abewt
L e esti/ct, ytetstag a tetet seventary of approeisetely 67,000 curies. Reacter building steesenere seseling
and analysts are discussed to detail la Secties 4 9.

At the present Stee the reacter is safely shut down, and is betag estak ned that way witA the deseged fuerl ini

the reactor sessel. React *~ bellitag eir-coeltog equipment is eu 9etetag the betidtag at a slightly nogettwoe

pressure (approatestely -0.7 pstg) with respect fe the rutstee steesphere. Yhts pressere differential enovres
essentielty no leesege if the reacter beiIding eteenphere to the one'reneont. hosewee, b=fere the f actl:
Een be Considered te pese ne threat te piellC heelth and safety, the deseged feel Gust be reeeved free the
reacter sessel end butiding. placed to conteiuers if necesseey, #N$ safe *y stored The radiettee levels le
the reactor bwtidtag are corrently such that occupancy is severely restricted less restricted access to tas
reacter betideng 13 required te facilitate the gatheeing of date needed far plaistag the tw11 ding escenteetme-
tien progree, and for the sesequeset wert required to accomplish decentaminetlea and other Cleanup eperettens.
Less restricted eccupancy will require that the belletsg steesphere be deCeueelanted te protece workers free '

enposure to the sete and geese rediettee associated with the tr-85 te tae reacter bestIdue steasphere.

On aevoseer 13, 1979, t%e itcensee adottted a roguest to the eeC sterf fee eethertrauen te decenteniaste the

reacter buildtag eteesphere by Centrolled purginC (feed and bleed) through the reactee betiding hydrogee
centeel adsysteo (Ref. 1) . In a letter to the 16 ceases em Deceemer la,19f9, the staf f withhelJ eyg weel of
the request to purge the bestiding and stated that the ett would propere en f ostrereestal Assegneont se the
sdject la early 1940 (Ref. d). The steff reviewed the 4tensee's teettte', includ+ng the disconsten of
eerieve ef ternelless to Peetter belletng pesegfng. As a resett of *%et review, the .teff roguested additleaal
leforeetten to the fece af 53 guestions en Decameer 19 W9 (Ref. 6). The Ilconsee rompended te the staff's
roguest en January 4,1980 (a ' 6). pwrseent to the requirements set feeth in the Cameiselee pelecy stateneats

of homember 21,1979 (Ref. 7) ens tne February 11,15n0 Ordee by the Strecter et the 0*f*ce of nuclear seector
Reguietten (Gef. 8), the DRC staff propered a dreft fevironmental Assessment imuniG-0w) le march 1980 (tet 2).
That assessment included the staff's evelvetion of licensee endif trations to the reacter beillaing hydrogee
tectral sgbsystes, as well es e discussion of the need to decentesteete the reacter beilding eteosphere ad
alternettees to centrolled purgin0 to the envireement The ortginal caement period for thiREC-Ou2 was scheduled
to end April 17, 1980, but we. e*Lended by the Coselssion, et the request of the Governor of Pe.insyleenie, to
Ney 16,1980. Tats final Insiremmeatel Assessment CalRfe's-Ol42) 4 beoed on itformatten end publiC comments
received aiace pelicetten of the draft Assessment ene includes en update of the 48C staff's evaluellen of
reacter building decenteelmation ef ternettves, and en eveleetten of pote-tiel physical and psyrhological
health ef fects ensectated with reacter building perging
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se need for ascentesteettee of sne meecter s.netas ateewnere while acts,tttes leestas to core efellne em betag underteten. It ot ti te necessary te coatt==e dirmt core
eenitertag Te ellem the reesteleg core senttertag teatrussetetten te esteeteriste emeld pese edettlemet ettes te

84 '* the puntic and to weeners naewe of the p tettes for cres meetstcette, se res.it to t*e seamtta of es,e
redteactia f tuta products et three eHe [sland $how1g 141s plottag instreontetten fan it ot11 ge mMedey
* " ' * * *' "'**" * ***"** *'*"'"##''* * " * * ' " * " " * *the reacter sendtag . . aseds te he decentestaeted te e steely meaner peteerity to perett the teu

rentetsted eccou to the reacter nettelag ascessary to esther laternetten. te metatete eges eest. ead to peweeds
temerd total decentetnettee of the unit 2 factitty. At peesent, the Er-05 dispersed testee the reacter betidtag At p* seat, reetetten te els le the reacter bwHetag et the Bob- and lef-feet ele.at teen meeld res.It se totet

. 4tette operettens which could be condutted feelde ths Eh,tidtag te prellenaery contentaattee date body dose rates of appreetestely 2.3 reatheur and 19 rue /Inser, respectleely, if a reacter svildtag entry ts onde
prior te decentestnetten of the e' .re, neevy protecttee clothtag and egetpoemt wH1 to required The neces-gathertag, fellenlag decentesteettee of the reacter be11 ding etensphere, lerger scale activities, sect es detailed
seey gear, includtag self-contataed respiratory equiposet, redletten detectors, communicettees ee.ipment, per-restattee mansing, prelleteery decentesteetten and ente'dtag placement, will to pesetDie stace louered,redietten g

seemet desteeters, and protective clothia0 **W d wet 9% espresteetely 85 pe= ads ead weeld heaeer the -legemere jewelt will reesce the need for personnel pretMitM gHr.
, ,y , ppg

The eventeel eenseel af fu free the reacter vessel (er defuelleg) is eE igertent ellesteme le the everall tats. ciechi.g .e.id ne e.pect.d a sneid . oram e,. esse.ti.n, en of we de t eeu ,ediette. free no
trypten cloud (134 res/ hose to uneMelded seln), altnewgh sees diffestem of the tryptea through the sett sueldcleeng effort uhtch cannet proceed until steespheric deCentenimettem $s cameleted. Defueltag will ettelante the

ee'en, ut fiatu, ,.umi. f.e dorte.t c.re r=retiunt,, .aich c id accer, for i.. fan =ciu ui prebebly accer, TMs clothing, houseer, useld not protect morters free gamme red $et lee er free high eaoegy

hens dilutlee of the reecter cGeleet. IA edditle#, defWell#g wi1I elleteele the S$jer eeWrce Of redteccitwo bete esitting redienuclides skich are Dellowed te centeetnete sgrfaces testes the betidtag

esterfel le the reacter building. Decentantaation of Er-sl to the eteosynece useld else provide tne less
restricted access to the reacter tellding needed te repete er replace core nucteer lettreentellem, te estatete Decenten*aatten of the reerter twlldtag eteesehere sound resuce the tetet body dose rete by 305 en the 306-feet

the reacter tel14 tag air coeltag system, and to sgeert precessing of the reacter butiding saep meter. elewettee and by 751 en the 347 feet eleveties (the operettag fleer) to 16 ree/ hour and 0 3 ree/heer, cospec+
tively. The dese-rate eelaes shown telee prootee en esenete of espected esse retes arcretag to en indt.edual to

Altheugh difflChIt te guentify, present ceeditlese leside the reacter tutiding pese elsks te the physteel and
psychelegical heelth of residents le the herristerg-Widdletame stee. public health riste, tacleding psychelegical
stress, will centleue te to e cancere thretTneet the cleeng process. In the NGC staff's apteten, etteleotten of
these rfste reew$re e safe and espeditlews cesplettee of Q cleeng activities et the site. Decenteelmettet of
the reacter buHeing eteesphere is the seat reewired step to achieving tete gest,

Rad t et ten
ta osw ute.

Elevetlea 305 feet $etere Deceateelnetten Arter Decentasteet tea [

The TIBI-I reacter is presomtly helag asistelmed safely shut down, with deseged fuel in the reacter wested. The
esteet of feel denege end the present core conftgwrettee are It is taportant that tme reacter captinue

Geese (uul W LI 16
to be malateined sencettical and that the deseged feel lastde the reacter to reeeved free the reacter vessel and

Beta (sate) 0' 0 08placed to a safe configurettee to ettetaste any poteatte) for Core recreticality.

As the stelee negetlee lepect, core recetticality would ressit in the productlen of addillenel radioactles ged14t 998
esterial which would require decenteetnetten. Care recriticellt,y could else leed to further degredettee of the

# # "Dreacter Ceeleet spi,em and the possibility of oncentrolled release of redtee.tivity te the emeteenoemt.

6

The licestee is presently relying en teren tejected late the reescler coolent system te estetele the Core sub* Gemp (uul tedy) }] 33
critical. hereelly, this functlee is eccesplished by lasertleg control reds tote the core, Dwelag the eccleemt,

(S * 12however, it is bellowed that seee of the control red esterial esited and say have dreined out of the core, At
present, mest lastrementatten previend for espiterlag rea ter neutron flee, and therefore providing fee 6eck en
beren effecttweness, to leoperabl*. Only one nuclear 6eatrement channel is aperating. If this lastriegat fetis,
stract messerseeet of newtren fles =9 the reacter core useld met be possible. It would thee he note #6ery to i*for It shemid se noted that Re-85 hete stin dose (appremiestely 150 ree/heur) is met a factee le SAts esemple due te
the states of the core by per19dic senileg and emetysts of Dorem concentratten te the reacter Ceolent. Although the presence of preteCtlwe clothing before decentesteettee and eltelnettee of te-SS tete redtellem after acceA*
the staff ceasiders the potential for cue recetticality to be of few probettitty, et util ne e number of years teminet ten. Decenteeinettee of the reacter 6.tletas eteespnere, thea, is nuesury to reduce .ormer resa fue
tefore defueltag te enticipated. 19 the teterests of peelic and werker he'tita and safety, the staff telieves that gamme totel-tody e - .5 free Er-SS and to elieteete and the rise and inef f ectency of mortleg 18 bureenaces pre-

' removlag the fuel le e Steely fashion will elleteete the potential rist, ne settee how small, essectated with the tecttwo clottlag ($nciading resse tavolotag teertag the protective sett and weekee injurtes due to felllagt t
Cere le its presept Cb,adities, SlHce deCentesteettee of the feeCter building eteesphere 18 the necetury test
step (a the path leading te core defueling, it should be undertetee le a safe and tapeditions eenner. purgsag tpe
reacter butiding cea actiteve teth of those goals.
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These releases emeld De ende tg ed as entstieg meteseelegttel Ceedittees auch that release rates of retteettive se* Elf'Cettee peewides fte relettwefy short pertedh of epergttegej flea 6tij f ty pecagge reistigely htgg gelege,
estertels vowie he centrolled te ease,= e. see recluteemerts of to Cf 3 fort 20, the sesige enjectfees of 10 Cf 8 ret *s (ead hence done rates) ten te e.oreged 1e e guerte, esta re.etteely tem telease rates. C;owletime
Part S6, appeedia B (Bef.11) ene the appl 4cette requirements of 44 Cf 4 Part 130.10 (Ref.12) are est e Appeasts I asse, emasever, tennet se eerseese.

6. 2 2.1 Igt,t_eeJescetet tee and Opeest ten The des * rete eurtet a perye pertes is essendent en the peemset of these weeteeles, the me-el celeese rete.
Seteorel#$ tel disperstep f acter (L@) God the tr-SS dose toneerstee fattee. Os>Iy the ar-et sese commersteet

The preposed porge of the tipit 2 roerter teilding eteosphere to the entifensent emeld esse the hydrogee geptfel fet.ter is a fleed telus, thfle esteefology (e.4, set /e ) tennet be teatrelled Guetag e purge, re'este8

s s,sm of m ,e.<t.c tI..g seat i.ma sysm . rt.e - ,.rge.fo. ~ re-t.re.l .g l. ..t.uus >. ~ .4j,est u itet m ,escime.es. . etag -e a. iese fe ee.,e .e-leg,.
be ellated with the tuheest etP free the eumillery and feel belletag sectiletlen systems and Peloeged through therefore, release Fates Con te selecttwely rehad te estatete erstred 3Dee Pete levels. Detalled It enecet

the bett I went stech, ishich to 160 feet eteve green level. The osjee components of tais system testese- en prece0eres for metateentag accepteele porge dose eates eartag secytag seteelegttel confittens Dy asjeetting
exhaunt fee, toelet tee selves, filtration system, and a redietten esattactag systee. Time filtretten systee *et***e Petes. he=e been restened me appeeve4 by the eleC staff. In eesitten, esebees of the tac enstte ste fr I

tenststs of a pMf tlter, e IEf PA filter, ee actteeted therseel filter, and e eaunstrees It[Pa fif tee. Reeleceeemt trtll senttee the licensee's atttens 4irteg the enttre purge, |
9, t. ue es-t.e ,ic.g .ese ne s.,ued theough = center sne.g pre rte.tten l.9.

At tile e8tset GT the slem pesege sCeneete, purge reteg esegle De esperted te he le the eenge of 50 to FS ce . ass

The slow rete purge altecestfee recommended by the eRC staff weeld be Caetted eeft eithie several liettlag the te-45 *esscentrattee to *he reacter het Iding decreases, t*e perge Pete set e go tegreeted to e menteus oft

coe@ti A 8 test tapertemtfy, pergtag would be Coat' led te llett the smulettee semieue fasistewel effstte e9presteetefy 1000 cfm The purge rate eurtag any perses eqeld te appeneemt en the efecemoattened 11stting
dose resul'1eg free the porge to less thee time enmuel esse eesign ehjectives (S ores tetet tesy,15 eroe ekte) tsatttless,

p

of Appendia I to 10 CfG feet SO (Ref. It' Deses emuld be teacmed euet*G etteel pergteg by estat reel-time
eeteorelegical este to calcolate heurly dose rates to effected sectors sescroundta6 the plaat- (The re9 en The incremental dose (ereo) for eeth purge perted is seteseed from the product of *he dose eete (eree<sec) andt

around fill te dielded inte 16 erectlenal sectors; wind diesettenet changes eiseing purgtag will resett to time descottaa (sec) of the perted The tetel este due to the enttre porge of $7,008 C4 ef Ar-SS 13 abtelmed by
Giffectog dose estes for insistehsel sectses. ) t=meiag th* lastetesel tecremental asses free eeth purge eerted. The staff est6estes that e,ee e 60-sey perted

it would ressutre appresteately 30 days of arteel purgtag te reece the EP'. towel of 1 e LO.spCL/tt to the ree ter
Cumulettwo esse, based en these calcolated dose retes la each effected setter, weeld be updel.ed heurly throughout DuilO8*g

'De purge pretess lie hypotheti et perseo le any sector seuld Da perettled to feceive e dose le eacets af thet

Appeedia I dose eestge objecttwo. for esemple, if the telCef eted tueelettve dose te a hypettetlCal persen, Os.rtog purge operettees eith the hydrogee centrol sesystes, senew ate 14 be suselied to the eeerter telliteg
based en acteel Er-OS releese rates and real tlee meteorology, reached the ennual Appeadla i tetel medy (S aree) tareagh the roerter bet 10ag presswetretten selve. Tats enso es thet etr sowfd flow lete the e sector betidtagr

er Dete shte (15 eree) dose objective le ne herth settet, perging emeld te 49scentiewed when entsting etted and e stell megettee pressere relettee to the eueillery buildtng sesid be esiste19ed with the layerogee control
Cendittees tegli result le say Getroerntal f acrease te dose to the IIerth settee. adSystes enheest fee The Peerter hatiding pressgeliettee telee is intetlersed etth the teneust f an te shest

when the fee steps. ervertheless, there is the potential for becsflee of conteeinsted reacter twilitag sie
le ed6't9ea to Appendie $ tenstratats, the slew peorge procedure weesid be Iteited by the entsting Three elle threesg4 tes feeCler testidtag presseselletten selve to the 3Tfeut level Of the ensatllery het iding t f the reetter
Islered efflueet release tethattel speClf 4(ettoms for neele gesets (Sef _13). These specif ttettens Censlet of as belletag p*essere is met eGietelned slightly regattve eith respect to ttie eientitary batiding (seneest eroe
lastantaneous foteese rete Itett end a Wefly euerage release rete Idef t. AltW these speClficettens beve Fadletten saattees to the euel|lery building scold detect the regieerttetty te stgesel for toelettee of lite
dose liettettens se thete Deses, they hace toes impleersted es eette gas release eete lleits. Release tete reetter test ldtag by steeping the purge,
elene deterstaes Confereente er een-Confermente with the techvettet speciflCattoms. As applied to the stem purge

rete altertletive, the tethelCel spe(iflCet tons effettlwely apply tely to EF-S$ state it is the reestateg Weble flew rate, lessereture, and rettet tee level of hyeregge teatrol adsy, tee flee seuld be eenitsred durthg purgteg
gas le the reactor tielldtag aperet iens- Systee flew rete, teaserstere, and red 6etten level are seesered et the hydrogee concesi sesystem

fee discharge petet. Godseral eroe redietles leveis eregne the filter 8 ous 6ag en Ene 3,*g-feet fewel af thet

One ar-st release rete techettel speClf tsettee reeutres that the instantaneews rete met escoed d5.000 pCi/sec. eueillery tesiletag wa=14 be ecottered by e total eedietten emet ter. General eres rettetten eeratters fieve letel
This insteateneous liett in dyrtwed free the eenwel everage R/q* (6.7 a 38 8 se(/e') for the 7801 stte end the and remote readouts to the limit 2 Centeel tone
mestmas pereisstDie Concentrattee (perC) for Re-8% je unrestrtCted erees (3 a 10 ' pCl/cc) es itsted to 10 CFe
to. Apesadia S. Te61e 2. Celues 1 ( Aef. g) This specificetten provides fee short-tere specetten.1 flestblitty. Table d 2-1 preeters a list of the mejor consemoets used te the Dydrogee gestrel sdaystem The sesystee
Any eutended release et this relatively Mgh tete woeld gesittly become Ifettleg te aperetten beteense the eeneust fen te interlocked te step outeestitelty and eelwes Close awtematically to f eelete the systes if top
Cumulettee Appendte I esse restriction else 1teils the Conduct of the pwege etternative (Ref. 11). ertleity le detected to the effluent.

A guertefly everaged telease rate techMCel specificetten Iteit of F200 esCl/seC, based en a more restrictlee R/Q figure 6.2-1 provides a flew diagree of the tiydrogee centrol sesystee sameif tsattens to the toyeregra centrol
WeIge (4 2 n 10d set /e ), weisle aime be appliCecle te e stem pwege This g seteely everaged release rete liett adarstem sette f acTunse (1) reelectag the hydrogee centrol sesystes eahaust faa enth a fee cepetle of producing8

te besef es est escoedt g, te one guerter, four ttees tee annuel Appendte I dose erstge e6)erttee Agate Ents e esateias flew of 1090 (fe, (2) recometsalentag the esat tiary 6 stIGta6 and fuel-m nditag guildtag fitter trates.o

(3) CollDrettag and eeectivettag the stect moetter (4) securing the supplementary filter trol.a by turning cff
the supplementary fans and tiestag the Isolettee eDer frge the stack telet plenis te the filters, and (5) anses-

N the Glossary for e def tetties of R/Q plag the plant went stack
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6-4
6-7

The eerst*Cese eccideel useld to en teedeertent ldtietle4 ef the purge systes et osateam f'em of 1000 efe with
* e M** 8W8" of W Moctor hw #6 Suv setse fue se}ee ceapemen e toes wstee*

]n eer ent ysis se essgeed tfnet 30 e1*utese GP-SS concentreties le the router building eteesphere of 1 uCl/ct, l

mere regatred for the speester te detect the tee 6 and feelete the systee. The 38 einestes esed te this enelysts * * '# "E '#8' * *# 'I *** I ' I"* * # ""***I
q

" '' " " * * Iis entremely conservettue end seg used only fer calculettenal purposes. During actual operellen e high reefellen
of a pee'llter, a telPA filter bene one e second sette flater baaa

eldre meetter seeste automatically step the hydrogee centeel sesystem purge fan and vales closure seule este-
estically (selete the reactee twilding'

The slee po ge eetbee toelected in Sectice 6 2 2 enes bened nesee met eseceding the esistlag appendte 91ernsettetr

# *"#* ** U##**to a 30-stemte period, e total of the curies sowid ce reisesee f or conseemettee, t*e arteere4gical dispersion * * ' * * *' * " * * **"*******#*"'**"""*****I'"""*"**"d*'''''#perenster is/Q) esed for this aceteat sceaerle wee & 3 e 10 * secso etch to No tioes Mgher tnea the annuel8

ett 6 ens, e ece t/Q = 6 7 s it * sec/e . however, by centrot t6ag tme pi.rge rates u tese essenty o' enrem 8

meep eet . usi e neg.ietery c.im s.los tag. 15), the staff ceiniatu thes the setet body een dose u
feveren te arteorological candittens, eigher perge rates can be ei-neeved wkt le st ilt seat ence*etag the reew6ee'

en indleten.el at the site beendeep weeld be 0 3 ores and that tne bete sala dose sound be 25 oree the total
esats of 10 CJR Fort 20 te f. 11), tne estgri celectlees of 10 CFO tort to, eccendia 1 teer' 111 este thee

body dose represents only a seell fracttee of tne 10 Cf e Poet LOG limit (Ref 18) of 25 ene. (5kta esse l'aits
applicele requirements of er Cf 3 e rt 110. 33 teef 12 3a

eee not IatIweed ie le Cf a Part 100.)

Ishes feverete meteeesteetcal candit6 ens es6st, the hydrogee ces* trol suesntee menid be operated at 9ts sen seum
- (P 3 f est Pam- fios rete of 100$ ste entit the ae-en comentret6en in the neste building is reewed to o 12 eCi/cc It === ld

Neu Ma y un e e tu a Mm e eilding tenceaheuen of 1 e uC Uu to
the reacter betiding purge sy, se is en ea6sth$ systee ortgtmelly feestelled for purging the router bwuding 9.22 ett/cc. whea the reerter bet tetag ar-at concentret to to reduced te 4 72 uritcc, tne hydrogee conteet
eteosphere. he e' the router bulletag purge systee in conjunction olta the hydeegee centret sesystem

sesystee newld be sociered and the the reacter testiding eurge systee started with een eespeesteets flom rate of
represents e ear'etten to the purging etteenettves *er decentestaeung the Unit 2 nector bullatag ateesehere.

* " **I# * * *
. A sceasete fee this purge la described to $dsection 6 2 L L This versettom le the purging alternettve weeld

*"*# " # '' I* "' " * * * " " * ' " ' * * ' ' * * * * * * * * * " ' " " " ' " ' * * *
} functlee only ener meteerelegical confittens fevereele for atenpheeft etspersion. le addittee, the purge

*' ' * ' ' ' * * " ' ' * " * ' " " * * * ' * * * * " " " ' ' * * * " " ' " " ' " " * * ' " * * ' ' ' ' * * * ' " * * " ' * ' '
ca.x act be cand cted e. =cereence ith w e.tsuag **teateacea sa8 auerteris a=eap relem r*** He'ts

* * * * * ' * * * " " '********'**#*** " * * ' ' ' ' ' * * * " " * * * ' " ' * " * " * * ' ' " * * * * * * ' * *of the seistlag redseleg6cel ef fluent technical specificottens. he fast pwege ie=1d be condusted 6a accercance
ecewe (see discusstea 8a Sectnen 6 2.3 3)'

with tfie wetgPted aanuel everage regef rements of 10 Cf t Part to (aef. It), the design enjectt es of 10 Cf a
Port 50. Appendia I (aef. 11) and the eppHeeble requirements of 40 Cfe Part 196,10 (Ref. 12). Addittenelly. r

623.2 Occucetiece* Easvee
the fast purge mesid be conducted to conserweciwly tielt the sen6eus bote seu dose rete to 3 oree/hr, dece
techetCel speCtflCetion lletts whlCh moreetly acceeplish thig wegle 64we 14 be motved, as discussed ebeve.

The actuoatienel espesiere entic ipated f ree the f ast pu ge stesserie et appege tootefy the same es f e, gene slanr

"
The rester building pierge systee $s cepele of Durging the lpeslielag et flew rates of S.000-50.000 cfo ktuel
peerge rates mothertred during eay Dee 6eterval would be deoeneret en meteorologket condit le=e end reatter

673.1 t av i renerat e t- '~ - =pa tl ~*hullding cence9tretteM. Like the hydrogen Centrol sesystee, th6s system woeste romene the reacter bellding
steesphere threygh a filtee systee end discharge it through the 160-feet pleet we t etut to the environseat,

## *" * * * * **""''"*''**'#"** * * ' * * * * "
The edwestege of using the reacter building purge system is conjunctles with the hycrogen control sesystee is

Secttaa 6 2 2 3
that, given the required feveret, eeteorelegy, it could decenteetnote the rem tee seitdtag eteosphere a five
days 99 ectteet purgtag over e tetel elepted time es sheet es approateately le days. Accordingly, the Caleneer

for the fest yearge euring the spr6ng seegee (serCh Mev) there to e f air lleet1henne of beleg sole 14
des freet associated witfL heightened psychologlcel stress ductag the cetteuct of the purge ueeld te eteleifed

espeettlessly release end estateM suf f tstently les deses to the puDlic in acceceente with 18e cetterne
OMussed b w6231 W est teste test f agrele artecestegy dische t%se ment *s sev pereit the f ast

6.?31 5pgg Descriptim and Operation p#rge Aplion te lee Meompitthed witple e 2* calender meet per sed. 00nmever , fee the f elt paseye our % the water
' ' * # "*O ****"*"*'*******""'**h*'******'(* *""* * *** * ' PN ' ' ' t r o' |the f ast poege eiternettee would use the hydrogen centrol sesystes described la sectten 6 2.1 in conjunctlen

'~ra'' ="aa'av'"' =a' o% % ms owmo. .~id ow n ade mte v to o we. .a~ te
.it.tw re arboucagp r s,swe r= rem ier b uding ,,, e,swo renous of t.e ur-se.mg i,,,ns, l" * * ' * ' * t *** 8 ' ** * ** * * *r C an kv5"' **' t '=an t* mr t '= f reae =m ar, 'e
exh of wech h a fice nte that can be .oried free s.on0 t. n. coo cfe wse its ca. De operated

'"* *'**''#8'***''"***"****""'"'*''''" * * '" ''d d ' ~ r * * * a' % ' ' *
sepacotely or ceuiteneeniy, ovelas opereuea of the systee. redeemti.e em e.c,6 f ram w rem ter

e
' s M te e M hs e alh*get tee for the ,

9tsf ldlag queuld be Mluted eith emineust ety free the eusiliary and fuel hendit99 building wentiletten systees and ' * ' "I"'***released vt the Unit 2 plant weet stst, which is 160 feet deve greae level. 1bts porge systee is operated
fees the isnet 2 centrol rees. stowever, because of modificettens to the system to allow for flew contret, e

IU * * *"*#""'*******""D*'***UO'#*"''''''F"*YO' * ' " " ' * * * * * * * * * *
emaillery operater tueuld the stettened je the euelltery buildtng to conteet tne pee ge fiem rate 79e amalfieryr

* ' ""8* "Y*
eperster would have caseenicet tee (les utth the centrol reos end esewld De stettened te e low eedtat ten area.

#et6ves are essent ially the see.
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624.3 ConstewtIne e 1000-foot Stect
(2) Seestee testistag purglag snedd not ne eeleyes sett the steur ene fell enaths te ellow for tettet winter

Y
seteorelegical cenettiene for those ressoas elaboreted la Sectten S 9

The staff hn tweleeted the dose y,4uctten benef ts e, selling fees the congruattoa of a ggge.ge,g gg ,g. [

6'2.34 Accid *at Aaelv5'8
a loo 0-%t steca onwie assure thet celeases m enheamees fram the effwts of ett enete stewtecesIne
technology for constewt sag a stat this height n wH estee64 hee

% cide t e.oysi. deu,i.ed .e secu. 6.2.2. 4 ead opts a **= e="a- !

a u. 40ao feet eie e.i re,s ~ et e misim.. e so-un 4+ ser mese. cnie.oe c . f iotie,i a62.4 Eeveted telease pepts #****'*"**'#**** ' * * * ** * * * * * *******''# ** " * * ' * * " * "*''**"'d**l"'#*6.2.41 latfeewe* eperonientely sta ennus ade t te.el e,og., e ,,n,e,se,, ,e,,t,wcusa ene tesong t ime re,i,ee t, co cg
the stora .ith the eetst *ag purge systee and essere pre,,, oyem. .e i, ,,, ,,, g, g,,,, ,,,,,, ,, ,,,stecas are aeroelly assigned to assure thet effluut entt velocities wtH give semieue rise to releases sad gage wwe. ,,

t,,,,g,e. the staf f estisetes thet a enimm of 33 eptns ,ece ne "*,,,e " "*"'"' *"'. enetaese m .e.e-ca.it, effecu .f new-t nr ti ~s. f =tm af f-o.g -temiot co espons- * === esse ,s.ncue.iei e iao fea nec..
i

eff t ats tactede ne height one peetten of aeerty stewtem sad the loroast of local **rra'a- f ae a'** 5ag
plant vent stect is 160 feet above grees, m6th en oett seeeetee of g feet. In treer te evaleste t.he dose 6.2431 MMlW (pm
reeuctten e?fered by tacrentag staca noteht, sto ster has e el.eted the alternettves of retstag the eetsttag
steet to 440 feet er constrocaten of a es. looo-foot stect Occeational saposeres dew-te.e se sectlee 6.2 2 2 we=14 opply to this eiternet tve

6. 2. 4. 2 tateadun Staa neight to 400 poet 62412 kv ceamentet impati
6.2.42.1 Desceiet ten

A stect retene et 1000 feet .ede physicet ty piece roeicac ts.e ef f suents soeve the ef fec ts et the co.it.g to.ee
. to ,8,y suet eeu, te.u. .iu m u o co eter = = attuag ann. caw a -d u can* * -- cen t, e m,.y sm.me.e .es, moi se ree sag efute to w es. .n, e,pe.e tas... ei .,ientstlag plant stect to 400 feet eteve greer, % estension sould te swerewarI*e with scoffeleing. whMh ==W 8

e factee of appres seetely 210 telen the eene, estteetet fee the f ast er slow porge
be used to seport the entensten with the e64 of guy aires. The entsting start could else te elevated to

" 400 feet ey the addettee of 10-feet secutas of the certon steel pipes. These sections would he,e W same 6.2431 Acueat Anjes3
diesete es the esutleg stect.

"" * " * * ' ' * *
Asseming that pretwrement of the necessary esterials for estemmin6 the stark can be readily accompilshed, the
staff estseates that the eagtaeerlag destga. Deece"*ent. constemt6en, and teet testtag of either waruG**

62% 5terf t eetwetten of sp.tas, of Coac, cape w ,ect3tyvetee epmgpeguse,le eequire e eleleus of four to five seaths. This estieete enes aet consieve the poteatiel tolerfe**ac's of 62.5.1 InM1tes
easting ead no- stewtven te s . proceswa -aer stmee tea *O wh'ca av m*dt " f =r*e "*'*"'* *'*f*',

In response to a request by the Geweraer of peamsylve=6e, t=e talea Of (enrernee Scientists (uth) eve eeted then

62.42.2 Oycatieaal Eeposert
heefth and safety ceasequences of the etspositten of the reacter het teing steosehere incles4g the purging
alterviettve recenseahd 9y the EpeC stef f le its draf t inwtrennental Assesseect (spletG-0M2) le their report toOccupattonel esposeres described in sectlen 5.2 2 2 would apply to this alteenettve. the Governac (Ref, 3), tha UC5 r ported that based en 'c6erent eviens.e of ef fects of ishole beep eestation ene

hus n populat ions. . as healten e*fects would be enticipates es a res.it of the ' ground release' weattag *e
62.4.2.3 (evirerseatal lapart

Nenever, the UC5 eld aet receseead purging, es proposed by the staf f. Oecause of the potent ist psycnological
stress UCS telieves puegiag eight toduce As e rese t. the 41C5 proposed toe ef ternettwo event of purging toen

Am lacrease 6e start hetght to 400 ft would ettekete the eff ect af the r**cter Duildlag **he cowlty memovee, reactor boileing shtch they bet teve will eleseine poteat tel psychelegical ste,es fee first eetmed preposesthe stark newld reeele with44 the make cavtl.y of the site Cooltag Lomers. ja eedittee, the plant lecetien la e
79rg.ag by heetteg the efflueet with en tac tnerator prier te relent 3 41 through e 250deot ref ractory l eaee

rlwee welley surrounded by nighef elevation terreia dieleist the effects of G4 elevated release pf iat ei
stect. Tlie secame Setted pecesses en eleveted release et }O00-2000 feet threwgn a teleti ely ligM entight tubev400 feet. An Mc rease te the plant stech height (e to 400 ft) wode e:uce the alreasy negl6ettle 4,e %ctten hele elef t by a tetnered teilen.

7.8) dose to the sealeue esposed te6vieisel Dy a f ac.ter of appremisately eight below the doses estimet.ed fee the
gpg ,, g g,, p,rge, $2)2 feet plusse 8eicese f>eeughg?50-f ee_t Ste_r h

o 2. 5. 2. t cesc r+pt io.
6. 2,4. 2. 4 Acc14 erit Anje 2sh

The staff hos evalestee the thiten of Coas.eemed Sctentists (ir5C) proposal to ce%tewet en hc taereter tone stect) i
N accedent enelysis descr5Dee % serttea 5 2 2 4 seeld erely to this alteractive

te heet the eff temat pgeged free the Mgtee butleag unser ben O comettions 84 taOnereter of (Ms type
shewld be leceted as close es possible to the eusilleep buitetag ta mistette tsie eagisseertag one constristtlee
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. This potential site to a ceneldereele distence free the aussliary botleses ead the weertoe ti.itotag p.sege systee

effort necessery te laterface ettA the Peerter basildthe purge systee. ifC$ *rewq$ entieetes* piece the tenstruc*
etta uMCh it seeId have te (4terface The large distence eteld tegnefy the engimegetag end constewc tiee ef fort

(fee Edee fee en tittlaereter facility at free sewom te ette comths. This tsee estteete does poet laclede time
' feweltred, and esound ettteetely fedett the schedule fee systes evelleDt tity. 4 htet ted design and leyewt of the

regeltenents for esign,. engseeeeing, protwrement of estartel, and pre *eperettomat testing. The staff estlestes
,eterceanecting ytesag between the euellfry D=11 ding and the levas;h site we=Id he4e to be perdermed

fee these registred efforts newle add et least tag eenths 14 the poetell 6084tewstien effert, moltistg te a
glosenet schedule of eine meetits for systee eweilability. _

yhe piptog meuld sieve to te sueles (et leest te some facettens) ie ordet met te testetet mereal traff 4c le 6 .
.

solta redneste sMpeents, concrete tresc6 WI18ertes, etc. ) esewt the Sete. The peplag emuld MestN leen tendag6.2.42.2 Occus,etienet t apeswee ,

felle.ing weletag to ernesre that no gas typene pethseys eesst. IDe eted for toestet pWEss would heeg to be
]

def ereisted is e detelled engtmegetag eyelopetten. The staff het else gensisited estt the Do9erteent of (q s
Occepettonal emposw et descr19ed is Section 6.2 2.2 would apply to this alternettve-e

(DDE) ames teeeetery concerMag the feestet1 tty of the UC$ telleen preposet. le these jwegeret, th. Nest h019
to 1900 feet of elevetten crucial to deteretetag amet effect wtad ssieer end ett tu telence o+tl hoe et fecescr

6.2523 f avironmentet tapact
t.e e,een,ser, 5,st,ng te ,,, the staff concors eita tats observeteen. Thus, a test er tiie tategetty (
of the retaferred feric tee (1-feet d4eeeter) einder estf ecoat stad sheet and ett turbulence condtttens eneste

Staff ewelvettens show taet dose reduttions can tie achieved tf heat to ended to sof f tc6ent quantities te elle* De toestred. The staff eeststoms these tests M e eejee design effect. The sta t has deteestaed thet ther
the ef fluents te reise eDeve the esete cavity of the cooling teuers.. fue reteese of a heated pliano free e &

schedule reg,tred to actasplish these actions and deeenstrate systee doeadility is longer thee the tieetebte
feet stect seuld rewlt 14 fegurlag of fstte eenes to the Gesimally espesed f ed$stdwel by a fete * ef GDpre*

estiested te the KS for sy* tee evellellity.
aleetely 30 metow the deses esttested for the fest er low peege.4

The K$ sLeted that a tteeteele for e tethered belleet systee was "songeshet dif f tcult to estlaste* but projMted
e r s : e aro mae aufres a yh,.,ie of feo, te ..e. e ths. iMs whed.ie ,o a. the e.ei s n te, of a s.41.ie i.eite. a. thm

one asie,.4 f.e sysies ie,iesotatie. e wecmf.I ca.iesse. .f e.ne int, tests. sena e. the remote ;
The tapect of et accident 6 evolving tMs alternettwo isoisid result in a tetel-mody ine which is appresteetely locetten of settente lend area free the costltery Latiding, tne staff belteves that the K5 has eneeeest wated
f two times greeter thess the sh w pisege accidP#1 dose eiscussed in Seclip 6.2.7 4. These deses would still the engtesertag ered constetacteen effert regstred te eeje tMs techat$se eserkele. The staf f estimates that th's
represefst e seell feertlea et at De Part 100 accident-tese 16etts (Ref le). efferg ,e ;d r,getre trea 7 te 30 eenths te ease the tethered belleen systes meermie The statt does met

r
believe that postponing decset.astanties of the reacter buildtag steesphere for this perted of tier is Ecoetelde

67.S3 the Tethered Belleen/ Tube Release 417000 feet fe, tg ,wwm eWud M het te $ G.
4263.5 MLetytLee

- Ihe staff het emeteneted the K$ progesel te purge the reacter tuliding atmosphere throoge a releforced ferit
tae heid elef t et roco fut me.e three soe Isidad my a tethered beliesa (alse see sat +0. o 2.s1 as statee p.e. ded ed te to tree, are oi n,hed te eseisu er ry the reo.,rw . imo eettag ,+pi g. the ecc.pe- [oy the uc., this tuh ..se es s.se 4.d oatried sad .e.ld reestre fortw st.d, t. ettere+.ie us fenimmt,.

neast e pes., n descritied 4. sectica 6 : : : e 14 Seeiy to tM. e teraeo .n

, le edGttles, the K1 stated that they $6d met team if settele spect oss meet tente on three ette Island to
tuplement this alterHellee-

4. 2. $ ). ) ( ev 9 r090 eat el IeM

le general, the staf f finds the Uci propesel, while est eithmet problems, EMheitelly merkeble end probeblF an elevated release et 2000 feet seuld physicelly piece redienctive effluents eneve the effects of the seelene
cepeale of being testemented w$this a year ffee the time the M !ee is mede to esse it'

tosser weae Cavity dad 8te*rDy terretse and would restit le reduc 19g effsite deses te the menteus esposed
lidteteuel Dy a fester of appresteetely 100 below the esses entiseted fee the feet er slem porge, Home er, the

. ffte mejor probtee eith the (KS proposal f4 that, et present, these es ao esisting ered e4 Three Itile islead steff would have to essess the psyctbological tapect 39 tMs highly eis1Dlg ef tevnettve en nearby resideets. I

eMch is witable for leuschtng the tethered bellene end its atteshed 2000-foot fabric tiabe the K$ has stated
, that thete peeposel meeld require epehstructed ground and eir space appresseetely 2000 feet long 'ty 700 feet 6.2. 5. ) 4 actident Anhe,

wide w staf f hn ..i.e4 Three noe tsiead e r pose.tial sein of s f t'ctent sin te inviseeat the scse

prope0eIa
Ihe actidP#t emelytis descreted la section 6 2. 5.2.. weefd 8:ely to tus alteemettwe.

The island is 40presteetely 11,000 feet to length py 3,700 feet le ototh ' The eartnere eme-third of the tslead
a26 _5=en_mer2

ts -u.see ., ,,,ree noe isi d cieer sune. uMts i e 1. = se t.iert. ,,s of t e sia d teouio scoe
4

e f 4 r y targe seeded cree, one e ofteIlow bes14 ered that Is preDe le TIWi#g De ered MO tM6oglee 4794,
The gtgff heg egelggled gie alternstige erthods for pueggag t$ee ceptynotee peector baalldtng eksphere 14 the

Best open space is south of the (,ejt 7 tecelag teuees end lecludes og esistieg perMeg let. Ther staf f estisetet environaeat. These methods inciese (I) e slew purge estae the esisttag hydrogen control subsystee with retenes
, . the open spei.e to be espreeneately 200 reet er eere =4de end 1%00 feet long Same trees is the needed ered of

free the edif t,e no. feet plant went stecs, (2) e f ast peerge estag the entsti'io hydrogee centrol sesystee
! the e tead would he=e to Se removed to celerge the stee.s and r,ector bwtiding purge S Stee with releases from the Itea feet plept went stek. (3) en eleweted purge esieg
} the esisttag hydrogen Centrol sdsy% tee end reactor be.iletag yearge system w*th releases free the plant vent

staca eie eta te saa feet, c e. eie.eted porge ni g the renter si,odtag porge systee .ith retenes
f

r

f
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The esisting p6 tet plant, however, es not pelieved, ay en tner the est staf f ee Cow personnel, to se a prer t*Ca 6
bystee for decontastnettag the f91! reacter buil@ log ateosphere This small scale Idoratory system weg emet
designed to De pertebla and is NGL reedily adaptable for use et Teq[, Appres s mate ly $4 of tne herstrere, tat ludi*gQfKW'A 1 ' lA
,,9, g g y ,, gg g g g g ,/

,

le the Oeist, sedel. puost importantly, however, the esisting pilot plent is unecceptatie for use in decenteeinsting
.,, g m tw .isos,*re in i.ie re-ior b nd.ng .euwse of this .,sioe s er, seei, f nu. t apu u t, At a stee,i.eedF d *

HH I *
' 8 require nearly three years of Cont inuous process 6ng (i.e , ne dueettee f ew repetes and metretenense) to decontaet-

mm - p = \ OQ neve the eteosphere to the naaminue permissione nr-es unrentrati.e (i . lo * pci/w) ee, worsers as re . red
g by 10 Cle 20 ( Ref. 193>,> >=,

21 Imr 3 '
f ( -C

2m A larger selectlwe eDserpt hen systee, ut th the (epetility te process approutsetely IW100 $(fe, f6es aise been4 3 I E- evaluated by the hpC staf f. Although a seleCl! e 40serpt ten systee of this s t,e hos never been constr t ted,| / m f" u 11f"" gQ uould be expected to effectively remove sure then 9% of trypton f ree the process streee Af ter pess tag inreughryg ryg . - dg the column, the gas streen would flow back to the re4(tor building Erypten would be removed f rom the Column to
O. . . -. . seperate flo. streme end transferred te pressors,ed cent iners for iong tere (100 years) storage the ary, ton

g r.o .I y -oep o,- ., e.~r . bleed. feed ,,o. ess or . ..nt t._.s op. ret ,- . syste. .es ,g- tom ,,o,ess im efe. .. .,er.1ed .o.,t .o.us i, f.e out t- son.hs . l. re~e t- ef . - e, , e t ~
__ e c --

reactor Duilding steosphere to less then 01% of its t,urrent inventory se est teate that preressing about
21,000,000 f ts ,, Gas (11 $ reactor-culletng totumes) would be required to reduc e the krypton levei 'n the= = ==,

w ,, V . . reacter-buildin9 08Se9 10 the maaitue peret ssible cons,entrat ten of Sc M5 This woulE requae appres taately
three sooths of cont inuovo processing

The absorption systee is beSed on the property of a fluorocart6un name l y dn hieroci f luornnethene , or F reen 17c
M to selectively absort fiobie gaseg T 4 process has seen integrated late a singte toeDinetlen column ot th sup-Q m E
C <9 *m perting equipeent, as shown in f igure 6 3- 1 Contaminated gases erg wi thdreen f rom 1% rem tor but iding, dehu

f*N g p= g$ eldified, f 6 ttered, compressed to approsleetely ll) ps tg, and rooted te near 10*f The gas would then be fed
gyg dd Hg pyg yyy fvg into the absurpt ion section of the cambinet ton Column and contacted countercurrently with the &nent lou'ng I tquie
f gE { f regn solvent. The solvent Containing Efie dissolved Erdl% would Subsequently T Idu b.to the intereedtete entiY final stripper sectiens of tne reluen Ine retesler at the bottom of the column would operate at lo4*f andu

175 pstg the solsevit f ree which the ele-8% has been remused would be cooled to a w'F be f ore i t wou ld be pusered
bot h to the top of the celuen. Trere quant itles of pot e r and iodine may be resu=est f ree this solvent strees t*yDN > e mole <.ular nieve and/or st Iver-topregnated Jea16te petor to teryc ling the deronteeinsted gas would then les e

tfie top of the Coluen Cef ontornaaled gases edy Centeen $ to idt F reon 17, and enuM, therefore. De pened0 g gg g th.ough e turboesp.mter and . Goi,cui., s ie,, be, t . f i it,,3 to ,,, o.,, sni,,at The d cont aminated r;es . ovid>
WO gI then be rec yc led into the rees tor but idlog unt t i the ke-Gb concentrat ion reached 3 3 fowohle I te t t s

mbCm 'L" c -l
y'||. > g The tonrentrated trypten waste ges would be toepressed and placed in high pressure cyliraters f arOE "4 s t oeage t he

rueulet two weste get collec ted f rom peor ess tag t he contents of the reet ter but Idung could be stored at 140 ps tg2N
oO in a few stendard gas cy f taders The internal volume of one stend4*d gas ry t ener )$ 1 $4 f ect' Ine 6rypt-

3T act tu tty in a cyllader will peressitate radiation shteleing (approminately one inch of feed) and some (poling
C1 A H ernet t welF, m kryMon Qas Muld be store 4 et lower pressure i and eith lower r t ss of lessage ) th a largeeaC

me,,,r of t h,se cy n ne,,, ansit, sto, eye is d%ssed in se,t ion t o end e, ens,urt .t io., ..d , bur i e i or ,, i es,,
,O99 Q 1) of trypton in a remote lotet ten are discussed in See t ion 6 9*m y a
<C MO MOmm y y ,,,e,,,,s,, toe nuc s,e , 4 t3 est,ns i,e ,,uc i,e, w,,ste, , % ,,,,,em ,st ie.t, t h,t , e .ou . d ,,s,u , re e t a qr

""* >< p<
yyy yyy 16 eenths* to nose e sta ted up 6*lertive ansorpt ion systee, c apable of proc es s ing l*+ 2ue ure 'nte verst en

E Q M2 M2H H
*(JCpe'~ runnel have est imated that a ein ream of 19 months would be reoutred on a *the t ef f e-t * uheduTo f or e.e e ngs
4 |Wst f e systes, operat lonal at fMI This est 6eete tac i uses o cent *ngencies ered Senere? s tar lifying em,eg.t t ons
( Re f 41) A sure opt teist tC scnedule of 6 mont% has also been est reeted by e Congressional sisf r aide (we
wilen 9 01

C- 2')
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et 1s43.- 1his estteete is based es sucil considerettens as personnel moelltkation one ergentsatten (inclueing
(2) rses $terego

engineers and constructlen wereers), systen ersign, c . t preccoment, systee fearicetten, site comedanet ten

(including constewetten of a bwilding te house the systs ), ens system test %g prier te operation. As a "best
Ihe pNess product, concentrated krypten gas, Could be stored sesite la pressu lied cetetaert. thanereusr

ef fort * estleete, this se,hedule assumes that ceSpet$ tite DiddMg for #1pienent sowId not De # sed and thet the
centeiner configurettens can be designed ser a bounding calcwlotten, the staff has eswenee that -11

' eeste eriterle (Ref. 27) fee the systee emeld be the sentem regstred for redweste systees pollt et aucteer
~~ $I,000 Cortes of trypten are stored to one centeiner if that cent 46 nee ruptores, e release of the kryptes

power f acilities_ These critecte establ6th the stones erreptable requireeents for gudlsty e serence, setteic -
te he CMfinement structure end supsequent releases le the environment Geer e d eD*Aour peries meeld resolt

designs Campeneet g,self ty classificetten, end prosperetlenet testing, this est teete, although recognieteg that
' la a totel-tedy gemme dose et the site Downdary of 20 ores and a eete seta dose f 17u0 ores, estantag a

some necessery eestpoent say be stelleele 'ef f the snef f" essgees, besee tan emperient.e. that procurement of -eR/O of 0 0 e le sec/o). . Ihts Celculated total body dose is a seell frectlen et the tietts set forth in
other equipment wilt tehe appresimetely 3-4 months. It sheeld be nOled that even waere equlpeent is ewatleble

le CFB part 100 (Ref IS). There are ne s le ease f eetta sa 18 CFB part 100.
it wt H te necessary te deteretne maere it ts tweted, whether .~t is foncttenal, meet metateneme 611 be neces-

sery prier te operet ten, and whether it te compettble with 18ie systee Gesign (i. e. . ce4 Components De Connected
busume-'y

based on coperity and evet table connectsensL

The telectlWe eDoerptlen process has been studied and het hee entenstwe eevelepsent en e seelt sCele. Large'
6)) Occeet tenal f =P.C state operettoo has not been preeen, test all signs indicate that the absorptten systee would perfere settsf acto-

rity te renewe krypten free the fl81 reector bel? ding eteosphere lhe esisting pilot plant et OinsL is not pertebleime occupettenal redietten esposee et the Get Ridge pilot plant has seen negligiste It is enticipated thet
and does not tacorporate all of the c is wh4Ch Weeld be needed et IMl. The pflet plant, Decewse of its

the empesure weeld increase sitghtly with e larger system. fne feetwee that sets personnel espesvre during
seell flew cepecity, could require more than three years te process the De11diaq| 4teesphere 14 the esateue

systes evereglen and estetenance $s the welume of krypten untained withte the process et any one Etee. hielding
peretseltle comentratten of EF-8$ The set ste f's "best effort" estieeted time requiree to construct a sceled upr

weeld be provided for components he,teg a sigkrediettee f teld for mejor mainteneme activittes, tryptee ces
(150-700 scfe) absorption syntes et IMI je et least !$ eunths, but a lenger ttee sey be needre, deponetag en the

to completefy removed free the absorter systes to forthee reduce espesure. ide estimate thet en eccwettenal
nualser end complemity of problems that coule ertoe curing the design, procurement, construction, testing, er

espesure of about FS-50 persen-ree woole result from operetsen of ta6s systee including filter renewel_ If e .
operetten passes of saca e project sesed en prier operet tae *=cerieace. the occupetteast ==p**=re eue te

dec136m wre sem to store the trys.tm mite, tne store, syste =0.id be enignee fer remote operettea.
processing onente ne wry low Deses te the pelic weets ne negiteitte since only sinteet testege of ar-si free

pomewer, lt would be unrealist1C te essume that the storege system would not require some eelstenance end survell-
the systee itself is especies. The estleeted occupetienet espesere eesulting free eateneed onsite ster 89e is

lance curicq the apprestaately 100 years while the sc-8% decays. This would resett ta en comittenen est6ested
90470 peestereo ( 5ee Sectice A S. ) See section 6 9 fee e etscussion of transportetten and of fstte eiseasel.

eccupettenen espesure of 90 816 persee rees. As discussee le Sectlen 6,9, t%e accupettenet espesure resulting
%eerst case eccident sceneriet ee not result in threats to pelte healtn end s# ety.f

Free e decisten re transfee the gas for effsite disp %3) (1 p. , hand 1he and packegtag of the gas for transport)
would rebelt le M eccupettenal espesure of 8-23 persen-rees.

O. 4 (hercee r Adsorpt ion %yst ees

.641 lat roduc t ion
6.34 f avireceentei Jepejr

The sen wg amman presents tne ut steff e.eiaetion of a nonregenerati.e charcoer eagerne, systee this
seisets. Soserption has sere release es a goat nrypten 6s reeemed from the reacter notidias and stores ia

systee is sintier te tane ces in neiung .eter re=ter (s.si eff pt tenternt systees .nio er. re.tinetypressumed contebees =lth caly etnieel reteese to the environment, eitheegh some leasege is empected le
med te rete += nemie gun for doce, prior to taese reigese to the e trene t the staf f e,si.eted noin the

edditiea, e fe. cwie cpuerters .eeld be winsee uch tie. ga synaars are c*ened sese,ent kaa-ter=
rewns testerstore end neriersted chercui gewrwe systees, seen systm id re in e.treepi, ser,stmp of the pressorised centeiners o. site .111 act effect the en=6ceameat e*rectiyi however due to sesstole
..iuen of chercui; the een<ent syste 54 require 34,000 ns and tu refripreted synte 12,0ue em. sethcerrosion of the stere, conceiners .ita t 6= tu petentiet fer Guiental niease =eule reeen while the nr-85
chercent systas nea operating ore ity ee.ie uve ne reimo usac+eted .itn the.; how.e. durine eat *cipated

is stas en site two section 6 et
opentiew occuerocn einer reiesm can w e. pated se.c. .ecie pies de not ren t cueicen, .ita chercoat,

teng-tm sw.ei nence .suid me re.. red
,,, ,

.

A regenerettee cherceal edsorter systee was procesee la e public c rent . The MC stef f has seteroined thet
for the purpose of enelyaing potential acc6 dents, the enterption pror.ess syntes end pressurisee storage centehers

1946 proposal is not feasible end It is not receemended. A discos .e of this proposal ts centeined ta
.

via he revieweg separately
Section 9 S.16

(1) Absorptien Procese '
A42 Sygee_Descrtption endpret ten

The mexiews r.ork content to the deserter systes ( tr-inch Ceten) et any one t see newld not esteed 200
"' *"E* ' $'U** I"'''*"'f*"'''**''*'''''**'"'"''''h''i''**'"''"''*"**'38'"8**'"'**b''**Cortes Precus cesswnents t11 be housed to e confinement str.cture Automaticeny acttuted twiet ten

Cher eel systes en Id ellow the same flem-path described for the pwege systee The radioective strborne erttwity
Welpes ur gle efe Wied te sepeeste the abserber f ree the reacter Du11 ding and the ges storege systee .nenever

free the ef ter eII45a$ ele sphere Will centet# = lstere |f the CharCeel in the eJserber systee is espesede selfhnction ls detected Assoptag en accident wnich results i# e re' esse of the entire prof ess inventory
e d IdM 19 H ns of , eM I e WId le # its C perity to a rb ypten, e jer fredlen et theof tryptee (700 Curies) to the Conf 6nement struc ture end sdwquently te the environment ever e 2 hew,

W= M es W GNne act Wy peswd thqueh W coe* condmet AddtMonal asistemperiod, the reselling tetel-tedy geese dese et the site boundary would be 41 erce one e bete stin dose of
26 eroe assuntag a R/Q of 6.0 a 10 * **c/e

C-21
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(e ) ses store,e M : DECONT AUlN AT E D
I VENT GAS

the precess preeuct. concentrated trypten gas could be stored enstte in pressertaed containers. Ihmerown
tenteiner confl@erettens den be t|esigned Dec 4 teund**g (alcelet ion, the staf f has asummed that all
$7,000 Cortes r trypton are stored la one captainee. If that container ruptweed, e release of tne seypton y

to tne tenf tne.pnt gtructure and subsequent 9eleases to the en.f remment ever e Ems hour perled would result

in a total-hedy gamme dose at the site boenderv et 20 es - and a bete soin dose of 1700 mese, assueing a
n/q of a a e le * secje'. rots caic.1sted tetet endy dose is a smelt fraction of the itetts ut forta la

*

10 Cf a part too (eef. 15). . there er, ao sata dose tietts in to o n part 100.

. Evae*'2

1. sei.u. ,tio. ,r. cess ~s - st. ate. .d ~s h .te...e de ion.ent en . see m w.,e. t .rge.

CONTAMINATECweie operation ha net wen pe wn, but ein signs indicate enet the nowroth syste. td perfom satisf acte.
F EED CASrity to remove tryoten free the TMl reacter butiding eteosynere. Ine esisting pitot plant at ORmL is not portatie

and does ad tacorporate all of the c is which weste be neeeed at ist. The p6|et pient, because of its
me.Il fw cepecsty, we.1d moutre more then three years to process the 01iding etae pnece to the easteum -

permissik:e concentratten of ar-es Tne hat sterf's %st effort * estiseted time monteed to construct a scaled-up
_

/

(150-200 scfe) asserptM systes et Tut is et Imt la monthei eut a longer Line may be needed, dependtag on the
T ,

number and complestty of prettees that could art 6e during the design, procurement, construction, testing, se
operettori phases of such a project. sesed en prior operettag emperience, the occupational esposure due te
,r-ess.ng ~d ver, iew. . eses t. ~ p.nc .ov.a .e wet..t.ie s we eni, .,~ ie.t ., ,,_., f ree

the systee itself ts tapected The estteeted ecCupettende espesure resvittne free *htended eastte storage is
30-170 persen-cee. (See sectie e s ) see section 6 e fee a discus M ef transporteth and offsite dispoul. .- ; ^ VOLATILE SOLUSLE

'

eerst ceu accleent scar % do not result sa threats te p. etic health and safety COMPONENTS Kr.Xe.%
C

44 therreet Ads _2'P'M_5Mt'el
6. 4.1 pa roduc t w _jt 9

_g _
v. fo,. , disc.as.en , resents ~ . ,te.f ..e,.et t .f . mr ner.o m,c , eds.r,er syst.o. ,h.s

,
9systen la s6eiter to taow owd la noittae water ruter (swareff pa treatment systems htch m restinely i LECEhD

esed te retetn nobte em for occay peter to these release to the environment. The staff evaluated noth the
I

emetent temperet.re ed refrierates chercul edurwr .ptees. soth systm .nuid reoutre estremely targe M FC - FLOW CONTR OLLE R

wiuses of chercoal; the seeient syntes es td reoutre se, coo tens and tne refripreted systee 12.000 tons. soth TC -TEthPERATURE ConfROLLER

chercoal entm when operating ner ity .oved me.e no reie. sos essociated wita thee; he ever, during seticipated LC -LEm CONM0nER
aperstwel occurrences einer nisaws ten ne espected. Since noose onws ao not react choically =tth chercesi, k) APC -OtFFERENTIAL PRES $URE

,i CONTROLLER1.ng-tere sureet s lence we.le ne requicee t
PC -PRES $URE CONTROLLER

. CC - C0htP05til0N CouTROLLERA regenerative chercel adsorter system was proposed in a pubits canoent. The NRC steff has detereined that ( _

this proposal ts net foss* Die and it is not reccomensted. A discwaston of this proposal is contained in
Sectten 9. S.16.

FC

s s.: getee peu.egtion end_ogeragon
__

_ _ ,

._, ..rm , se .. tr.ns... of r _e .-rn. t,.,t, f r ,h. r..mer . ,dt, te _ mt

charceat system would follow the same flow-path (***cribed for the purge systee. The retteactive alroorne actietty
free the reoctor building eteosphere will contain moisture, if the Charcoat in the adsorber systee is esposed F aguve $ 31 $Ch9metic Of the Combination Column
to huesdtty in encess of J%. the chercoal would Itse its capartty te adsort krypten. The major fract1# of the
motstco woule be reenved es the streerne actletty passed througn the c.coter condenser. Additionel solstere

C-22
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si s p.u mie u r ,* tw ar es fn= t c.atee n ii45ae oitn eine, m.-t p...tm w revespectee en.rt i et* ste. ,cwin is ames tau t. ;w t i c nqr, u t i.it, a % u.it,3 t. . ...,,. ...g.i ,

emme spot . tn. eri e, meat.e.* e in. =. tupmte enwn. .4 re.e v.i ee. $.eiteit, et ras *im*at 6 fu nie m ti.ite pipig a<ti .o.te sar i.= rus .c sn. ,4piae .,4 pe t.eu. ws , %

w. tim one in c pwity t. wc e.t. =tre iy c.ai.*tsu sa et.t.m. 'ia= e. tw jw eswe. tey . ret N Me atteety .utime mis me gr.pt e eat. f t cit. t. i .it s-sg reu . i. en, ...ot .,

fee e c -t pmte snm t e. ewe ,st t the i.cy ha. .t camui et e.g.im. A nrrtyr.t.e . i**.9* .ae e. .pt i.i n t an. at .n1*ie' as L a t sw i ty e+e. .as t. .a.ie te ete .4 t. tw t.t. .e sn.

cam t amere.e ,.t mie =4.w in, wi e cwe<.e c.,ie.e in r. t. pi. . e.ewt ie. in ca.rrn .tmp .m t. * * a . n .** ter ta. Me.o = t t.n, t. a tm. cut., tw 3.neig a n.,,i. en .,e
Jw , t.c, t. ,,i, s piuity ie m.it sine. t.n. ace cy e.e. .# e.ei < t i..ty in tn. e t.<- .ct i.its pipiae. tn. tiiter.. ary.r . e en c a.or.u.e. , .o. see . t i .a, . so s t .ia , .e ni3 ,,,,

e.netae t=%,nm 6. ar-n . nomi. p. rinta pnew s tut em ut ecc=rity wai t an iut ty. (n. enm.o Me 5 s. sai na *t ca<nt. .*i.ieias . as the nie c t s.i t, , ceiae te n. ...r.> .4 en i nie.it,
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f.6sueing the toepressed gas storage systee is tegregated f ate four units, postulated unit f at ture with a nuesequent !Ng 5(I b; 79
rewn of 14.rw c r6e to m e=+re.eent se a t -hour per f.d id muit sh . .ite neuno.ry tot l-e.dy

g e. du e of s o eres and a bet. ine du.e of 4 o eroe mus as e came..o.e us of 6 s a noN su/e$. The
g,gg 4n *= w

t tei udy peu d .e 4. . .e.n fr.ction of the no,s .et forth in tao s p.rt too t aef. 13 ), tone p.et too =n
pidoe n. wu e e no.i for .et. .. e e.. re . -g

.~* O
I _h , h.

.Summary
- ~ g g

Ja . . .,
the g&t compreestoa systee of fers severet advent 49es The gas compressten system te essentially e "ser. release" E%j

f{ $|
{ j gW *

3Esystee which could be operated to deconteeinate the reer ter-Seinding etensphere with tatignificent environmental
, *4 IJ 3,

*g gg 3impM t . The eccup4tional esposeate mwiting free operet ten and long-tere servet t ience of the systee in ent tedted g
I f hoj 53|ate be 41 person rees. N mjor disadvantages of the ses semprmion systen 4 the entens t., time required to je J.og >* gy ogDwt id and lastell the system (?S to Ib eentns) The MC staf f considers this time period unacceptable f or the

restant discutted in Section S 0-

a 3I_ %-e

6. 6 Cryogentc ProcessieQs,,tsie gy
u a ettyswyp - 9*,

' * >
M *

a potenti.I me ns of detectaennet eng the Ctanteeirmated reector-betIdtng eteosphere la through the ese of a cryogentc f f
5p m ., y.t.e m ..n e ,r,nop,e .f m c,yogem pr-m i, ,-ee i. ~ c .en..n e, -.s f r.e o

' , '
the locasing a6r Dy d6coct contact w*th itquid alteogen tboiling potat. -19S 8'C) The uguefied ar-OS would be [
allowed to concentrate and would then be geportsed send trepsferred to en entite storsqe fMility for Sulptequent e

"j
- -- -- - - - - -di spos t oen_ ese of m neef u non et cryogenic pecce..*. h. noen reco end.d my .erien. eget.ers of the

publ ic . O"
'' 1' i ,, 3, ,,e

e dk ak ' '' d'The MC staf f has evaluated the 4.es ionity of en en t sting cryogenic processing system (CPS) et a commer(lal n
bell seg meter nuc lear power plant to dMonteennete tne reactor-but iding eteosphere, The cryogenit nyttee het [

' ' '' 1
6

never been pixed tote operation and is theing ef feced for tale by 6tt current owner because of enticipated high I j j

{ g ], ]" ] f I
.per.t ng c..t. and m degree of cononued imen. ace that ene ne t _id rewire si t~,h tne iy. tee i.

-
;1 i im i e .rpumhe,e.ndu...y m n _e.. ~ em e.,e..p ..nds , _id - re..re.Le ~ ,e m
2 , e,,,,ee occ.m e, m eed to conf ,,,e .nuo..ted ie...g. f,.e m C,s ~ ndi,e _id.e pre. iei,n. ,,

o| 1 | ^ *
*: |c

feet long by f2 f eet wies and would very i n he t g,ht f ree 20 feet to 35 feet; e,
2*

|
I l 1- ,.

3 a | | 2 5: S
-.o ww#seva23mn- | .

b
O

If inbtelled. the c rySQenic Syttee weedid conforci tut th the re4( tor building through the en tst iftg hydtogenNefitr6 4 I
2

systee vne centesinet-d air f ree the rou ter t>viiding = auto be transonrtea to the cryocenic processing systes g i.

< =

ja the adjacent Dut iding af ter pasttog through the eM PA filters and th4rtcal soserber of W hydrogen cont re t e, " Q -
| Y NN'e Ae'*r W 2

'' 'a e. g
h

, , ,, ,Re yS too ' ''g
> a a a ,,,

The c ryoge4tc prMengiq tygtee (Optiste Qf three prMeggtog treins The adjor t oepC trat4 of each train are the 1' 9P q, q, q,

Ipref t lter, tete t yt ic rerpeD$eaer. ef terrooler. end c ryogenic treatment subsystre The three proc ent tag trains |
' ' '' d' db dk

I
ere us,aetta by a nyd we. .t or .ge 6y tee, 4 nu .o-nitrogen store system. 4nd a no6ie g.s stor.ge afstre a !

~

"
_ _ _ _ _

|
. . egr.e of m c rywme procm ng .yue. h shu.n m ngure 6 6- t ine e r,,nic pro. v.si y .,upe con

pr.c_ . . r ,-e m re. mar - ,.,,, .t . , i n. f.. . . . _.m t . . , m ,. f e . .f t., m ., m ~ e e. _ _ _ _

f a l ter t and Lt%mrtuel edbortpert Of the hydrGyen Corstrol bygtve f or reeo el of trag e quant,tlet Of dirborne redig *
Sttive peet tt ulal#5, the ele f ree tfie redd tar ht id tng wpuid be hosted in the CPS prehe.ter prior te inje(tion e3

eE3ini. ~ ces c.t.ht ic runeo.ner f or own -.e: .nd curre,p.adiaq .eiuse reduc tio, of t.ie rec.oehi ner ee f iuent eq
fIne ef f lup**1 get f rae t.he rernsLiter anuld thyn he c4cled in a daiwngtreae arter(Ocler and diret ted to the cryogentC

2
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judicious sonitoring and reste systee $seistice woe ladscetten er en upset cond+tten. In any event, tae staffy
treatment subsystes (Cf S). N sejor components of the CT5 coastst of two feed coopemere, a gas prehester, e

trece rec.aestnee, en af tercaeler, e separator, three prepwifiers, e coelepan heat ochmger,. a roeowal column, estnestes that the ensteenecial tapact during moreel operetten of the CP$ would be testgalficant (f.e. , im
then 6.0) etilrees bete skin dose and 0 0002 etlitrees totel-body genea dose, assuming e A/q ef 1 e 10'' sec/e ).8

e condenser heat eschenger, a phase separator, e escay celuen, a hydrer arbon tenverslee unit, and en sentent
heeter. (% flow elegree of tne cryoge*It treeteret subsystees is shown to figure 6 6-2. )

665 f cident Analysisj

lhe effluent gas free the CP% of tercooler would enter the suction sie of the CTS feed compressees. The feed
8 al ww. en feHe of the Er-85 swee systee This feHen essmencompresurs wowie transport the gh terough the preheater, trece recombiner and af tecteeler for ges beeting,

the twtere of eH ges storage vessels and 2 conenpending bmach of the secondary storage cente noemt structv eeremovel of trace quentitles of osygee, and gas centing, respectn eely. eloistuce would be eveovee from the cooled
ges to e eowestrees separeter. The ges would thee enter the propur)f ter.for removet of certen ei4Mde end any = ne of es e e es is esseerd te be mleased

o the bon *en ever a two-heter perted. Based on ennuel everage seteeeelegical canettlens, the catentatedreestning esitture. The purif ted gas would then enter the cooldown heat enchenger to reduce the ges temperature
* " ' 4 "" "* *I I "***"'E"***""M#"9te approoiestely at9"r the chtiled gas wowid entee the reeewel retuen where the methene one noble gases

bete skin dose of 1700 ettitrees, assuming a I/Q of 6 0 a 10 * sec/s2 This calculated totel-body dose is atessentistly ar-85 and stable arypten, mence, and ergon) would be reenved by conviensaties free counterflowing
smelt free-ttee of tne 16eits set forth le 20C75 Part 100 (Ref. 15 ). There are ne sata dose itetts in 10 GBltguid altrogen to cettect ta e pool at the Dettas of the recovel cetuen At periodic intervels, the Condensed
Part 100.

mothene and noble ges peel wavid be vaportied eid removed from the celuen eie the CP5 product compresser and
compressed late storage vessels for eastte storage et ambient temperetwres. See Settlen 6 8 for a discussion of

6. 6,6 etr Products and Cheef tais. Inc. , and MITRE (orp. $g,esentite storage. the lleensee estteates that it would tase free 20 to 30 eenths to put the systee inte operetten --

f ree Consultettons with centrurtion efigtneers et can Ridge leetional LaboreterW and W the Wear Wusky,
The CP5 discussed to the are eding section was chosen as a typical ceyogente systee that is currently 4,allable.the staf f estteates that et woneld tese a e6eseum of 20 enths to get any CP$ spehtienei.
TW gh 4 MW h N Pdh d W W hh %qh Mw we h w % %

r
whtCh operates by essentially the same pelhc6ple, is weigned by Af/ Preaucts and Chemicals, Inc. This systee

663 Or_cygtet tenet bposu e
also inses the basic two-step process, which comists of bydrogen and esygen recaseinstion, and then removal and

# * ' *I "- of sit the etternetsve systees consiered for the dee ateelnetton of the reacter buti ing ' atmosphere, the CP5 isd

the eest comptem le that it consists of more end varied cocoonents then the ether systems and is espected te
E "Pe 8 ie e system proposal, untie using the stee cryogenic*

require e greater degree of esintenance during Operaties in eddition, the systee operates at positive pressure
. * helqu . m old include e cloud mycle to the necter building. The proposal states that the system would

(8% psig) se loans aust be censiered as en enttctpeted operational occurrence. If leamage from the systes
W , a FeMu c@ net s ofectorred downstrees of the Cfi recovel celuen, that leakage would contain highly cent.gntrated te-85 (thet is, et

air separettee plant, keypten disttilation celuen, end eclecular sieve filter bed te reevve the Er-SS Theleast three erers of magnitude higher then is preceding portions of the system). . Therefore, the espesure to
proposed lwoject uhedule totals 11 moths, which would allow nine months for pres.urement' fabricatton codifice-

worsers operating and malateining the CPS is enticipated to be greater than that of aPy of the ether treatspot
tlene, and iMtelletion, end two eunths for the startup, ebugging, systee opt tei2atlen, and reenwel of the

alternatives. Ihe l6censee estiestes the esDosure te workers due to preceuing, maintenance, and required Kr-85. 4towever, the schedule does not Coneider the need for e new bulIding te house the systee The eseC $taf f'
surveillence octIvities during long-tere ensite sterege et the EF-Ob, would be appresse4tely 570 person-eems.

based oe the discumsten in Section 6.6.2, believes th$n schedule to be en unrealistically short entieste,
nest (appre.teately seio ef snes estteeted espaure would occae Dece'se of surveilleace activities (inserviceu

ine.ction of .ts, meintenence, and samptinel assec t.ted with the iong-tere storage of ar-as. The staf f, . seer L~~-~2 1hensever, does not agree with the Itceme**s estleates of the frequency and dose retes that could be encountered
]

during surveillance activities nor with licensee esticates that exposure to workers would be in the reage of IU
'

" "" ' ' * ' * * * "*'E***''*'* ' '*" E#
to 2$5 persee-rees. The staff's lower e tteste is based en the pagahesis thet would be placed en esinte19 tag

*NI#" ** **M O'E Cinplent espesure AtAAA and en the assumption that workers would spend less ties in high-dose * rete areas then the
M a McWie to EM Ntor bu61d% wouMlicensee has estleated The Itcemee agrees that entre steps could te taken during design, engineering, and Mquire edestlanal f 80rication, and more importantly, e4, require proef-testing before finalikation of a systes

constructlen stages to reduce worker esposure; however, they state tDat such changes wuof4 slgn6ficantly ewtend
, the 20- to 30-oonth perled estiested for teptementetton of the CPS. The hec staff believes that if AL ARA concepts
are taptemented in the tattial engineering and esign ef forts for tne f ac816ty, the schedule would not be signif t-

The primary advantage of each CPS proposed is that the effette environmentel tapacts either from operetton of the
cently estended. systee or free worst case occioent uenartes are insigntficent. Selection of any CP$ as the test alternative is

not without its disadvanteges, however. f irst, esign, construct 6en, housing, and test ing the CP5 would resuit
6,6. 4 [nvironmental !alejt in signiflCant delays in the TN! Cleenup ef fort f ree IsRC staff caseltettens with construction engineers at

oem Ilidge hetienei Leberatory and in ene nucieer industry, we e,t.eets that it wooid te e e si,,eum e, a So,the
The CP5, esigned for e recovel ef ficiency of 99,15 is net, therefore, a ,tero-release" system, During the to get any Cp5 eperational, Set 3nd, besed on prior emperience, operation end meintenance of each CP5 isnuld be
estleated 2-D2 months that esouId be required to process the reactOf* building etenspshere, appresledtely 60

Ilkel* te produce a relatively high occupettanol expesure. Finally, the enents storage of concentrated
curies of Ar-89 would be discharged 14 the purified get effluent free the systee. In additten to this, an quantities of Er-8$ generated by eacn af ternet tve would require 6eng-tere perfedic surwelliance and would
eMpecif ted amount of Br*84 would be discharged to the environment due to anticipated leakage free the systes accordingly repre* **t a continuing r6sa to workers en the site, as well as to the pet,11C.
The staf f bellowes that the CP$ can be esigned to einielfe the environmental tapact of uncontrolled teenage by
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Figure 6 62 Flow Diegrom of Cryogenic treatment Subsystem
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sII booem.i ihm nomin f* ettopeted sees u-o for sca ee-do sy-e-se emnong and sei t asent.e syste.r

are aesu e. the swie. enig s e e.s.ee nine , ne ree,,,e , (fe, i.,eesu ,e neini,3 to mise ,ee.

* * * * 'ha* e" 'ata f a **** ei *i" "a"P** * **i=*r r".i r-is mt 2r' f * e.oewe eaThe staff nee euse. tee the fee.i nny of coat.i.g . u,eteirme.or, antee (,wooei use,, nee, ,e s .
cae.cmise, cryop.se p=mt.e, se seintive ser,oe,> .it. e.e of L.e hoceire rp titermenees *f***d"'s**"'"''''~'*"'" '* '* "hda'"'"e<""'""""'hd****''"*'*"~a=
(hy** gee conteel se wecter-nettstes pwege spleet f*is continet ten e,thee new13 se peev rmee in t steps, for mouletery moutmeeats wMrh eey be menosaea as the ms.4 of e esteiled sten mies of a f acentae

first e arypton-cece.ory ,ystem (the artnery systee) would p erm one tentase oppree 6eete y et ,' the scypten '* * * "s

free the coorter tes tetag . fnee the remetplag seypten (appee, teetely 3,000 certn) .e.sg se p.,rp4 to tne
eaeteensent thre gh either tne Igs*egen rentret er mector-evt estag p,rge systee a tne ess,neery systeeg 6 I3 D1M*"*MM

The stief adeentage of this etternettw is the ehertened ttee per6ed, reistlee to the euermet6 es emosed to "* ""*8''l i'** I '"8**""** th*' ''*18 Nhl t ''e* **e 'e**at et w of tM s al ternet t re reap f ree I IO Mt person-eee
' 5ectieae e 3 4 4. whice sev e to rep. tree to emptement et- tHe edeeatege nsetts free , euer wete prwegung (8'P**dI*8 ** W *eintien of eithee tne bas er Ces es the prieery systeel and ere etst genee te % ttene 6 i 3e

eystem eequirensets. If e 9%% te-p3 resent eff ec tewy $s estreg Otk the peleiery sythe, appree teewly He *"O O O ' I

#811Wa sett feet of contestaeted ede will he e te se pmmed betwe p=rging could pewsw I, ereof to

'I* l*JU"*'M *' MUpeetess this eolen withta appen6estely too esathe 4ceeperehle to stem purge t bee) the presery systes eeete
' *eewire e flee cepecity of $100 ufe FMs. priency entee used te (seetaetten with p retas eevid reestre

flew or storego caperity (if ges compre.siee to room as the peteery spose, appreseentely n.its of ane Ih* **''re****t83 #*e lee *.t ma latte with thts siternet tee (m.etag 51 of tne rees ter-bendia6 storisoner te
sapetity coq =trement fee fell *seate trypten-rwowry systees descrieed estee tu, ess,sse,,g_ tawatery of sc-8) is puted) eevie be averseisetely im (0 01) of the sapat mer teted ='th the s'o= purge

alteenottee etwessee to Sectie 4 2 this .o.id penent neguginie petis reelth rtu (1er Lett s*= 3 1)

the staff hoe estieetee e neeeute for ee68a6 e coentnation etteenet tee operet tonel. Tre f.e primary synees
thet cowie he speesttenal to the leest slee are the cryopent grueess#g systee (CPS) 44d the selectiee doorp- 41% Arc de,1 A*alys 6.3a

*~ ~

ties systee (SAlb The staff estteetes thet the stateus tieen for e ret t weie Cp1 er 545 to te specettenet e*,
20 emetae and 16 eentne, respectively. The the*Coel*4dserptten tystee end $n*Ceepressten systems neutd require the ec,itent emetyees wurteed te %erttens 6. 3 6 ene 6 6 3 eevid apply to tMs etternett * The envitiae

. e stateue lead time of 2e emethe for felbacele systes evelleellity and weeld roeresent e eejer toastedstten totel-body and bote pin ese to the senteue sapesed 1adtetswet are estimated to be 70 ead 1100 ores.

effort. seen wetee-dee, evermi easeeptim (e s . Soos im of refrtnerated cateceal) er ce coopemin " ' ' " ' ' " ' ' '
(e.g. , F elles of 35-inch 00 pipe storess) trateen represent wletteely tapractical etternettoes coopered to the
Cpl end 545. II

L

6,7. 2 . $1sl eje.wetyg sg. The stefC s miespea showw that tho' Nomb6ned" e'ter,et Ive seined cea redw e the tes.: t to fee system cei bf
an ny , o e=h n is hm,v.a tm the .. 4 i t. f rees is mese tM eenim., e,e,eue.si is e ,ee,

le the teC staf f's estimetten, e scaled-4taan Cp5 ===ld consist of one ,Nss fa pretm teg trete tes appened to e.id, for tne mesm outlinee to W tles 6.4 reprewats sa vae< teetab'e eiew in tee scentee+netion of ite

three treino to tne tutt-nele systee). The reestador er the Cas. Incluetag the vieOe ses sterep systes envid rnctor-but tenas eteesphere.

remata essentielty es designed fee the fe11 ssete systeo (see intion 6 4 2). The stef f est heetes, tesed on the
seestriertten of a seelt belletag for a CPS with one prosessing trata, that the toed time fee the (p) eteht le * N * N YM
redwed, se comperea to felt scale ty es such es 4 months. Then it weeld :llit teme apprealeetely 16 earths to
sete a smell ecole CP1 operettenet ene en edsettenet two months to process tne first sie e611 ten seis feet of Alt e eM tves pMemd M M*Wtat the mM 948 ether then by em W #1 aoPuy ord% ule% @

centeelneted etc, At least onether eentt would be required fee perg6ng, assuming suoner/ fell meteorelegtcet . ' a a "a fe t y e" W ( M 4WdWI N W* M
IeA8iI$e#m Isee %ecIten 0 2), te fedufe the ree&ter bWtidt99 CoMentret tea of 5r-8% te belge eso teus 6'ere'ss' ele
concentrattene of ur-es (that es, im thea 1 e M eC1/c0 **"'*U**'"d*"*"''"'*"'*'"**'**'''"#*'"

the fult-wele SAs desertbee te secatn 6. 3 would rewire the capautty of preeming suces none,ea sten 44rg '** "'sUag whaelaQy W Meda9 Em is UmHH leHe & d pu den e4 m me,atofe'M mM * We#

cets feet per staete of reactor-tallding air, heroes. the steled'dnun SAS weeld te required to pro 6esg f ree yg #1"' 8

to 100 st4 thus, the so'eled-down system cowl 4 coas tet of e eingle trate ene feed geogsonynts (dryer, compresser,
fel4 trap. end telef epler lleee) and a lower flow cepetity e6terpt ten gelumn, the requirements for the geple gag '

' '

store 9e systee useld reeele epghenged but the eserell tiet)dtog regetroernts seelg the seeller then needed for the
feII' scale systee The etaff est lestes that the feed s tee for the small'sf ele hA5 eight to reduced 6. as eure #

et fece emeth6 This it meestd still teme a e6ateus of 12 eentho te get a small stele 5A5 operettenal, felle ed * * "' "*8 '*#"*'" "" # ' " " # *

by Seeeeel months of systee operetten and et leest one month for sesequent reerter-tiettelng purgleg ' '

rub 6eium, the Marey pressue t ef kr *S%, say coudet me with seygen to fore eb o the teog tere seresten erv .t o ofe

ei.f f. prmeri,e. eme, n,.t. .nm of e n e, , m,.or i,.es ,,,ru,*r u.a. e,4 a." mi enea e og

n- m e r, if . w n d, s, net -n.u .m . se. tnet . red to tere a we.,e
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L me.lt9 f f fa t.
F. en tc tr

fne .iters.tiv. to ef f.t te bri.1 4.tr ng rt.ti.a s. . remed. lar.o.a ue o. ate.t nea rei. . to te. .*wie.*- y33 gygggg
me t nie s tem.t h, penis,un u.t . wi te '. N u 5 t v .*08 ** ***** * **8 t' *""* * "** ** "** " '"'*
.t o. et, u te ; t u a r ter t . c e en a n.t *** =" ? ** * **" *'* t N"4"** * '* * '* ' " : Tw #8C .tef an entan*e taet' tw= We e. ate cu. enyoco nue he.it. ,s.u n ut.e een mn
fc i t., c.i.m e., the r. e. o nwates .6.= - *"n**""**********"***U*-'''''*^****"**

- .** d n eterut ta c.N.t.e t toi m.m it, ...pt ene * uuer cur u
. .t n.1, tr rt u t. . emt. ix.ua, we *M .a .t ta= r~u sia l ad D * * "" *" D ' > 8" *"* *"

. ser tw ner'.
.

e<wma peame itc u. w petic.ie, tu. St . u == o we,-t.4 m etwn, uc weas twr

p.t g.pg one tr.a. pert.ttes re9dM i.n.) .e the . Iter *.ile. e'/ t e gn. .pe .o.a. F.* W Buriel *U'NU '. gg gn,tpenapet.1 Fretecti. n Ag. cry, the U 1, Dep.rt.ent .e health, teut tl , .ad lf ere .as t gr .f
tw e.,ntee e.,uet t em a tae t a.=iv, e to F4 pr*** a*- *""e"b"*'"""""""'**'""" 'mpa** w %ths. aeseng ** tw se*m* er Peamvi.ais ne tees.a e cm.raeo sci.=u.u rwet.4
.,ym. .f . -te os. c.se .e a c ume, tw a.c surf wone N *-ama'y m'a * ** ""*"* * * tut, see wer t e.ueare e .re ce. u .nw. n.e, r.c.u no n p w.up., . . siecin en.rue

i .r.f,me.. .e mien . *'d w *t mpt** n . me t .' tw 'er e =i =d us tief. 33 % u c , n e.c. tie.

ern.cu.= m .eme e.t. t xp> i. u.ie r rt a p. g r.,, as t .t m .r.. n a, u w r..i
,,2 g- .. . mat f wat i e m a. ..no no.. fu na..m .un m,n t t. nunn errut.e t o.f . m t. (n. asc I

.te f'. poppat. wr. i., n... ,n,uoi ,ane no.it 6 a f, .iie%i s, t he ,,r .ii ...

% wo r ene em sayati mo t tae f ra W 's**.4 3* * ***( 3*"d "t" t'*"**"""" **d #""* "' **' Ad*t'*a*ny it read w aetes th t. tie e ,a tne ro.t6aiy onete r.49 mith ty v mm . mn oad
.e,w n. a sc o to t n. mewm f as."e* ** be * ** ***at ***"" ( ' * ' 8"*N **.'5 *"*"*) " t, = rw 6. ret pieu er sai .. f.na.ine avre*as
m m ter no n c.e .amwe. 64 mid =et += N* t w a*we' . ** **"* "' "* "" " '*"" "'*'"** **"'
..w 4 su e, 748 RL%nt!M

3n n m or ta u. i==t mut ta, rr<. tr weut w. ee en u. ma*** ' " W ** "'''d 'N % uc au i rw tr-n .as .= mi. ww. ro... e . tw ti.e e an. noe.* a 4 ,ee.e t* * " " * *t .g ncu,, t .sc .u f f ew, are rm==a4 ta h =** d ""* '" * '*"*#"* '**"*' das **.te-.f-ta.-art e 'aet**c ==de ls. '**'* e**. S. * ** Sieaif s4*at f.e4 * ta .y *a .tv.= pat er .eee. .f

,w ,m ,, t u sono .e . == t w e,<name c =*.pam *""" *' a*"" * """*"'* ** ""' * """ apan stae* w fra 6=u i.a b a o e e sne en th. uc tr-es em mi s. a e=4.erment .iu
a . .,, .c p. u ini c w.a. .u.et P.eu ms . n . *** d *"at ** ' **"** "" ' 8 ** "'"'" ** nt%te. em**e or the er 4 neh.u.o u.co ee.4..o ent=u m nr.ummt.,uo ,.~

Mo, sin .gu,ew pane weita aa.maus (sa 5**"** ' O <***aa. * W ri ** . e a re man ta *migdum At**x*e*4**.itUm s*gt.ggewryt.a.g.e
-

-

gae coaere w*a.i.a thmot., ace e,wt u3 cao. s4) un e u. anic inf.,r u m ,3 se n a

thi ..com 4 e,r%4 fe wp so.rt 44

aryewa-es i. . c.cmeta sus.e er eor.e 6, m finia w .eene h. , enten, u.* e. , i,ess,
weium-na. .ne ,1.t 4,rit a..t .f the ar-as se tne viit e re.cs.* noname re..n.4 f r ine f eui .f

cas,rn erwr t. (n. iecient er,pu. n .e omat a sn. ..ca. .t aie p.o n. i= w. , i. .r.c

esumning.uic m., n.;ar ,rpa,ry,te, . e. %.e em m tuy.m. t..som,
.as se t un=re eneew.i ructi . ..t. . nee .onen a naa, on, tryc -es u . u r ,..,

' P.diel.gi .l Mlf * | f f9 .e We s t bet. pert iC le. by teD ei f fer.At eet.y.. Set e.i .i.e 4. p.t fell.a.d $yt

.inte .f . e rer sar 95 e3 .f tn'. sec.y prem

5

Peopl. .re c.atNew.ly .sp ed t. Br-t$ whit % i. r lly t.nterned to the w.fld'. .t .ph re in the p..t

krypt.se hM Pe.. F9 ...el lot. th. .t .pher, during out le.. we.p.sg. test. 18 .sl.itie., .rypt.e h . .sie1

t.et lasse. t. D. Pe Pe. d t. EM .t.o.9%re f r aus le.F F.sel re.r.co. stag pl.al. tar.wgn.ut the we#le 4. .

r...it of the.. ro le..e., 6.c.gr nd tent. .f 6 cypten the.vg%e,t the e.rth". .tawwner. .r. re.46 iy det.cedie
.162 edt.nl.1 tr eat. |. the l#l .r , fer .. pl., the D, $ $ ag i r.n. eat. ) pMt.gti.e age.ty h., e.wred

i'98' I b.C.gr8 tend 1.Me.e.tr.t I.e.1. he .b.ist 40 pC U . Thi. defw eat r.o.a t..as't. te .' ice I E* 85 bas.g**weie
.6 4. .ad t.t.l*twndy ee.y. .f eb.et 0 Onnoe .no0 0000005 or.e roweetlee ty 1. .it .eaner. .' the pel6c Th 4
res&.e.a t. .* .ver.go annu.1 ut.i body < .gr.une epse t fru. ..e t.. .ther tk.a .ectat) .f ovt NO are.r

f# th. U $ Mit.I .ftd deet.l 9.p.Wr.. her 187 d.unt for ergetier 10LT .r per ye., tw Individu.l. 9.

Mt. i.eNtt#7

.rypt " $4 hu loe, b l.ee ..,dility .ae high 3 6p td ( f.t k ..hA 6 t i ty, but di f f e.e. r.p lely 1. t t..we t. F ( A

t. set ent r.t l.a t pr.p.rt t.n i t. tk.e k the swer.eepelag .tr. . E. nee t t.4 referees to .. .quilier tu. g.ar e.-

t r.14.n . iire e.t t tes m.t the .quHitr ss conresite.t len .f ae-fi in 6.dy ti..we. (p(1/gl cel.t ie. t. thee
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surre.aesag ate (sCt/ce ) is as folie s: (i) sepereele fatty tissue, s.sra as areasts; tatene, .aistitees anda

we.no - , erp -m of t omen,.oe.1. ei,. cr) s.eiet eus et too meur.oo, i. .tr t u -
wrt pit.es <wn u .rpn, ctn, rea, eu. >, -e. is ee tw w=e.tr.oe. i. air . co $.ra, tne one

3

free beta per$6cies one p rays (plus taett res.Ittag restettens, ansch M preestrat.aung") botn f rom eteesne
, and testee e persen, He estA to tne organ test recetees tne highest ausericei aose, folie ee Dy 1.ang a:ul Done

its. ., no.ever, n notee t. ute, heert 44. the n,e is e. of the tust s=weptisie tessa s to e.eiogener
' cww, Fertwnm, .*sie any cacer is pcientiany fetes, ens sale concees ione sne wim te wuut.i
- treateret.

'

ne un erett repert of tne c asittee se the stoiegical Effects of ietfin, heutton (uttenei aceavey of -
sct we) pre sees a tentative estiset, of essa se ree6 vente sat. c ncer (sef. 25). Inat moet .oute heic.te
twt the rise of one ctas a fetal raeterate 36m coacer to ins smaa is of tne rtn of auta em etnw ,

4anens en.ittne f utakeoes smetatte. (per mit of esset as a m.it, the net staff concs** snet
the tetai-neep == ts cestices fw atm mum of ceuw ent.iity rtn for noe sta, paetic risa ese $ ,

. sem. ats .m e . s e i. eece .t.n ut, s. os. 6-oe.. y,

<
u

ar *ter $4fety $tuey by e ll-eember aevisory group . O. The hec neeltn effects modet .eg esveitpea to lin for the e
W

- (three of . nose mesters .ere aise memben of the )$72 Nattenal acaesey of 5cteates Ceesttles en th. Biological

.

' f,fffato et twinue het.tte (stle) (eef. 26).' . The amtwry areup facwee ses pnysictans, we wtwuertea,
e st. ,,v. .e ests mn re fn. .t , sit, .f pt,ts r.n .no.. ef p nc n ..

m. nec w.m ...ts ens s 1. ,t rm t ora.n.c fera. n.,s movei. .nen nes e.seme e,o-m . 5_; t

. free tw isis navsus e#pers thf.17h usan tut. feue.a. e emau ew, sure n . i.e.t p-see Q
!

aortae .nten no ce=ws occ.c. . fne ineet pertoe is uriene, one is neuere te ne opendent wiy .- tne . 5 RISK COEFFICIENT

$specific type et can," fetie.tas the luent pertoe tnm .in e pertoe ta .aten encers .61 e. W ------
,

ta..- (p*ateau)< O PLATEAU e

u:
wtag tne totavesey one ntieto for tw alter Lim on.n in rei 1.1 ene tne wec caer wet-itty rism- N LATENT
ntteele of in eenns per muiten penea-n , tne p tetten cwer entns ce caic.iateo. . ne totai potentt41 w

_

PERIOO
_

_

O
c acu ewtauty to man su so-oii. Pop.iatte sorr neing im-r me te piant .ormus is estseet,e te ren,

S. from a miem of o 0003 (pwp opste.) to a w.teum of e.034 feryopat: epste.L a" nient ein of tut rise

te ne aerne my .orous nmee et we pient <pory . e o007. cryopate = o.034L Tu carer oortality rish 4
'-- SINGLE DOSE OF RADIATION TIME

amene the pamt pepelatte. . etat. 50 etin muistag free the p.rp eptte. 14 be deut 0.0001.

- ,

;
tw emi potenstei u*ettee-tnoivteusi essa of camer -sortainty ie eccrue to a fetos snet 'ecetwee the -
enteue ntteet e em of 0.2 ene. Ustag 300 eestas per eimen penon-em free tante F.3, tw ocess Figure 7.1 Basic Model for Latent Cancer Fatahtees [

,

; cancer-mortality risa for thts scenerte le ne sin chaace, in 100,000.000 (0.000n0006) comparea to a c.creat
La.reet ufetite neoctancy of one chece te f tw (6.7) from all typn of concees, elsks fu eli Hnw ap F

. ereup ie be ewa newe u tats utrmly 1: uim.

using the tetet meer ntiesta fw tw options sne.a (a Yale 1.1. ene tw .ac paeoc ef fect f ase rt e.t. .

e t

ef 260 con pu entitan penen-ree the potenstei eneuc effects pu pneretten .ere ceteutetes. ' ine totet+

.

Na type of n-rey. .

"maint stues s watcate snet ene latut pertos powany incemn .itt eurentas eseT e

*"EM. k e apeti 11. 1980 letter to NRC, (eef. 28) Inspenductiy htteetee 0.00022 and 6 0S7, respectively-
- Tww niws repment cine agreemt .+tn nec utie.tn.'

t

i
1

!

'
C-31

i

>
r ,_ _ ,_

-



+ - - - . - + . . . - - - ... -+ . - - . . - , n - . -

I-e H

pet.at tet for eenette ef f. cts 4. pl.at r.er. one in. to-et le pop.t.twn .ven ~ ' as tui-3 n estio ted t.

. c ne re . euw or o.auns (pwp opta.) te e enw .e e one (uppate p. t ai t en tw re.a foie i a 5==w, e' am srwiric twee nort.uty sio ht.o.im ..:
~

""" ' ** ' "*'**e tm asw te w em. ey v.t re m.<en ate .* .erews .: in. etwe (pry . e ooen try.p.,c . o onal Yu ente.

paette et.e t futm emew.at ef .ay off. w es.a et ene p4sts se w fin enan u too,ono. coo

tet.au i c= w- .maru nt.
a r., a tve-sam.w.me

to aa- U o pme te w cwmt . ct.ste. .e aween, we.r s., pae <c euwt et . c.w b.t . m
' " ' ' * * p" M9 ew n w" pw Pyew - "e ten ca.=n ta too ( es u ,os).

s ei . i . nom i.e.1 o.v.
swas cenen .t.tt t su t.unc.w tut aw, the te ,m.n per to.cos pm.= .t u untrut ist en.., .=n

'
. pw (c.iut.we f r eet. 25). Yne, in. e rence, rua et ace.eceae p., n r. 6.e t e . tis. . m t .e f.*er. sw teva.ei.. 20e er re

1"*"**" 87
ine <wm ut, en m fue, awa, . e naae. eue t ns.nm te in. .ite t.iet (w) ny. em sn.

' n. ' e o 9, p r. w u.a i v3 . is 33
ei an einm 11

si=e et snu cwm are n s feui .t m war.put.e i. cour resi.tria. Ettinte, t.elute mare ta.* 1 30 par. w Am**in IOS
b.
- gg

SS * " **"*soc.co6 'an cm .e esta u=w we.me la sne u4. (p.p.t.u ., tso sin t ) 6 2.re (eer tn , n me.

er tam . n upwt.e, tam me s,sco e tn.. of snou en.t ei.e. e,mo ( i ., u. son um) .c. tr.e wro y.m is t in a* w r. o
3"*"***"* 40.ei.a m,* e Leon ( t .e owe inn wo, coop we. vm etner type. .e nia c.acw. woem. in, wi.uty

rein we, m wt tw ie.m ne im sn e a ter rmeien n. tne enven urett e wt.nty rise . zo 8e fur. rs tu Cn in g e si
'88 * " * **"a W.e en tyyn .e sein eww to come ry t.n tu. # own p., n.nco rewa. (tn.t s., moe t st .e tn.

teus es.6 .# u=w enrunt,y) a n p. re ten in in m is
not an ei=ee. m

in. pts er rt te se e.pwt i.etc.tn the w.e, e, ea. u*t '' .tia t.='r *"I **'* P" var r" *H u*a
.

''***'''''*""****"*"4''**'8*8"*"': pwn re e er toe tai resiet (.wn .esta.e ey a-an (e.t. rs) aim.gn n. .t ein nm metutes .

wrutte uccow u e.i.n.sn n emit , e i.iten e.p m, it n. n m v.c int. ..u. t in.t .

'
ne.tt.e no ., .wunty (a.: $.comw.) fro. e.e. fc .a a unem s. m . e , t.c.ny n,rn.f a ..nry ee .tner c pru.e ea a. .r we.iity u.,w.ie a en. te .i +.e, .w (,,,,, u 3
.p t.a * u t. ca m. vut . pts tapun tan ne ovee n cs.n ty ri.a n in. .,*e .e e 6. in.= s. te se or

ee.M per e413 5 9 per sear (..leh

innie 7 t, w ry er titeu.* ev en

''*"*"''""""""''****'"'"'i***on.e .a ut, n pon, one tiretie cem.c wient, eut fres e t.t.t pe em h et i.nt in tienr
smtw tn . umpwai, ..t ** ** fne n t. m t the no e oin er ares to a t .o tien ernwe 72p a La m is tyy.jetman.f t 23n un.. v enta.

a

in.n t*e set.: 6.sy p ew v.e unprewi t e .ee.r, et in. punn< vnt. i.p u.. en. in, amer e.et ntr cients. s=,ains saunae ., r p.e,. Nov c -.e .as
et.t free se-nS .hte e.m to tn pubite le be .a the orme of 601 et the u=e* eart.Itty thh f rom the ure * *=. r. i.e

'''"*"
cr-st t.t.t tr,4y em.

ortamine a v ip. .v .ia. c iern .e. .e in.
"*"

. fantwe e s.ia e.. er 14 ree t. .a hew %) (porp optton) und be pe.dicted to ceae. i.u tn.a .no

(m ut 0 00pune) eesttien.l .kla ater mortaitty a6 p. ne-et le popvieti.e of L2 et itt pe pi. inn aut.eu61 te er 6v ko tare. si te. .s c ident.t e.tn

u p.ev. 6ta e too enn Lee ee.tn. fr.o .449 < ww f r.e etw c n (prowlly nl6ent), one ..er too,oie c,,,,,,,i,,,,,, 3,,,,, ,c,,,,,,,,,,,,,

t.t.1 e.eected cwe eutn. k in. een repegim et netaw the tesi h nie..e4 w n.t.
C.n l.g to .ec eed, ere.n s ag

estag tne nito.u. ** .vmp hfe-.nort.*ing h inie ti, .ne tne one e.tt in 4 tete 1 1,1: 4 pmlene asiae . een .pe to .a. . e nue. .o rou n .f
.reth t .c 60. Se ntle to the v +., im ef *lt te ..p.et.ary ..wi t.e .ita 1.t.at rearn enet.it ty. t ne namus i t te-

.n rt.atag ute f ewet pres tre f.tten .f . fet.s in tn tn.c'. .o.e u.sae ? ? .eys per res, the me.ieim
eg7gg,pgy,, ,tne accept em. .e siity 1.ee io)

e... of 9 I er,= .wle nuit la . .t.tt.He.i ty e.ecoge el- a et 2 3 eta tn 34..t..o etnee .ge er.wn

18 he evea een,

in .t.tv u. u.pme tn. .. u... man en te vor in. nie em rC*me e . rue in. **P7 *c i*at . in
inet for Kr'Rs. It ten b. .nnon th.t 1. ute requ r. t ne v.le..e .f .spgir.uienta iy WU .t il tspn (av 6p. ofe

"
gr-Si nsier the . e e.p...e, cones t ten. in.i eat.i.e surHg the er( Meat to re.* t t h priswi.f i.a spoe. 5 8.W asile

'*m.TE EiareTem et ae.r.m .hins.=w t, In rms,.e era. ene to .i n i.a cow. .e eane .as aryptw r.e'en.t. pes a te.t ty role .e e 6etag tne

. m at sW aw n W ntaa # W W M sm * .et am mea * e"ps 3.arpe enta /N' peepa ree (t t.1 p.eg , g g,
ti na .r m.tn.M pr..n-ra MGT - n , rmn . i, e o ots er en pop,,i.u. .w ri, n ne ,ni,e i n . ,mn.e ,= ta. .a ...t

C- 32



d d

e r -
e1

n.. I. s e
t

t -w . .u d.
.g

o ,. m. ,,, la

. .i .e h
b. '. .s e

m' m.*
T o

wh . r e a

ti.
- ce ..ey e

,w .e i

.gs t l. a. r.>- m,e. .v ee ., s .
t

, . e.
o. . ce h

~ h

w . . o. u - .nr
ee. , - ,

r
46

t . re
s e

e. . ~,e.
e

t.e w

,ul
i

s

n . m ~., n ,e e

.g. a
, n . . .

i c

m m
n, i . .ne . b . r ,elwr,e st r . . e. h ,

M
. . *

m. . m. -
iot =

t . o). ,mret ce o o.

. lt. n

n.Ic
t. - .e dh re

o **- ,t ,e
,

e.
e . r t

o. y ,w,i c -. ee D
ie

. - m,e
o.

.e
't 9 e' o- ,e p r, .p. ., g .. .s *e,

3 d u . e

M/.e e
. . ,, -o. osi . en . he. . o . t . ee - ,h t.g

m6*
e . r e d . r

t

n. u e, to u . - n $,
em

. ,. . , r e
1

.
.r d 1n

.e d.
o . n

r .t . t mee. n. .
c *.

- n. I..
. .* mg,

0 a o .1 ,*e .nDr
l .u ,e , . 1 o .

e u. ,.. .e
, - h d .,

r. . . ,r 8*

. o .m
, + mt iv. .y

.e
e ,

( tc
4 g,5e,., . . . l

o. t. .

e_ .
). idre le

c
. h p.

H e. . t. . ev e . t
,e .> . ne h )

. d * e.
i o ner tt

b t. . s o=. o e. .
.. , ,. is

c e wi. , le n,,. . o ti- g e
, ,. - t, 1 .,e .. e

m, re .t c r0rc* ,u t e . *
, - n. .v m e

.
t

t.
n. ,t n , .
o 0, o s ,* . . . o,

..a l

a
-

1 c t
af c . . . . a k

,3 r
.

.e o .

h n fm
.e

.
o.

t
1

t. t
v- m e e s

-e u
r

h, ...a
,

.r . . e 'e o,ed. t .. w 6 T o e,
,e e r

, v 2e . e . , 4 y

e. ,e .,,
,

n.,eed r . t o- e d , ,. n e 0. . er t

o o. o.
,

t
t

e. . . o, , ~ t. w. 2 M, e r e .n
e, .e

u e 5.s i (

me s e h
1 ., o, n t. o. o,

., . m ,,w e s. . . - .
tt. . .a 'E

).
e . n =

)
.. eh ts

n. .. , " .s

.,.
,

e. w. .
. tu e

M
c."

e o ,, . e e t
. u,. e . o se

.e te. ,,e .
c is c .-.

u4. ,c
md ,, c

s nr

,

' . , ns n.t in igid
I S

. es e . ,
. ,

:
,n,,, nv*e

m. , t.
teo. i

.o

t

. u . 2
l

[4 p.4 "om. ,ere
.

. r
. ,v c

<j ) . e. n _,

n 7 s . - n e . e ,,. "=
g o . s, s ,. 6

e
.

.4 e . r . . -r, o. s a 8f r.
e h c s (, .e o

tt ,. h it ,.
t b

. . 6o 0 . o 2
. r 7,

oo w=,t
ld

, e 3 t L

2( . /,
e . o .e a s. e. c y. v.

e t e u .. , .e g ...
ivlt. ( . a , ngs.,.t. ,.

o . o r.
t t ,.r .

ta n e t *) u
o . . . t

, e > ,. , ets n ,c e
s e " wgt t ..

,
r. . t T. nm i,e

Q, c=
a, .e e cgr .

a u ~ ,.
. s p . g s

. . t o t. .e
.e tt y % .

.o
.,e , i., e e .

m n... .
m .e

c o ( i

tga.e a .u
,

,.e ,.
.

t' ,r e .~s 1,

e. id . ( o
r. cu e, h. or

c = .
t

t > o Fn
e

mw, ~ e
ec e m n .

, i , o, . e me
.

.c .,n e .,e 8dgee
l. o.e ,eh * Ide . r .

,e _t
e, , st u $, . g ) * o 0-m.e u- 1Iyl .T

h .,

r . . g
. ,. n h. g . ,m, o.tt. ct lu ,, ee eo e =

u m, .e. on u*,m t
F.e ya (e , , t e, t . e ,,

4

a.., h
d , ,t t . g q

r
., . ,

.e
a e . 11e . ,n g, ,eui,mo a( o u b e '

( .s e *,. ues , .
( ,,p. ,

g , c

3
3

-
C

r A

- mr,
.

)
e Ce eh ,p

u.
t . t o

ef cg . s

-
h .un .

i

1=. e t.h icr
a.u g g 0 o

4 .d%a . . , -
, ,

1 ,r .
e

d , . (, a)
n. m

.et se
) e5 n r

o .c l
s ee . e
. 31 e ta3e $ n

-
t. ,

w ,e. o o. ,e.le
r g ,c. * . .le ,1

-

d.
) .gt

te w

y

S) H'
, m .e.

e .e n .se . cR

o.cH le
. v

. o =. . , M(. .,
,i.,.. " , t,s f pe .d. d 1s

.,.., .s . ., o .

o. m.
d m * p- . . 1 . .> " y

e ..e e . - . /7 S rar . o rn , s 4 si wor e o.t ts i. . , eF c

e u *O tc..
. r ,-

( 0p le t. t u. ' . e .. m . heg s
.. ..tn t. .

o. 2)e
. c i.. =io . e e .... ., 04 ce. e uec i.c ' ng 0"(s c(u o t(e. .o

),
ic

. N dbctc e
m (ye

* . ea y ,r n .ef

c m) ) t.
ls .

on . np(

.e
e

. e r .enm
s e e e c.gs u

r ic A
e e c

. .r q
t

t,

s E
.e. . -

ru
er

. r spo9 e' i. . e oh u 'e t
nh t

t h
e rU t. ..a.e t o a. 0 e

i. y
w; e , o , t.c . ,d.10i. . o. , . s .y r oW _ ,

z ye or
r g.

- , m ie t
ic g e

w e.h .

.. lo . c
e . t. sD w g

i tent4 e e,t, n/ , t . h .t. , r
- . r

. hg . t e . a te e*. s u . e g ,
7

t p c .c n, ,n - .u e. ie.
u c . .
trg w +-

.
( mpn

.u e , . t

mhn
t e

,

t, " .
h f,e t. -

h n 9 r,3 ve y . .g. t
h t * 79. s o.t ltie o t

os 1
p

.
i. s.,- . - g .ib a
n. . ".e t

t u .. q o st. i
g t. . .e .u e )t t, s c, e., t

. ,. a . ~ b.g b.
(

t( ss . . e. i
.. e

,
.i e. c r . . .

o,1,Wd o) o'
( . ,

o p ie .y e
)

.
, o_

le lt 71 o ,m - t .). " =d.
, t.

se
tu * T., tt e

.a.

s
n . e ew e 0 r h e ctt

i
, ,

0 g n

M. )r
n.. .,) e.

8

se
,

lt. l ,- .t " .*R e . e
. o.. s 24 c.er

n 7 a.
i.e

((
6 ,e0e , ' .

hW W0
.

)
,t. ,

.m .2tm8. O
e 0

,c e
" o. -i. . .c e ,eo . u o. c..
!" . . _ , n. o. h t.

.( /h

w eU t

r.<Mi
L.

tee n, m e . 0 0. oh 0

.e . . r sE '* o 01
0

e 2 n. e, cm oM 0
h te g . . e, .. .. ..t p ,u

i

e

r. 2. . s e r o
t foc gue . s. t

-
*t i.m . . " . i.

,. L .8l,oo. a.e o e * * 1 ee

. o ~ i. '~ . ',i.,, o m .,o
e t a s6

. n..n o,.ee tv. si e t s ees c . ' o> a s ent (( 1=. lt
n1e vr

, t. oe n
o .u.

(lf*T * ae ot. . .
.

mh;.. a ,i. 1 .

.e . n .
2

p. Nth o . 3 . e
i o" o."

.

mng . -

tF
3

a
s e 4

*

ct'
t t. n . a.C g 0 a nh ,e.,, .

i. e g. g, -g.
c

1

r. -. 7 1, h . .d r.
.

,

mi .t. 4e r
ing

t t ) m l. i , c. 2.a.2.ea .. A'
. i

, .

1

e. e e .5k) .
.

1 o o im, 0r.ye e
. Cv

.e u( 'c . i '6o 2 'o (. . ' 5 .n2 . .
e. *t 0wd tc3 e , c

, T

b m ,e. . ,.
B

e e
.

W e.

(
. ,

id s
t r

n.a s r .
r . . he ss ic p

t . . s
I .c a c . i

I ,



._

)2..g: .e - 1 S!;. 2- :t, s r. : :

s.sa[' .: ;).exe . p : _g :: ( - t a: :
,-. .: .s 2-. ..se. :

_e : c r-

a : s l e .1 ; 2 3 g . 5:3 12.
.

t.:- : -

Eg s. p .;t.t 4 e.: .e,r v.
:-

.rgs :s - s- $- 5rs.Irt;:
--

2. .s; :-: f !:
2:

r e : : ;. I -) :;. :e s s . r a rse.
-.;

. 5.g: 1 3g. .. :.2 -.. y . ae - e y ,. 5 . ::!_:3 sas,: . - se :_. _;:- .

3!e-5;a s. :sg. r!_,e e

sg,g3e g
: 4

t a - .; - : -. :: .:~_c_3;3;:eae)s, e8 e: :r-
4 e : 2 :: :

-

. i . ,. . 3 1 2 .g a g : -
.

r tv :

s gr_s:x: _a.x
--.? ,::st2a .Et;,. . : 3. . , : -a

egxE1as. :.;3e
:e .

:_

t : -_

6: :-g.: - :!r:s-s-,s.. :s
- !:3:5 :! a: l ., ets3:e:

-
sr - 1-2- a qsa 1: e tsire -3 3 v5g a2 : !!:
5. : 24..;.-as .

g.: 7 3 : _e ., :
-

g .g _2 , r . r .1
: e =.:: esam

#~ ': : : ; . :e s . , . :--
,e rs2 -

:i -.fi 3. a

- t . z : : , i g _2 :stg_32 y" a & = 42 v s .{*ti. !: *: g.: :::g:3::. 2:x e : . r: e:s 3.e.t p .= al..c a;:.eg; :[- .t:.I a: ;.4:
, : :> -

I:s: 2
31 - t_ .r. s.

,r . I .| :
: rIn 25 t r 2 i#k::

, sas.24g 2 .]}- g 2: * - S~A*I s e ! .:i}5 .: 21se . ,; a- s i. 2 . 3 .,2r-F:s g:ee .gIs- : 22g2
8 ._3 ;. ease

3. i ; 3. .g .5 2 , 1.a,-:
. gv. - .: - ..a aze .a2;1:-

3 a : ;4 .l a_ ;
:::y,.:. ._ 2:

2 er . .g: .
-

3, ._y. _.- -
3r, 22 -: ::,:1.r - st-Eg g ;t-].g!.

: lig.: : .5.: .e.. .: 3:
,3:rmsg.i. g r_g: g -: e.::ac:e ...3. .: : 3e .= 3.

g.r:z.,.l3 g:5 3 ,s r g
.-

._3
a,: . .; ...

g ! .e 3 :.g a,:
.- _:.s2-- t 1.-

s2. le:-s .-2

i, :1::::s. .; s . e.:3. s. e,i.
.ts.to : - -:: -, z-: e3e:8.:

r, r:3_,1.p tgs: -!r~5.

g f ., a r x-- e. : :r .2.2- -. .-, ,33... .: .:g!, s. et :: : s. .: :a }.--

!s! s.:.t.r
tr. :

I!!I e..e.e:.2a: : . e- : _. .- i a a.
. ..i : A s ! ! ! ! ! ! :, 4tJ8:... i: E!.:. .

Il
,

n.i

U

. :
-g a:.-- 2 s- e;_ - -

3 : 53s. .
8

-

! :e
- g.s- - ; ::

e. 3.: ....: 5 : :

: 1 x 5 2 ! :l :. s ] 3 s
- e :
e2 3: :2:e:y - : 114s : a =,= := .ggz:- ; et: s st y: a . :-ar:*-..sggr I :: s e s 5 1 1 -c
4 t- -g.- e:.

2: s.gze;l::: .::1 s _ .g 1 _ : ~r..

: . 1 2 .g .- -21gs : =. 3 : , 2
.

- r g.acr: 3. 35..: 1y,.r; :: g- : a-g ..: 8 ..,:.2 .- .::s.. 2 -

.is;;;s !:I.I e g 2 * , ! : : r 3 : _e - -- 1s.gse . s _g .3-
;It gr. r

a - t*: F. 33: , -e- .

3.
je Is:res![1rie. -

- - 4

: s : es;. t l e..:2:=ea:t2 8ire:{t r agz- -- - .

}! 3 _:::. :
:: I ja:=..{2. m_7:5

.z - .eg 3 :: s..
8 ; ,r.1-.5: t r

ria32.:s. a,-I T:e1
--

. Eg,..asg2 :

-

:!,Eg-i . ia.:s-$3 _:-,

a
. r . i. g . i . _g getg.2s. !:.- t8;[:y- g: -

._- _..::: t-a.3._:st;3.5: :x.s. .gss, 2
; .!:!.x ! 2;1 * . 2: - 1 . .:,

2 3- -a. : a: 2: -2s.s 13 2 -x 2 ee.s;:g. :
2- ,.ss - n ,. .?::.,: ,>: : .e:.-

!*.t-: :- 22: .r;ar .1s seesi::srsy 12;-

.
ei:s!.g *t:Es- . :: er 3- 2x! .3ts: 22gg3: a. .gery,::.. gga-f.e 12, : .- t2 a- ;-

3..,:,j
-e .: i. : 2 s = :

E; : ::. ..

g .g e u m _, 5 i s x :s: r. es:: 2 .2:.

e::: [12:. .:r : eIs,e*12 I.i2s
: :.x - s.!as3:: 2- : :

-

4

a .t: ._. :::-: : .2
.

sa 1..|f.,=33. -or- 2 : :e3:- >

:
--

3 : r- s . 3 1 ) a. 4 3. g: 1

.

: s1: 33 2- s ! :.1 pas e[zi ,ree:,- e e e! e: s
:1 : 2.s g i. : 1. .

.;t-.alta .ses- 3:9 : E - :.s
-2z.

, ; g g...

.-
-

! _l e i . 2 ! [2:-!: :- - .t_i- - a s s 7 r: g s : ! .
- :;

g.t.t_tg.Es
.e g : : messe .,

32==- re : . . .- .-
E : :: 1 :

- -a -:: .g.2325-3 s: - .- 2 r

;r3 ~se:g . : 1. :: I :. ;5* 52ir5I= -:s=3 8 32-.- : - irs 8 2 2"i-# 2: 52: .r :: -- r; g2: 5- .s: . 2 , s _a t : .
- -

.f: : -[s- g !.|. s 3. , e : 1 . :s:-(1:
-- .v.: t 22 _: : ;. . -se ;e .

3.!e.2

1 5 3 :: :. 2
sx 2 2 g 2 . . ; I m;.:., -- essvs u, a s g :. es-: -- e3xr sg r s e !

.
- -

;
-

ea-.: ja i.. e 1 ;, 2 e.sE.! git e.. ,-s51?*e-Isy.
g. 3

. .

.t :
-

2-
. =- g g 3. g

-
t.2; e3:s.. .:

~

_.w!>s :,,4 t
1,. .

- ..--
!9 -1-s 2.! e - 1 : =2 2 2 : : ::r 8

~ . .

{ Is;.;
-

_
-

: 2 *--
3 22v!r 3 ,,*:.r:;g::::a g,- . 3;;

{22 223:Is- -s2 r8
,- :ge.2s;si- m- a r g:.

a r : s i :t * :- J .l e, _s y
2 5 e s s

-s
j::_:

-
.s,

3 j . g z g )-
e ==. 2: i.4' e .s_!!.is8 :s.- r s g

- 8: :- 5s ::e ,r -

ses)!:g .!
..:p-8

! :fr
- -

- .-.- !. 8;!t,

-2 -5 . - 3..4 -:: : : - .817 :er
.

.

3. 2 >i s : !
* Ir2 52T2st i. : - -- .:: *

. i
3 'r )

1v sg3itre t v 1ss.:;
: g _g 2

r: t.st. -

+
-

.: -

. ::f:a:r32 3. re s : . : [< s 1 ,.sa. e reeger,:s3, ,:
r sr.: : :

2~ w. -! :a 81:3!|3 21 !.- t o
* ee,-

- - 3- w::4 . .s a : : . 2. .za

.

v - - .- ,



8- 8 s- g

%611e een6toring - wrwy arter and ten-chancerA s

A einteus of enree enes te esdietten moeitaring permennel egutpped with urvey instrus nts and one low reage
pressurised ten channer will te posittened 6a the predicted anen= tad t rajectory auring pwegMg mnitoring
persennel allt be drawn f ece etner f ederal agencies as well as free the (P4 in ordre te iroviae 7a hr

8 0 ' #Mh 4 cal Eevironmentet socitectae Progree cwerag,. In addition te eastag radietton mesweveents througneut toe day, pesonne t will w. **==ared tot

seHui comprnmed air umpies based on une me.wreseets

3.1 letroduc. tion
p. arypton-as taapling

The radtelagical oostreneestal monitoring ereund the 1RI site and nearby communities during decentamination of the
rearter tut iding eteosphere would be perfereed by (1) the U. 5. Environmental Protecstan Agency (ipa), (7) The geur compressed air saepting units will be posit toned at flaed locatione for the colleWa- .,f weekly samptn

:Ith of Pennsylvania, (3) the W 5, Department of inorgy (4) the nuclear Regulatory Cammi*sioni and (5) the un+ts will be placed at medletowr., the Observetion Center, Baiabridge end Go'asboro in areer te providee

'metropoHtan Edison Campany (the licensee). Each progree is susumarized la the following subparagraphs; a more representat 6.a coverage with eachnis in the prednsinant wind direottees Saar|ing will De CondWted for one

: comptet, descetetten is gt.en in the EPA report. "Lang-term Inwtronmental Radiation Surveillance Plan for Ihr** a two w,ess prar i, purging to pr, vide background data for t**. twI area Leoples routinely collected in

EHe Island," learch 17, 1980. inevada will prownde an indication of worleef de aeotent ar-s* ievels for camperative purpo*** In ader4t ton

three compressed at e saepling untts will De des to>ed w?'*. the sopile monitors A einia.m se one unple util

L5. Environmental Peotutten A enry (fvA{Radialoghat %nitortno Program De collected each day (at the pred6 cad of fstte lorhion of medmum pl.ame concentration) Addit ional saattles3. 2 2
e. H ne caHected, unen necoury , bawd upon ..r., seur .nd ton-chacher data. AH umpin wiii be anaiyad

ETA has been designated by the inocwtive Of fice of the President as the lead f aderal Agency for conducting a com- at the (PA laboratory f acilities la %.r isburg

prehensive lang-tere envirormental feelettee sv vet tlance progree as a follom up to the accident at T181-2. E PAe

has recently incorporated a separate section in their serveillance plan dotatHag the een6tering program to be C trittwo %n :or t ag

taptemented shewle the het staff proposal to porge tne f utor evitatog steosphere ne approved EPA operates a
network of 18 cent 6evous air-monttering stations at radial de tances rangirg free 0,5 elle to 7 ailes from in!. One edade h wier wH i ce crowd at the hervat ten Center for coHec tion of eteuspneric anistures

5.we miles was esteettshed as the point well beyond that which (PA empeCts La detect any echstens free Ml'E for trit tua analysis Analyses will he perc reed at the tP A laboratory f act l ety in Harrisburga

tech statten includes an air sampler, a gamma rate recorder, and three 1LDs. A list of seepisng locattens in shown
to Table 0.1, These stations constitute IPA's baseline. long-tere sonttoring program. The air sampler emits sample D. Rout ine Avr fennitoreng hetwora

et apprestaately 2 cte and the samples are collected free each statten ene anatyzed typically three 16ees per week.
All samples are analyzed by gamma spectressepy at EPA's Marcissurg taboratory using a Getti) detector witsi a fewe# in order to verify that no radionuc t Ides other then ar-Pb are released to the environment during purging.

Heit of antection for cesive-137 er todine-In of apprentestely n pCl (0.15 pC1/a3 for a 48-hour saeple). umpin f rom the nLa6Hshed networn of eigPteen opeesting stations will continue to be colluted samp1h

in tne duwnwind swtoe will lie cotiected every day, rat her than the three t iees per were under norosi coneb

tach somitertng station is equipped with a gasma rete recorder for erawrfat and recording esternal empowre Lions- In addition at least one sample f ree " control" stat tons in ent h goadrant not in the downwing trejec-^

Recorder charts are read an the same schedule used for air sample collection and the charts are removed meetly for tory will be callected and analyzed on a daily basis.

review and storage at EPA's laboratory in tas Vegas, leevada.
IPA reports all result s of theBr conttoring eensegrements f ree in nt baneline progree three t Lees each week to thee

Thereoluminescent desteeters have been placed at each monitoring station and at 0 M elle tatervals along road' pubite and news media If strypton purging is aus.co,ed, IPA will mane dat ly reports to the put.I tc and news media

tenediately perallel to the Susquehanna River near TN! out to a etstance of about 7.S alles free the reactor * starting apprestaately two weens before intiation of perging, and continutog until purging is completed
ILDs have alle seen placed on the islands located 0 $ eIIes ta 1.5 miles west of the reactee site (5helley. Will,
teenry, Rohr and Beech Islands). These costeeters are read quarterly 8) Commonwealth oQnng lvania Marstoleg g1 Mon _it_ersn(Prytaa

in addition to the aben, a weesty compressed gn saepie is tame at the oeservat soa Center and unt to IPA ta' the oeputeent of e nvironmental enourm of sne Coe.on.eaith of rennsv ivania operates three contin.ous air samp-

Wegas for a determinatian of krypten and setten. Itag stattens; one at the Evangelissi Press Bet Tdtog in Marf tsburg, one at the TMI Observet ten Building, and one
in Goldsbere near too boat doch. Each air sampt hog station consigts of a Particulate filter f ollowed by a charcoal

The (PA's base long-tere prograe discussed shove will cont taue and will be augmented in the following eenner it cartriege 1%e f t Itees and cartridges are chanded wees ty; the part ttulate air samples are gamina sc anned and beta

counted for reacter-relate 4 radionuc lides lhe particolate air unples are temposited quarterly and analyled f orpan ,8ee 4 krypten is appreved
ke-09 and $r*90 The charcoal samples are games sc anned f or reactor re lated radionuclides. They do not , howe =*r

A senttering progree consisting of survey ester and lan chamber eeaurements, collection of compressed ate saeples ha.e the capability to sample or analyze for ar-tS

for Ir*$$ analysis and intensified Collection of sa8 pie 6 fros8 roDtkne aI# eenttoring glattens wt ll be japleopated
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Three pile teland DESCRIPT10tl UF WBC TLS RKATIONE

IPA long-fere Searvel11eate Stattees
Air Sempiert, Games Bete Recorders. TJS 33 Ihrw. 648 em 14er 1 Seed let telepheme pole en right estelde verJer Tt.B

bee. 94* 6.45 et
'

act - ce telephone ele , coer, ,er nort.t. wyers cuoreti no.d of f ei.

sLAtjpN . A( ppf Anti (miIgg Ag50Clattp fawn 21' O.4 et

sta - o. ietep%ee ele et i.teree tion .f smedete end aest read .e lef t

3 325 3. 5 steede Netghts, PA * leerrisburg f ree Ceyere Chiare I good (elooed read te gold therch) by yellowtet red
me e. 19' a.9 mi

internationel Airport

al . on chose link fence for yemer owbotet tee itiddletene SI esseer.
338* 2.4 e4

4 MO . 3. 0 *W'ddlete==, PA - i nwoods' Lanece Stetten
ut) - on telopmene pele ee St. 210 directly ecreme f ree shed, t.eee Momen.

$ 040 2.4 Royaltown, PA - Londonderry founship

get sgjeg ute - on telepheme pole em St. 743 Jeet metan of Tenece etettee, just
eerth of Terapite isoderpose $$' 6. 5 el

9 100 3. 0 1euwell te, PA greets f are (.ert Winsley h2 * On telephone pole se litedletese need u of at. 28 ), diseetly ersees the

s t ree t f ans chlldrene care center.
Set he)

as - o. eise , ele en naddiete need ee totersectten to at. 122 s.
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*
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" * "
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17 1810 3. 0 " Vert Moven. PA * Verk Haven fire Stettee onde f rom brtese street. 100* 4.6 met

aw) . ce telephone pole ee Ota tort seed, let role over turopane everpose.
20 206 2.5 woodside, PA a lone Resner Reesdeesce veet e tde. 29s* 7.6 en

W2 = on telephooe pole se Nerek Reed by 'C eest under RE troche of f 914 Tesh
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5tetten
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wi - On * se Park tes Aaf Tlee* enge withie IS' of unter et old boot reap et
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W2 - De reesteet seenter teoide chete link feare to meettertas 5tet ten
34 30% 2. 7 Plainfield, PA - Peletes aesterare celdebere en et. 262. se streme.
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seer Newberry. 264* 2.9 et.

37 075 S. 2 tiertti Geie, TM)
W1 - on telephee pole et tatorsecties of At. .382 and Bt. 177 thf career
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le4 - On telephone pelo en Et. 192 tPethenill Reed) Jus t bereed Endse Reed se
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Street (to 186 $}. Moscheeter. 175* . 3.1 et WRC * TLD SCN00L LOCATI0 erg
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SE4 * On telephere ple acrees free and Kill Fore f reit stead 444 N. 4 male

f ree 3 M11e 1 stead. 140' I et $t-4e 3MusalDGE SClareL
3.0 et SE

. E2 = 6e telepheme pole et R111edele Road eed Turepthe Reed.
I40* 2.7 as

El - en telepheme pele et Terapike Reed eed toneler Road.
. tot * 3.7 es

te - ce telephone pale et noterseettee of W Might St reet and Neeerte toed.
E11setethtaum. to" 7.0 et

ES * needue Lees, let hmose et meeth else of etreet.
44* 9.4 ei

u ' - Ete 444 01* 5.8 et

- tr der Ital high toestee linee 44* 1.1 etNE a

teF. * Bro. 210 6** 3.8 et

SE - Ree. All 110' O.S af

59W - Avech Islead 25W 0.7 as

Sw * Seveerry Tausehip 22 F* 1.8 et

WW * Shelly teleed 2e9* 9. 3 et

n
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that se not re tee e the as-8% to the emetroneant, the occupet tonal eart"re ere else seeers se the puette end see

health tapett (If any) test celates to the tetet popwlet ten doge to pergw ree (bath e(cupellesmen and genereto

pte l lC ), la tht6 regard, they steted that it wegid De asuPrepr'ete for the kgC to prevede est emetet of the Setet
popwletion dose (t.ath ef f site and octopet 6enell The fee ( gtett enes taa lweed taese re(sese'essed ecse est settes to

thlt f inal $ netre*teental AssetteeMf.

&2* M31}eca*auLL'w_ rMW,3 gg
00f subettted t.e respan..e. fu A sistent betretary fee n.51eer energy stated that his staf f hed perfoceeJ ==

The draft *(flettenseetel Asgenoment fee Deceretenteetten of the Three pt le (gtend tangg ) Reetter Suiteing Ateaspherea ladopendent eev ses of the mattee end hoe rencluded that a sesstrolles purde wet indeed the preferred method f eee

NOM) end tese $tetequent eddp9de were 666ued for puDllC teament, The pubilt Comment perjed fer thete three detentesinet tee tLare it weeld result 19 lett pubilt tedietton Sepokere then acteues f ree eeny etitor power plaatt ,
deCumente ended Stey M,1980 at the clase of t'io casament perted appeentestely 800 responses had been reseleed, both aucI*e* end fossil this response aged the Commissten to at t promptly on the eet ter, and to the e mert of
$8mmente ce ifhr fevirotenoptel Asseggeset were retelee 4 freie vertout f ederal, $ tete, and leget egentles and ef f 4* 4eC apprewel, ef t'ered the reneerten of D0t to etsi.t la monitoring of f *'te senettie"4 d'rted th* purS98, pres ess
$14Bei free 8hleftVswerfutentel ergeniget tgag, and f ree prisate itedightg. All gug, tent 0We Cemeents received appear le help guerentee ttnet Coneit tens reeste withte atr opteele inatte (%ee 5es tten S 01 these e.oport for the

te Weliale I of , hts Aenenseest. The Ceaumpet6 ceretwee fell tete one of three t etegurtet, (1) these sepsserting purging etternet tre ees reiterated by e 006 repretes tetive en Aprtl 7%.1990 during e Ceessasten betofing en
the purging ellerestive rec- : gy the WRC steff (apprealeetely 19% retpensen), (?) these oppeted te the Sele (itwo Abnerpt len Prot est es en Alternet tve in Dealing atta trypten to tot *2 Conteuseet
purgtag etterestive (appegaisetely 500 responses), end (3) those who receemended detenteelnetten etternettves
other then these diatutsed is the Eftwironmentel Angesseest er who otherteine e assented on the essessment (approeg. The second DOS eesponse, f rom tfie Aegistent Secretary for leviro*wneet, st ated that their sevte= ked 6 deet tf led
'*te ly 10% respeases) The thsed teteguey else fris ierted all ether commente to the five alternetteet evelvetee $e temeral erset uphere they felt that eldit tenal thf areetion er e lerlf traties would enable e more Leagilete ette*6eemt

. E*Wirennestel As,esseent, en well 45 tuggettlene for edditional motheda fee detentaminating the TIll*2 ree(ter* #f Ihe fe#entlel ef fettg of the roeppel of brypt A get f ree the ree(ter building the fellewirig comments on
i

Shell64pg steesphere. Several of the responseg tat tweed spegl fig ,dsterial comument s, Ifhere appropelate, these feJetk.8bM more Of fered for tengleeret te#

Cosewate have been tegelved by reststen of espropriate set tlen, of this final (n,lrennental Ass **seret.
She' l4 leer lesde est 4eef es Of t heInE llse*flg ife prepoSed at t le#.The act ident artelyt t e f or tec 84 e ller nef i ve .

Ihlt would permit e enr'e ceaelete evef uellea af the
9I [assiva1Lt.ugyof11,.g3hr a,<n e.,i,43rging a,ternet en pretighb lity of a.t,terressie of

the worst te e ge eneries

potent ,ei f or e r., hesith end se ,ty seeeci,e

A more emise estimate of the time necmery to emelement tre various eiterneti.e. should le are.leed
the nec staf t motved approelestely 39% renpentes supporting the purging eiter*ettre reseenended in the tavie n. Deceisse of the importens e of tate f e<ter to the everell ecc tilesraea 6eg proiest i nt teetes should lpes
testel Assettee4t. Desed on eeellat ic projec tieng $f en et(elerated construrtiee/tetting eregree f er eeCh a ttee-4 t tte

lhe poteattel heteret asent teted trite the 4torace of tr 6% wh le se queat 4 Hed to the estent poss ib'e

II$ Pret0 dent'l Counfil De {nwyningete]g16ty {g (gg ggeted that 49 their stens the hec blef f's propstel
. to seper te the Setenteel4etlest of the reetter building steosphere f ree the ptoperet ten et the Progreemet te is,6 A more detelled descr6ption of the opetteeing progree fer the propeSee at itan would be pe'pf,,1 AA enr oda

. reameatei taput stateo..t duei het ,telete do cf m e is00 5 ump nietteue en actione during hf PA process) of **"*riag te sel'hrate sad ve<tf y enelyt tgel methods for predittleg the int temented esse et ne a t t e
beendery shoule tre 41 stented t he 40 41 H y to promptly one accuretely detereiae of f-t tle renr ent rat tene

the Ceuhtil's registetteeg leptementing the bet tenal [nytrennentel policy es t, else gpum ld to d neussed to eree delat I

the descript 6en of DOI * s redleing1(af sanitoring progree 4 %ettlee p 0) does not rep eneal en st r osr at e
OII fl'8 d b IPW1renerDiel Prete@n AgeMr l 194 tteted that the most etteptab69 sytheq fer decenteel- Suseery of our Curre#I of f Dcgg gn gpdeged ,prgeon af this get tien 63 ent leste f or your leforoet ien].
act tag t*e tai-I ,eecte, .uinding esse ,e i. e centrened p.,rge to the e .re,.e.,t in 4. ,,,o,s e use e, ,oggo , , , , , , , , , , , ,, , , , , , , , , , ,,,,,,,,,,,,,0,,,,, ,,,,t,,,,,,,,,,,,,,,e,,,,,,4 ,,,e
ble, tsheet eeteorelegeret cond4t ions most f ewer dispection IPA l>ated its retoemeneetless of this method on the ben f t f or the .erheitel iguestions t>et sq retted Dy woriees segments of the pueblic and srtentif et a ne-
#er) 08tr e##ife*e4Atal and pedbleC heelth tapert laat we, eld regglg free the gentrolleag efleeg ,f gg g,.et) 'v8 * * * ' '

e"tand t he tr a'firence of the topos t e et the proposel-
Stated that this method umuld et tm6aste the large accupational redietten espesure eht(n (e 14 erg ur f ree ,ge of
the other detenteetnet(en g|tergeg|,,g {pA eIto tieted that their etteggaynts of the ef f 69 Le he for De he mesneendet ten to inf luule ent imates of the probability of er[urrente of the verst tese geeneriot f or De

purging 41ternet t,e were be general agreement eith theme relculated py the Nei, ,t ef t end sn g p, oggimet,4 h,digg a mMM m wh m % WH h W W m % W Wp Wu %MW W W W
e

tlth of releeting theP Re-65 wee 0. 0001 *=cese deaths to the 3,7'>0,000 pagiutation einig fl0 kg reesteeg g a,o mi w ) en tdert scenerte. for any of me alternet tres *** neg18ple. W P h il6t46 d WWm W W4M

et three Mlle Isleed Although the,e prubeet lit tes beve not been quent ' fled. they are tentedered too As for t** penpe$ed et t len* te he

,

tesen en the event of a pestulated en tideet , the hdC st of f elli reqeatre tfiel approPriete peregeres y and c ont 6egeM y

g,, g f oreJ>fl ag pres'edureg be prepared end apprewed purtement le the requirespett of t he f at l l i t y Iot.hn i( 48 \pe( i f tt et toph erler te$ II kbkorime4f of feedt t g gg._ egg ,

the impienentet ie of any ner.atasi tien eiternet +

Ihe 18115 Bureau ef testeloqgic'el 14eelta Caespied thet ef ter rettet, tag the dief t 4 Au tronmente) #6mmegement ene 849
r 6wg to Meag t he use of e(c e l er at edtese edrtende, f t to their (nec tws ten Set the purging of glw I(t 54 ts t he ' eld f ee< ter building to the stee.phere

. tsMer tentrolled release la the prudent end proper tour 6e c' est ten *Ml.,9 providug etnicel, if not Jere, he el th :onstris t 6,4/ testing preGreekt, heee been reviewed

6epec t , They further netted thet eitheuyh semee<a e? the pie 186 in the w et enPty of 18*! may tell f or a l tet aat t ee 6
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- The ,ete.tl.1 nez..e . eclat .ita 1.ag-tees .t.rege of .e-.5 and tm. es.' staf,'. reeeen fe, ,ec nen. tag
eg.,- L ro ,n,ge., .,m .,- m.i s.oi ..-

Nee t.. I he e Na, . tir**> t.wd to-enws ease, t=ese wone. tnat the oest viq, pres.eset we.
~e~,>~~'a~ '~ ~et~(~ ~ ~uu.- ~i-a ~ ~ t-
ef, ,1 .e. m,e.o. . t . 9,l ., .e.o .9 .... -, .s... i r i, .o f., o.m, . e.t. ,e.-i 1. ,, n e . , o he

re .. m -., Ce,o ~9.
.-#.. .. e e. n ...e~,,-n .e- i,u 9f . 4 g. . e i, m r ., .imma e I. re.e.. ,,e, m. e.,,0. e.,_

,e,,,,,,,,e,,,,,,,,,,,,,,,,,,me.,ge,,,e,,,e,,,,,_e_,,,,,,m,.So. t. en-t C .e. te,,, ,r.g. . s- o .. . C m . .cono .,-, . . 9, m , i C -u .n.~.ont,. -re..m,e, mt t m.e F..e. .re . o g., f .m. .
,,

mn, ,,gr . im . .eme. 9, og . r ,.,u .

, ,,, ,,,,,,ou, ,m ,,,0,e.ee o,e-e. .e, re. ..m.. of .e, c_e,,, _ ,,,, ,ee ,,..m.,,e,.,..m,.me,,e--i,.e.,..e,.,.,,,,,,,e,0,,,,, , t .e

i.it.,re,.,u e,m.,, e - m ..m t.,,,e c.m, ..g.,.9it ...r- ne .m
..e . .,

af >~ m ~ .tously 13.tructed attorneys fee the ca "nmee tte to tete.4uce street"o '" - a i ~~ ",e~y t i.et e
" 4 ~o~ a ~ ~ ~ ~~~ - ~

As y.g n.w, I pre--e eoe.t ., m mm.co, . ., .o e ue. . e. .me m n i., re-o, n...g asf.aer f ,. o . . eme .e.m gr-., ..t of . . . ,,o..t.t.o.,h., ., ,,, t. ~ 9 t _. e. ,~ i e . f1 U-, . e.. .. .o. ., m nC . e.n ,,,e,3, , ,,e , ,4 0,So re e. o m. ,r.,0.., i. C m i. sou . . ., m. n n.i emr e.,m ..m e. no s-oe u m.e .4 m. .o, i m., ~ .,e.m. e,., ,, ,,,e

e..o
., .t .o.. . ,,.e,, t.e,

n . ..u . e n , ,. f ..m, e ne .e, , , . . .... u. . t . ..f o. ., tm ~ ~. ~t---.,-mum . ....me. ., m ,,,mi u.i m-i. of m ,r.,e .
. m. on,,,,,,,,, ore ... t.e ue .ms. ~t e c me,<

. , . . ..m c-oe .e-se, me ,,,,- =5 ~. . . t.e ,~.e.o .a, , ,t- e' a~,~,,te. e. . ,- , w f" m - ~ h" .a ", ~~, 'n
<- ~r - ~ '

. 9 re. . , i ., ~.

i. 36.. .eto, .et.De., I c c ... ., the . , ca mo .e.,0, meg . oces, .,n e;;;=e,, r,;; ;;, a ;er"~ ~< ~ -- "" -~ " ~""a ~ ~eiete
..e

.e . o0. u .he.e r-e e som. >.. e 6, .- - u ~ o. e,.m f
.

~ ' ~ " -u. n . .e.e,0, .e , e, .c,s -- tm m ,e-o, n.. .t he,e ~,. .e .t me.
,

., .no ,mi of m e.. n.e., . .,er m. - - o.,meim . --eno L;rp '.=,ay;.~ rP;t;~, ,;5~~eT= ,'::,"yef'; ;w ~,.m;"f'/~.co. ,emoe.. ee. ute. ... to m me, on.., .. e.,- .. e 19 . coa .ee.m, .. .e.o. ie.re,. m .,, .. -, .e reo,fo .. .e e., ,,t,e . .n. ne mio e f ,-l. ., . uene. .,e o. .e .e., n .
,, , ,r-ee.

4 ,, o,o
u, ,r .e , . e. O, ,- , u f f . t. .. ..,. ~ t , .e ,-,0.o

Le

10 .en tm .o..e.t. .e m .,no.. .re. . . e..~. o - t.. n of
~.. , m - -rm, .i e, -.,. .D 0, ., ,e,.m. 4 . , m ,e. e . r - ,er. oo. mt . . . i ~ . . m.o . . . e ~ ~

n,s em... e.u . ore o.,m.o . . ieme . uto o c, . m.m ..te, og c eme me i. m som,

Iede,94 dent ..tett.eet .f the , repose. .e(.nta.inet t.n .f f.rt fro. the Unie, ef Con (erne. SC ept flit (UCIb
m.r.em Dr -,e.tm m Ucih me e. i....e.ofi- eaem o.e ~ g ,. - ..

l Ihe tell .a Co .f at ten of the Cryogenic Protes.ing %yttre and the Se t#Cthe .Dseept ica Pr9mt %Vttee (6.f H le~ Dwerte, 6 4 fe.eSted WS teespendef4 .Heusent end hed Dee. greated .A .ste455 4 .f De ,ubl tC Cousaret ,erted
prope, sag thi$ final f #wiren.pntal Attelt.ent , the WRC ttaf f hat eve!ueted the two alteemat tre purgag ,isette ,efelt the Cast etten of this 0 - et assess.ent. la Sta letter to Chelrose Ahearne, De Governor 6tated
suggested by the UC5 and het .lte reconodered ute of the Cey.gralC Pr.umag Systes and the Se -t he Atteept een

l

Ihit it le 9.tify yet of my Viet.9. behalf of the C PreCOS6 byttse

Oy the ,ere yes te reeuwe PedleaClive try9 ten $$ f ro. ome.nweg)Q of Pestasy), ente, regarevng 1910 preestalnow Def tfie Three Nie Isleng Unit 2 f.entainment DefidifegreCese of wenting it late the atmosphere.
The fiftt of UC5' proposed pleas woeld =$e a 'ethere t'elioca to Su,pe't a trx+ f oet-miga reineertea f atwic s tat a ,

I heet Sought and reCeleed assestments fro. the gr
reger$ IRS SMeet %4I hesith ef fetts of th41 prepob.eedest f ange of kriselecgrable bources availebtel. lheSe DOWFCet have tet tuded
8
HeeberS of yoGP ewm Steff, and espeCiglly Gle. Here14 Ceptes, g.ege dire 4e * of nuc leep reeg ter ' F 0 #U Er gislati.et.e

a y,e, from the t tee the deC isten to ese st mes .see secswe.e e. the st af f he$ eaa.p ned 18 tree Mi le l o l ead 'o'

'Ihe lhtige of COMET,ned SCtentlete (tCS). the station'$ foremost critic. I believe. of en tsting enmW mW W ate om u imh a MMm m'a %u enum 9. m =* W minucleer , ewer Safety levels.
bellen feueth is 'et readily emellable 04 the island witftout tohttent set mo# * *cet ton to the site

'Ihe .ettenel Council em Bedietisse Protettlen and Meetorteents (IECRP), en ergenttattom of $1 5-
11494tthed SCtentitt5 and phyt %Cleet tshtCh het been lettrumental te setttog radiellan heelth
, Stand.edt in thtS Country for nearly 20 years. The secone propetal of UC5 was that the reatter building stecsphere he meeto to em ear taerator one e,.thergart

through a 7h& foot-high st-k. The DLaf f ekelueted (M't preposal in S*Cliofu t 2. h E*teellM ei n #et t he"Representettwen e, the el-te1C ettlity and auCleer indattrieg.
(eyegentg Protegging and helec t ive Abberpt ten FroCens Systees are Caeta teed 60 Set t'ons 6 6 and 6 L re -port ' vel

e

f'The U 5, Depart.get of hesitat, Edigettert, and 18elfare. heef ag evelvetes thege propete's, the 6tef f Continues 18 tielleve t met the Er f should be p#9e6 Le the ene *resetat
'The Gewerner's Cea.45Sl#4 em Thees Mile ]Slesid.

'The Pennsylvaata Departments of eseelen sad Puetic tielf are, the latter of wMCh has furtotet ton to F ina lly , the staff are the Comunaawealth f f Pennsyleease ute ha.e to 4,Certs.a th. ychelsg c el impact on thethe Grea of negtet hea nh Ig eve state,
y gg q g'The Pennsyleenis Department of inwereneental Resources (Ota), t ic tedtag us Burec ,, enasetion by uts se a eelta concere in its report to the Levernor.PreteC1Ise.

The essessments f these Werieut groups and intotut tong are being fort.or' se you undef heberate Ag enc legeres te a subsequent lettee, the (sower 9er of Penebylvaese pres tod Cop *** of the serie.g report s andCeter, estG I re%peClfelly requent that peu enter thee late yenge ef f t( Spl reCerd e8 tht$ eetter
es e$t.ents he had referred te is htt prevletes IMteft end Stated that the jetet pret. releew w* Wh he M Sevel*
Oped eith the tK5 coeteivied a ciertf fCation regarding the first recessmeadat ten en page 67 of the tsC$ reped T he
subject UC5 roCommendett.a stated.
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'#* * * ' ' ' ' " * " ^ "EdfDM'IE** ' *
LK1 receamends egetatt any preted.ure thet would rewit in tittaens te the ette crownd INI belageeno.r.ieir e.eeud to r.dien t. free the piot et is.ein toeparaste to th..e espected free toe

"'I I N ***"*' P'*P*** h the toestan6*nees of Custerlene toonty. pensplwnte, swe etttee a reul t tea support ing the reasseradwo pure'ng

Dr depary te. Rendati, UC$ thelreen, sale the orgentastion allies..ely assided to receanend age 6n6% leptementatten siternet tve. The ir resolut tee stated that 64 to to tne pubite interest to proeles for the heelth and **l'ere of
of the soitting het [dillitC ventlag pise, best he emphaelted that thly mes prieertly be(awne of the tirent pra6les. the people of fueberlend f anty by C leeeing up IH ee toen 49 pe666 Die end that "the Generseent* thould emert the

aeressary leedreship to etcespinth thts ac tion

- It> eat kned report of The Govervier's Comeissten sa three let te ISIsod 6teted

ja ita t gf our rettew of the etternat ive etshe thjs poetssten v'Ses the eeCJe este g presgt
~~' tnrouges f enng i t

~ ~~g2% Piddleteur '~ ~~~~ ,~j~'Mede letown Penng I n ge t e
n

~4.T.TsTJnVfrTQtlie fq6egntNg 7,TtM,iMit y esetRnee ,rfQefeemphore Akaidence
DCd EMe 14 hilC 'Iiva*pMGhJi}oa=MIe*~=6 MA M4 ea BR l* R ti The middleteen seceugh toeneti pesud e enetet ten in supeert of pu e6ag tne 6.ectea n ges eateP r i eteesehee.

uve k-..'c*M#5IIN* behab'MeNI)."NEIh.35USUNir .y t- < ,t.c f .n. . a n, 'ter implement.o.e. em. i .. pe.. .e .'e -Uhr b *
'"'''"*'*""''***d '' "''''"'"'****"'""*""'*'''''**~"**''a'*''"''''''''**'"""*'d

re ed.rnen

A ensiewe menoreadue to tw se.ormer free the pen .yt.ete coperteent of to.trenouisi new rwe stated that
!*.'**$" SL.b '1t_e,ndtnasy,, hen 1,eEI M 2

they had conciated that teatrolled purgtag utng the hyeregee Centrol nyttee, et foressended by the NRC thef f, weg
the prefe-red siternet6,e for temoving the kryeten free the teatter building eteetphere' the terough of Reyetten, Penney),ecta sutaset ted e ces-Ni tee museert tog the rec ommerated pweging etternet tee end

the r ie. .g op of in a won e. possente thi. re.ei.t tea teied that their ..ecert ses sesed e. drie mination.
an eadoud letter to the coveraec fr o the Penn.ylunt Deputaat of unith verwe=aded that in en etfeet te g , ,,, , g g,,, y q p ,,,,,,q ,,,,,g%,,,
oweife strne, noth prewet one uc eusettve, p cging af the brypten frat the mcter bistldtag be actempil6Md
n una n peuimi end w n brief e two pried n an tmie. ' 9 7 u einehu en new2re geiseameg

an enciewd tetter to the r.everne fr a tw penmyi. ente coperteent of punlic metfere states tut eening a de+
the m ee, t e.winen to te.e un, .e. .pa t ricany re on ee my the ce. erne of rena ,i.eate to reen. t=e proposee

sten on p.egu end preteeding ta e reopeneitie inn.en 40.14 to the teng run staienze air .. and reem e thee pcg ng perene., the wn we.nied a re.pe=e e. .h.ch the, stated
stentist f or a=iety end depee. 6en soon, tne popwiet.t thet lives neer inI-

at ene regoni of ca.e*,.or thernbare* ef *** r t.ete, t he **t teae a co- H ea seat et isa 'cu e< < te ead
g24 btQ ste de.id, steewree,*i o.gu er) he e.aotnee.n.e ventif t< estecial .ro.tating te we .neelt.h ef fect s of tevpton et weekteee

it. soport e . u en cy,s.*,, n . nshed a im. .ii ted tw .e i. the pe u one tw rio.
essec tatee ente thee for the enounts of brypton-et empetted to tie reieened as e eenet of the peepened

The State of lietyland responded with tee sett of tueeents, Thete first responte addressed tPe staff's coceanende- **nting et the ihm mo le Islead a c lur power p sat the Unetags are that tne mestehe seses tisely to
be recetwee by any person are very emelt

Eton in the Denic thteenrental Assetteant (tiutEG-0662), wMte their secead response addressed Addende 3 and 2 of
Superf ectel beta redtet ten ta the nate to the prisery potential helta center *, he=ever, to the totetNUAEG-OHl. In tfiety f 6f.t response (Meeth 31, IWO), the liste of Marylene agreed with tne IseC staff reconeende. espulet ten with'a $0 es tee ne cemet of tile f onter woule be espected f ree the eesee iteely to be vecet red

tien that purgu0 the restser butletag steosphere to the enstreneont 6s the best aweilebte aptten. They did. he flee to the menteelty esposed indtviduel seaber of the papeletion et the plaat bew derv to entleeteda
ts te eqwtveleet to the eget of oste concer rewiting f ree emposure to a fee nowrs of set tght, ehkh 16however, recommend that real-time entirennental and meteorglogia' *tteeing De v$ed for duse rate s>>nttertng and ean == ti to the princ ipal rowse of skin t eorer in t*ie gerieret posseslet ten

reduttlee durlag purging operettens to enture that the eff ete e are est6eated eaurately and etnietsed T hey
e f e e the suporf's leiIh d* ''*'f L*d ''"* th* p'not re' 'ag rediet ten i s sheet too t toes teu tnen the welse tieted that was the troper time te eene a de< tsten regerMag the decontestaattee of the redster Dwtidtag re'le"t le9d ad 48ie et bh of tadise tag t ees ee in terresprinetsigly smaller

etersphere end that this estion theeld be 4.entidored eport free the pregreestic Instroceental lavett Statement
b"I'***b*********"*'''"1W'''"''***iM***h1 ** " " ( *"* M', "81 W **8"''"'* * " ''sbeing pressered I>y tieC en all 143 J detueteennetQn attteltles ftr * note that ne menefit would be served thy e

fee centern with * ; pet t to heetth ef f ect

seley sad that, lastead, celartag the det teien ensuld rewlt In "f stential less * la their setend respe%e

tapf t) 27. telio), thev stated that the f eet purge desce 6 ped in A - eue f of metG-out (a f e.e-day purge er a

two west period) due. .e, etter any not psychelegical eeweatage ord that this option shueid be rejec ted isi f evec
~ ' ' ~ ' ~ ~ ' ' ' ' ' " ~ ~ ~ ' ' ' ' ' ' *per me Count $ 1 (Willy)1 f. !? Nat ure s s sew s eg e

~~'
e e

of a purge progree wktch weeld use reet-time meteoretogtsel date to einleife the heghest of f6tte dose The sedut' provide 4 e respone by phone to which they supported tne ros essonood eorgesig operat ien by atet tag

9f7 Meetier of the penn6Aente ebuse of eeyrrentati,v*p provided that the ees nt of redleet tive eeterteis te be wented ere what thev ere reported to be (for
esemple 6n mel G-One,J), and preveded that the went eng precedures are esfr'er teteiv rien+ha ted. L'ie* the

conseteuentes) esser tetous with vent lag the IM1-2 (antatement are
pul>l se heet th rtsso t eob.alic end genefitone seeher of the op.inyt, sata i u.e of nepre entes te we,s itted n e caement e ieuer *e ud unt to en s'ai tet , t.et sigou itant , tus 5 , of nc a t to .orr.nt eu i *.n af u s. eruda

ef f u sei, in m.. tog..iet t.e d..e< ht me.e.tta, that they mn him ta ni, seu to use together ed furnish tw
te dernio ownury te acceptish a safe and eepeditiou. ci,enue et rat ite e.no sutaitted several rescenses he s 2. i t ompejameeneypert_ing centret ied pors*a
had re(elved th support of het tell . another seedier submitted a letter la whkh he **eted "% eat it' *

la eddit ten to the temments f ra these gegernannt egens tem, of f k tale, and g( sent t f 14 ergentist sene , t ueerot t
6+apporUnq) the ret eamended purging Glterhei tte mere alte ref etted free appresinetely 10 nongue '5 ment al ergent f e-

lisat Ihete int'IpuSed the Penntylbanie (neel9er of t.WIWer(e. t ebenen U4!I87 beO'F #I b8"N' . b#*" -
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atuoeu .' casem. a sadustry. =-s*t**s an= Litea o ***. waar5=1*. '=t" " (**"' tw =*ea e caeraed me.r i.u -u soevesud a e possie eveniutsoa t. ,ert.re w as
a m -c .

,,as,inais ucy w constr=ces tre=s co-cit. amsa-r~ne am '= rut *==t'a **=r.r

eieret sberg 180 9114). 4eeetces assecletten of siest procesters, and earlev bwstaesses lg tw Tu! sees, one
appresteetely 150 pr6vete ineieiduals and moeters of the professiead caseeualty. These :eeeeattag typically Tme Tel teget f und suesitted a response to dict they states taete espe,itica to the receaseneed purgtag

, operetten. They suenerteed sneer opposttise into the feue.,og tar,e coac,rg:recesumeaded tnet gentrolled purgiag be performed seen te pomt Coatteuettaa of W Men ted deoaup utWes-

1. There is is emergency at Dead.
, $. 2.14 $cipace appilcetient, Iac ($al Data eef to cellected aae containee=t f acility equipseat ety be faseestee one

esinte aed without reeeme! #f the keyptea-BS gas. there 1. adesuele Stee to impiosen* en alteenettve systes
v

at the request of the coesissica, the some Office of Pettcy geelestiest (= (eemisstes staff efftce) contracted wita Ie* IrVp%#*Ss reeGwet free W teatelagoat boile**g eteesphere,

sa t. ,erfere aa sampe. dent tecnatui ..ows:ca of tae euroae ouaeuw saa seiwtw anepop emm ,,
a

us. enf sat e cuentm sad me=e*atieas wre:
unting g ,y, ten.,5 g , ate tn, ei, ,e,,, ,,,,e,e, w., o,,,n seri. te emuc w cm enei,eec rius
te m em'. e ae-*r ce==itin. fe e papaetien etcn an ocudy eaamd se.em perchseeice strm.
w prepned wouas ein wiy uuerute tais sute of siens.fm two peint .f .w v fm.itsuty. efattaans eruticouty aad the nuita e e uuty tum isutoetoenece wt-m twt. etteraatins.

t iu prepned eents., conet w centreise, d e to seieerese,,c . ace,tasat,. the eenite,,ng es eescrine, eyf,se w potat of .= et psycaeugiut stres $a aeoraf er+=4 tim. eesias is W but *'u=*"a
Decesse il Com be carr(eg owt ra the least ttee with the fenest a *e*ertay inCideats- w anc is sacapale e p*=$eas w"imat tareau f, tw protection of pe,ie in cas uaion

emq ggf m tu pc u e caet unedute ea8 cost. aatr*Hed pes'a' 4 tas *"t dt'=t''' ""*''' 't ''
cheaper ead cea be started with1e says.

Therefore it is our eptenen that the $a, should not be adopted as e substitute for <*atrelied Pereihe They else erged that date collection be initiated, that the contanament bwlistag eque eect be inspe(ted eads

metateneare nequa et Twr-2. but that the tryptea-95 gas De reta led uatil en etternettre systee mes been lastelled
for its ufe one efficot me.o.t p ents Omsian two ausemeaded evreaa ni tnaat i.e

Tw m usel f.ne rupme ou stated tut (n tne e<ef t pareneens amusea ,

4ppremiestely 500 respeases oppestag ene Ovging 'enternettwo recomeeaeed by Ene NeC staff eere motved ladued sie aet e ,oeto, e, cote ene
potentie) health eMects of ne purgine operatiea, U) 49 1: ' at essesseeat of the pwegiag operetlea sheoldu wu ce= eats . a met uea ey tu coats twissicaers of Deenia ce*ts. Pea.1 *aia. mesias W1

-

reem e w arypte es. . The reneae stated for their epm +tha were
be atea s. O3 tu weseauuea e ne rout, ucag .t.spure secoueueue., e fers free ne erseras aoce

t=irsameaul heut statemt == a tueea mue, a) sne e iterig ,,eerae ed crituta re im"+det.
ene (s) the scyptea iiuas appenwtoy few tem en, u e, .in tu,gy, ouie au wy,wg yeo oc.. ta,i sne won of numas. ew=4 pe o' eats aurty ceaae.t t,e f uv emmtad (o) the un i=atta n .aueys ne anee u ta w aime e .dreau ! uu.news .m a is. uni redieusa om.<*e we set aa . (c) neo t* stadin * **a nyrda edis ucati
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.ca praie fm .nying opues t =eis to rwouti e outicin. if) redutla a8 **wre ante the Pennsylvente % tate t'aiversity; the lletional audubon Socie% 14 apers Asuciottee of Wkm (my,ne'
at steera cereatly beM9 md heetacete volley aillease; ate aad hete-

one studen einroesta.re,m e.ti,ey tu ett and Metrmlitaa Eese Ceepeay are based en emperie*ats eelletten Petrol. tetign-Peceae Cosetttee of Consera; one var:e ruen caeveted +=immes steen ad urms ***"a a ** Wir 4.s
umny one undu, sn ists a w useastric come*ity. weiman ta une w erun saa em appe.mteiy ees prf.ete taeieweis. Their f.eseas for oppestas tae

re==** * *erene i ut u mmwewwu=mwwww
, we wer s.etce sord of comissimes. cashia toets. Patrive's. Pased a resolatie" 'a't''''Y tt*""' eflaats free m, uj snet one er e m o tne owe curaeu.n fu decenteeinoa v.atee a ine draft

oppogillen to t'le per9 ag late tfie steenpbere Det furtper staung inet they .edd uNt W IM MO"8'M M N-w he w m a me w we w em c w a w wwm m w w1

is me poscetwee er recognited aeed for the deccatastaatloa (severei perseas swggested that the f acif tty be. of tne Uaten of Conceraed Scient4ts.
entoebed to its present cemeth , (4) that say purging operation be celeyed at least wtil studeats are epieased
'ne i.e.tury re nep seed o :.wervian, un Cowty Pensylvete Mu suiseitted 4 mOgtwa .nica epme """'' '" '"'*" * *""*" * I N "** "I P"rI'"# *PMU " *M"l8 * "C"D*a ' e8 br 8 #re M t"s i d

the e.teau of kryptea-as sate the atmeaere, no e.or, ao specific re. seas for their opposittoa pre previe d **"**"**'*t*a'**r**"*'"''""'"****'***r''*""'a#d Purgiag operetten be first perferord
by a cittua noin ted are.e

rne n.y* et unma, eean,inau, unettied a stete. eat owesing the passas siteraative one urgias tnet alter-
'*actin sie au, meth ds. .nien .ead not roem r.dientiw =terio taa the atenpam, u captereo .itneut "C '"" *"P"M " DadL%Patune e*a-e-*d e rsue aitera u.e_ e e

* '*r
a munee (+umica a sne neaits efecu nauieted su w wrie oter et..n u, eu-uemenas w
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reggegted taet the recemeeaded purg'ag operation be eleyed et least watll ea indepeadent essesseeat costd be
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.mue .ui iiet eueee the <n sn oen t o e, this mment
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serveette. fees the treemit eep er a iee eau wwcn avaitate la thic repert 80 the seeertiec, the uCs heWe af hient te frepm e PreVreemeng snetrewntel les+ed 5teteneal. .hkh simiy tew *we W wtte ten

sietee- aoenerne wch e. mt ten ae. it tetee
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nu free ewe to te-
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, , , ,w,,w
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e the prey
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***v"* *

. u- e .0 8 ad be taea et unewwe, twene of t,. eeuys se pareit ummu en a= teountie eitemts.n, the mac start ne tener cown.ie* * may is iteteseat . eau er
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'=lthe tew *n w trysua **ttive ate lue tyme mu
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a su wt e rt u,yripue s strs by inn . a.its.e a a c.=~t wi. e.p.es. * tac amutie= e' "m=r* d W ** 's N'*rm . Sm.4, .f = on i. aos via '. o tr=ti
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N pmu .e w ary,t f r tae ,p. seaa n. e.a. etur .aute w .*fote. s== * =ry. uan'ac t 6 a h"eias nu **rt stun " he.v. te w pt.aue neo tn %t. neey t. .c c, .r . ta. .tyn n
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eit eit of m meetu .t my c.,eut t. n.<, ta mideas of w en.. n t n p.e.wan, nn.t int.

* * * * " * **""' ** "".c ed .w.,nois a o.io r. t ow.t . . in .,,e cut e ..in., b.n , t
pia esc tae.4, e ..fe .*

thes. 6f n. belleen beerst it h the r.ng. t iween 7% t. SS%, but e.g Or.p .. leu .. We dist e sig por t.d. .f gusty
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**H wauant.Ka!9L RL*1r.M i. i n .,. . . p. g .e.,d w n .. .se .,e,.n ,, ,. ni, .f . e te.r. 6. n bi.co sei.u.a. te
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Ih. eht $Aer. $thmet Otnerf et requestee th.t .pprov.1.f the pesiN .peret tesi be peatponee nt4) enu time

t ua co , res. u a p. wy f ,rihn .va....i. u ,,n .i.pui u t,.s .f . m. t. i. the t i . .. m.n
- un.osi.tw miern km o motw w an ther twinee it. sed th.s ==st of t ae=* .= ha*1* =' ' ' s l*** '*r
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the Regt.n.) flertelag C.wnt il for th. $.lt te.re.14.ryland .re. Ciammented lib.% while let Free'.us 9t.te.o'at it h.)
tisppers.4 th. pos9tlen th.t there ghetsig m t que relHve ef c.41.m tive ttel.I f re. th. fle.magp prot ete Def.M

' N I* IN N PWN W
m MM dw .1 mMn it h.N melme nor m : e

the proper.t ten of .e f eelt.aeont.1 lap.r t St.tement, it doet cor ngelse tfbg need for timelg .s t o by the MC when

it finds that publif 64fett re autr.s role.59 ei s terf el De f erg th. t!% it Complet*# They .13. commeeted th.t
" " * " * * " "W " N * UN. th. lovir.coemt.l .. sets.ent f.t le to .ent len . .s.dllet for tele.t. d stie g.a They mammeo&d th t the pwp

* * I# N *" d N III"U Md* YdFM' d WM "eyer.f les be Gel.Wed tent bl the 48n448 of ( .*De4 %Cl.ot ittt $ttedy rD9W'd'd bF I h* 0"*N' 8' 'NhDI" t . w.s

p.mplet ed $6fer9 the Utl 5tudy het .em bee. (Waspleted, the Olk St.I f r$(s.IWBeatit, I.r the r#M@t St.ted M
t##t elner unnsld them be desorbed by 3ngtting he.ted .nd singedt fied .tr the .etort.4 trypt.e seuld be

).cttea S 6, thet the pwfg6ag .peret t.se h. perter.ed aeom .mt prior to complett.st of the Prge.mm.t er, in tr.a=- s
t reng f ee c.4 t. . set.eeng ref riget.t.d t.nt.lp.e 69 th.rt $ f or St.r.go The .dseept4.n .ese deo.rpt 4w to the

eeet.6 lePet t $1.tement ,
f 6ttl Cent.leter unneld then be e.gpe.t,q for m.t.1 (ya let. Although tag ggg,g.gg 3 4 4 ttt .billty 9. .dt.e4

*I ' '' "**** I* **N N II II # *I ****d N8 **I9lhey .464 re.es.4ted th.t St.ryl. sed he.lth pf fiti.45 le aet)f ted %# .dv. ens ef the pearge oper.tleet t th.t onett.r tng
St.t i.nt aan be ett Itthed by 18.ry1&iet f 4(l.ig the hf( et.f f Inteeds te preelde .t 3. 6% l*8P d.y .dv.en.e

' "* *E *"' "* f7I+* * **
" 8 SMH * an# b*.* ed .a ml .* * .t.d He 6 Mm eyt it W b.sl. for W ent tM *

m:4 49 to .11 pertinent ef f l(i.ls, t. the pent, end t. 'ho pubi te fof the (entrolled pwgeng operet tes,
prepot.l. the rest of the prep.ul e.pty .aen not f.11em .ad its further cen.sder.i fen le est ces 14

0 I 10 MUl**f1 k"*'*"I,1.3.l**d*fl8 @W4 " %*ver.1 twgeest iene wer. .ete enet is.C p.f f .essere .ad ef f et *Os to pr.sent la the tal .re muttag tne pure'au

$p .drht 6en to th. above ented t.9mente, . ppm.6e.tely '80 etsdit ten.i comp.es.4 weee ces.elved f ree MB1vl.w.It who
- # WP PMeme a be . .mmtne M of unthe

*1 ' .dd t t i.#. l .*t # d'pr.wisled 49 5 9f14 f . merit. .a ff e alterb.tive .ethost. tv.les.ted to imfi d Obd er tugget t 9,4% 9 #

For arc.eplishlag . requ e red stor.a1.sen.t ten. Ifie addtgl.a.1 temmenig ser guiggeett.ng were be..d ' I * "U * "" **9'" *
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C.=eM. .ere 9.e sed regardt.g W p.ssinia releem of reeientive eateriein ether thee nr-es free the center
mus weg, espas.n, redt.=ttee isate,es of ce.tum .ad St ti. As =ted le wetie. d 6, the e centratus of

. titlerne restoottive particelete setter $g the reacter building eteesphere is lee end the poorge enheest filter
system will reeeve essentielty all of the particolate mettee is the eshaust etrees, thereey entertog that there

- sil3 to as significant seee effects assectatse witA the releases of other radioactive patertal.
10 0 public IMoreetten Acttuttees

Concerns were aise ewressed that additionat quantittes of f tsesen products are centfeu?ng to me generated er
I"' 'N OO""d * * I* I'"I'"U 8' N8Dveleased to the reKlar bet sding steesphere end that this Mttelty eey be released derI4g the pu ge Theser

Mnet e Maae F , and addeada 1 and Q hE has cm tsd 38 lefereettend eeepags onetencores were based gee the meetations telween source teres'wste by the licensee le his sidseittal of toweeDer 13,
M Wn mMe hw an easrta-mnW med Wt onws fwOy esned gunttaas m1%T5 (Ref. 1) and these eased Dy the fleC te thstEG-0642 tMarch 1980). As ested la lectten 4.2, these earlatleas

were not due to the generatlee of addttlenel f tselen products se their release te LRe reacter buildtag eteesphere , esmew 9 rypto9 Macter huddleg Copies of the report, *4pseers te Questfees eDeut homewing
W W m bland Mt 2 Aaarter MMT MGWA an evalWe h of darge my eWagbut were due to TeproveJ techniques te sampling and analystag the samples.

. to the Divisten of Technical tafersettee and Decisment Centrol, U.S. muclear seguietery Cemetssion, wash +agten,
0L NLA suggestice ses made thet by Presidential taecuttee Order, casolete respenstellity for the cleanup progree at ini

. De essigned to the haval Reacter granch of 00E and tant the cleanup dectetons shewld be reeeved free puelle
8Iest of the eret ags held we** plenced by the IIRC, although some mere organtred by other tatorested gregs, atdebate. The stated bases fee these suggestlent were that the cleanup attten needs te pMgress tenedtately and
w tch halC efficists weee inalted participants. Members of tme U.$, f ewireneental protection Agency and thea

that the INl*2 plant was het designed te howse large enounts of gaseous krypten, redteattive water, se easeged
E"fh*de N'"8'at of W - Tel te eurces totd) were usually sovited pertictpents et these meetings. [paaucleet fuel for long perleds of Stas [ Altnewyfe the INI-2 factitty was not spectf 6cally des 6gned te accommodate
'"''1*I* '"tlined their agewey's progree and respons teilities for enviroveental soalterlag to the vicinity of theeil of the Camdttiens enteuptered durlag and felle='ag 1*e eN id*nt, f * is new and is emoocted ta cont inue te

Isolate the redlee<tive untes free the environment provided necessary actlene are taaem se e timely bests.' (See W site, wkile state Ota personnel empleiaed the commuatty neattering progree and other state functions related
to the clean se of ini usint 2 At these e,ettrigs, het officials espressed their willingaess te meet .Sth etner

$ectten 5.0). The licensee, witti appropriate support free the fuRC,1f4 and Dof professional staff, has sa.fficient
ejegertise 44 pe, fore the necessary cleanup operettens. Therefore, there {4 ne presset need te essign the CleaMup gesqs e peeghe who had an interest le recelwing eddittenal lefertetien en the lavirormental Agsessaent er glean-

dE *P'#8Ii'"* 'I U"II P-operettee to another organisettee. Moreewer, (fie U.S. Congress Aes enMted legtsistfee asking the hdf| fetyen&' ale
for Ilceesing actietties pertaleing ta cleillas nucleer power reacters and hRC regulettens allem for publlC

s ert M commeMag eth W pvD14 MI inta thm 9md ce%nrturpertif tpattee to the Itcenttag process.

Severe) comments sere made to the effect thet any necessary estatenance and repairs etthis the reactor building IS Piallc cretings and emetings of th teiseested cittaens groups,

Cet d be perfereed 9y worsers dressed 14 protective clothing prior to removal of the Ar-85. etowever, as noted in 16 wtfags eith elected officials, and
i

F press conferences ans appearances os puelle t.formatten redte and televtsien s e.swSutten 5 9, only prettet**ry measurement and planetas acttwttles can be performed to the reacter teilding prie,
to the removal of the Er-85. The# ;a, the Er-85 eust be reeowed to perett any estatenante or repair activttles

w9 eres Gfoups
Eftthi4 the reacter betiding.

On March 19,19H0, N#C cenducted a public speting to utedietoun i Inr re local citisees of the centents of thee

draft (mwironeeetal Assessment fellowing thte leittel moette; hec eff 6cials attended siedler gathertags le

surrownshg communities at the request of state and lacel offittels

The hec staf f eine set with a wide variety of laterested groups wpich f aciudtif

Chambers of Commerce

Civic serv 6ce Organizatites
Medical Assertatlens
%chool geard Of f tClals

Religious Leaders
Teacher Organuetions

Three Nile taland Alert

Meetings witft the Capttal forward Group and Three elle Island Alert mere attended by Chatreae Ahearne end Coomita
stener $aendrie, respec tively, in additian to inRC staf f partic ipation
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10.7 trieHne. fue Elected Oefittet, 11. 0 te,terenrey

le addittee to meeting with Governet ThornburgP, herald Dent.en, Olevetor of the Of fice of Aclear A ecte, I wtropol+ ten Edison Cass>eny, "tne e mile reload un*t F ever. tee 8 +1 stag Puege Preg *ee se ety Ana ysts andv r

Regulettee, and etner esebers of the NRC staff met with werdens city eff tttels free mejo, arteepellten eres. Enetreemental Report,* Doctet 50-120, newommer 13. 1971 ( PDe )*

surrounding Three Nile latend. , Heettags more held with the Consisstenees one other officiels from the four
counties closest to TMI: Bauphie, te. ' 6ter, Terk, and L ^ flwe briefings were etse conducted in different E UI b l*** Requietory Ceassission. *instronoratel Assessment fee E+centeetnet 6en of sne Isr,e set ie

geographic incettens for elected officielt free the Seceughs and lawnships whte swertend Three atte Island Island unit 2 teacter get iding Ateosphers Ocef t neC staf f Report for PutItc Coment ,* uswet Dre's
~

report buttf+0t42, hech 1980 (DHDC)

10.3 Preet Conferences and Television and Radte Appearenrej
3 Unten of Concerned Sc 6entists. *Decentaminetten of krypton-8% free Tnroe m5ie latend Ecleer Pteet," A

hereld Denten held several press conferences te centrol Pennsyleenie, one of whio we6 held jetally with Geweener Resport to the Gewerner af Pennsy unta, y1 19e6 (PDs )

Thornhwrgh to discuu the Eneteeneental Aneusent. John I, Cat tlae, Deputy Progree Director, in! Progree Of fice,
appeared on several televitten and redte tota progress ehere listeners et panel ameners asked guettions concerning 4 tetter free R st telleer, NRC, to R C Arneid, Iertropoliten f dt sen Ce , 5dject. eeector containeeat
the (neteeneentet Assesseent. These appearances by or, Collins were ta edettfee to his numereos other telowlston 5=ilding Ateeschere C loenup, Dooet 60-320, December 18, 13H t ros)

and redie interviews concerning e side range of topics relating to attlettles et the 1MI $$te.
S Letter free J f Collins, haC, to a F, wilson, Ntrapoliten leisen Ce , 5djer t Adot t tene)

Inf ermetten Request for Preparet ten of En treneentet Assessment , Doctet 50 173, Detember 18, 1979.

( PDR )

6. Letter free R f. bilson, Metropoliten (dtsen Co. , to J. f (ell ms, ARC , Suojet t; Respons.e to 31
lb.tetiens en Reeder Centetnsent Building Atatsphere Cleanup, Oneset $0-170, Jenvery 4,19sk)
(808)

P. U. E hc lear segulatory Cometulan "ttetesent of Pet iry and hiire of intent to prepare e Progreemet te
f ast roseental lepea 5tet.eeent * { PDa )

5 W t. huclear segulatory Cemelssion. *0reer by the Director er tree Off sce of Eclose meester negutet ten *
oectes 50-320 f e*ruecy 31,19eo (Pum)

9 0 5 heleer Regulatory Commission, Aules and Regulet tens, fit te 10, CfQ f e.aereLNeptat 6 ens Peet 70
Appendte 8, f ebte 1. ( PL )

30 4t ropellten t 36sen Cueweny " technical E valuat ion eeport f"r haierrged Destnere161st ten System (sCU,"
i eri1 10,19so ( eda )

11 #$ haleer Regoletery Cose1uien, evies and begi. net tens, Title 10, Code of Fechiret argu,let tyne Part S0
"t teensing of *coduc tion end et t t tiet e n f ac t itt ees," mro av% Appendia 1. *En , n o t udes fore

Design ohjett 6ves and tioit ang Canettions for operet ten to Net the Criterten as to es Precticeaae for

Redteactive %terial to I tget-weter-cooled he leer an.ec a orter a f fluent s * i Pt )

12. ti 5 invironmental Protect een Agency, tules and Regulet tens , t itle 40, Co se of F e wel tirW ipas
Part 190, *ta.4reneental stenderes for the uransue f uel Cycle," Jenvery 19n. ( Pi l

II Three mile Islend butteer $ tat ion. tMt 7, invironmental Tec hausi spec it h et tone, Appendt e 6 in
Operet tag t wenie Dee-H, f ebruary 4,1976 FJe )

14 U 5. heleer Reguietory Caseissten, seguteter, Guide 8 e, -lav rnet ten ae te eat to insur ing thate

Ouupetlenet teatellen geposures et hcieer Pe=ec Stettons u6il se es tes a 13 eeeseeably Athienable *

(P0e, GPO)

*F or infeeeet ten ein document e..si t es t li t y, se Page 11-4
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1$. W. $ heKleer Regelsterg Comnestion, Regulatory Guide 1.109, *Celestelle# of Annual bn to feen tege 29- American Center Set tely, *19'l Center f acts and Pigures,* 19/8. Avelleele free AC$, one vers.

Routine Seleases of Reacter (ffluents for the Purpose of teelmettag Compliance with 13 Cf t Part 50,
Appendte L* (PDR, (,PO) to f . Pechte. *The Accostense of sta,' trit on aespot autiet 4= $1, 3,154-190 (LefS). a=et'ae3e fese

polic techn cel libreef es.

16. W.$. Ilucteer Regunetary Cemetssten, *5upplement to the Flael f avtrequental 1. pert itetement for three
Nile Islead. till 2,* Sothet 50-320, unmet a port mustG 6112 Deceanor 1976s (DilDC) 31- J G ***e*F, "Eeoert of tee Prestomat's Canonsees em the Acc ident et threeat to Islene,* g t

,

4,ewernment Friettag Of fice, stespiagten, DC,1979 (071DC J

lt U.S. auclear 4eptetery Com=Issten "Pepelattee Dese and neetta Ieput of the Accideat et the Tsree mHe
Islead mutteer Station,* U5meC Rooert evkfG-05SC, May 1979. (OTIOC) 3L M- Rogeeta sad G 1. f renette, Jr-, theC spec lei inquiry Group), 'T*re, elle 1 stead, e tesort to the

emoissioneet end to the Public," April S,1919 (Of!DC)

18. U S. hclear Regulatory Cosetselen, Ewles sad Esgulettens, title 10, Qde of f edyrel Reavlettens
Part 100, *Reetter $ste Crtteria,*5eptoneer 1,1970. (pt ) 11 U.S. Emeteenpeatet Protection Avem y, "totisates of lenistag GedieOen Deses *= the upttee States.* EP4

Peticetian oeP/Cso 72 1 (1972) A.auseie f oo tre. we aiac DC

lt. e 5. scleer sepietery Comeinion, auin ed neptettens, istie so, g,,e of fed,,e1 seautetim Part 20,
'Stend.res vor erotation A, iast neietion,e Jone im cro 34 u. s. ame trener tei erotect,.a A, c,, *=ewei secteuem f.Pe*,,, en ihe unit,e neto." rea eu.an,

oee/ue 72-1 osis) A.eue te free tea, weshingte, oC.

20. - MP4 Associetes, Inc. , "Three set te Island Unit Centatement Ateesphere Cleenop Alteenete Systees
iniation,* outet so-320, Septeeer 14, 1979 (pea) n A wetaners, tavernat+.aei Ca.. fero.co e, aweise and e.f+etion essieu, seattie me.= *avt on , ;.t . 19,

s974, cited in F. n. sewds and o seeenay, feelae.ru entre erir t% 1tet y te_AtLeerPaarc

21. o 5. mcieer aopietary Comniuten, nepietory Guide 1.143, "Destga Crtterte for medio.ctin ente vat wr sty of w.shtantea,1975. (Pt s

meegeoeat, systees, stractern, end Ceepeaeats sessened in t+gfit water Ceeied aucteer P=er Pimt. *
(sca, GPD)

,

se u 5. Nice.oectet Protectie Acacy, "aweisgicei leuxt Cauwd oy teinim es sevee um, . ate the
,

*Air sa the vmted States,' are Lancaion 520n-79-Doe 0979) A etionie free are, seeinste , oC

22 ,t. e. nor,*sen, J. A. Person, s. C. nie,e, and m. A stepheme, on nid, metienei taeratory, *uw of
tae caccP s.1ectin Anserette Pruns for see et of scypten free the Centeione,,e sundtas Ateenphere et 37. B. P. Dereawad, et et , "' wha 5ces staff Aceiries em*t en ee=teest t"=ts to tw Pen ** *

Three noe Isted, unit 2,* any a,19eo, Avenei fm cant, on eldge, tennenee paio, Campiutoa t** Accident at Three woe Isieas,* octeer im. troni

23. hattonel Counct) on testation Protection end steesurements, "Reyeten-85 in the Atmospnere - with Specf fic 38 P, & seeuts, et al . , "arelt*-Related Sehederal lepect of the tW! %r feer lec torat eep 9 wented to

e Peansv vente cepeetenet of meett*,* Part t.References to the tu6Hc health 5tgnificence of the Proposed Controlled telease et Three mile Island," t he 1"I AJ'is*Fy Pe**1 ** Health Re+eerc* 5tadi'5 *f ta e

may 16,1980. (PoA) April 1919 ( PDA )

24. hattenal Council en Rediatten Protection and steeterements, "aryptee 55 in the &teesphere -- Acc.mulet ten, 19 C. E f lyan, seo.ntain west a,seeect., gge. , * teree si te gsia.d t,iepnen gr,,, Preneinery eepeet en

$6elegtce) S6gnificance, and Centret funnelegy," inly 1, le75. Available free NC APet, beeington, DC. Procedure of flad*ngs," WShkC Report InvetC/Ct 1093, Otteber 1U9 (Ofitic)

2%. settenal Acedomy of 5ctences, Cemetttee en the Sielegical (f fects of lontalag Radiellens, (1979 graft 40. 4tenereneum from 9 7 Cleary, to v. n megen, 54)ect 'Tus-f Ateescheeis Decenteetnetten," w.e,1, line,

report) "The Iffects en Popwlettens of teposure to toe tevets of leniging tediations," 1979 (808) reporttag en a telephone cenwersation of Apet t 21, BWO, between 3 P Dobrease+es and 0 F C icery

(PDE P

26. 47 5. leuc teer Reguistory Ceesteston, '#earter Safety 5tudy -- An Assessment of Acc4deat tinks in U.5,
Cosmerciel nucleer Power Plants.* Appeewita VI, hA5H-1400 (90 REG ?S/014), october 1975 (GTIOC) 41. 8be*rendum from D. P Cleary, to e a sege, bue) ct. "Twl-2 ete spneric i.ec octem aet 'ea," may .'F.

19aO, reporting en en telepheme conweesetten of fe y 9,19fk), between G J warhet t and 0 P Cieerye

27. Mattenal Acadeer of Sciences. Adwtsery Caesittee en the Ptologicel Effects of tentsing Aedietsen, "fne ( PD# )

Iffect4 en Pepelottedts of lapesure to toe towels of IentJ6mg Redletten,* hovember 1977 (POR)
42. A Saue, *Psythelegncel Stren and Atternet tvea for Decenteelnaden of seei ter But !dtag Atmasumere."'

25 tetter free bl. Il stedeoen, Jr. , te R 94. Welieer, hkC, Semiest: Draft En trennentet As.esseent for innec Draft neeert to me tu.ee * a f oreet met report ta June 19'se

Decente=+aetten of the Three mile Island INilt 2 seactor satis 6ag Ate sphere,' (ieustG-0662 plus
Addreduos 1 and 2), dated April 11, 1990 ' (70s) e n. Scievice Applicadens, Inc , aC,meperissa of CentreHed Purge end 4ppl 5cet taa of the Wec tive Anwyt ten

Process Alternet 6ees for Decenteeinet tee of in12 seerter Building Atmosenere." stov 19Po A cosiv to

bound into Wolume 2 of tMe Asseseeeet.
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APPENDIX D. " ENVIRONMENTAL ASSESSMENT--USE OF EPICOR-II AT
THREE MILE ISLAND, UNIT 2 " U.S. NUCLEAR

REGULATORY C0ff4ISSION, NUREG-0591,
OCTOBER 3, 1979
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*EREG-0591

Euv!A04MEkTAL ASSESSMENT: USE OF EPICOR-!! AT THREE MILE ISLAC

1.0 Propcsed Action

Ehv120hMLi;TAL ASSESSMENT The proposed action is to use a system, EPICCR-11, for the cleanup i
of radioactive contaminated waste water wnica has accumulated in the
Unit 2 ausiliary building tarks tecause of the March 28, 1979 accident
at Three Mile Islano (TM1). The proposed action is limited to cleanup
and storage of such waste and incluoes the impact of temporary storage,
packaging, handling, transportation, and burtal of the solid waste

USE OF EPICCR II genuated from the cleanup puation using 1 02-11.

AT This action does not include the disposal of the oecontaminated waste.
As incicated in Section 2.0 t'alow, the disposal of this water will be
covered in a separate assessment. In aoaition, treatment and cisposition.THREE MILE ISLAND, UNIT 2 of water in the reactor containment building will also be covered in a
separate assessment.

This assessment is an evaluation of the effect that tne proposee action
will have on tne puolic healtn and safety, and on the environment including
a constocratica of occupational exposures and the risk of accidental

PREPARED Bf releases, and a discussion of alternatives to the EPICOR-!! system.

*

OFFICE OF NUCLEAR REACTOR REGULATICN

As a result of the March 25, 1979 accioent at che TMI Unit 4 factit:y,
U. 5. NUCLEAR REGULATORY C09tl5510N a significant amount of radioactive contaminated water has been generateo

and collected in Unit 2 availlary bulloing tanks. This waste water was
produced primartly from the following four sources: (1) an inventory

OCTOBER 3, 1979 of waste water entsteo in unit 2 aualitary bailoing tanks prior to tne
ecsioent (approstaately 130,000 gallons, some of which has been used
as makeup (mateup is water which is normally added to the reactor coolant
system for the purpose of controlling reactor coolant inventory) water
to the Unit 2 reactor); (2) during the early phases of the accident,
contaminatea water f rom the reactor containment bulloing sump was trans-
ported to the auntliary building and collecteJ in various tanas; (3)
letdown (letdown is water which is normally removed from the reactor
coolant system for the purpose of controlling reactor coolant inventory and
chemical ano reatoactivity content; it is depressurtted and cooled prior to
reaching the aumtitary building tanks) f rom the reactor coolant system nas
resulted in a net increase to the inventory; and (4) normal leakage from
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system componeats in the auntllary butiding has been a small but continuous
source of waste water to the inventory which currently entsts in all of waste water in the Unit 2 auntliary building tanks using tne EPICca.!!
the auxillary building tanks (approntmately 280,000 gallons). The level of system. This assessment inclwdes discusston of putential rist of planned
contam1hatton of the water in these tanks ranges f rom less than 0.1 to 3S (gaseous) and accidental (gaseous and itquid) releases, ana a otscussia
uti/mi of Cs-137. Because of the relatively short half-11fe of I-131 (s.1 of alternatives to the EPICCR-11 system. It does not constoer tre dis-
days) compared to that of Cs-137 (30 years), Cs-137 has become the cominant position of the decontaminated water f ollowing use of EPIC 0ft-11 since
isotspic contributor. The quantities and activity levels of the current this is precluded penotng an evaluation of the various disposal alter.

natives. Use of EPICOR-!! does not preclude implementation of theinventories in the auntliary building tanks are discussed in Section
3,3,3. various disposal alternettves.

Following the March 28 accident, Metropolttan Edison Company (the Itcensee) This assessment is the formalization of the evaluations and regulatory
initiated the design and construction of a system, the design basis of guioance that have been providea at TMI from March 2d to the present.
which was to decontaminate water with an activity level up to 100 kC1/ml Curing that period, and on a continuing Dasts, the hAC on-site support
of I-131 and Cs-137, the principal radionuclides present in the waste water staff has been engaged in design and safety evaluation of the licensee's
for radiological dose cons 10erations. As inoicated in Table 2, the proposed eeens for processing interneciate-level waste water. including
activity level of I-131 and Cs-137 in the water to be treated in an evaluation of the neca for EPICOR-II (see Section 2.11. The NRC
EPICOR-!! is less than 40 uC1/ml. The design and construction of a staf f concurred witn the Itcensee that design, construction, ana
new processing system was necessary for the following reasons. The operation of EPICOR-!! should proceed on a high priority basis. The
entsting liquie waste processing systems for Units 1 and 2 were designed IsRC staf f has provided design guidance and criteria f or the EPICOR-!!
for processing water with significantly lower levels of activity than processing system, the building housing the system, the building enhaust
currently entst in the Unit 2 aga111ary building tants. For example, filtration system and the process vessel vent filtration system. The
the expected reactor coolant concentration of C5-131 during normal NRC staf f has monitored and inspected the design, construction, and
operation of the plant is 0.018 utt/mi or a factor of approntmately preoperational testing of EPIC 0R-Il since its inception. The
2,000 times lower than the ht2 hest Cs-137 concentratton presently in [PICOR-11 system which has evolved f rom this regulatory ef fort has
the auxiliary building tanks. In addition, the contaminated conoitton been designed for remote receipt, handling, and processing of con-
of the Unit 2 auntilary building af ter the accident rendered the butiding taminated water f rom tne TM1 Unit 2 auntllary building witn etntual
unusable for the purpose of continuous, planned processing of the inven. occupational exposure and no adverse impact on the health and safety
tory of waste water f rom the building rachsaste control panel. The of the public,

recognized need for a new processing system resulted in the development I2.1 heed for Decontaminationof the system which is now known as (PICCR-il.*

In response to a complaint for injunctive reitef flied by tne City of the March 28 accident at TM1 unit 2 and subsequent recovery operations
Lancaster, Pennsylvania, in the United States District Court for the have generated a substantial amount of contaminated water entcn is

District of Columela, the United States Nuclear Regulatory Commisstor. contained in the reactor building and in tents in the aualliary building
(see Section 3.3.3). Although tnese buildings are of hign integritydirected its staff to prepare an environmental assessment regarding

proposals to decontaminate and dispose of radioactively contaminated such that the contaminated water can be positively controllea for an
waste water from the TM12 Unit 2 f acility. The assessment is to be indefinite period, there are s~eral reasons why decontamination of the

,

|

divided into several portions of which this is the first. This portion water would be beneficial. Available capacity of the tanks in toe auntliary
deals with the proposed decontamination of the totermediate-level ** building is necaed in the event that pumping of water from the reactor [butiding is necessary to protect the operability cf reactor building com-

ponents and systems which maintain continued saf e shutdown of the tactitty.
*Epicor, Inc., Linden, N.J. The waste water in the aus111ery building continues to be a source of

esposure to personnel needing entry into the aust11ary building. The con-
tinued safe shutdown of TM1 Unit 2 depends upon the operability of ortgtnal ]

**latermediate-level waste is defined as waste having 1-131 and Cs-137 j

concentrations greater than 1 uCi/ml but less than 100 uCi/ml. |

I.

|

|
I
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plant equipment located in the austitary building and the use of adattional A floor drain system is included in the design of it~ Chemical Cleaning ;
equipment being installed in the course of completing modif tcations in Butiding. The crain system routes leakage frc.a pumps, and other components. ;
progress. The surveillance and maintenance of this equipment and personnel posstole overflows f rom tanks. demineralizers, and the deminereltzer/ filter
exposures associated with these actions, which are necessary to assure maalmum to a lined stainless steel sump. The floor of the Chemical Cleaning outiding
reliability, are adversely af fected Dy radiation levels associated with storad and up to a heignt of three feet on the walls is avered with a strippable
Itquid. Approntmately 50 workers per day are currently provideu access to the coating. In the event of a spill, decontaminat .: of the floor can be

austilary bulloing for decontamination, operations and construction purposes, accomplished by flushing with clean water or a decontaminetton solution.
, Although occupstional exposure to these workers (approximately 10 mrea/ worker / The containments and decontamination solution are then routed to the sump

day; or abou*,15 man-rem for each month that tne situation remains unchanged) for processing.
is witnin regulatory ilmits, any reduction in dose resulting f rom the removal

' of radioactive water stored in the auxiliary butiding tants is considered a 3.2 Modifications for EPICOR-It
pcsttive action. The total esposure from this source is primarily a function
of the elapsed time to occiding to remove and process the water. In order to convert the chemical cleaning building for use in decon-

taminating intermediate-level waste. Several modifications were made
Tne removal of stored contaminated water will have the additional benefit to the butiding. These included the following:
of permitting decontamination - now precluded by hign radiation levels -
of some areas of the austilary building, including rooms housing reactor 1. The installation of the EPICOR-11 system (vendor suppif ed equipment)
coolant bleed tanas, neutraliter tanks, and the utscellaneous waste in the building. Specifically, a pref tlter/demineralizer, a cation
holdup tana. Theref ore, it is important to process the inventory of bed deminereltzer, a staed bed desineraltrer, precoat and chemical
water in the Unit 2 aum111ary building tanks in order to timobilire the addition tanas and associated pumps, pipes, valves, and
entrained activity and thereby reduce potential souces of. environmental instrumentation for tne EPIC 02-l! system;
and occupational exposure and preytde surge capacity for water transferred
from the reactor building. The EPICOR-Il processing systein has been 2. The addition of shield walls around EPICOR-l! equipment. The shteld
specifically designed and constructed for the purpose of processing Tit! 2 walls were added for the protection of personnel involved in the
intermediate-level waste water and represents tne best alternative f or aestred operetton of tnis system la c;escription of tne shielding is con-
decontamination of that waste (see Section 5.0. Alternatives to the use of tained in 5cction 4.0);

EPICOR-!!).
3. The addition of an overhead monorati hoist system. The hoist system

3.0 EPICOR-!! System was provided for removal and replacement of the demineralizers
and prefilter/demineralizer. 1he monorail system entends f rom the

' J .1 Housing of EPICOR-Il in the Chemical Cleaning Building north side of the building above the prefilter/deminerallier through
the south end of the butiding entending 18 feet outside the butiding

The EPIC 0R-!! systera is housed in an entsting on-stte structure called over a cask loading area at which point the shteided pref t1ter/
the chemical cleaning building. This butiding was originally intenceu destneralizer and cemineralizer casks can be loaded onto a truck;
to be used in the chem 1 Cal Cleaning of the steam generators for TML
Units 1 and 2. It is a rectangular shaped building with dimensions 4 The chemical cleaning butiding was made into a low leakage confine-
of 48 feet wide sv 60 feet long by $2 f act high. The foundation of ment butiding by spraying the interior of the structural steel
the building and the walls up to a height of 13.5 f eet above the portion of the building with an epony sealant. The sealant was
basement floor are concrete and the upper walls and roof are of added to prevent air and radioactive material outleakage from the
structural steel. building;

The foundation of the butiding is designed to seismic Category I 5. The addition of an enhaust venttiation f t1tration system to matntain
criterta (i.e., aole to withstand the ef fects of the safe shutoown earth- the chemical cleaning building at a negative pressure. This also
quake) as are the primary concrete walls and structural steel f rame. mintatzes air outleakage and directs air f t.w through the filtration

sy s ters. This system tr.cludes filtration of the air through +
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prefilter, a high ef ficiency parti ulate air (HEPA) filter, a charcoal I* Processing pumps (5)
adsorber and a final HEPA filter. The purpose of this filtration
system is to remove radiotodine and radioactive materials in 2. Transfer pump
Fticulate form present in the air before it is released to the
environment. A new building was constructed. directly adjacent 3. Pref tlter/deminereltzer - containing precoat material and Cation bed resin
to the east side of the existing chemical cleaning building, to
house the air filtration equipment; 4. Demineralizers (2) - one cation bed followed by a mined bed

6. The addition of a TV monitor control building directly adjacent to the 5. Miscellaneous waste holdup tank - located in the TM1 unit 2
northwest section of the chemical cleanlag building. Since operation auntliary building.
of the EPICOR-11 system is by remote means, this building is pro-
vided t'or remote system operations whebe the EPICOR-11 system can 6. Clean wastes receiver tank (f ormerly the rinse hold tank)
be controlled. In addition, there are sin TV monitors located at
different points in the chemical Cleaning building to provide for 7. Of f-spec water receiving / batch tank (formerly the chemical cleaning
remote viewing of the system dur ng norms) operation, solution tank)e

3.3 Design of the EPICOR-!! System 8. Chemical clean 199 building sump pump

. The EPICOR-l! system is a liquid radwaste processing system supplied 9. Monorail hoist system
by EPICOR, Inc. The system is designed to decontaminate by filtration
and ion exchange radioactive contaminated water contained in the aualliary 10. Ventilation filtrattun system
building tanks of TMI Unit 2 and to transfer this decontaminated water
to Unit 1 or other tanks for storage. Plans are currently being formulated A simplified flow diagram of the EPICOR-!! system is shown in Figure 1.
to allow for the disposition of the decontaminated water from unit 2. The EPICOR-11 liquid waste processing system operates at essentially atmos-

'lon exchange is the process by which radioactive ions are removed f rom pheric pressure in the following manner. The miscellaneous waste holdup tank
solution in the contaminated water by resins in the ton exchanger. The (MWHT) is located in the availlary building of Unit 2 and receives water from
use of filtration and ton exchange in the treatment of racioactive weste the specific auxiliary building and fuel handling building tanks *. Water
water is standard practice in nuclear power plants and the principles upon from tanks in the f uel handling building can be routed directly to the
which they are based are described in huRf.G/CR-01411 and NUREG/CR-U1432, EPICOR-!! system, however, for operational purposes water stored in the
respectively. fuel handling building will be routed through the (MWHT) to EPICOR-II.

Water in the Unit 2 auxiliary building tanks can reach the EPICOR-!! system
' The EPICOR-l!' system 15 designed to function in such a manner as to limit only by being routed to the MhMT. Prior to processing in EPICOR-II, the
gaseous releases of restoactive material to the environment to levels which water is analyzed for radioactivity and chemical content to provide estimates
are "as low as is reasonably achievable." in accordance with 10 Cf R Part of .ctivity buildup on the ton exchange resins and the need for required

650.34a4 and 10 CFR Part 20 . In addition, it is designed to be operated chemical addition f or system optimization.
- at - maintained in such a manner as to maintain exposures to plant personnel
to levels which are *as low as is reasonably achievable," in accordance The first processing pump is used to pump water f rom the MWHT to the
with the guidance given in Regulatory Guide 8.8b, prefilter/demineralizer in the chemical cleaning building through the yard

. . piping. The piping is enclosed in a shielded guard pipe, the open end of
3.3.1 Description of the EPICOR-II System which terminates inside the Chemical Cleaning tullding. The prefilter/de-

eineralizer contains a precoat material which enables it to remove particulate
The EPICORE-Il system consists of the following components. all of which radioactive wastes (e.g., activated corrosion products) and other suspended
are located in the chemical cleantog building except as noted. A functional solids. The prefilter also contains cation bed resin which is highly
description of these components is given in the discussion below: ef ficient for the removal of cesium and other ca' ionic radionuclides f rom

the waste stream (removal ef ficiency greater tron 90t). Af*er passing

*lt was realized during the early planning stages af ter the accident that additional
liquid storage capacity would be required. Space was available in the Unit 2 fuel
pool to locate sin storage tanks with a comoined volume of 110,000 gallons.

D-5



-8 9-

through the prefilter/demineralizer. the water is circulated by the proces- rsololodine that may be present in the off gas. The f an assemoly draws
sing pumps through the two demineralizer; arranged in series. The first air from the building and embausts it through ducting to a local stack
centneralizer also contains cation resins which also makes it highly at the roof line of the cnemical cleaning butiding. The radiation
ef ficient for removal of cesium and other cationic radionuclides from acnttor installed in the discharge duct tros the f an samples the air
the oste stream (removal efficiency greater than M). The second de- in the f aa discnarge line. Measurement of the ventilation system ennaust
eineralizer contains mixed resins (cation and anion) which are efficient radioact wity is provided both locally and remotely in the control
for removal of both cationic and antonic radionuclides including cestum and butIdtng in the event that radiation levels in the ef fluent stream
iodine (removal ef ficiency greater than 9C~). Af ter processing, the water esceed a predetermined level. These predetermined levels will be spect-
is collected in the clean water receiving tank (CWRT) which has a capactif fled in the system operating procedures and in the plant radio 1Cgical
of 133.000 gallons. In the CWRT the water will be sampled and analyzed effluent technical specifications.
for nuclide identification. If the analysis shows that the processed
waste contains concentration of radioactivity below predetermined limits. The chemical cleaning building sump is a stainless steel lined pit located
the water will then be transferred to the TM1 Unit 1 or 2 liquid waste in the northwest corner of the butiding. Any water f rom process vessel
management system to be held for ultimate disposition. Thcse predetermined overflow or f rom other equipment leakage is collected in the sump. A
limits will be specified in the system operating procedures and in the sump pump transfers water f rom the sump to the 0 RT. The sump pump
plant radiological ef fluent technical specifications. Processed waste which starts automatically on a high level indication in the sump.
is not suitabh for tran fer to TM1 Unit 1 or 2 liquid waste management
system will be pumped to the of f-spec water receiving / batch tank (0WRT) 3.3.2 Sources of Radioactive Water
which has a capacity of 95,000 gallons. Water in this tank will be
recycled through the EPICOR-Il system for additional processing. The EPICOR-!! system will process the approximately au0,000 gallons

of intermediate level waste water currently containec in TN1 unit 2
The monorail hoist system consists of a 20-ton hoist mounted on a monorati auntitary building tanks. Waste water that is acceptaDie for processing
which extends from al,ove the prefilter/demineralizer, across the top of the in the EPICCR-11 system is that which has lodine-131 and Cesium-137
demineralizers and to apprnximately 18 feet outside of the chemical cleaning concentrations of less than 100 uC1/ml (intermediate level waste). Water
building over the cask loading area. The purpose of the hoist system is to that has higher radioactivity than intermediate level waste will be %e
provide fer removal and replacement of the deminerali.:ers and prefilter/ subject of a separate environmental assessment. The tanks in TM1 Unit 2
desineralizers when they have reached the maximum radioactivity loading per- aux 111ary butiding which are to be processed using the EPICOR-11 system
mitted by the operating procedures or become chemically depleted. The are the following:
radioactivity loading is limited by contact radiation dose rate readings
on the vessel to meet personnel handling requirements as discussed in 1. Reactor coolant bleed tanks (3);
Section 4.0. The operation of the monorail hoist system is done remotely by
use of a closed circuit TV system located in the control butiding adjacent 2. Miscellaneous waste holdup tank;
to .he chemical cleaning building.

3. Auxiliary butiding sump;
The chemical cleaning building ventilation system maintains a negative
pressure in tne building. The exhaust ventilation system consists of a 4 Auxillary building sump tank;
heating unit, moisture separator, a filtration unit, a fen assembly, a
radiation monitor, and a weatherproof enclosure. Butiding exhaust air 5. Neutralizer tanks (2);

is passed through a moisture separator and an 80 KW heater to remove
moisture from the air and lower its relative humidity to improve the 6. Waste evaporator condensate tanks (2);
iodine removal capabilities. The air is then passed through the
f titration unit which consists Cf a prefilter, a high ef ficiency 7. Contaminated drain tanks;

particulate air (HEPA) filter, a charcoal adsorber and a final HEPA
filter. The HEPA filters are used to remove radioactive material 8. Miscellaneous sumps (4);
in particulate form, while the charcoal adsorber is used to remove any

9. fuel Handling Building tanks; (tank f arm).

!
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. We have also evaluated the potential consequences of a pipe break in 3*6 E*siin Features to Minimize Gaseous Peleases
the (PICOR-l! system inside the chemical cleaning building. From a
radf ological standpoint, the worst case pipe break is a break in the There are a number of design features bulit into the EPICOR-!! System
liquid waste inlet pipe to the EPICOR-Il prefilter/demineralizer. We to minimize gaseous releases to the environment. The following is a
conservatively assumed that during the accident, the EPICOR-!! system a listing of these features and a discussion of each:
operator would not monitor the system parameters for loss of itquid flow' or,
processing pump shutof f from each of the three process vessels, or notice any 1. The chemical cleaning building has been sealed with an epony sealant
abnormalities on the remote TV viewing system. Further, we assumer, that to sintsize both inleakage and outleakage of air;
ue entire contents of approntmately 20,000 gallons f rom the miscellaneous
waste holdup tank would spill on the floor and partition todine with a 2. An exhaust ventilation system has been added to the butiding to main-

. factor of 0.0076. The partition factor (the ratto of the quantity tain the building at a negative pressure. This prevents outleakage
of a nuclide in the gas phase to the total quantity in both '.he of air f rom the building and also routes any airborne radioactiv.ty
11guld and gas phases when the 11guld and gas are a in the bJilding to tne exhaust ventilation filtration system;
of 0.0015 is based on data presented in huREG 0017.j equilibriura) value

3. The filtration system, consisting of HEPA filters and a charcoal
We assumed that the water is from the "C" reactor coolant bleed tank and adsorber provides removal of radioactive particulates and radio-
that the todtM xcentration in the spilled water is 3 uCl/cc (the todine, respectively, from the butiding air before it is released
highest concentrdf on as of June 15,1979). The butiding air is ventj. to the environment;
lated through the (hewical cleaning building air filtration system con-
sisting of HIPA filters and charcoal adsorbers and the iodine is subjected 4. A radiation monitor in the ventilation system duct ork pr ovides an
to an assumed decontamination f actor (DF) of 20. Assuming a conservative indication of radiation levels both locally and in the control
meteorological dispersion factor (derived from R. G.1.4)D. The calculated building. In addition, the radiation monitor will provide an alans

inhalation thyroid dose to an individual at the site boundary is less than if the radioactivity in the release exceeds a predetermined level
0.001 of the 10 CFR Part 20 limit. (this predetermined level will be specified in the system operating

procedures and in the plant radiological ef fluent technical
We have also Considered the potential consequences of a f ailure of the specifications). In this manner, releases of radioactivity will be

monorail system resulting in the dropping of a liner of demineralizer media caref ully controlled within the predetermined limits set f orth in

during liner transfer operations. We conservatively assumed that, even the system operating procedures and the plant radiological eff16ent
though the If ner is a carbon steel vessel, it ruptures when dropped re. technical specifications;

leasing its contents to the truck loading pad. Since the oemineralizer
media will be dewatered prior to removal, the contents will be a relatively 6. Within the plant, the system tank vents are provided with in-line
dry material which will remain on the loading pad. heaters, motsture separators HEPA filters, charcoal adsorbers, and

HEPA filters to adsoro evolved iodine and remove particulates. the
in addition, we conservatively assumed that, even though there is no driving vents from the prefilter/oemineralizer and demineralizers are vented to

force for the radioactivity to be removed from the resins, tre iodine the off-spec water receiv 49/ batch tant;

partitions from the restrl beads in a manner steller to that discussed above
for water partitioning and becomes airborne. Based upon the specific 6. The building sump will be a covered sump.
activity of todine on the resin corresponding to the lodine inlet
concentrations of 3 uCt/ml (the highest concentration as of June 15 We have calculated gaseous releases as a result of operation of the LPICOR-
1979) and the meteorology discussed above, the calculated inhalation !! system based on the design capabilities of the system and the contamt-
thyroid dose to en indivtdual at the site bounuary is less than 0.01 of nants in the waste water. Based on these calculations, we estimate the

the 10 CFR Part 20 limit. release of Xe-133 will be less than 1 C1 and the release of I-131 will be
less than 1 a 10 -4 C1 as a result of processing all of the auntilary
butiding water. The off-site dose, as a result of such releases, would oe
insignificant (i.e., a total body dose of less than 0.0001 mrem and a
thyroid dose of less than 0.01 mres; these doses are less than U.uls

and 0.11, respectively, of the total bog)and thyroid dose designobjectives of 10 CFR Part 50, Apendia ! .
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At the time of the initial writing of this environmental impact assessment Concrete shield walls,12 inches thick and 13.5 feet high, surround the
iodine-131 and Cs-137 were the principal radionucildes considered for EPICOR-l! processing area. The prefilter/ttemineralizer is installed inside
radiological dose constderations. As of Septencer 28, 1979 approntmately a cylindrical concrete cask 12 inches thick. The cask is then surrounced by
ten half-lifes for iodine 131 have psssed, thus removing iodine-131 f rom a rectangular lead brick wall. 5 inches thick. The top of the preftlter/
the waste. The dissolved noble gases of xenon have likewise decreased to cemineralizer is covered with a portable lead shield. The pref 11ter/
insignificant levels due to raJtoactive decay. Since the only release derineralizer is also covered by a steel lid. 5 inches thick. The lid has
pathw-, w.?idered in this assessment are gaseous releases, the removal by cutouts for the hose connections. The cation bed demineralizer is installed
radioactive occay of iodine-131 and short half Ilfe noble gases have further inside a cylindrical concrete cask.12 incnes thick. The cask is surrounded
reduced the riOs of possible releases via the gaseous pathway. The by a portable lead shield and by a steel lid. 5 inches thick. The Ild has
calculated gasec's releases provided above establishes bounding values for cutouts for hose connections. Shield collars util be instal'ed around the
estimating tne madnum impact of 1 131 and Xe-133 releases. Due to pipes in these cutouts on the pref 11ter/demineralizer and cation ceminer?'izer.
radioactive decay ttt impact of off-site doses will be significantly Ms The atmed bed demineralizer is also surrounded by a rectangular lead brick wall,
than the calculated values above. The basis used for estimating bound. J 3 inches thick. The strainer is shielded witn B inches of concrete block.
values fc110ws: The post-filter is shielded with 3 inches of lead brick. The feed line

f rom the TMI Unit 2 aumtitary building ts shielded by lead bricks. 4 inches
1. Data ootained on nuclide activity levels in the reactor coolant and thick. Tne shield bell used to transfer the spent pref titer /demineralizer

the reactor coolant bleed tanks as of June 15, 1979; and cation bed demineralizer onto the transport vehicle and cask provides
3-1/2 inches of lead shielding. Concrete walls. 24 incnes thick,

2. Date on EPICOR-11 system flow rate and chemical cleaning building separate the rooms through which the building is accessed from the room
ventilation rate; containing the prefilter/demineralizer and demineralizers. A water box

window,18 inches thick, is included in this wall to allow direct viewing
3. Design of charcoal adsorbers on the off-spec receiving tank went of the system from a shielded area.

and in the chemical building ventilation exhaust flitration system.
The EPICOR-11 f acility has radiation monitors mounted inside the lead

3.6 Conformance of EPICOR-11 System Design with NRC Regulatory Guides brick walls around the prefilter/demineralizer and the demineralizers.
The design criteria call for the pref 11ter/demineralizer to be changed

1. The EPICOR-!! liquid waste processing system and bulloing housing if the prefilter/demineralizer reaches a dose rate at contact of :
the system meet the oesign criteria of Regulatory Guide 1.143.9 1000 rem per hour. The cation bed desineralizer, mined bed demineralizer,

'

strainer, ans post-filter will be changed when dose rates at contact
2. The building ventilation system for the building housing EPICOR-Il reach 400, 20, 3, and 3 rem per hour. respectively. We estimate tnat there

is designed in conformance with Regulatory Guide 1.140.40 will be approxtmately 50 changes of prefilter/demineralizers and death-
eralizers as a result of EPICOR-11 processing of the intermediate level

3. The effluent monitor for the building venttiation exhaust system waste water in the auntliary building. This estimate is based on the
for EPICOR-!! is in conformance with the requirements of prefilter capacity and the deminereltzer ton exchange capacity. The total
Regulatory Guide 1.21.11 volume cf solid radwaste generated is estimated to be approximately

25UO cubic feet based on 50 changes of pref 11ter/demineraltzers and
4. The radiation protection design of the EPICOR-11 system. the chemical desineraltzers.

cleaning factitty, and the spent filter and resin handitng systems are
consistent with the guidance of Regulatory Guide 8.8, 'Inf ormation The truck which is used to transfer the spent pref t1ters/deminereltzers

' Relevant to insuring that Occupational Radiation Exposure at Nuclear and demineralizers to a temporary on-stte storige f acility has a cylindrical
Power Systems will be as Low as is Reasonably Achievable." reinforced concrete shell 15 inches thick. The transfer shield bell holdtng

4.0 Occupational Exposure

A design criterion for the facility was that occupational exposure should
be maintained *as low as is reasonably achievaole." Therefore, the design
was made consistent with the guidance of Regulatory Guide 8.8. The sections
below describe the , design and operational features included to sintatze
occupational exposure. The anticipated dose rates and occupational exposures
are also described.
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Based on the f requency that these activities will be necessary. we estimate and guioance f or both storage f actitties f rom initial conceptual oesign to
that operatton of (PICOR-il will cause 15 man-rem of occupation dose. final design approval. For the interim storage factitt;. the staff pro-
This exposure can be related to an increasd cancer death probaotitty by vided daily monitoring and inspection of the construction activ ties toi

use of the linear, non-threshhold. dose-rate independent, dose-ef fect ensure conf ormance witn design criteria,
relattoaship. Yhts relationsnip defines the grobability that an individual
dies of cancer from radiati esposure as 10- per year-rem. This results 5.2 On-Site 5torace of solid uastein a probability of 5 x 10" per year that someone dies of cancer f rom the
5 person-rem occupattonal exposure. a number much closer to zero than to one. SM T w interim M or ge M ilityhence. tt is expected that no cancer deaths will result f rom this esposure.
This estimate includes all activttles involved in the operation of An interim storage f acility has been constructed in the Unit 2 cooling
EPICOR-II. the handling and transfer of liners to and f rom the temporary tower destiting basin whicn can provide shielded storage f or 20 spent
storage f acility, up to the time when the spent pref t1ter/deminereltzer liners f rom the operation of IllCCR-l!. The f actitty 15 located inside
liner and cask or spent deminerallrer Itner and cask is loaded on the truck the dined area of the station and ts protected against the station oesign
for shipment to an approved burial f acility. This estimate is a nei all basis flood (1.100.000 cubic f eet per second of river flow). The factitty
percentage (less than It) of the total annual occupational dou u m irar consists of stateen cells 4.5* ta diameter by n' htgn and twelve cells l'-

power plant. The dose to individuals involved in the operettun of LPICOR-Il in diameter by 8' high. Ine smaller diameter cells are stred to accorraudate
will be within the 11mits of 10 CFR Part N and maintained as low as is spent pref tlter/deminereltzer and cation dentnereltzer liners f rom (PICON-!!
reasonably achievable. The dose to individuals will be of sieller mTgnitude and tne larger diameter cells are stred to acconnodate the spent mined bed
to that normally received by individual workers at a nuclear power plant (i.e. I t ners f rom E PICOR-!! . The cells consist of galvantzed corrugated metal
approntmately 700 milltrem/ year). cylinders which have been provided with welded steel plates to act as a

base. The base plates are painted on the outside surface to innibit
5.0 Mana ement of Solid Waste metal corroston and the cylinder / plate weld joint was epeated f or thej

same purpose. The inside surf ace of the (ell is coated, up to a height
5.1 Introduction of several feet, with a special paint that permits the surface to be

easily decontaminated. In adottion. each cell is provided with a
The operation of [PICOR-!! will generate approntmately 50 liners of galvantred drip pan in which tne liner 15 placed to collect any leakage
dewatered solid waste (prefilter media and ion exchange restn) wnich will or orippage. The leak integrity of the liner, the cells and the ortp pan
require on-stte handling, temporary on-site storage, packaging. trans- will prevent migratton of radioactivity from the Inners to the groundwater.
portation, and ultimate burial in an approved low level waste burial In adottion to that protection. a well will be drilled in the prontatty of
facility. The prof tlter media ara ton enchange resins will be changed the storage f acility wntch will be monitored to assure that no activity
well before any resin degradation could occur due to radiation levels, migrates f rom the liners to the groundwater. The cells are pieced on
The 50 liners util include approximately 32 pref tlter/demineralizer compacted earthen fill in the Unit 2 destiting basin and backf tlled with
Itners. 8 cation bed liners. and 6 mined bed liners. The preft1ter/ compacted earth to provide stability and shielding f or the cells. the area
demineraitter and cation bed Itners are 4' diameter b{ 4' high cy Jindrical around the cells is provided with a gravel base and topped with several
vessels and the mined bed liner is a 6 diameter by b high cylindrical vessel * inches of aspnalt. The area around the cells 15 also graded to direct
5ince spent liners will be generated at a faster rate than they can be packaged retn water away from the cells. Each cell is provided with a Ib-ton
and shipped of f-stte. due to limited shipping cask availability. they will rectanplar concrete shield plug (3' thick). The storage cell and plug
be temporertly stored in an on-site f actitty and shipped as casks become are designed to limit the contact dose rate to S arem/hr or less. All
available. An interim storage f act11ty has been constructed for temporary transf ers of spent liners into an1 out of the storne cells. inclusing
on-site storage of spent liners untti a larger concrete, weather-protected removal of and placement of the siteld plu9s, util be made with a muutte
(f rom f reeze-thaw cycles) f acility can be constructed (estimated completion (,ane (IUO-ton capacity with 110' boom) which is dedicated to the f actit ty.
is November 1. 1919). The NRC on-site staf f has provided design criteria

we considered the ef f ect of cropping of a liner in the interim storage
facility. The radiological ef f ect of this accident will be the same as
the liner drop accident in $cction J.4
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5.2.3 Packaging and Transportation of Solid Waste
5.2.2 The concrete Storage Facility

All solid waste f rase the operation of EPICOR-I! will be packaged and
The concrete storage facility will be a modular structure with each mooule transported in accordance with existing DCT and ARC regulations (i.e.
consisting of approximately 60 storege cells. The mocules will be Dutit 49 CFR Parts 171-179 and 10 CFR Parts lu and 71) to a licensed burial

Statement (FES){2 facility for ul fmate disposttion. Section v.E of tne Final Environmentalon an as-needed basis. The module will be located in the proximity of the
for Three Mile Island kuclear Station. Units I and 2interim storage facility and suf flCtent space exists to construct up to

six modules. The module design will resemDie a rectangular-shaped co6- provides a discussion of the potential hazards associated with the trans-
crete tube with dimensions of $7' wide by 91* long by 19' high.. The port of radioactive materials and estimates of the radiological impact to
module base will be 3' thick ar.d walls will be 4' thick for required shielding memoers of the general public. Section 5.4 of the Final Supplement
(i.e. less than 5 arem/hr from all surfaces). The concrete storage f acility (NUREh-ull2) to the FES. cated December 1976, provides an update of this
is also located in the diked protated area of the station and is protected discussion. The planned shtpeent of packaged solic waste f rom the operation
from the station design basis flood. of EP!COR-!! does not alter the discussion of the radiological impact

associated with the transportation of solid waste already provided in the
In addition to ne dike, the elevation of the structure will be suf ficient FES and the supplement to the FES.
to accommodate the O tton design basis flood. The module cells will
consist of concrete sh10ded, galvanized, corrugated steel cylinoers with 5.2.4 Burial of Solid Waste
weloed steel base plates. The cell dimensions will De 7' in diameter by
13' high. The top shielding f or the cells will be 3' thick rectangular Section 5.4.3 of the Final Supplement to the FE5 provides a discussion
concrete plugs, The plugs util be needed to prevent rain water inleakage of the environmental ef fects of the uranium fuel cycle, including burial
to the cells. The cell interhr surface will be painted witn a coating of solid waste. The planned burial of solid waste generatec f rom the
which will facilitate decontamitation. The leak integrity of the liner operation of EPICCR-Il does not alter the discussion of the impact
and the cells will prevent migration of radioactivity from the liners to associated with the burial of solid waste already provided in the
the groundwater. In addition to that protection, the cell base plates will supplement to the FES.
be provided with a drain line 1e : ding to a sump to collect washdowns or liner
drippage. The sump will hold approximately 1000 gallons and will be equipped 6.0 Alternatives to Water Processing and the Use of [PiCCR-II
with level indication and alarm on high level. All liquids collected in
the sump will be sampled and analyzed for radioactivity and processed as There are three basic alternatives for handling the TMI Unit 2 intermediate
required (f or example, through (PICOR-1). kon-radioactive sump water (for level radioactive waste water. One is transport of itquids offsite. a second
example, rain water) will be discharged through a radiation monitor to the is continued storage of itquid in TMI Unit 2 auxiliary butiding tanus, and
station drainage system, The sump will be designed to the seismic criteria the third is processing to clean the water for ultimate disposition. F i rs t.
of Regulatory Guide 1.143. The module will be serviced by the same mootle we considered the shipment of contaminated water directly of f-site. Becau se
crane which is utilized for the interim storage facility. The module will of the hazards involved, such as potential spillage due to transportation
'ut capable of housing one liner 6' in diameter by 6' high per cell or two accidents and shielding requirements, 4A1 because the low level waste burial
liners 4' in diameter Ly 4' high per cell, thus providing considerable grounds will not accept free 1144td was*es for burial, the staff concludes
flexibility in the storage scheme. All liner transfers into or out of the that packaged liquid wastes would not br an acceptable alternative.
cell will be as described for the interim storage facility. Tne module
will be desf gned to protect the stored if ners from the freeze-thaw cycle The second alternative considered. the continued storage of water in
and the sump will be protected from freezing. - Shipm(nt of Ilners to an either the TM1 Unit 2 auxiliary building tanks or additional new storage
approved burial f acility will occur as licensed shipping casks become tanks would result, first of all, in a continued accumulation of occu-

availaole. pattonal exposure in order to maintain the plant in a safe shutdown
condition. The continued storage of itquid in the TMI %t 2 auxtitary

We considered the ef fect of dropping of a liner in the concrete storage building tanks, or in additional new storage tanks, represents a source
f acili ty. The radiological ef f ect of this accident will be the same of direct and airborne radiation to tre workers .no must occupy the
as that discussed f or the liner drop accident in Section 3.4. auxiliary building to maintatn the plar:t in a sate shutdown condition

including such activities as taking samples, mating plant modifications,
operating the gaseous radwaste system, taking radiation surveys. performing
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maintenance activities on system components, and decontaminating the source of direct and airborne radtation is removed and chemically cound
af fected areas of the entire building. The worker problems associated cn an tmobile matria (i.e. pref tlter and resin material). Processing
with water storage are exacerbated by required water movements due to of waste water also reduces the 1thelthocd of tant overflows (due
water inleakage or the need to move water from one tank to another to to limited surge capacity) and subsequent transport of the contamina-
provide surge capactty. The staff estimates this is presently resultin$ tion to the environment. There entsts three (3) opttons f or processing
in an occupational exposure of about 15 man-rems for each month this situai the water:
tion rematns in its present state. Furtherrare, the tnablitty to perf orm
required maintenance activities in the eustitary buidling has an ultimate, 1. f atsting Radwaste Systems
deleterious impact on releases of radioactive materials in gaseous ef fluents
to the environment because of leakage from components which contain af f ected TMt Unit 2 water can be processed in the entsting TM! Unit 1 or 2
gas. Second, and more important, there is It'.tle remaining surge capacity rahaste systeiss. However, since these systems are not spectitcally
for additional liquid waste lef t in the TM! Unit 2 tanks. As of July 3.1979, designed for handitng intermediate-level wastes, the systems are not
a total of aticut 280,000 gallons of waste water tad been collected in TMI capaole of produc 6 9 water of sufftctent quality for discharge. In
Unit 2 tants, leaving approximately 25,000 gallons of available surge s.apac- addition, the overall recovery would Ittely be delayed since water
i ty . (The surge capacity is the amount of tank storage Capacity available recycling back througn the system would have to occur to achieve
to receive adottional inputs). With dally water inleakage rates ranging water capable of satisfying release requirements. The effects of
from 0.2 to 1.0 gpm from components within the auxiliary bullatng, the waste the overall accioent would be espanded to equipment and plant systems
water inventories are increasing on a daily batts, further reducing the (Unit 1) not now exposed to the accident produced intermediate-level
available surge capacity. If, surge capac;ty is lost, this creates potential waste,
problems such as tank overflows, system spillage, etc.. Available surge
capacity is needed not only for daily inleakage, but also f or receipt of 2. New EPICOR.!! Radweste System
c- s nment building water, should the need arise for transfer. The level
of water in the Containment building is also rising (due to continuous The new f P!COR-il Rahaste $ystem is spectitcally designed to process
component leakage) and poses a threat to components in the lower intermediate-level waste and, theref ore, it is capable of producing
elevations of the building. Should a cofitingency arise, some water in discharge quality water by means of a proven technology (i.e., ton
the containment building may nave to be transferred to available TM! exchange methodology). The system is operational allowing a recovery
Unit 2 tankage to prev =nt the f ailure of components necessary f or the sequente to proceed in an orderly, timely f achlon. Althougn it is a
continued safe shutdown and rehabilitation of the facility. newly constructed system, suf f tctent time is available to fully test it

and demonstrate its operabtitty, reliability, and operator prof tclency.
- Storage of water could be accompitshed in additional new storage tanks,
which would have to be Constructed especially for this purpose, but 3. New Radwaste Systems
these new storage tanks would represent a source of occupational exposure
similar to that for the Unit 2 auntilary building tanks. In adottion. The most viable alternative i a filtration / demineralization process
the addition of new tanks would do little to relieve the imediate surge for the cleanup of intermedt; e-level waste is the process of
capacity problem discussed above since it sould take a long period of time evaporation and subsequent conoensation of the distilled water. An
to construct tanks, and a butiding to house these tanks, which would evaporation process was rejected on the bash of the long lead time
meet the design criteria required for components to hold this radioactive required to make the system available (at least sin mofitM). In
water, addition, systems employing evaporators are not as reliable as

filtratton/demineraltration systems due to such evaporator problems
The third alternative is processing the water to remove the radioactivity. as pump failure and tube failu
By processing the waste water in the auxiltary building tanks, the major approatmately 30% of the time.ge, resulting in evaporator outagesThus, a system employing

evapurators would be less ef ficient in reducing the large inventory
of intermediate-level waste. Based on operating esperience at other
plants, the required additional maintenance on an evaporator system
oue to the evaporatcr outages would result in higher occupational
exposures than for a filtration /deminereltzer system. Special design
provisto.is could mitigatge this dif ference, however.

D-13
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It is therefore concluded that protection of the public healtn ano safety 4 The des?gn and operational considerations to minimize occupationalwould be ennanced ey the pror.essing of the contaminated water to the
maximam extent possible since incb111zstion of the activity currently esposure are consistent with the guidance given in Regulatory Guide d.8;
held in the liquid would render this activity a less likely source of 5. The occupational exposure due to system operation ana handitng andpublic or occupational exposure. It is also concluoed that the best
alternative is to procese intermeolate-level waste through a system storage of solid waste corresponds to less than 1 percent of tne
specifically designed f6r that purpose, namely, the EPICOR-II processing normal annual average f or a nuclear power plant;
system. The earlter the decision to proceed with water processing

6. The dose at the site boundary due to diree. ** ation from the system(trrespective of the method) is made the less the total accumulated
exposure. occupational and public. is Itkely to be. Once the water is operation and handif ng and storage of solt s was t will be a saalt
removed from the auntliary building tanks , the dose resulting f rom percentage of the limits of 40 Cf R 190.

'the ultimate decontamination of structures and components will De
incurred regardless of the sethod used for processing of tne water' Based on our estimate of gaseous releases durin operation of the EPICORE-!!

system, including a release due to an accioenta spill, and our estimate
7.0 Evaluation of impacts of rcupational dose and our estimate of direct radiation of f-stte, we con-

clu that tne operation of this system does not constitute a significant
'""""'I '"* * "'" * * '"d"

The Processin9 of contaminated waste bY the EPICOR-!! sIstem will the pubitc will not be encangered by operatton of the system in the proposedentail exposure to workers as described above and releases of small manner and that such activities will be conducted in full compil4*tce withamounts of Xe-133 and 1-131 to the environment. Occupattonal exposures the Comission's regulations.of less than 5 man-rem constitute about i percent of the anticipated
man-res exposure for one year of normal facility operation. Off-site 9.0 Conclusion
exposure is expected to e less than one area which is well within
applicable NRC and EPA guidelines. We have aetermined, based on this assessment, that the proposed use of

EPICOR-!! for the processing of contaminateo waste frora the TM1 Unit 2
Since the major source of direct and airborne radiation in the auxiliary outloing will not significantly af fect the quality of theauxiliary butiding will be removed by processing the intermediate-level human environment. Therefore, the Commission has cetermined tnat anwaste water through EPICOR-11, the occupational exposure would be less environmental impact statement need not be prepared, and that, pursuantthan the exposure incurred by leaving the waste water in storage. Also* to 10 CFR bl.bic), issuance of a negative declaration to this ef fectby processing the waste water to allow for component maintenance and

is appropdate.decontamination activities. the of f-site releases in gaseous ef fluents
can be reduced from current levels. Therefore, we conclude that the
processing of the auxiliary butiding contaminated water through
EPICOR-l! will not have an adverse impact and will probably lessen
the impact of the already contaminated water.

8.0 Sumary

Our evaluation supports the conclusion tnat the proposed EPICOR-!!
system is acceptaple Decause:

1. The design of the EPICOR-!! system meets or exceeds the guioance
given in Regulatory Guide 3.143,1.140 and 1.2);

2. The system design is such as to prevent spills of radioactive water;
even in the unittely event of a spill, our evaluetton of the con-
sequences of this event show that they are insignificant;

3. The system design is such that releases of raoicactive material in
gaseous ef fluents will be insignificant;
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TABLC 2

CONCENTRATIONS OF PRINCIPAL NUCLIDES IN THI UNIT 2 TELE 3
Aux!LIARY BUILDING 1ANXS T0 bE PROCESSED BY

[PICOR-!! CCRRECTED FOR RADIDACTIVE DECAY TO 6/15/79
uCi/mi

RADICACTIVE HALF-LIVES
OF PRINCIPAL WCLIDES

Reactor Coolant Reactor Coolant Reactor Coolant
Bleea Tank A Bleed Tank B Bleea Tank C

Radioactive Half-Lives1-1 31- 1.9 2.8 3.0
1-131 d.08 day.Cs-134 6.5 7.6 7.7
Cs-134 2.07 yearsts-136 U.28 0.29 0.28
Cs-136 12.9 daysCs-137 28 35 35
Cs-137 30 years64-140 0.09 0.3 ~ 0.29
Ba-la0 12.8 daysH-3 ' O.23 0.27 0.29
H-3 12.2 years

Miscellaneous Waste Evaporator
Holoup Tant Auxiliary Condensate

'
bulloing Sump and Tanks; Con-

Neutralizer- Neutral 12er Sump Tank; Miscel- taminatedTank A Tank 8 laneous Sumps Orain Tanks

1-131 0.15 0.18 1.0 10*I'
*IC s-134 0.56 0.72 2.4 10

Cs-136 0.01 0.02 0.06 10*I
|Cs-137 2.5 - 3.3 10.1 lu'I

Ba-140 '.01 0.01 0.8 lu'I
H-3 *NA . NA .0.96 *hA

*

*Not analyzed as yet. H-3 level $'are estimated to be less than U.2 uC1/ml.
.
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APPENDIX E. FISH AND FISHERIES OF YORK HAVEN POND AND CON 0WINGO POND OF THE
SUSQUEHANNA RIVER AND UPPER CHESAPEAKE BAY

E.1 THE YORK HAVEN POND FISH COMMUNITY

Fif ty-six species of fishes were recorded in York Haven Pond during the period 1974-1978.s.2
Catches by seine, trapnet, and electrofisher have shown the most abundant were spotfin shiner,
spottall shiner, tessellated darter, sunfishes (redbreast, pumpkinseed), rock bass, smallmouth
bass, channel catfish, quillback, carp, walleye, black crappie, white crappie, white sucker, and
bluntnose minnow.8 Some species show patterns of abundance or distribution that correspond with
preferred habitat or spawning period.2 For example, the relative abundance of sunfishes and
smallmouth bass (especially juveniles) is greater in the east channel (Fig. E.1) than in other
areas studied in the York Haven Pond, perhaps because of the shallow, slow-moving nature of the
east channel and to the food resources that are abundant there.

York Haven Pond fish larvae first appear in mid- to late April with peak densities occurring
about one month af ter the first larvae are taken, generally late May to mid-June.a.4 The most
abundant species have been carp, spottail shiner, spotfin shiner, quillback, channel catfish,
pumpkinseed/ bluegill, tessellated darters, and banded darter. In 1978 and 1979, respectively, 32
and 30 total species were recorded during ichthyoplankton sampling. Generally, larval densities
have been highest in the east and west channels. Carp, quillback, and banded darter have been in
relatively high abundance in the center channel along the western shore of Three Mile Island.

An annual tagging program has been used to study the movements of York Haven Pond fishes since
1974.a,4 Most recaptures of tagged fish have been within York Haven Pond (bounded by Fall and
Hill islands to the north and Red Hill and York Haven dams to the east and south--Fig. E.1), and
all the species studied have exhibited movements upstream, downstream, and across channels within
the pond. Fishes also have moved out of the pond both upstream beyond Fall Island and downstream
over the York Haven Dam.2'4 Movements out of the pond have been most frequent among smallmouth
bass, rock bass, and walleye. Downstream movements have been to within a few kilometers of the
York Haven Dam. Upstream movements have been primarily within the river proper, but movements
into tributaries (Swartara Creek, Juanita River, west branch Susquehanna River, Chenange River)
also have occurred. Upstream angler recaptures of tagged smallmouth bass and rock bass have been
principally in the river between Fall Island and Harrisburg. Most walleye recaptures have been
in the river near Sunbury, Pennsylvania, about 105-107 km upstream from THI, although a few
walleye have been taken in the Susquehanna River and the Tioughnioga River in New York State
(428 km and 468 km distant, respectively).

Food Habits of York Haven pond Fishes

The predominant source of food for the fishes of York Haven Pond is the bottom invertebrate
community, primarily aquatic insects, crayfish, and amphipods (scud). Other categories of food
items are filamentous algae, detrital material, oligochaetes (aquatic worms), molluscs (snails),
and small crustacean species (copepods, ostracods, cladocerans). Fish also serve as a food
source, but are secondary to the invertebrates, except for walleye, which is a strict carnivore
of fishes.2.7

The basic food web of the fishes is simplified in Figure E.2 into categories of " eater types"
based upon the food organisms that predominate in stomachs of the species studied. Most of the
fishes eat a wide variety of. organisms, but usually a few types (e.g., crayfish) or groups (e.g.,
insects) dominate the diet.

The next and highest link in the food web of York Haven Pond is man, through the recreational
fishery.
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Figure E.2. Generalized Categories of " Eater Groups" of the Fishes in York Haven Pond
of the Susquehanna River. The circle in the center represents the food
resources consumed by the pond fishes that are listed by eater group
around the periphery. The large dark arrows indicate the major food
resource of each group, while the small arrows indicate the secondary
food resource (s) of a group. The fishes in parentheses are species that
occur in York haven Pond but for which the food preference studies were
conducted in the North Branch Susquehanna River upstream of Three Mile
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- - _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ - _ _ _ _ _ _ _ .



~ . . - __ - - _ _ _ _ _ . . _ _ _ . . - - - -- _ . --~.

!
<

'

E-4

Fisheries

The recreational fisheries of the Three Mile Island vicinity have been studied since 1974.2.7

Angler creel surveys have been conducted on two weekend days and two weekdays per month in four
areas near Three Mlle Island: the York Haven Pond (including the waters of the east, center, and
west channels from Fall and Hill islands at the north to Bashore Island and the York Haven Dam at

' the south--Fig. E.1); the Red Hill Dam; the York Haven Dam; and the York Haven Generating Station;

(hydroelectric) tallrace. Fishing at the Red Hill Dam, York Haven Dam, and in the tailrace area
occurs on the downstream sides and thus is not within the pond formed by the York and Red Hill
dams. Data on recreational fishing in the TMI vicinity (at all four survey areas) during 1974-1979
are given in Table E.1.

Table E.1. Estimates of Recreational Fishing in
8Vicinity of TMI, 1974-1979

Fish Fish Hours
bYear Anglers Caught Kept Fished c/e

1979 13,962 29,396 7,306 24,546 1.20

i 1978 14,089 27,976 9,490 27,992 1.00

1977 7.791 12,089 5,341 14,773 0.82

1976 12,265 19,992 6,623 21,341 0.94

1975 11,287 16,253 8,578 21,220 0.77

1974 10,837 15,714 7,044 19,940 0.79
#
Based on data from four survey areas: York Haven Pond, Red Hill Dam, York Haven Dam, and
York Haven Generating Station. (From: G.A. Nardacci and Associates, "An Ecological Study

I of the Susquehanna River near the Three Mile Island Nuclear Station, Annual Report for 1979,"
Ichtyological Associates, Inc., Etters, PA, April 1980.)
c/e = catch / effort, or the number of fish caught divided by the number of hours fished.

The most frequently caught species have been smallmouth bass, channel catfish, walleye, rock
bass, sunfishes, carp and suckers. The bulk of the harvests in the pond during 1977 and 1978,
respectively, were smallmouth bass (44% and 61%), channel catfish (25% and 13%), sunfishes (15%
and 14%), and rock bass (15% and 9%).

Smallmouth bass, rock bass, and sunfishes (predmoninantly bluegill, pumpkinseed, and redbreast)
have been caught in greater numbers in the pond than below either dam or in the tallrace, although
smallmouth bass frequently are taken in all survey areas. Walleye are commonly taken below the
dams and at the tallrace area but have been caught infrequently in the pond, based on creel' surveys. Channel catf uh have been caught relatively infrequently at the east dam, but have been
common in other areas surveyed, with the most caught in the tallrace area. The pond has accounted
for about 36% and 31% of all fishes caught in the vicinity during 1977 and 1978, respectively,
for 29% and 40% of the total anglers, and 29% and 44% of the total hours fished. Overall, small-
mouth bass catches have been greatest during May-June, rock bass during May, channel catfish
during July, walleye during May, and sunfishes during June-July.

Fishing localities within York Haven Pond are indicated by the places of angler recaptures of
tagged fishes. The concentration of recaptures in specific areas could be related to availa-
bility of fishes and nearness to access facilities (Fig. E.1).
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The fishing year on York Haven Pond in the Three Mile liland vicinity extends principally from
Apri1 through hovee.ber; some fishing occurs prior to April and af ter Novetter, but is decendent
on meather and river flow conditions. Fishing effort en the pond, in terms of nuc er of anglers
and number of hours fished, is at a samirum during June and August. The fishery harvest for

| anglers on the pond has teen highest during spring and fall. The sonthly catetes and harvests on
the pond relative to the total of all areas surveyed have M en lowest during sprir'g and late fall
and highest during sumer and early fall. The majority of anglers are fishing on the pend then.
so that tre relative catches and harvests are highest on the pond at that tice. (/oring 1977 and i

1978 about 75% of the anglers were frca York and Dauphin counties in Pennsylvania. Ey creel I

survey area fished, the angler residence tended to reflect their proximity and access to the
river. At least nir.e other Pennsylvania counties were represented by anglers fishing in the ,

vicinity. There =ere only a few out-of-state anglers. Of the anglers intervie.ed in 1977, 65% 1

*

reported that they ate their catch (or at least sore of their catch), 17% released all they
caught, and 3% gave a.ay their catch. In 1978, the percentages =ere 74%, 26% and 9%. ,

E.2 THE CC W INGO PCSD FISH CC % NITY

The comon fishes in Concwingo Pond are the gizzard shad, white crappie, channel catfish, blue-
gill, pumpkinseed and spotfin shiner. The largeeouth and smallmouth basses and .alleye are ;

ieportant species to the recreational fishery, although their population abundance is small '

relative to the coenonly occurring species. Fifty-six species were collected f rom the pond and
tributaries during a nine year study period (1966-1974). Soee additional species and hytrids
have been introduced in planned stocking programs.

q 5

The gizzard shad, which was accidently introduced in 1972, has increased in abundance. =hile tre
.hite crappie has declined drasticilly in recent years. The gizzard shad coepetes with the .hite,

4

crappie for the sare zoeplankton food resource. T=o hybrios, striped bass x white bass and the
tiger muskie, were introduced by the Pennsylvania Fish Cornissien during 1977-1978 in an atteept
to control the expanding gizzard shad population. Although the sean density of gizzard shad
young declined in 1977-1978, it is too early to give unqualified credit to the hybrid introduc-
tion program in bringing about this reduction. The white crappit population has not rebounded to
levels recorded in 1972 and prior years.

The coraon species (gizzard shad, white crapple, channel catfish, purpkinseed, bluegill, and
spotfin shiner) are widely distributed in the pond. Less corzon but important gare species, such'

as walleye and smallmouth and largemouth bass, are rcre limited in distribution. The largescuth ,

bass is more comon in the lo.er part of the pond, while smallmouth bass and wst 8 eye are found
primarily in the upper part of the pond, between Holtwood Caa and the Muddy Run Pteped Storage
Pliant. During winter, the thermal pitee produced by the Peach Bottom Atwic Po.er !tation
(located at about mid pond) appears to be attracting gl2Zard shad and, their predator, the walleye.

Of the species studied in tagging experiments, white crappie was the only one to exhibit an
obvious seatinal covement pattern within the pond. In mid-spring, wvement is generally upstreas.
Approaching winter, the white crappie move to the lo-er part of the pond and congregate at the
mouths of creeks.

Materials that are transported into Conowingo Pond and incorporated in the food =eb say ultimately
be removed, in part, via the recreational fishery, to man. The food habits of selected important

fish species illustrates the various pathways (Table E.2).

Fisheries

The fisheries of Conowingo Pond have been described from studies made in 1958-1960,s 1966-1970,*
the winters of 1973 through 1977,18 and the 13 conth period from August 1977 through August
1978. "

Based on the studies conducted in 1958-1960, it was concluded that white crappie had the greatest
influence on the average catch per effort and resulting harvest frca Conowingo Pond. The crapples
(mostly white crappie) cade up 48 to 55 percent of the catch during the study period, the cat-
fishes (channel, white, brown bullhead and yellow bullhead) contributed 27 to 37 percent, and
sunfishes (bluegill, pumpkinseed, rock bass, green and redbreast) contributed 6 to 16 percent.
Only three other species constituted more than I percent of the catch for any one year of the
study period-- smallmouth bass (2.6 percent in 1960), largemouth bass (1.5 percent in 1960) and
yellow perch (2.5 percent in 1958). Catch per ef fort for white crappie ranged fros 0.49 fish per
hour in 1959 to 0.27 fish per hour in 1960.

. ._. _ _ _ _ _ _ _ _ _ _ _ _ _
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Table E.2. Food Habits of Conowingo Pond Fishes

aFood Items
_

Zooplankton Insect Larvae
Speciss/ Size
er Ag:p Group Detritus Phytoplankton AmphipoJa Cladocera Copepoda Rotifera Chironomids Others Fish Other

White Crappie
Young R R A A R

. Adult A A A A C C C

Gizzard Shad

6-25 mm A A A

26-50 mm C C

51-80 mm A A

m
Ch:nnal Catfish a

<190 mm A A C

>190 mm C C A

Blu: gill

<10 mm R A A A

41-100 mm A A A

>100 A A C (terrestrial
insects)

Pumpkinseed

<110 m A A A

>110 mm A A

Smallmouth Bass

21-80 mm C C C C 8

>80 mm A A (crayfish)

tialleye A

aTable entries indicate frequency with which fish of a given size or age utilize the specified food item: A = abundant,
C = common, R = rare.

__ __
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Observations made in the period 1966-1970 indicated no substantial change in the nature of the
recreational fishery as had been described from the 1958-1960 study. Although no creel survey
wa made in the 1966-1970 period, it was observed that most fishing we done from small Doats in,

' shallow water along shore or f rom shore at a limited number cf accessible sites. During this
period it was observed also that a substantial winter fishery existed in the lower part of the
pond.

Results of the winter fishery survey indicate that a total of 18 species were caught during the
months of December through March, with white crappie making up 91 percent of the average winter

,

harvest (Table E.3). Next in average relative abundance was the bluegill at 7 percent. The1

other 16 species contributed the remaining 2 percent of the average winter harves*. The winter .

catch per ef fort (number caught per angler-hour) averaoed 2.03 for all species combined and 1.85
for white crappie (Table E.4). The estimated winter fishing pressure averaged 9202 anglers. Of
the anglers interviewed, more than half were f rom the Baltimore area, and most of the othersi

lived within 15 miles of Conowingo Pond. Winter angling was primarily f rom shore (61 percent)
and thrrugh the ice (33 percent), as compared with boatfishing (6 percent). The concentration of !

iwinter fishing in the lower pond reflects the movement pattern of white crappie as previously
noted.

The winter fishery of Conowingo Pond was compared to the year-round fishing through the creel
survey made over the 13-month period from August 1977 through August 1978. Results indicate that
the winter angling from Decembu 1977 through Merch 1978 accounted for 11 percent of the effort
expended over the 13-month survey period. Angler-hours were estimated at 303,980 for the 13'

months. The harvest rate (fish kept per angler-hour) was much higher during winter than during
the rest of the year.

For the 13 months, a total of 5305 fish representing 22 species and 2 hybrids were counted in the
creel samples (Table E.5). Of those fish caught, an average of 45.5 percent were Npt (i.e. ,
harvested). Using the catch and harvest rates, the 13-month harvest was estimated to total
113,981 fish weighing 25,381 kg.

White crappie and sunfishes dom!.Nted the catch in the lower pond. The catch in the upper pond
was dominated by smallmouth bass ana W nnel catfish.

The angler population was primarily local residents (42 percent), but included some Baltimore
area residents (25 percent). The rest were about equally divided between residents from distances
of 15 to 40 miles (17 percent) or from distances greater than 40 miles (16 percent).

In comparison with the recreational fishing in the vicinity of TMI (see Table E.1), the estimated
number of fish harvested in Conowingo Pond is 15 times greater than the six year average value
for tne TMI vicinity. The hours fished in Conowingo Pond were 14 times greater than the six year
average value for the TMI vicinity. The harvest rate in Conowingo Pond (i.e. , number of fish
kept + number of hours fished) for the 13-month servey was 0.38 fish / hour. A similar calculation
using the average values from columns 4 and 5 of !able E.1 indicates tnat the harvest rate in the
TMI v9'nity is 0.34 fish / hour. Though the har;est rates are comparable, the species dominating
the harvests are different between the Conowingo Pond and the York Haven Pond. The Conowingo
Pond harvest is typically dominated by white crappie (which contributed 51 percent of the harvest
in the August 1977-August 1978 survey period). In the York Haven Pond, smallmouth bass was the
dominant species harvested in the calendar years 1977 (44 percent) and 1978 (61 percent).

E.3 THE UPPER CHESAPEAKE BAY FISH COMMUNITY

Fif ty-one fish species have been recorded for the lower ten miles of the Susquehanna River from
the conowingo Dam to the river mouth (Fig. E.1).12 The most abundant have been the anadromous
clupeids (alewife, blueback herring, American shad), white perch and channel catfish.12.as
Included in the species inventory are freshwater famil'es of salmonids (trout), esocids (pikes),
catsotomids (suckers), cyprinids (minnows and carp), ictalurids (catfish), centrarchids (sunfish
and bass), and percids (perches and darters); brackfish water f amilies of antherinids (silver-
sides) and cyprinodontids (killifish); anadromous families of clupeids (shad and river herrings),
percichtyids (striped bass; and white perch--a freshwater species); and one catadromous family of
anguillids (American eel).

This stretch of the river is used for spawning by several species of fishes during the spring,
s2.is and striped bass (rockfish). The fish community of theincluding the anadromous clupeids

upper Bay (Susquehanna River mouth to Annapolis) consists of many spcies and is seasonally

., . - - . _ _ _
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Table E.3. SpeciesCompositionofFishKeptbyAnglersjnConowingoPond
Based on 1973-1977 Wloter Fishery Survey

Grand Total
Species 1973 1974 1975 1976 1977 Number Percentage

Wnite crappie 5,998 3,130 489 3,599 649 13,865 91.1
Bluegill 411 36 546 40 31 1.064 7.0
Largemouth bass 12 1 5 85 8 111 0.7
Channel catfish 11 24 - 2 3 40 0.3
Brown bullhead 27 - 2 4 1 34 0.2
Black crappie 17 2 2 4 2 27 0.2

bOther 21 13 2 21 17 74 0.5
a
Modified from Table 4.6-4 of " Peach Bottom Atomic Power Station Post-
operational Report No. 9 on the Ecology of Conowingo Pond for the period of
July 1977-December 1977," Muddy Run Ecological Laboratory, March 1978.

Carp, yellow percn, gizzard shad, smallmouth bass, pumpkinseed, yellow bull-
head, golden shiner, white sucker, brown trout, muskellunge, redbreast sun-
fish, and rock bass.

J

Table E.4. Winter Fishing Pressure and Catch,per Hour of Fishes in
Conowingo Pond, 1973-1977

_

1973 1974 1975 1976 1977 Total Avg.

Number of anglers interviewed 1077 813 423 881 489 3683 736.6
Number of anglers counted 1937 1072 673 1715 724. 6121- 1224.2
Number of hours fished (angler-hours)' 2099.0 1441.0 673.4 2256.7 1035.3 7505.4 1501.1
Number of fish caught 6497 3206' 1046 3755 711 15215 3043

Number of fish (all species)/ hour 3.10 2.22 1.55 1.66 0.69 2.03-

Number of white crappie / hour 2.86 2.17 0.74 1.60 0.63 1.85-

' Modified from Table 4 G-1 of " Peach Bottom Atomic Power Station Post-operational Report
No. 9 on the Ecology of Conowingo Pond for the Perloa of July 1977-December 1977," Muddy
Run Ecological Laboratory,. March 1978.
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Table E.5. Species Composition and Estimated Harves
byAnglersinConowingoPond, August 1977-August 1978}

Estimated Harvest

Number Percentage
Species Caught Kept Number. Number /hr Weight (kg) kg/hr'

White crappie 1437 79.9 57,296 0.19 11,440 3.14
DSunfishes 1268 30.7 16.564 0.05 1,748 0.48

Smallmouth bass 781 44.3 15,035 0.05 6,191 1.70

Channel catfish 1281 24.6 14,599 0.05 2,095 0.57

Carp 181 34.2 2,641 0.01 2,147 0.59

Largemouth bass 161 28.0 2,366 0.01 1,089 0.30

Yellow perch 60 61.7 1,880 0.01 246 0.07
cBullheads 43 74.4 1,260 e - -

Walleys 50 -42.0 _677 e 425 0.12
dOther 43 46.5 943 e - -

Total 5305 45.5 113,891 0.38 25,381- 6.97

aModified from Table 4.6-3 of " Peach Bottom Atomic Power Station Post-operational
Report No. 9 on the Ecology of Conowingo Pond fer the Period of July 1977-
December 1977," Muddy Run Ecological Laboratory,' March 1978.

b Includes rock bass, redbreast sunfish, green sunfish, pumpkinseed, and bluegill.
# ncludes white catfish, yellow bullhead, and brown bullhead.I> ,

-d Includes. American vel, gizzard shad, goldfish, golden shiner, white sucker,
shorthead redhorse, black crappie,. striped bass x white bass hybrid, and tiger
muskie.

'Less than 0.01.

.>.

(* .

' composed of f reshwater, estuarine,L and anadromous forms. The more freshwater' areas at the bead
of the Bay will have a species assemblage similar to that of the lower Susquehanna River.s2.as-

' Forty- species have been recorded from the Susquehanna Flats, with less than half that number
comprising the majority of individuals taken,~ both-in number and weight.83 - The most abundant '

species are white perch. bay anchovy, blueback herring, alewife, killifish, spottall shiner,
sunfish,''silversides, striped bass, spot, and hogchoker. Annual shorezone seinirg is conducted'

-_in many areas of the Chesapeake 6.y, Maryland, by the Maryland Fisheries Administration.34 The >

most abundant.' species found in :1977 and;1978. included Atlantic menhaden, Atlantic silversides,
I bay anchovy, gizzard . shad, rough silversides, - spot, spottall shiner, striped bass,- and white >

perch.14 The less-salinity tolerant fishes occur in the tributaries and on the flats, and to a
' lesser degree into the bay.(i.e.~,' yellow perch). -Other more estuarine or marine species occur as
far up the. bay as the Sassafras River .or to- the southern limits of the flats (i.e. , bluefish,

' winter flounder).15

Many truly estuarine and anadromous fishes occur throughout this upper Bay area and many use it.
.

: as spawning and nursery grounds. Prominent among the spawners there are the freshwater residents
plus such species as the herrings'(American shad, alewife, blueback), white perch, striped bass,
sliversides, winter flounder, hogchoker, and bay anchovy.15 In addition to the.use of this area
as a nursery by those species that spawn there, several species that' spawn either~in the ocean or

- much farther down the Bay near _ the mouth also utilize this upps.*. Bay area as~ nursery grounds.
- Spot, croaker, and weakfish have concentrated nursery. areas in the -Elk. River and in the Bay
proper.between 'Poole's' Island at the south and'Spesulte Island 3t the north.15 Hogchoker spawn

'over much Lof the. Chesapeake Bay, eincluding the southern limits of this upper Bay area (Magothy-

._

^g
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River-Chester River area), but have concentrated nursery areas in the upper Bay tributaries and
in the Bay proper from about Poole's Island at the south to the aJsquehanna Flats.15

The Chesapeake and Delaware Canal also supports fish populations similar in composition to those
of the northern Bay, tributaries.16 Several species spawn in the canal, most notably white perch
ano striped bass.t is The canal appears to have become one of the most important striped bass
spawning grounds in the entire Chesapeake Bay region, and it has been suggested that the canal
provides a favorable alternative to the now-destroyed historical spawning grounds in the lower
Susquehanna River.17 Striped bass spawning stocks occur in several aquatic systems throughout
the mid-Atlantic and northeast regions, but the major contributor to the Atlantic coastal fishery
is the Chesapeake Bay stock.18

The most productive areas of the Bay are those areas of low salinity in the upper bay and the
corresponding portions of the major tributaries.20 The upper Bay is a major spawning and nursery
area, and together with the Chesapeake and Delaware Canal, probably is the largest of all spawning
areas in the Bay.16 Biomass per unit of area, particularly of marsh plants and fishes, is vastly
greater on these nursery grounds than it is seaward.21 These low salinity areas of the upper bay
are rich in food resources for young fishes 15'2t and contain the largest populations of important
phytoplankton and zooplankton during the seasonal occurrence of larval and juvenile fishes.

Endangered fish species for the Chesapeake Bay area include the Maryland darter (Etheostoma
sellare) and shortnose sturgeon (Acipenser brevirostrum).20 The Maryland darter occurs in the
eastern Piedmont drainage to the Bay," but not the Bay proper. Presently, it is known only from
Deer Creek, a tributary to the Susquehanna River 3 to 3.5 miles downstream of the Conowingo
Dam.23 It has not been recorded in the Susquehanna River proper in the vicinity of Deer Creek.
Shortnose sturgeon has been recorded from the Potomac River during the latter 1800s from Stillpond
Neck (just south of the Sassafras River) in 1976 (one specimen), and from the Elk River in 1978
(four specimens).24,2s Shortnose sturgeon are present in the De'. aware River and Delaware Bay.2c
Although no specimens have been recurded from the Chesapeake and Delaware Canal, the possibility
exists for migratory movements between the two estuaries.2s Therefore, the specimens recorded
during 1976 and 1978 from the Chesapeake Bay might have been of Delaware River origins.

Some other important species of Bay fishes, although not considered endangered, have become
severely reduced in number during recent years. Commercial catches of American shad have daclined
severely in recent yearst2,27.29 prompting the State of Maryland to close the fishery (sport and
commercial) during 1980, beginning on April 3 and continuing for 120 days. Hickory shad, blue-
back herring, and alewife also are at very low population levels in the Bay. Populations of
striped bass have declined in recent years.30

The Upper Chesapeake Bay Shellfish Community

Sof t-shelled clams (Mya arenaria) generally occur in water with a depth less than 20 f t near the
shoreline of both sides of Chesapeake Bay. They are found from the northern Bay generally below
Poole's Island south to about the Potomac River.85 Hard clams (Mercenaria mercenaria) are limited
to the higher salinity areas of the lower Bay, but extend into Maryland in the Tangier and Pokomoke
Sound areas of the eastern shorel5'ai They are not found in water where the salinity is less
than 15 parts per thousand.85 The American oyster (Crassostrea virginica) is distributed through-
out much of Chesapeake Bay and occurs in Maryland waters from the Maryland-Virginia border north
to about the Poole's Island area, as well as into most of the more saline tributaries upstream to
a mean salinity of about 7-8 parts per th7usand.as Oysters require firm bottom to prevent sinking
and : smothering and normally are found Liched to shells, stones, and other hard objects. They
are subtidal and generally occur in water between 8 and 25 f t deep. 5 Great accumulations of
oyster shells are a significant bottom feature of the Chesapeake Bay. Perhaps the greatest
contribution' any single mollusc makes toward the ecology of the Bay is the formation of shell
bars and reefs made by oysters.31 Individual molluscan species utilizc varied means of obtaining
nutrition. Some are filter-feeders (sof t-shelled clam, oyster) and/or detrital -feeders. They,
in turn, provide food for a variety of animals, including other molluscs, fish, crabs, and water-
fowl, as well as for man.38

The blue crab (Callinectes sapidus) is widely distributed along the Atlantic and Gulf coasts, but
is most abundant and best known from the Chesapeake Bay.15 Blue crabs occur from areas of nearly
fresh water to full-strength sea water. In the low salinity areas of the upper Bay and its
tributaries, male crabs predominate. Females tend to congregate farther downstream and down-bay
where salinities are greater. Nating occurs in the middle and unper Bay and its tributaries from
June .through October. After impregnation, the females migrate toward the lower Bay and the
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higher salinity spawning grounds. Female crabs will not return to northern Bay areas until the
following spring, while the majority of males remain in the f resher waters, most overwintering in'

the muddy bottoms of deeper channel waters. Clue crabs spawn in the high salinity waters near
the mouth of the Bay during the summer. At hatching, the larval crabs become planktonic.85 Blue,

crabs occur to the head of the Bay, including the Susquehanna Flats area and in the lower portions,

of its tributaries.85

Food Habits of Upper Chesapeake Bay Fishes

The 'f ssh fauna of the lower Susquehanna River downstream of Conowingo Dam consists of a broad
a compliment of " eater types", including fish eaters, fish and invertebrate eaters, bottom feeders,
i and plankton / invertebrate eaters.
t

: Food habits- have been studied for only a few species of fish in this stretch of the river- white
crappie, gizzard shad,- white perch, and channel catfish.12 They rely predominantly on bottom
invertebrates, plant material, and fish as food sources. In decending order of occurrence in

j stomachs: white crappie ate insects, crustaceans. ' fish, and plant material; gizzard shad ate
plants, insects, detritut, and crustaceans; white perch ate insects, crustaceans, plants, and
fish; and-channel catfish ate plants, insects, fish, crustaceans, and detritus. Other studies of
fishes in freshwater areas surrounding the Chesapeake Bay describe the food sources of alewife as
predominantly. crustaceans-(copepods and ostracods) and those of American shad as insects and
ostracods.24 . White. perch feed on fish, crustaceans, worms, insects, and to a much lesser degree
on plant material.24 . Striped bass are carnivorous, feeding on fish, crustaceans, worms, and *

insects,24 and in the lower portion of the Susquehanna River they forage on spawning clupeids.124

.The walleye is noted as being the only truly piscivorous (fish eater only) resident species in
this stretch of the river.12'

The - food habits of - fish in the less saline areas of the upper Bay (especially the Susquehanna
Flats and nearby tributaries) will be similar to those described for the lower ten miles of the

; Susquehanna River, with benthic invertebrates as a primary food source.12 In the Chesapeake and
j Delaware Canal, benthos also are of considerable importance as food for resident and migratory
I fishes 32 The fish fauna of the upper Bay consists of a broad compliment of " eater types" across

many trophic ~ levels, including fishes that feed on plankton, invertebrates, other fish, plant4

- material, and detritus.24 Feeding habits vary between species and with the size of a given
species. Larval, fishes feed on small . forms, notably on zooplankton. In this upper Bay area,
copepod and cladoceran zooplanktars are important food sources for larval fishes. s One copepod
species, Eurytemora af finis, is ' especially important because it is most abundant at the same

. place and time as the newly hatched larvae of many species of fish. As fish grow, food prefer-
ences of ten change from small organisms--to larger ones (invertebrates .or small fish)--to still
larger forms (fish, crabs, molluscs), depending on- the species and its trophic level or " eater
group".

i
General Distribution of Major Fishery Harvests,

.The 'sof t-shelled clam is found in the bay almost exclusively in Maryland waters. Commercial,

harvest concentratione occur only in certain areas between the Chester River at the north and the
Potomac River at the. south.85 Virginia reported no landings of sof t-shelled clams for 1975 or

|
1976,33 34 while Maryland's exceeded 1.2 million and 1.7 million pounds for those two years.

Hard clams are found-in Maryland waters only near the Maryland-Virginia border in the Tangier and
Pokomoke Sounds. A small fishery exists there based on the use of escalator harvesters.85
Maryland reported only a small harvest of hard clams in 1975-(13,900 pounds)33 and no harvest in
1976.34 EVirginia's reported landings were in excess of 600,000 pounds and 800,000
and 19.'6 respectively.

~

pounds in 1975
'

0yster_ beds occur in the Bay generally beginning at the north near Poole's Island and extending
southward into most of the sounds, lower tidal creeks, and lower portions of the major tributaries.
The majority ofi oysters. harvested within the Bay come from Maryland waters.,

Blue crabs are harvested in vast quantities throughout most of-Chesapeake Bay and in the middle
'and lower portions.of most tidal creeks and tributaries.85- Commercial potting for crabs begins'

near the Spesutie Island area at the lower end of the Susquehanna Flats and occurs throughout
most of the Bay proper. and the tidal portions of the Potomac River. 85 -. Recreational crabbing in

: Maryland. waters occurs primarily in _nearshore areas and in tidal creeks,:beginning at about the.

.

, . - . . - , - .,;... - . - - - . , .. - a -,- -- -
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Abtrdeen-Sassafras River area and extending southward along much of the Bay shoreline area.15
Although no figures are available on the total recreational crab harvest levels, it is substantial.

Fishing (commercial and recreational) tends to be located in the areas where concentrations of
-fishes exist, and usually is seasonal in nature. Fishing for anadromous species (shad, herrings,
striped bass) occurs in the tributaries and other spawning areas during the spawning runs. Other
species are fished when they enter the Bay waters for summer and fall feeding, such as menhaden
and bluefish.

Fisheries of The Susquehanna from Conowingo Dam to the River Mouth

Commercial fishing occurs in the lower ten miles of the Susquehanna River for Amerir.A shad,
striped bass, river herrings (alewife, blueback herring), catfish, and baitfish.12 28,29 The
fishery is ranked as " excellent" and the usage as " heavy" 29 In recent years, catches of shad
have declined baywide,12,27.29 thus more emphasis has been placed on striped bass, with shad
becoming more of an incidental catch in the Susquehanna River.29 Recreational fishing occurs in
this reach of the river for several species by both river bank and boat anglers.13 A creel
survey conducted during the spring of 1970 recorded the capture of 7738 fishes (4705 kept, or a

-harvest rate of 60.1%) by 1607 anglers who fished for a total of 8315 hours (0.93 fish caught per
angler hour).83 Of those anglers who responded, 52.4% resided in Maryland, 45.2% resided in
Pennsylvania, and 2.4% were from other states. The predominant species caught were white perch
(41.3% of the total), river herring (28.0%), American shad (9.0%), channel catfish (6.4%), striped
bass (4.3%), yellow perch (3.5%), bullhead catfish and hickory shad (1.8% each), sunfishes and
crapples (1.5% total), largemouth and smallmouth bass (0.9%), and others (1.4%, including walleye.
-carp, eel, suckers, quillback).

Fisheries'of the Upper Bay
~

Sof t-shelled c'ams are harvested generally beginning at about the Chester River in the southern
. portion of the upper Bay area; the northern-most Chesapeake Bay distribution of oyster beds is in
the area between Poole's Island and Annapolis; and blue crabs are harvested (commercial and
recreational) throughout most of this area from the southern flats to Annapolis.

Finfish are commercially harvrested in almost all waters of the upper Bay region, including the
~

Susquehanna Flats, many tidal creek areas, and the Chesapeake and Delaware Canal.as 2s 29 Fishing
in the flats area is principally for striped bass (rockfish), shad and herrings, eels, catfishes,
white perch, and menhaden. The area has been' rated as " fair" to " excellent" for commercial
fishing.29 Commercial fishing also occurs in the open Ba proper south of the flats for striped
bass, perch, shad, alewives, eels, and blue crabs.29 These areas are heavily fished and provide
nearly year-round fishing - for' various species. Winter fishing primarily is for striped bass.29

rFishing is rated as " fair" to " excellent".
i

-

The most recent data available on the sport fishery are for the year 1976 for the upper Bay area
f rom Poole's Island at 'the north to the Choptank River at the south.35 The total barvest by
anglers fishing from private 'and charter boats was estimated to be about 4.5 million pounds, of
which about 2.9 million pcunds were bluefish. Blue crabs ranked second in abundance, with striped
bass third. Based upon the data derived during the 1976 sport fishery survey plus the results of

~

previous surveys an estimate of-the total sport fishery was made for all Maryland waters of_the
Chtsapeake Bay.35 The total 1976 sport fishery harvest for finfish was estimated to be about

-14.4 million pounds, while the sport. harvest for blue crabs was' estimated to be about 3.2 million
pounds. Within the 1976 survey areas, the commercial. harvest was less than the sport catch for

-' striped bass, bluefish, white perch, spot, and croaker.
?
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APPENDIX F. REUSE OF ACCIDENT WATER

Large volumes of contaminated water were generated by the accident, and treatment of this acci-
dent water, usir.g the systems discussed in Section 7.1, could result in equally large volumes of
liquid effluents in the form of processed accident water. However, large amounts of water will
be needed for decontamination and defueling operations and to shield systems and equipment. If,

processed water meets certain criteria, it may be used to satisfy these water needs and thusi

minimize the volume of additional water contaminated during the cleanup. The NRC has requested
-the licensee minimize the use of water and cross-contamination.'

In this appendix, the processed accident water available for reuse is characterized, potential4

reuse applications and the limitations associated with reuse are identified, and the environ-
j - mental impacts of reuse are assessed.

F.1~ EFFORTS TO DATE AND SPECIFIC CONSIDERATIONS

~ As of September 1,1980, about 501,000 gallons of AFHB accident water had been processed through
the EPICOR II system. An additional 68,000 gallons had been processed through November 1980.,

This processed accident water, plus an additional 174,000 gallons of slightly contaminated water,
is currently stored within the plant for reuse. .The characteristics, volumes and storage loca-
tions of this water were presented in Table 7.3. The average concentrations and radioactivity<

; inventories for all significant isotopes in this 743,000 gallon inventory are presented in
'

. Table F.1. As shown, this water. contains 359 Ci of tritium and about 0.8 Ci of cesium. The
; quantities of other isotopes present are less than 10 percent of the cesium content. As dis-

cussed in Section 7.1, there are about 700,000 gallons of unprocessed accident water in the
reactor building sump plus another 96,000 gallons in the reactor coolant system. Thus, about-
1,540,000 gallons of processed water could be available for reuse. Since there are no practical

' industrial-scale systems available that can remove tritium from this~ accident water, it will be
tritiated.

.

Reuse of processed accident ' water could result in occupational radiation exposure during the4

] reuse application. _- To ensure. compliance with "as low as reasonably achievable" (ALARA) prin-
ciples, guidelines for reuse of processed accident water have been established for the following
two applications:,

Remote and Semiremote Decontamination-

The gross specific activity and tritium concentrations of processed accident water used
for these applications should be maintained at levels below those that could lead to

; . worker. exposure in excess of guidelines established in 10 CFR Part 20.

Shielding*

.The ' average: gross activity of all radionuclides except tritium should be less than
i. 0.01 pCi/mL. This ensures that the radiation level at the surface of the spent fuel
' pools ' and fuel transfer , canal is below 2 to 3 mrem /hr. The average tritium concen -

tration in this water shall be maintained to ensure airborne activities will be less
.than the 10 CFR Part 20 limit for. worker exposure.>

I' ' Comparison of these guidelines to ' the characteristics 'of the 743,000 gallons.of processed acci-
dent water in storage indicates that this' water is suitable for reuse -in both applications.*

F.2 : ALTERNATIVES. CONSIDERED
.

LThe management of. processed water to maximize reuse during the cleanup. requires consideration of
the volume of water available, its ' suitability for general reuse and the specific reuse appli-

- cations, and the relationship between the time when11t becomes'available and the time

F-1
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Table F.1. Radionuclide Inventorg of Processed
AFHB Water in Storage

Average
b bMajor Concentration Total ,c

Radionuclides (pC1/mL) Curies

H-3 1.28 x 10 1 3.59 x 102
Cr-51 < 8.4 x 10 8 < 2.4 x 10 2

1

Co-58 < 8 x 10 8 < 2.3 x 10 2
Co-60 < 9.7 x 10 8 < 2.7 x 10 2
Ru-106 < 7.4 x 10 6 < 2.1 x 10 2
Sb-125 <- 6.1 x 10 8 < 1.7 x 10 24

Cs-134 < 9.1 x 10 5 < 2.5 x 10 1

; . Cs-137 2 x 10 4' 5.7 x 10 1
Ce-144 < 6.6 x 10 8 < 1.8 x 10 2i

' Average in all tanks shown on Table 7.3.'

All values ~except tritium (H-3) are rounded to two
significant figures.

CBased on volume of 743,000 gallons..

when it is needed for a particular reuse application. These parameters are, in turn, affected by
a wide range of conditions that could arise during the cleanup. Thus,' all the alternative com-

. binations of availability versus reuse applications cannot be addressed. Those sets of alterna-
' tives which bound availability and also bound potential reuse applications- can be considered.
These sets of bounding conditions are preser.ted below.

F.2.1 Availability.

Processed-accident' water ' availability is shown as a f action of time in Figure F.1. Time "zero"
corresponds to initiation of reactor building sump w cer processing. About 743,000 gallons of
processed AFHB accident water are in' storage. -This represents the volume currently available for.<

ause. The maximum volume shown is about 1,540,000 gallons. This represents the additional
. processed water that could result from processing reactor building sump water and reactor coolant
system water. Two alternatives for processing this accident water are shown in Figure F.1 to

' bound the time frame for availability. As shown, the maximum volume will be available between
about 6 months'and 13 months after processing is initiated.

F.2.2 Potential ~ Reuse' Applications

- Processed accident water could be used for many of the operations that require large volumes of
water. The potential uses-include:*

- Decontamination of the Reactor Building. Between 70,000 and 230,000 gallons may be
required to perform the semiremote decontamination operations on the reactor building

. Interior as described in Section 5.2. The most likely volume is about 150,000 gallons.

- Shielding for Processing Equipment. If a zeolite-based system is used to treat reactor
building -sump water, the equipment will be installed -irt spent ' fuel pool B. About
230,000 gallons of water will be needed to shield this equipment during operation.

'Defueling. ' Prior'to removal of the reactor vessel head and during defueling operations,.

about 1,040,000 gallons of borated water will be needed to fill spent fuel pool B'
'(230,000 gallons), the1 cask pit (30,000 gallons), spent fuel pool A (440,000 gallons)
and the fuel transfer canal (350,000 gallons).

4
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Figure F.1. Processed Accident Water Availability.

RCS Flushing. Following defueling, the reactor coolant system will be flushed with-

water to attempt to remove particulates and radioactivity that could be mobilized
during defueling. About 250,000 gallons of water will be needed for this flushing.

-- .RCS Decontamination. After flushing, the reactor coolant system will be decontaminated.
The volume of water needed depends on the techniques used. The staff estimates that
about 100,000 gallons will be needed if the CAN-DECON technique is used. If the other
techniques being considered are used, e.g., AP-Citrox, APAC, NS-1, or OPG, about
500,000 gallons, or about five reactor coolant system volumes, of water will be required.

Processed accident water also could be used to satisfy post-cleanup program needs. The potential
uses include:

Shielding. Spent fuel assemblies and high-radiation-level packaged waste could be-

stored underwater in the spent fuel pools and cask pit. About 690,000 gallons of water
would be required.
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Startup Inventories. Refueling and startup, if such activities are permitted, would
require a minimum inventory of 100,000 gallons to refill the reactor coolant system and
about 300,000 gallons in the borated water storage tank to meet technical specifications.

These poter,tial uses of processed accident water are summarized in Table F.2. The needs vary
with time, and processed water used to satisfy one need can be processed again and recycled to
satisfy a future need. The extremes considered for water volumes and timing of these reuse
applications during the cleanup program are illustrated in Figure F.2. Time "zero" shown on
this figure represents the initiation of processing water in the reactor building sump.

The major difference between the two cases considered is the elapsed time to complete decontami-
nation of the RCS. Under assumed best-case conditions, this can be accomplished over a 24-month
period; worst-case conditions require a 36-month period. For both cases the staff has assumed
that water used for shielding can be used during defueling without retreatment, that only the
fuel transfer canal is emptied after defueling, and that primary system flush water is retreated
and used during primary system decontamination.

Table F.2. Summary of Potential Uses of Processed Accident Water

Volume
Potential Use (gallons) Remarks

During Cleanup Program

1. Decontamination of building surfaces 150,000 Can be processed with sump
liquids.

2. Shielding for processing equipment 230,000 Can also be used for defuel-
ing without treatment.

3. Defueling 1,040,000 Borated water needed.
4. RCS flushing 250,000 Can be treated and used for

decontamination in Item (5).
5. RCS decontamination 100,000 to 500,000

'

After Cleanup Program

1. Shielding in spent fuel pools 690,000 Borated water.

2. Startup inventory 2 100,000 Depends on whether THI-2 is
restarted.

.
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Reference

1. Letter from J. Ahearne.'U.S. Nuclear Regulatory Commission, to H. Dieckamp, GPU,
January 12, 1981.
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APPENDIX G - ENGINEERING CONSIDERATIONS FOR TREATMENT OF THI-2 ACCIDENT-GENERATED LIQUID WASTE

,

G.1 INTRODUCTION AND SUMMARY
,

Nine alternative systems were considered for treatment of TMI-2 liquid wastes: (1) the submerged
demineralizer system (SDS), (2) a modified SDS, (3) the EPICOR 11 system, (4) a modified EPICOR II
systes, (5) a zeolite / evaporator system, (6) a zeolite /EPICOR II system, (7) an SDS/EPICOR II,

- system, (8) an evaporator / resin system, and (9) a bitumen / resin system. The data and assumptions
used to characterize the liquid waste to be treated by these systems and the performance charac-
teristics of system components and overall systems are presented in this appendix. The assump-
tions used to estimate the quantities and characteristics of the process solid wastes generated
through use of these systems are also presented.

A matrix of the liquid waste sources that-could require treatment and the alternative treatment
systems evaluated in this Appendix .for treatment of these liquids is presented in Table G.1.*
As shown, 27 liquid waste / treatment system combinations were evaluated.

The data and/or assumptions used to characterize liquid waste prior to treatment are presented in
Section G.2. The data and assumptions used to characterize the performance of the alternative

i treatment systems are presented in Section G.3. These data and assumptions characterize repre-
sentative performance parameters for the systems described; the actual performance of a particular
system will vary from the assumed parameters. However, the atsumed performance parameters have4

been applied consistently and provide a reasonable basis for comparing the relative performance
of the systems considered.

The assumptions used to characterize the process solids wastes that could be generated from each
system / liquid waste source combination are presented in Section G.4. Summaries of the processed
water characteristics are presented in tabular form in Section G.S. Similar tables are used to
characterize process solid waste in this section. To simplify the presentation of information in'

this Appendix, all radionuclide inventories are presented in curies and volumes are presented in
gallons.**

G.2 BASIS FOR LIQUID WASTE CHARACTERISTICS

The gross curie content of the various sources of. liquid waste that could be treated during
- cleanup ' of TMI-2 are shown in Table G.2. The suitability of these liquids for treatment depends
on their physical and chemical characteristics. The characteristics of reactor building sump
water given in the table are based on the analysis of reactor building sump water samples.
Similar sample data were available for RCS primary system water. For the other sources of liquid
waste shown in Table G.2, the characteristics of and the distribution of radionuclides in the
liquid were either inferred from other available data or were assumed. The assumptions used to*

characterize sources of liquid waste are discussed below.

' G. 2.1 Reactor Building Sump Water

The reactor building basement contains about 700,000 gallons of sump water containing fission
products, borates, sodium hydroxide, and sediment and debris from the accident. The pH of the
water is 8.6.2 Estimates of the amounts of dissolved and filterable materials in the water,
based on published analyses. of the sump water composition,12 are given in Tsbles G.3 and G.4.
These values have been updated to September 1. 1980, to account for additional radioactive decay.

. The radionuclide inventory ,is about 500,000 Ci and the principal radionuclides of concern are
cesium and strontium.

4

* Tables, figures,'and references follow text.
.**To obtain concentrations in pCi/mL, divide the curie content by the volume in gallons and

multiply the result by 264.

G-1

- - - - - - . - - - -



. . . . . . - - _ ._= . . - =-

4

4

w

G-2

! |

j The volume of additional liquids that may be added to the sump from early reactor building decon-
tamination operations is estimated by the staff to be 100.000 to 200,000 gallons. Therefore, the,

i sump could contain as much as 900,000 gallons. The estimated radionuclide content of these
j additional liquids is about 90 C1, so their contribution to the sump inventory is negligible. Oil

and grease are likely to be present in the sump liquids. A conservative estimate of the amount'

of such materials is 2.4 mg/mL of liquid.
,

G.2.2 ' Reactor Coolant (Primary) System Water
t

AboLt 96,000 gallons of reactor coolant system (primary) water will require treatment. The
radionuclide concentrations for the primary water are given in Table G.5. The average concen-,

tration of radionuclides in this water is about 5.9 x 101 pCi/mL,3 and the total radionuclide ,

inventory is about 20,000 C1.

G.2.3 Reactor Coolant System Flush and Drain Water

| The reactor coolant system (RCS) water is contaminated with fission products and core debris as a
result of the accident. Particulate material wculd be removed by filtration using a core filter
within the reactor vessel and additional filters on the reactor coolant system drains in order to,

j trap particulates during the flush and drain activities. The RCS flush and drain operations will
. produce contaminated water that will require decontamination. It was assumed by the staff that

#

' the effluent from all the flush and drain operations will be pumped into the reactor coolant
bleed holdup tank, from which water will be taken for decontamination. The exact volume of wateri

i that will be processed during the RCS . flush and drain operation is unknown, as is the exact
radionuclide concentration of that water. ' The staff has estimated that 2.5 RCS volumes, or
250,000 gallons of contaminated liquid, will be processed. It is further estimated that the
liquid will-contain between 20,000 Ci and 100,000 Ci of contaminants distributed in the same
proportinn as in the primary water. It is also estimated that about 2000-Ci of solid debris will
be collected on the prefilters preceding each ion-exchange treatment alternative. The assumed
characteristics of these liquids and solids are given in Tables G.6 and G.7, respectively.

4

G.2.4 RCS Decontamination Solutions
:

The decontamination of the reactor coolant system components can be considered principally as5

; removal of fission product plateout. The staff expects that particulates'would be removed during
j - draining and flushing, and plateout would be removed by use of decontamination reagents.
,

The liquid capacity of the reactor coolant system of TMI-2 without fuel is about 96,000 gallons.
- The radioactive -contamination level of the reactor coolant surface is estimated by the staff to
I range from 10 pC1/cm2 2to 100 pCi/cm . This range is based upon the RCS surfaces being contami-
' nated by a factor of 100 to 1000 times greater than horizontal surfaces in the reactor building.
| The surface area of the reactor vessel and heat exchanger-tubing is about 2.25 x 108 cm ; there-2

| fore, the staff expects total' radioactivity on the reactor ' coolant system surfaces to range from
i< 2000 Ci to 20,000 C1. This quantity of radioactivity could be removed during decontamination
; operations.
i

> The estimated volume of liquid waste varies with the technique used. It was assumed that if the
.CAN DECON technique _is used, about one PCS volume of liquid waste--100,000 gallons--would be

; _ generated on a -feed and bleed basis. It was assumed that if the more aggressive chemical tech-
! niques are used, about five RCS volumes--500,000 gallons--would be generated. The distribution

of radionuclides in these liquids (exclusive of tritium), regardless of the volume generated, was,

assumed to be the_same as that in the RCS primary system water.4

G.2.5 -AFHB Chemical Decontamination Solutions.

- About 2200 gallons of these liquids were generated through September 30, 1980. Through this same
period about 80 percent of . the areas ' requiring " hands on" cleanup were finished. Since the
remaining areas' have higher levels of contamination and are more difficult to decontaminate, it,

F was assumed that about three times as much liquid, or about 7000 more gallons, would be generated
through'ccmpletion. -The estimated activity to be removed was 60 Ci, which is about 50 percent of
the activitylin the liquids already generated.

,

f
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G.2.6 RB Chemical Decontamination Solutions,

The estimated volume of these liquids is 30,000 to 50,000 gallons, the average volume of 40,000
gallons is assumed in this appendix. The radionuclide distribution in these liquids was inferred

. . from swipe samples taken during reactor building entries. The major contaminants considered were
4 - cesium and strontium.

G.2.7 Summary,

The estimated curie content in each of the liquid waste sources described above is listed in'

Table G.8. Tritium is shown only for reactor building sump water and primary system water, since,

these sources plus the AFHB water already processed comprise the accident produced tritium inven-
tory. If processed water is reused for the other applications shown on Table G.8, the tritium
content present in the effluent after treatment will correspond to what was in the processed
water prior to reuse.4

G.3 BASIS FOR TREATMENT SYSTEM PERFORMANCE CHARACTERISTICS

To compare alternative treatment systems on a relative basis, the performance of the systems; :

considered was inferred from (1) the performance of the EPICOR II system used to cleanup AFHBr

liquids, (2) laboratory-scale tests on zeolite-based ion-exchange systems, and (3) the perfo"mance
of similar systems used to treat liquid wastes containing radionuclides and chemical contaminants
of the same or.similar species to those present in THI-2 liquids. The assumptions used to charac-
terize treatment system performance are conservative relative to the decontaminaticn factors . hat
could be achieved. Moreover, the actual performance of any treatment system can be adjusted by
varying operating criteria to achieve the decontamination factors desired for a particular source ,

of liquid waste. Therefore, while the performance of the systems described in this appendix will
vary, the staf f believes that the performance characteristics presented below are representative

. and. provide a consistent basis for comparing alternative treatment systems. The performance
parameters which characterize each of the systems considered are discussed below.

4

G.3.1 Submerged Demineralizer System (505)

One treatment process considered for decontaminating the sump water is the submerged demineralizer
system (SDS) described by Met-Ed and (with' chemical engineering in greater detail) by Brooksbank
and Armento2 and by Campbell et al.2 The process consists of removal of solids by filtration,
followed by removal of cesium and part of the strontium by use of an inorganic zeolite ion exchangar.
.The remaining tonic radionuclides are removed by use of a cationic resin bed followed by a mixed
resin bed. A process flow diagram is shown in Figure G.I.

Filtration would be accomplished by the use of disposable cartridge filters.2 The volume of.

filter waste 'was calculated by assuming .a filter loading of 2.8 x 101 8m per Ci.*- As further,

4 . characterization of sump particulate progresses, the exact ' filtration media may be modified.

T6e results of laboratory tests suggest a modified submerged demineralizer system would improve
'

-the removal of cesium.. strontium, and antimony, which are the major radionuclides in the effluent
of.the SDS process.* ~ The modification involves the expansion of cation resin volume to 40 ft (a3

fivefold increase). This modification is expected to phange the character of the waste solution4

by~ adsorbing' sodium on the cation column, releasing H. to ctange the acidity of the waste solu-
tion entering the polishing column. According to laboratory tests, the polishing column as

<,~

modified is expected to _ absorb antimony and effect further reduction of cesium and strontium. A '

process flow diagram is shown in Figure G.2.

In the preparation of this flowsheet ~and in the analysis of the application of this process to
specific liquid waste sourcas, :the staff made several assumptions concerning decontamination
factors (DFs) and breakthrough volumes for various ions.5'S These assumptions for both systems,

; along with pertinent references, are given'in Table G.9.
~E

G 3.2' EPICOR IItSystem

'This system has been' used to decontaminate AFHB water and is~ described fully in Appendix D.4

Actual performance' data for a batch of AFHB water processed through this system is shown ~ in
Table G.10. The decontamination factors used to evaluate EPICOR II on a comparative basis that

- were inferred from thcme data' are shown in. Table G.11. A process flow diagram for EPICOR II is
-presented in Figure G.3. ~

,

4
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G.3.3 Modified EPICOR II

This system uses a zeolite ion exchanger in place of the EPICOR II first-stage prefilter ion
exchanger.7'8 Since the EPICOR II cation exchange vessel is comparable in size to the cation
vessel in the modified SDS, and the size of the mixed-bed ion exchanges are also comparable. the
performance of this system should be comparable to the modified 505. Therefore, the inferred
performance characteristics of this system are the same as those shown in Table G.9 for the
modified SDS. A process flow diagram for this system is shown on Figure G.4.

G.3.4 {tolite/ Evaporation

The zeolite /0vaporaticn process consists of removal of solids by filtration (when necessary),
followed by removal of cesium and part of the strontium and other radionuclides by use of an
inorganic zeolite ion exchanger. The radionuclides remaining af ter this step are removed by an
evaporation treatment process. The relevant evaporator properties are given in Table G.12. The
performance characteristics of the mixed-bed ion exchanger used to polish condensate were assumed
to be the same as those shown in Table G.9 for the modified SDS system. A process flow diagram
for this system is shown on Figure G.5.

G.3.5 Zeolite /EPICOR II

The zeolite /EPICOR 11 process consists of removal of solids by filtration, followed by removal of
cesium and part of the strontium by use of an inorganic zeolite ion exchanger. The zeolite
treatment reduces the radioactivity levels of the process stream for input to the EPICOR II
system. EPICOR II is an ion-exchange system designed to process liquid waste with radionuclide
concentrations between 1 and 100 pCi/mL. A process flow diagram is shown in Figure G.6, and
assumed decontamination factors are shown in Table G.13.

G.3.6 SDS/EPICOR II
'

The combination of two complete treatment systems can be used, as demonstrated by the 505/EPICOR II
alternative, to offset process characteristics that may exclude either process alone as a feasible
alternative. In this case, the SDS system may not provide adequate decon-tamination factors, and
the radionuclide concentration of the sump liquids exceeds the specification for influent liquids
to EPICOR II. The SDS system was discussed previously in Section G.3.1 and the EPICOR 11 system
was discussed in Section G.3.2. A process flow diagram for the combined systems is shown in
Figure G.7 and combined decontamination factors are shown in Table G.14.

G.3.7 Evaporator / Resin

The evaporator / resin process consists of evaporation followed by treatment of the condensate by
use of a cation resin and a mixed-bed ion exchange resin. The relevant evaporator properties and
the ion exchanger decontamination factors are given in Table G.15. A flow sheet for this process
is given in Figure G.8. Filteration would be a preliminary step to diminish formation of foam.9
It is assumed by the staff that 0.1 percent of the radionuclides contained in the condensate
stream would be carried off as aerosols or gaseous material that would havi to be treated. The
volume of this stream was not estimated, but it should be possible to remove this material by
filtration of the off gases.

G.3.8 Bitumen / Resin

In the bitumen / resin process alternative, liquids would be concentrated by evaporation and directly
incorporated into bitumen.11,12 The bitumen product would be formed during the evaporation step
by mixing the waste stream with bitumen. The evaporator condensate would be treated further by
cation and mixed-bed resins. A flow diagram for this process is given in Figure G.9. The decon-
tamination factors and other relevant parameters assumed for the evaporation /bituminization step
and for the ion-exchange steps of this process are given in Table G.16. As with evaporation, it
was assumed that a gaseous effluent carrying 0.1 percent of the condensate would be formed.

G.3.9 Summary

The systems- characterized above are composed of successive treatment stages or components, with
each stage contributing to the overall performance of the system. The performance parameters for
each component in each system are summarized in Table G.17.
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The overall performance of a system can be characterized by the decontamination factor achieved
by all components in a system. The overall decontamination factors for all the treatment systems
considered are summarized in Table G.18. This table was used to determine the characteristics of
effluents that would arise when systems are used to treat various liquid waste sources.

G.4 BASIS FOR PROCESS SOLID WASTE ESTIHATES

Treatment of liquid waste with the systems described above will lead to the generation of process
solid waste. This waste will consist of expended zeolites, expended organic resins (cotion and
mixed bed), filter cartridges, evaporator bottoms, and bituminized liquids. The basis for esti-
mating the characteristics of these wastes is discussed below.

G.4.1 Expended Zeolites

Zeolites are used for first-stage removal of gross amounts of cesium and strontium. For cleanup
of reactor building sump water, these water ion-exchange media are used in lots of six vessels

3 zeolite3 of zeolites each. Thus, waste volumes were estimated in lots of 48 ftcontaining 8 ft
each. Each vessel was assumed to contain a minimum of 10,000 Ci and a maximum of 120,000 Ci.
The distribution of the Cs and Sr radionuclides in the waste was obtained from the curie dif fer-
ential across the ion-exchange vessels using the zeolite decontamination factors in Table G.9.

For liquids other than reactor building sump water, the estimated loading was 10,000 Ci per
vessel. Where SDS-type systems were used, waste was generated in lots of six vessels, but the
modified EPICOR II system was assumed to generate vessels one at a time. The radionuclide distri-
butions of Cs and Sr were obtained from curie differentials across the vessel using zeolite
decontamination factors in Table G.9.

G.4.2 Organic Resins

The organic resins that could be generated from treatment of liquids with the EPICOR II system
were estimated from experience to date. This experience indicated that about 99.5 percent of the
activity was removed by the prefilter vessels and 0.5 percent was removed by the cation and
mixed-bed vessels. Of the 0.5 percent removed in the last two stages, it was assumed that 0.475
percent (95 percent) of the activity was removed by the cation vessel. The distribution of the
radionuclides in EPICOR II waste was inferred by assuming that the last two stages of an EPICOR II
system had the same decontamination factors as the cation and mixed-bed ion-exchangers in the
modified 505 (see Table G.9).

For 505 type systems, cation organic. resins were assumed generated in lots of two beds each
3 3(2 at 8 fta or 2 at 40 f t ) and mixed-bed vessels were generated in lots of one bed or 115 f t

each. Vessels were replaced based on curie loading, not breakthrough. The distribution of
radionuclides in these wastes was determined from the curie differential across the vessels using

the decontamination factors ir. Table G.9. For modified EPICOR II systems, both cation and mixed-
8 for cation and 110 ft3bed vessels were assumed to be generated in lots of one bed each--30 ft

for mixed bed.

For other systems where organic resins were used for polishing, such as evaporator / resin and
3 cation vessel and onebitumen / resin, the polishing train was assumed to consist. of one 30-ft

_ vessel, and one vessel of each type was required for distillate / condensate polishing.-110-ft3

G.4.3 Filters

Filtration was considered necessary for pretreatment of reactor building sump water and RCS flush
and drain water.

For reactor building sump water, filter performance was based on the solids content of the rgactor
building sump water (see Table G.4), the size, and the assumed filter loading of 2.8 x 10 8m per
Cf.

For RCS flush and drain water, it was assumed that 2 percent of the influent curie inventory for-
Cs, Sr, Ce, Ru, Co, Te, Zr, and Nb would be suspended solids removable by these same filters.
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G.4.4 Evaporator Bottoms

Evaporators were considered for first-stage treatment of certain liquids, as well as for polishing.

For first-stage treatment, it was assumed that the vo' tme reduction f actor varied between 10 and
30 for chemical-based liquids and was 100 for aqueous ' quids. The curie content and radionuclide
distribution in the bottoms was determined from the dit ;cre-tial between the radionuclide inven-

tory in the influent and that in the distillate. The gross concentration of the bottoms was
obtained by dividing the bottoms radionuclide inventory by the reduced volume.

G.4.5 Bituminized Solids

An extruder / evaporator is considered for first stage treatment of certain liquids. To charac-
terize the waste from this system, it was assumed that the volume reduction factor was 20 and
that one part by volume of the evaporator bottoms was combined with one part asphalt. Thus, 100
gallons of influent would produce 10 gallons of bituminized solids consisting of S gallons of
concentrated waste and 5 gallons of asphalt.

The curie content and radionuclide distribution in the bituminized solids was dete* mined from
the dif ferential between the radionuclide inventory in the influent and that in the distillate.
The gross concentration in the bituminized waste was obtained by dividing the bottoms radionuclide
inventory by twice the bottoms volume.

G.5 SUMMARY OF RESULTS

The liquid and process solid waste effluents that could arise from treatment of TMI-2 liquids
with various treatment systems were characterized by liquid waste source. These characteri-
zations, in terms of radionuclide inventories, are presented below.

The characteristics of the process solid waste characteristics are based on the individual stage
decontamination factors presented in Table G.17 and the assumptions described above in Section G.4.

4

Characteristics of Liquid Effluents (processed water)

i '

Source Volume (qal) Reference

RB Sump Water 700,000 Table G.19

- RCS Primary System Water 96,000 Table G.20
RCS Flush & Drain Water 250,000 Table G.21
RCS Aqueous Decon Solutions * 100,000 Same as Table

G.20
,

RCS Chemical Decon Solutions * 500,000 Table G.22

R8 Chemical Decon Solutions 40,000 Table G.23

*Hutually exclusive alternatives
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Table G.I. Treatment" Alternatives suitable for.TMI Liquids"

(A) (B)- (C) (D)- (E)- (F)- (G) (H)
.

Type of Liquid to be Processed

'? AFHB- Reactor eactor Coolant bstem '
Chemical Reactor -Building

Decontami- Reactor Building Decontami- Flush and Decontami- Decontami- 4

Treatment System. = nation Building .Decontami , ' nation Cooligg Drain natiog nation "

c d c
Alternative. . Solutions- Sump Water . nation Water Chemicals Water Water Water Chemicals

- 1. Zeolite' Alternatives.'

* .* * * *
(a) Zeolite / resin (505)
(b) Zeolite modified * ** * -

resin.(Mod SDS).
* * * * *(c)-Zeolite / evaporator-
* * * * *

-(d) Zeolite /EPICOR II
'* * * * *

(e) SDS/EPICOR Il
-

.

.'(f) Modified EPICOR.11 ~
* * * n

* *
', 2. .EPICOR II: (f)

.

'* * *
' 3. Evaporator / resin-

'* * *
4. Bitumen / resin -

4

a * indicates system to be discussed as an alternative method.Note: -

'
bAlternativeLin the event:this' water.is not' processed along with reactor building sump water.

~

'

cChemical properties of these liquids are not compatible with purely ion-exchange alternatives. ,

d Ion-exchange processes provide adequate alternatives.
' Processing of CAN DECON decontamination solutions will probably require system' alignment changes. {
I0nly.'if reacter building decon water collected separately from the reactor building sump water,

~

,

1

4

r
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Table G.2. Estimated TMI-2 Liquid Waste Summary

_

Curie Inventory
In Untreated Liquidg

Source of Liquid Waste (gallons) Minimum Maximum

1. AFHB chemical decon solutions 7,000 60 60
2. Reactor building sump water 700,000 500,000 500,000
3. RCS water 96,000 20,000 20,000

a4. RCS flush and drain water 250,000 20,000 100,000
5. Reactor building decon solutions

a(a) Water based 150,000 90 90
(b) Chemical 40,000 10 10b6. RCS decon solutions

a(a) Water based 100,000 2,000 20,000
a(b) Chemical 500,000 2,000 20,000

aProcessed water could be used for these cleanup activities.
The RCS water-based and chemical decontamination processes are mutually
exclusive. Either the water-based or chemical process will be used in the
decontamination of the RCS.

Table G.3. Estimated Concentrations of Dissolved
ContaminantsinReactorBuilding'gumpWater

as of Septamber 1, 1980

Sump Water Sump Water
Concentration Concentration

-Contaminant (pCi/mL) Contaminant (pg/mL)

H-3 9.5 x 10 1 U 2.8 x 10 2
Cs-137 1.6 x 102 Pu 3.3 x 10 5
Cs-134 2.4 x 101 Na 1.2 x 103
Sr-90 2.6 B 2.0 x 103
Sr-89 7 x 10 2 C1 1.5 x 105
Zr-95 2x 10 5 Al 3
Nb-95 1 x 10 5 Ca 10
Ru-106 3x 10 3 Cu 10
Sb-125 2 x 10 2 Fe 1.8
Te-125m 5 x 10 4 K 4
Te-127m 5 x 10 4 Li 1. 6
Te-129m 2 x 10 4 Ni 3
Ce-144 2x 10 3 P 3x 10 3
I-129 1.2 x 10 5 Rb 3 x 10 8

5 9
Zn 5 x 10 1

'"The reactor building sump water volume is 700,000 gallons.
bFrom R.E.'Brooksbank and W.J. Armento, " Post Accident C'leanup
of Radioactivity at the Three Mile Island Nuclear Power
Station," Dak Ridge National Laboratory, ORNL/TM-7091,
February 1980; and D.O. Campbell, Hot Cell Studies," Oak
Ridge National Laboratory, presentation to Central
Public utilities and U.S. Dept. of Energy staff members,
January 31, 1980, corrected for decay.
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Table G.4. Filterable Solids in
Reactor Building Sump Wageg as

of September 1, 1980

Sump Water
Concentration

Radionuclide (pCi/g)

Cs-137 7.1 x 10 1
Cs-134 1.1 x 10 1
Nb-95 1.7 x 10 3
Zr-95 3.7 x 10 3
Ru-106 1.8 x 10 1
Ru-103 1.4 x 10 4
Ce-141 3.8 x 10 s
Ce-144 8.3 x 10 2
Co-58 7.7 x 10 4
Co-60 1.1 x 10 2
Sr-90 8.6
Ag-110m 5.9 x 10 3
Sb-125 2 x 10 1
Te-127m 2.7 x 10 1

' Total solids = 13 x 103 kg
(assuming solids content of
approximately 0.5%).

bFrom R.E. Brooksbank and
W.J. Armento, " Post-Accident
Cleanup of Radioactivity at the
Three Mile Island Nuclear Power
Station," ORNL/TM-7081, February
1980, corrected for decay.

Table G.S. Estimated Concentra-
tions of Contaminants in the

Reactor Coolant System as
of September 1, 1980

aConcentration
Radionuclide (pCi/mL)

H-3 8 x 10 2
Cs-137 2.9 x 101
Cs-134 4.5
S r-90 2.3 x 101
Sr-89 2.4
Zr-95 5 x 10 4
Nb-95 8 x 10 4
Ru-106 1 x 10 1
Sb-125 4x 10 3
Te-125m 6 x 10 3
Te-127m 3 x 10 1
Te-129m 1 x 10 3
Ce-144 3 x 10 2
Co-58 2 x 10 4

"From "TMI-2 Data Base Update,"
released by Argonne National
Laboratory, J.E. Robinson,
December 23, 1980.
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Table G.6. Estimated Con-
centrations of Contaminants

in Reactor Coolant System
Flush and Draini

.

+ aConcentration
Radionuclide (pCi/mL)<.

'

Cs-137 5.2 x 108
-Cs-134 8.1
Sr-90 4.1 x 108,

' Sr-89 4.3
Zr-95 9.0 x 10 4
Nb-95 1.4 x 10 3,

Ru-106 1.8 x 10 2
Sb-125 7.2 x 10 3-

Te-125m 1.1 x 10 2
Te-127m 5.4 x 10 1,

; Te-129m 1.8 x 10 8
Ce-144 5.4 x 10 2;

a
Concentrations based on maximum
inventory of 100,000 Ci, with-'

1radionuclide distribution the'

_ same as primary system water.

.

+

Table G.7. Estimated'

Radioactivity Contained in
! Solid Debris in Reactor

Coolant System Flush.
and Drain Water as of

September 1, 1980

.

. Total
i Radionuclide Curiesa

Cs-137 7.4 x 1082

E Cs-134' 1.5 x 101F Sr-90' 1.5 x 102
Sr-89'

5. Zr-95
~ 1.2 >t 101
7.2 x 101-

Nb-95- '8.5 x 101-

,, ,Ru-106- 2.5 x 102_
Ce-144 1.4 x 103

Total' s 2.1 x 103'
.

aBased on assumption that
'

input stream has been :
' filtered to' remove essen-

~

tially alllof the fuel,

i;

. debris prior to pro--
g _ cessing.

+

k

f.
- , , . , , , . - : . - - .



Table G.8. Summary of Liquid Waste Radionuclide Inventories

Reactor Building
Major Reactor Building Reactor Coolant RCS Flush an

Drain Water,d RCS Decontaming- Decontamination AFHB Decontamina-
Radionuclide Sump Water System Water tion solutions Solutions tion Solutions

H-3 2.5 x 103 2.7 x 108 - - - -

Cs-137 4.3 = 105 9.9 x 102 4.9 x 104 9.9 x 10s 8 51

Cs-134 6.6 x 104 1.5 x 103 7.5 x 103 1.5 x 103 2 8
Sr-90 7.0 x 103 7.8 x 103 3.9 x 104 7.8 x 103 - 1

Sr-89 1. 9 x 102 8.2 x 102 4.1 x 103 8.2 x 102 . .

1-129 3.2 x 10 2 NA NA NA - -

Zr-95 - 5.3 x 10 2 1.7 x 10 8 8.5 x 10 8 1.7 x 10 8 - -

Nb-95 4.9 x 10 2 2.7 x 10 8 1.4 2.7 x 10 3 - -

Ru-106 1.0 x 10t 3.4 x 108 1.7 x 102 3.4 x 108 - -

en
Ru-103 1. 8 x 10.a NA NA NA - - .L

-
Sb-125 5.6 x 108 1. 4 7 1.4 - -

Te-125m 1.3 2 10 2 - -

Te-127m 4.8 1x 102 5x 102 1x 102 - -

Te-129m 5.3 x 10 8 3.4 x 10 8 1. 7 3.4 x 10 8 - -

Ce-144 1.6 1x 108 5x 108 1x 108 - -

Ce-141 4.9 x 10 5 NA NA NA - -

Co-60 1.4 x 10 8 NA NA NA - -

Co-58 1x 10 2 6.8 x 10 2 3.4 x 10 8 6.8 x 10 2 . .

Aq-110m 7.7 x 10 2 NA NA NA - -

Total

(rounded) 5x 105 2x 104 1x 105 2x 104 10 60

aMaximum inventory of 100,000 Ci. If minimum of 20,000 Ci removed values shown will be reduced by a factor of 5.
bMaximum inventory of 20,000 Cf. If minimum of 2000 Ci removed values shown will be reduced by a factor of 10.
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. . Zeolite Process Liquids. Cation Process Liquids Mixed Effluent .

; Resin : Resin >*
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,
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Spent Spent Spent

Zeolite Cation Mixed m
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3'6 @ 8 ft each
3"2 @ 8 ft each

tl @ .115 ft3

Figure G.I. Process Flow Diagram for Sutnerged Demineralizer system.
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Bed *
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$
w

3*6 @ 8 ft each
3"2 @ 40 ft each

fl @ 115 ft3

Figure G.2. Process Flow Diagram for Modified submerged Demineralizer system.
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Table G.9. Process Decontamination Factors and Breaktgrough'

Volumes for Submerged Demineralizer Type Systems

Exchange Material' SDS Value Modified SDS Value

Zeolites
DBreakthrough volume 200 column volumes 200 column volumes

Decontamination factors
,

Cs 5x 104 5 x 104
"

.Sr 8. 5 x 102 8.5 x 102
. Other cations 1 1

. Antons 1 1

Cation Exchange Resin (H* form) 8 fta volume -40 fta valume
; Decontamination factors
i
'

Cs' 1 10

Sr 1. 3

.Ru 1 3

Ce 1 2.5
Sb' 1 1

COther cations 1 1

Anions 1 1

Mixed-Bed

Decontamination factors
Cs 2 6

S r. 2- '2

; Ru- 2 5

. Ce 2 2,

I 2 .2-
.Sb 1 -100.

d'All other soluble species 2 2
a .

References:,

- 0.0.' Campbell, E.D. Collins, L.J. King, and J.B. ' Knaver, " Evaluation of Sub-
i - merged Demineralizer System (SDS) Flow Sheet for Decontamination of High-

Activity-Level-Water 'at the Three Mile Island Unit 2 Nuclear Power Station,"
Oak Ridge National Laboratory, ORNL/TM-7448 -July 1980;

R.E. Brooksbank and W.J. Armento, " Post-Accident Cleanup of Radioactivity at,

'

the Three Mile Island Nucitar Power Station," Dak Ridge National-Laboratory,'
ORNL/TM-7081, February 1980.

'

,

- R.L.-Schwoebel, "The Management of Radioactive Waste: Waste Partitioning as
; - an. Alternative," P8-254737, pp. 307-323,1976.
*

: K.H. clin, "Use of Ion Exchange for the Treatment of Liquids in' Nuclear Power
Plants," .0ak Ridge National Laboratory,' ORNL-4792, December 1973.

,

b" Breakthrough volume" is the processing volume that necessitates replacement or
regeneration of ;the. resins; 200 column volumes for all . data. >

C
| f Except H*,~Na*, a$d Li*.

'dExcept H*.'

-

%

e-4' - --m - p k -- 3 - e- i a--- +
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Table G.10. EPICOR-II Performance for Batch No. 41--AFH3 Water

,

pCi/cc pCi/cc Approximate

|; Isotope Influent Effluent DF

H-3 4.3 x 10 2 4.3 x 10 2 i

Cs-137 5.6 x 108 < 3.4 x 10 8 107
Cs-134 "9. 2 < 5 x 10 8 107
Sr-90 5.9 x 10 1 1.8 x 10 8 105
Sr-89 6 x 10 1 8.6 x 10 8 105

I-129 NO NO ND

Nb-95 1.9 x 10 ~ < 4 x 10.s- los
Zr-95 1.2 x 10 4 < 5.9 x 10 s 108

;

1 Ru-103 9.9 x 10 s < 9,4 x 10 s los
Ce-144 '1.7'x.10 8 < 8.5 x 10 7 108*

Ce-141 1.6 x 10 5 < 1.9 x 10 7 108
Co-58 2.1 x 10 4 < 2.9 x 10 8 10s

Co-60 8.7 x 10 5 < 4.6 x 10 8 10<

Ag-110m 1.8 x 10 5 < 4.1 x 10 7 10
Sb-125 1.2 x 10 3 < 3.1 x.10.s 104

.-

Te-125m.' 2.-7 x 10 4 < 7 x 10 8 108
Te-127m. ND ND NO

Te-129m' :ND ND ND

Ru-106- 5.1 x 10 * < 6.9 x 10 7 108
k

NO - Not Detected.-.

_

'

,

Table G.11. DecontaminationFacgorsAssumed
'for EPICOR-II System

' Decontamination-

.-

-Radionuclide- Factor

.Cs .107'

.Sr '105
Ru 108

- Ce ' 108D'
,

.

, 10?I
Sb- 108
All'0ther-Soluble SpeciesK

~

' 108

8
~

Inferred from EPICOR'II performance on AFHB~
water.

,

.bInferred from'EPICOR-I' processing exper'ience.-

-

- *

"r

~

Q m ar3 - -n--a-- ..a- - -
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Influent . Prefilter Process liquids Cation Mixed EffluentProcess Liquids
Bed * Resin : Resin >'

Bed" Bedt

V V V 2
Spiit lon- Spent Cation Spent Mixed

Exchange Media Bed Resins Bed Resins
,

*1@ 30 ft3 ;

"l@ 30 ft3
fl@ 110 ft3

_

t

Figure G.3. Process Flow Diagram for EPICOR 1: System.
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' ' Components from EPICOR ||

.

Pro iss Liquids Cation Procass Liquids Mixed EffluentInfluent
_ Zeolite _

Resin r
-

Bed.
- Resin =

Bed" Bedt

;

m

N V U
O

Spent Spent Spent

Zeolite Cation Mixed

Bed Resins Bed Resins

*1 @ 8 ft3
"I @ 30 ft3

3tl @ 110 ft

Figure G.4. Process Flow Diagram for Modified EPICOR II System.

. . .
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Tau- ,.12. Decontamination Factors, Volume Reduction. '

i . actors and Breakthrough Volumes Assumed
for Zeolite / Evaporation Processing

,

Factor Value

Zeolites
Breakthrough volume' 200 column volumes
Decontamination factors

Cs 5 x 104
Sr 8.5 x 102
Other cations 1

y Antons 1

|- Evaporatorb
4

Volume reduction 100

Decontamination factor'

Antons 108
All other ions 104

.

'

,

Cation Exchange Resin (H* form)

Decontamination factors
Cs 10

.

Sr 3
Ru 3
Ce 2.5
Sb 1
Other cations' 1,

Anions 1

Mixed-Bed

Decontamination factors.
Cs 6
Sr 2
Ru 5

.Ce 2
I 2'

Sb 100dAll other soluble species 2

a" Breakthrough volume" is the processing volume that
necessitates replacement or regeneration of the
resins; 200 column volumes for all data.

b
From H.W. Godbee, "Use of Evaporation for the Treat-
ment of Liquids in the Nuclear Industry," Oak Ridge
Laboratory,x0RNL-4790, September 1973; and
American~ Nuclear Society, "American National

' Standard Liquid Radioactive Waste Processing
System for P.ressurized Water Reactor Plants,"
ANSIN199-1976, ANS-55.1.

cExcept H*, Na*, and Li*.
~

"Except H*.

t

, , , - -

ir -r 1-- -tn' r --w -- +
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Vapors and

Aerosols

Cation MixMInfluent Zeolite Process Liquids Condensate Process Liquids Effluent
& Resin =- Resin

Bed
Evaporator= = =-

Bed * Bed"

l
'a

II- y If If $ i
Spent Evaporator Spent Spent

Zeolite Bottoms Cation Bed Mixed Bed
Resins Resins |

* W 30 ft3
"M 115 ft3

1

Figure G.S. Process Flow Diagram for Zeolite / Evaporation System.
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ZE0 LITE /EPICOR 11 ALTERNATIVE

,

influent Zeolite Process Liquids EPICOR 11 Effluent
'

Bed * System
' '

e
a

:

1 r 1 r

Spent Spent EPICOR 11
Zeolite lon-Exchange Media

(see Fig. G.3)
-

*(@ 8 ft3 each

Figure G.6. Process Flow Diagram for Zeolite /EPICOR II System.
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Table G.13. Decontamination Factors and
Breakthrough Volume Assumed for

Zeolite /EPICOR II Process

Factor Value

Zeolites
Breakthrough volume 200 column volumes

Decontamination factors
Cs 5 x 104

Sr 8.5 x 102

Other cations 1

Antons 1

EPICOR II
aDecontamination factors

Cs 107

Sr 105

Ru 103

Ce 103
b

! 10

Sb 103

All other soluble species 103 -

a Inferred from EPICOR II performance on AFHB water.
b Inferred from EPICOR I processing experience.



Cat n A dInfluent Zeolite Process Liquids Process Liquids Process Liquids EPICOR 11 Effluent
p p

Bed *
Bed" Bedt
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Spent Spent Cation Spent Mixed Spent EPICOR !!

Zeolite Bed Resins Bed Resins lon-Exchange Media
(see Fig. G.3) _,3

M
3'6 @ 8 ft each

"2 @ 8 ft each
*1 @ 115 ft3

Figure G.7. Process Flow Diagram for SDS/EPICOR II System.
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Table G.14. Decontamination Factors and Breakthrough
Volumes Assumed for SDS/EPICOR II Process

Factor Value

M
Zeolites

Breakthrough volume 200 column volumes

Cs 5x 104
Sr 8.5 x 102
Other cations 1

Antons 1

Cation Exchange Resin (H+ form) 8 ft3 volume
Decontamination factors

Cs 1

Sr 1

Ru 1

Ce 1

Sb 1

Other cations 1

Anions 1

Mixed-Bed

Decontamination factors
Cs 2

Sr 2

Ru 2

Ce 2

I 2

Sb 1

All other soluble species 2

EPICOR II
aDecontamination factors;

i Cs 107

Sr 105

Ru 103

- Ce 103
D

I 10
|

Sb 108

All other soluble species 103

- ' Inferred from EPICOR II performance on AFHB water.
b Inferred from EPIC 0k I processing experience.
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Table G.15. Volume Reduction Factor and Decontamination
factors Assumed for Evaporation / Resin Process

Factor Value

Evapoiator

Volume reduction 102a

Decontamination factor blodine 103
D

All other ions 10i

Cation Exchange Resin (H* form)

Decontamination factors
Cs 10
Sr 3 ._

>
Ru 3

Ce 2.5
Sb 1

eOther cations y

Antons 1

Mixed-Bed

Decontamination factors
~Cs 6
Sr 2
Ru 5
Ce 2
1 2
Sb 100

d
All other soluble species 2

aFactor of 100 for water-based influents. For chem-
ical decontamination solutions with relatively high
solids / chemical content range of 10 to 30 is more
appropriate

bFor-detergent wastes the decontamination factors for
all sp?cies are assumed to be 100.
Except H*, Na , and Li*.*c

dExcept H'.

|

I

i

1

l
|
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| L

Vapors &
Aerosols

influent ~ Condensate Cation Process 1.iquids Mixed Effluent '

Evaporator = Resin = Resin ==

Bed' Bed"

|

i
'

U U U e
MEvaporator Spent Cation Spent Mixed i

Bottoms Bed Resins Bed Resins

*1@ 30 ft3
"l@ 115 ft3

' Figure G.8 Process Flow Diagram for Evaporator / Resin system.

i

i
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a

Vapor and
Aerosols

Cation Mixdinfluent and Process Liquids Process Liquids Effluent
= = Res,in = Res,in =

Bitumen
Bed * Bed"

Extruder

a

If If If k
Bitumen Spent Spent Mixed

Waste Cation Bed Bed Resins
Resins

* 1@ 30 ft3
"l@ 115 ft3

Figure G.9. Process Flow Diagram for Bitumen / Resin system.
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Table G.16. Decontamination Factors and
Volume Reduction Factors Assgmed for

Bitumen / Resin Process

Factor Value

Evaporation and Bitumenization

Concentration factor 3 to 20
Decontamination factors

D
Cs 2 x 103

U
Sr 1 x 104

Ru 102

I 102

B 102

Other cations 102c

Other anions 102c

Cation Exchange Resin (H+ form)

Decontamination factors
Cs 10

Sr 3

Ru 3

Ce 2.5

Sb 1

dOther cations y

Anions 1

Mixed-Bed

Decontamination factors
Cs 6

Sr 2

Ru 5

Ce 2

1 2

Sb 100

All other soluble species' 2

*8ased on G. Lefiliatre, " Progress in the
Techniques of Bituminizing Liquid Effluents
of Pressurized Water Nuclear Power Plants,"
BNWL-TR-196, August 1976.

bBased on CRNL/SUB-79/13837/2, " State of the
Art Review of Radioactive Waste Volume
Reduction Techniques for Commercial Nuclear
Power Plants".

cAssumed.
dExcept H+, Na*, and Li*
'Except H+.
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Table G.17. Summary of Decontamination Factors for THI-2 Treatment System Components

Modified SDS Modified SDS
Zeolite SDS Mixed and Other and Other Extruder /aRadionuclide First-Stage SDS Cation Bed Cation Beds Mixed Beds Evaporator Evaporator

Cs 5 x 104 1 2 10 6 1 x 104 2 x 103
Sr 8.5 x 102- 1 2 3 2 1x 104 1 x 10*
Ru. - 1 2 3 5 1 x 104 1x 102
Ce - - 1 2 2.5 2 1 x 104 1 x 102
I - - 2 - 2 1x 103 1x 102

c,
Sb - 1 1 1 1 x 102 1 x 103 1x 102 4

coOther cations - 1 - 1 - 1 x 104 1x 102
Anions 1 - 1 - 1 x 103 1 x 102-

All other sol-
uble species - - 2 - 2 - 1x 102

'For detergent wastes all decontamination factors are 100.



Table G.18. Summary of Overall Oeconti aination Factors for TMI-2 Treatment Systems

Evaporator / Evaporator /
Modified Zeolite / Zeolite / SOS Modified Resin (non Bitumen / Resin (de-Ridionuclide SDS SDS Evaporator EPICOR II EPICOR II EPICOR II EPICOR II detergents) Resin tergents)

Cs. 1x 105 3x IOS 3x 10' 5x 1081 1x 10:2 1x 107 3x 105 6x 105 1.2 x 105 6x 103
Sr 1. 7 x 103 5.1 x 103 1.7 x 107 8.5 x 107 1.7 x 105 1x 105 5.1 x 103 6x 104 6x 10' 6x 102
Ru 2 1.5 x.108 5x 10* 1x 108 2x 103 1x 103 1.5 x 108 1.5 x 105 1,5 x 103 1.5 x 103
C2 2 5 2 x 104 1x 103 2x 103 1x 103 5 5x 104 5 x 102 5x 102
1 2 2 2x 103 10 10 10 2 2x 103 2 x 102 2x 102
Sb 1 1x 103 1 x 105 1 x 103 1x 103 1x 103 1x 102 1x los 1 x 109 1x 10'
Other cations 1 1 1x 104 1 I 1 1 1x 10* 1x 102 1 , los

Anions 1 1 1 x 103 1 1 1 1 1x 103 1 = 102 1x 102
All other sol-

uble species' 2 2 2 1 x 103 1 x 10s 1x 103 2 2 2 x 102 2



Table G.19. Radionuclides in Liquid Effluents from Treatment of Reactor Building Sump Water

Total Curies Total Curles of Treatment Alternatives
Major of Radio- Radioactivity Zeolite Zeolite 505Radionucildes activity in in Spent . Pre processed Modified Evaporation EPICOR 11 EPICOR 11in Stream Influent (Ci) Filters (C1) Liquid (Cl) 505 (Ci) 505 (C1) (C1) (Ci) (Cl)

H-3 2.5 = 103 - 2.5 x 103 2. 5 x 103 2.5 x 103 2.5 x 103 2.5 x 103 2.5 x 103
Cs-137 4.3 x 105 9.2 4.3 x 105 4.3 1.4 x 10 8 1.4 x 10 * 8.6 x 10 7 4.3 = 10 7
Cs-134 6.6 x 10* 1.4 6.6 x 104 6.6 x 10 8 2.2 = 10 2 2.2 x 10 5 1. 3 x 10 7 6.6 x 10 *
Sr-90 7.0 = 108 ' 1.1 x 102 6.9 x 103 4.1 1.4 4.1 x 10 * 8.1 x 10 5 4.1 x 10 5
Sr-89 1. 9 x 102 - 1.9 x 102 1.1 x 10 8 3.7 x 10 2 1,1 x to.s 2.2 = 10 8 1.1 x 10 5
1-129 3.1 x 10 2 - 3. 2 x 10 2 1.6 x 10 2 1.6 x 10 2 1.6 x 10 5 3.2 x 10 8 3.2 x 10 3
Z r-95 5.3 x 10 2 4.8 x 10 2 5.0 x 10 3 2.5 x 10.a 2.5 x 10 3 2.5 x 10 3 5.0 x 10 5 5.0 = 10 5
Nb-95 4.9 x 10 2 2,3 x 10 2 2.7 x 10 2 1.4 x 10 2 1,4 x 10 2 1,4 x 10 2 2.7 x 10 5 2. 7 x 10 5
Ru-106 1.0 = 108 2. 3 7. 7 3. 9 0.51 1.5 x 10 * 7. 7 x 10 3 3.9 x 10 3 g
Ru-103 1.8 x 10 3 1.8 x 10 3 0.0 0.0 0.0 0.0 0.0 0.0
Sb-125 5.6 x 108 2.6 53 53 5.3 x 10 8 5. 3 x 10 * 5.3 x 10 2 5,3 x 10 2

Te-125m 1. 3 - 1.3 0.7 0.7 0.7 1.3 x 10 3 1.3 x 10 8
Te-127m 4.8 3.5 1.3 0. 7 0.7 0.7 1. 3 x 10 3 1.3 x 10 3
Te-129m 5. 3 x 10 8 - 5.3 x 10 8 2.7 x 10 8 2.7 x 10 8 2. 7 x 10 8 5.3 x 10 * 5.3 x 10 *
Ce-144 1. 6 1.1 0.5 0.25 0.10 2.5 x 10 5 5.0 = 10 * 2. 5 x 10 *
Ce-141 4.9 x 10 5 4.9 x 10 5 0.0 0.0 0.0 0.0 0.0 0.0
Co-60 1.4 x 10 8 - 1.4 x 10 8 0.7 x 10 8 0. 7 x 10 8 0.7 x 10 8 1.4 x 10 4 1.4 x 10 *
Co-58 1. 0 x 10 2 1.0 x 10 2 0.5 x 10 2 o,5 x 10 2 o,5 x 10 2 1.0 x 10 5 1.0 = 10 5.

Ag-110m 7.7 x 10 2 . 7,7 x 10 2 3,9 x 10 2 3.9 x 10 2 3.9 x 10 2 7,7 x lo.s 7, 7 x }o.s

Total 5x 105 -

,



Table G.20. Radionuclides in Liquid Ef fluents from Treatment of RCS Primary System Water *

Total Curies-
Treatment Alternatives

Major of Radio- Zeolite Zeolite SDS Modified
Radionuclides activity in Modified Evaporation EPICOR II EPICOR II EPICOR II EPICOR II

in Stream Influent (Cl) SDS (Ci) SDS (Ci) (Ci) (Ci) (Ci) (Ci) (Ci)

H-3 2.7 x 101 .2.7 x 108 2.7 x 101 2.7 x 101 2.7 x 108 2.7 x 101 2.7 x 102 2.7 x 101

Cs-137 9.9 x 103 9.9 x 10 2 3,3 x lo.s 3.3 x 10 8 2.0 x 10 s 9.9 x 10 * 9.9 x 10 4 3.3 x 10 3

Cs-134 1.5 x 103 1.5 x 10 2 5.0 x 10 4 5.0 x 10 7 3.0 x 10 8 1.5 x 10 8 1.5 x 10 4 5.0 x 10 4

Sr-90 7.8 x 103 4.6 1.5 4.6 x 10 4 9.2 x 10 5 4.6 x 10 5 7.8 x 10 2

Sr-89 8.2 x 102 o,48 0.16 4.8 x 10 5 9.6 x 10 8 4.8 x 10 8 8.2 x 10 8 0.16

I-129 NA NA NA NA NA NA NA NA

Zr-95 1.7 x 10 2 8.5 x 10 2 8.5 x 10 2 8.5 x 10 2 1.7 x 10 4 1.7 x 10 4 1.7 x 10 4 8.5 x 10 2

Nb-95 2.7 x 10 1 1.4 x 10 8 1.4 x 10 8 14 2.7 x 10 4 2.7 x 10 4 2.7 x 10 4 1.4 x 10 1

Ru-106 3.4 x 108 1.7 x 101 2.3 6.8 x 10 4 3.4 x 10 2 1.7 x 10 2 3.4 x 10 2 2.3

Ru-103 NA' NA NA NA NA NA NA NA

Sb-125 1.4 1.4 1.4 x 10 2 1.4 x 10 5 1.4 x 10 3 1.4 x 10 3 1.4 x 10 3 1.4 x 10 2

Te-125m 2.0 1.0 1.0 1.0 2.0 x 10 3 2.0 x 10 3 2.0 x 10 8 1. 0

Te-127m 1.0 x 102 50 50 50 1.0 x 10 1 1.0 x 10 2 1.0 x 10 2 50

Te-129m 3.4 x 10 2 1.7 x 10 2 1.7 x 10 1 1.7 x 10 2 3.4 x 10 4 3.4 x 10 4 3.4 x 10 4 1.7 x 10 1

Ce-144 1.0 x 102 5.0 2.0 5.0 x 10 4 1.0 x 10 2 5.0 x 10 3 1.0 x 10 2 2.0

Ce-141 NA NA NA NA NA NA NA NA
.

Co-60 NA NA NA NA NA NA NA NA

Co-58 6.8 x 10 2 3.4 x 10 2 3.4 x 10 2 3.4 x 10 2 6.8 x 10 5 6.8 x 10 5 6.8 x 10 5 3.4 x 10 2

Ag-110m NA NA NA NA NA NA NA NA

Total 2.0 x 104

Based on assumptions RCS aqueous decontamination solutions will be the same for maximum 20,000 Ci case.a



Table G.21. Radionuclides in Liquid Effluents from Treatment of RCS Flush and Orain Water

Total Total Total Treatment AlternativeMajor Curies of Curie Curie
Radio- Radioac-' Activity in Activity in Zeolite Zeolite 505 Modifiednuclides in tivity in Spent Filtered Modified Evaporator EPICOR !! EPICOR II EPICOR 11 EDICOR IIStream Influent Filters (Cl) Water (Cl) 505 (C1) 505 (Ci) (Cl) (Cl) (Ci) (Cl) (Cl)

H-3 - - - - - - - - - -

Cs-137 4.9 x 109 9.8 x 102 4.8 x 109 4.8 = 10 8 1.6 x 10 2 1.6 = 10 5 9.6 x 10 8 4.8 x 10 " 4.8 x 10 3 1. 6 x 10 2
Cs-134 7. 5 x 108 1.5 = 102 7.4 = 103 7.4 x 10 2 2.5 x 10 3 2.5 x 10 8 1.9 x 10 8 7.4 x 10 * 7.4 x 10 * 2.5 = 10 3
Sr-90 3.9 = 10* 7. 8 x 102 3.8 x 10* 2.2 = 108 7. 5 2.2 x 10 3 4.5 x 10 * 2.2 x lo * 3.8 x 10 8 7. 5
Sr-89 4.1 x 103 8.2 x 108 4.0 = 103 2.4 0.78 2.4 x 10 4 4.7 10 5 2.4 x 10 5 4.0 x 10 2 0.78
1-129 NA ' NA - - - - - - - -

2r-95 8. 5 x 10 8 1.7 x 10 2 8.2 = 10 8 4.1 x 10 8 4.1 x 10 8 4.1 x 10 8 8.2 = 10 * 8.2 x 10 * 8. 2 x 10 * 4.1 = 10 8 aNb-95 1.4 2. 8 x 10 2 1. 4 7.0 x 10 8 7.0 x 10 8 7. 0 x 10 8 1.4 x 10.s 1.4 x 10 3 1.4 x 10 3 7. 0 x 10 8 y
Ru-106' 1.7 x 102 3.4 x 10 2 1. 7 x 10 85 11 3.4 x 10 3 1. 7 x 10 8 8.5 x 10 2 1, 7 x to.: 11
Ru-103 NA - - - - - - - - -

Sb-125 7 1.4 x 10 8 6.9 6.9 6.9 x 10 2 6.9 x 10 5 6.9 x 10 3 6. 9 x 10.a 6. 9 x 10.a 6. 9 x 10 2
Te-125m 10 2.0 x 10 8 9.8 4.9 4.9 4.9 9.8 = 10 3 9.8 x 10 3 9.8 = 10 3 4.9
Te-127m 5 = 102 10.0 490 250 250 250 4.9 x 10 8 4.9 x 10 8 4.9 = 10 8 250
Te-129m 1. 7 3.4 x 10 2 1. 7 8.5 x 10 8 8.5 x 10 8 8.5 10 8 1.7 x 10 3 1.7 x 10 3 1.7 = 10 3 8.5 = 10 8 -

Ce-144 5 x 108 1.0 49 25 10 2. 5 x 10 3 4.9 x 10 2 2.5 x 10 2 4.9 x 10 2 10
Ce-141 NA - - - - - - - - -

Co-60 NA - - - - - - - - -

Co-58 3.4 x 10 8 6.8 = 10 8 3.3 x 10 8 1. 7 x 10 8 1.7 x 10 8 1.7 10 8 3.3 = 10 * 3. 3 x 10 * 3. 3 x 10 * 1.7 10 8
Ag-110m NA - - - - - - - - -

Total 1x 105

NA means information not available.
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Table G.22. Radionuclides in Liquid Effluents from

Treatment of RCS Chemical Decontamination Solutions

" * Treatment Alternatives
Ma or ad

Radionuclides activity in Evaporation Bitumen
in Stream Influent Resin (Ci) Resin (Ci)

H-3 - - -

Cs-137 9.9 x 108 1.7 8.3 x 10 2
Cs-134 1.5 x 108 2.5 x 10 1 1. 3 x 10 2

S r-90 7.8 x 103 13 1.3 x 101

S r-89 8.2 x 10: 1. 4 1.4 x 10 2

I-129 MA - -

Zr-95 1.7 x 10 1 8.5 x 10 2 8.5 x 10 *
Nb-95 2.7 x 10 1 1.4 x 10 1 1.4 x 10 3

,
'

Ru-106 3.4 x 10 1 2.3 x 10 * 2.3 x 10 *
Ru-103 NA - -

Sb-125 1.4 1.4 x 10 * 1.4 x 10 *
Te-125m 2. 0 1.0 1.0 x 10 2

Te-127m 1 x 102 50 5.0 x 10 1

Te-129m 3.4 x 10 1 1.7 x 10 1 1.7 x 10 2

Ce-144 1.0 x 101 2.0 x 10 2 2.0 x 10 2

Ce-141 NA - -

Co-60 NA - -

Co-58 E.8 x 10 2 3.4 x 10 2 3.4 x 10 4

Ag-110m NA - - -

Total 2 x 10*

NA means information not available.

Table G.23. Radionuclides in Liquid Effluents from Treatment
of AFHB/ Reactor Building Decontamination Solutions

Treatment Alternatives
Major

Radionuclides Total Curies Evaporator / Bitumen /
in Stream in Influent Resin Resin

Cs-137 5.9 x 10 9.8 x 10 8 4.9 x 10 *

Cs-134 1x 10 1.7 x 10 8 8.3 x 10 5

Sr-90 1 1.7 x 10 3 1.7 x 10 *

Total 7 x 10
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APPENDIX H. ENGINEERING CONSIDERATIONS RELATED
TO IMMOBILIZATION OF RADI0 ACTIVE WASTES

The primary waste streams from a radwaste water-treatment facility are liquids containing concen-
trated radioactive elements, wet solid wastes and particulate solids. Immobilization of these
wastes (e.g., to a monolithic form) may be required prior to offsite shipment and disposal. This
immobilization step may be accomplished by a variety of processes. The technologies currently in
use are applied almost exclusively to liquids, sludges, ion-exchange resins, and similar water-
containing wastes. The characteristics of four major systems are compared in Table H.1.

Cement solidification and bitumen solidification are mature technologies. Cement systems are
used worldwide; bitumen systems have not been used in the United States, but are in use at sev-
eral foreign nuclear _ facilities. The characteristics of the two systems are summarized in
Table H.2; differences are discussed later. The urea-formaldehyde (U-F) polymerization reaction
produces a corrosive liquid by product, which is a major problem with that system. Polymeric
systems other than U-F based systems are being investigated and their development is continuing.

H.1 UREA-FORMALDEHYDE

Immobilization of radioactive wastes in urea-formaldehyde (U-F) is a well-developed technology.
Several U.S. companies market U-F systems that have been used extensively on wastes from various
nuclear fuel cycle sources,1 thus providing many years of operational experience.

The U-F system is a polymeric process. There is no chemical reaction between U-F and the radio-
active wastes. The matrix materials, after being mixed with radioactive waste, are made to form
long-chain molecules of organic polymer that trap the waste within their structure.2 An acidic

or.H 50 ,3. which adjusts the'pH to 1.5 1 0.5, is used to achievecatalyst such_as HaPO , NaHSO4 24
polymerization. Additional process modifications have been proposed to reduce the generation of
liquids formed in polymerization. The effectiveness of these process modifications have not been
fully evaluated at this time.

H.1.1 Process Alternatives
2 the in ;ine staticThe waste and polymer are combined in one of the following types of mixers:

mixer, the in-line mechanically driven mixer. - the in-drum compressed air sparge mixer, or the
.in-drum paddle _ mixer. For in-line mixing, after a good mix of the monomer and waste has been
obtained, the mixture-is delivered to a drum for filling. As filling takes place, the catalyst
.is added.- The mixture will start to gel immediately. The gel times vary, depending on tem-
perature and pH,|but rar.ge from a few minutes to several hours.I'3 For the in-drum mixing, the
catalyst, polymer, and radioactive waste are added to the drum and then mixed.1

H .1. 2 Product Formulations

Aqueous' waste solutions are mixed with the U-F in the proportions dependent on the specific waste
streams. To minimize the amount of catalyst required, dilute solutions of strong acids may be-
used to adjust the pH for highly buffered solutions, such as partially neutralized boric acid.

U-F is also used to encapsulate solid waste materials such as filter sludge and ion-exchange
-resins. The waste solid is usually slurried with a small-amount of liquid waste before being
mixed with the U-F, to improve both the handling properties and the volumetric efficiency of the
solidification process. - Typically, about one volume of the U-F is used for each four to six
volumes of slurry. Because the U-F and slurry water essentially fill the pore spaces between the
solid particles, little or no volume increase is incurred.

- Certain wastes, including soap solutions and concentrated sodium sulfate, are ' difficult to entrap
in U-F. However, monolithic sodium sulfate products can be obtained using fresh U-F, by diluting
to less 'than 10 wt % sodium sulfate before adding the U-F, or by adding calcium chloride to
precipitate excess sulfate 4'5

H-1=

..
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Table H.1. Comparison of Available Radwaste Immobilization Technologies *-
!

b Vinyl EstgrcComparison factor- Urea-Formaldehyde Cement Bitumen Styrene,

Product form Monolith Monolith Monolith Monolith
Product density. kg/m 1000-1300- 1500-2000 1000-1300. 1100-1300

3

d ,

' Volumetric efficiency Moderate (0.6-1.0) Moderate. High (>2) Moderate
(0.75)

Mix fluidity Good Poor Fair Good
Mixer.cleanability Good Poor Fair Fair to good,

Pr'oduct quality
..

Fair Good Good' Boric acid ralution.- Good.
'

Nd250 solchn
.

Reduced efficiency, Good . Fair Good [
<

. nan 03 solutian
.,

Fair Good Not recommended Good
Alkaline'soFetion. Reduced efficiency. Good Good GoodLaundry detergent solution. ~ Poor Poor. Fair Good~ Organic liquids Poor Fair. Fair' Goodlon-exchange resins

. Good Fair' Fair Good
Sludges- Good, may require Fair Good; hazardous Good

'pH adjustment with Mn02 sludge
Safety and handling

~ Product stability. . Fair' Very good Good Very GoodShelf life of agent Fair Good Fair fair
Conveyance / metering Good Fair Fair Good

jToxic / breathing hazard. . Acceptable Acceptable Marginal / poor Acceptable 1

~' Product flammability- No No Yes Not ignitableAgent flammability.. ' No No Yes Flammable
; Off gassing Poor Acceptable Poor Acceptable
, ,

2

.g

)

-__., . - - , . . - - _ . . _ _ _ . _ - _ _
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Table H.l. Continued

i

VinylEstgrb !

Comparison Factor' Crea-Formaldehyde . Cement Bitumen Styrene

Long-term product storage
. Leach rasistance Moderate- Moderate High High

.

to high *

Tensile / compressive strength Fair Good Good Good I

Product corrosiveness Fair Good Good Fair *

| Blodegradability Fair' Good Fair Fair
Residual free. liquid- .Always - Seldon Should not occur Should not occur
Water-holding capability Poor Good Water evaporation Good

during proarations
: Freeze / thaw resistance ' Fair Good Good Good'

*From " Alternates for Managing Wastes from Reactors and Post-fission Operations in the LWR Fuel Cycle,"
ERDA'76-43, Energy Research and Development Administration, Washington, DC, May 1976.

bM. Brownstein, "Radwaste Solidification with Cement," in " Waste Management '79," Proceedings of the
~

Symposium on' Waste Management held at Tucson, Arizona, February 26-March 1, 1979. Rates cement having ?
"

additives.
cFrom R.M.' Neilson,' Jr. , and P. Colombo, " Solidification of Liquid Concentrate and Solid Waste Generated
as'By products of.the Liquid Radwaste Treatment Systems in Light Water Reactors," in " Management of
Low-level. Radioactive Waste,'Vol. 1, Pergamon Press, Elmsford, New York, 1979. [These characteristics
of the vinyl ester styrene process are presented here as an example of the organic polymer immobilization
method.]

dRatio of the as generated waste volume to the solidified waste volume. ,

'' Loses water and strength in open system. '

,

,

&

I

i
- - - - - ,
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aTable H.2. Summary of Bitumen and Cement Immobilization System Characteristics

Characteristic Bitumen Cement

Facility Performance
Drurs processed / plant yr 2,530 5,590
Hours processed / plant yr 3,130 1,880
Capacity factor 0.36 0.21
Unit processing time, drums /hr 0.81 3.0
Experience Proven Proven

Effluents
Direct

Airborne (to environment) 1 - 1x 10 4 of input 1 1 10 4 of input-
2 2

Ha - 1 x 10 4 of input H - 1x 10 4 of input3
Other - 1 x 10 23 of input Other - 1 x 10 13 of input

Secondary radioactive wastes,
volume / plant yr

Trash 10 m3 10 m3
HEPA filters 2m3 3.2 m3
Waste concentrate 1m3 1m3
Process Distillate 560 m3 None
Scrap 1m3 2.4 m3
011 filters 0.3 m3 None

Indirect
Heat 2x 108 MJ/ plant yr 3x 105 MJ/ plant yr
Airborne (to environment) 1 - 1 x 10 6 of input 1 - 1x 10 8 of input2 2

H - 1.0 of input H - 1x 10 33 3
Other - 3 x 10 12 Other - 3 = 10.i2

Utility Requirements,
volume / plant yr

Electricity 3 x 105 kWh 1x 105 kWh
Water 5x 102 m 1x 102 ,a3

Process air 2 = 104 m 2x 104 m3 3

Process steam 1x 106 kg None

Personnel,
tan yr/ plant yr 3.5 3.5

DSafety
Chronic occupational Exposure = 1 Exposure = 1
Acute occupational Potential > 1 (slightly) Potential = 1
Chronic public Exposure > 1 (slightly) Exposure = 1
Acute public Potential > 1 (slightly) Potential = 1

CProduct Characteristics
800

Average drum dose rate Dose rate > (250) Dose rate = 1
Weight 450 kg/ drum 390 kg/ drum
Leach resistance Leach rate = 1 Leach rate = 1
Radiation resistance Radiation resistance = 1 Radiation resistance = 1
Combustibility Combustible Non-combustible
Mechanical shock resistance Plastic Friable

a from J.W. Voss, " Comparison of Bitumen and Cement Immobilization of Intermediate- and Low-
level Radioactive Wastes," in " Waste Managemer.t. '79," Proceedings of the Symposium on Waste
Management held at Tucson, Arizona, February 26-March 1, 1979.

bChronic and acute exposures are ranked here as one for cement. For bitumen, except for chronic
occupational, these quantities are expected to be larger, and are listed as being greater than
one.

CThe dose rate of the cement product is assigned a value of one. The bitumen product is
cxpected to be substantially higher, and is listed as being greater than one. The leach and
radiation resistances of the product are estimated to be equal, and are listed as being one.
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A number of materials can be added to the U-F formulation to improve its strength or leaching
characteristics.8

H.1.3 Product Properties

The properties of the solidified waste depend on the amount of liquid and/or solid immobilized
within the U-F. In an open system, the solid readily loses liquid by evaporation at the surface.
Some drying of the product does not affect the mechanical integrity of the block, but the solid
may become friable if completely dehydrated.

The properly solidified U-F product is a homogeneous monolithic solid. It has a density slightly
greater than water.1 Generally, as the ratio of liquid to U-F increases, the product strength
decreases and leachability increases.7 During immobilization, no detectable exothermic reaction
occurs that might cause radionuclide volatilization.2 U-F solidified pr %ucts are not considered
flammable because of their water content.

Free standing liquid is always observed in U-F waste forms. The quantity of free standing liquid
increases over a period of time as the U-F polymerization continues, and also is a function of
the waste /U-F ratio employed.s tree standing liquid in U-F has essentially the same concentration
of Cs-137, Co-60, and Fe-59 as the input waste stream, independent of waste /U-F ratio. A small
decontamination factor has been observed in the case of strontium.s

Free standing U-F liquid has also been observed to be acidic, having approximately the same pH as
the waste /U-F mixture af ter catalyst addition. This has resulted in cases of rapid corrosion of
steel containers and premature loss of container integrity.

H.l.4 SummaryS

Useful features of the U-F radwaste solidification systems that make its use attractive are as
follows:

The U-F and catalyst can be stored as liquids, and transfered by simple pumping,-

The system uses in-line rather than powered mixers,-

The system is adaptable to use of air sparge mixing systems,-

Volumetric packaging efficiencies are generally in the range of 55% to 65%.-

Problems with the use of U-F as a radwaste solidification agent are:

U-F is a condensate polymer; water is produced as a by product of polymerization,-

and this' water becomes contaminated by the waste and is corrosive.

U-F physically encapsulates the waste; therefore, the waste is not chemically bound, the-

U-F matrix is subject to shrinkage, and waste liquid is released from the matrix due to
shrinkage.

The solidified product is not of uniform quality; mixing ratios are dif ficult to control;-

the acid catalyst must be uniformly mixed; and free acid will attack shipping containers,
causing leakage.

Agent has a short shelf life; an increase in the viscosity occurs with age and this decreases-

the agent feeG rates during polymer addition to the waste.

The overall considerations with regard to use of the U-F solidification system are that it is the
lowest-cost chemical solidification agent presently available, its price is competitive with
cement and additive systems at current prices. However, even though the free liquid may be
drained, subsequent generation of liquid will continue. It is unlikely that current U-F prcducts
can meet free standing liquid criteria at the commercial low-level disposal sites. Thus, this
alternative has little practical application to TMI.
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H.2 CEMENT IMMOBILIZATION

Cement solidification of radioactive wastes, both with and without additives, has been common
practice internationally for many years in order to simplify transport and storage and to reduce
the possibility of release of radionucildes to the environment. Fortland cements are most com-
monly used for wet solid waste solidification, although high-alumina and pozzolana cements are
also used.

Cement normally is used with an inert aggregate to form concrete, and the nature of the aggregate
largely determines the strength of the concrete. Cement blocks prepared from waste concentrates
and sludges will generally have less strength than conventional concrete. The strength is par-
ticularly dependent on the total salt content of the waste solution and of the cement block. A
fairly narrow range exists for the described values of the ratio of basic and acidic oxides in
the final product. If the ratio is reduced too much by the constituents of the waste, the
strength of the cement block will decrease significantly. Poor mechanical strength can result in
cracking and spalling of the cement, thus increasing the surface area available for possible
leaching.

The cement systems that are commercially avail dte use external, in-line, or in-container mixers.3
Each supplier of commercial cement systems of fers variations in process equipment, immobilization
aget and additives.

H.2.1 Process Alternatives

det solid wastes, or liquid wastes, can be mixed with cement either by an in-line or an in-drum
process. The basic dif ferences between the two process approaches are illustrated in simplified
form in Figure H.1. For the in-line process, cement and wet waste are introduced into the mixer /
feeder unit for intimate mixing. Discharge of the mixture to the solidification container is the
final step af ter mixing has been accomplished. For the in-drum mixing system, drums are gravi-
metrically prefilled with cement and a mixing weight added. The drums are transferred to the
waste fill mixing station, filled with waste, capped and mixed. A second filling procedure is
offered to improve drum capacity utilization to more than 75% capacity limit.

The solid waste materials are pre-conditioned within a waste tank to provide proper waste chem-
istry and sufficient moisture for mixture with the dry cement. Binding agents such as portland
type II or type 11I cement, or sodium silicate in either dry or liquid form, are injected by

#

means of a separate feed system.

The continuous in-line mixer approach offers several advantages. Filling is rapid, an empty
container can be filled at approximately 1.5 cubic foot per minute. The in-line system permits
filling of both 55 gallon drums and large volume containers, and also permits radioactive filter

-cartridge packaging for disposal. but involves a mixer feeder. For an in-drum system, cycle time
in the drum station is about two or three drums per hour.

Certain coating materials, such as polymers or bitumen, can be applied to cement to cover or fill
the pores and thus lower the leach . rate. Soak techniques have been developed at Brookhaven
National Laboratory 20'13 to impregnate the parer of concrete with a styrene monomer which is then
polymerized in situ by heating to 50* to 70*C. This system has been demonstrated to be effective
for the immobilization of high-level tritiated aqueous waste in polymer-impregnated concrete.12
Shales also can be added to improvc Cs leach rates.

H.2.2 Product Formulations

The optimum proportions of cement and waste vary with type of waste to be immobilized. Maximum
waste contents are typically 75 wt % for solid waste materials or 33 wt % for aqueous solutions
-and slurries. Cements require a minimum proportion of water to obtain a workable mix; minimum
water / cement weight ratios are about 0.22 and 0.25 for high-alumina and portland cements, respec-
tively. Some waste solids (e.g., ferric and aluminum hydroxide sludges, filter sludges, zeolites,
and ion exchange resins) will absorb or retain large amounts of water. Water must be supplied
with the solid to prevent these wastes from sequestering the required water from the cement and
producing a dry, unworkable mix.

Excess water will result in a layer of free water on the surface of the solidified product.
Absorbents such as vermiculite can be added to the cement to increase the amount of water that
can be solidified. Without absorbents, the maximum water / portland cement weight ratio is about
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Figure H.1.
In-Line (top) and In-Orum (bottom) Mixing Process for Incorporating Radwaste
in Cement. Source: M. Brownstein, '"Radwaste Solidification with Cement," ,

in " Waste Management '79," Proceedings of the Sympcsium on Waste Management.Tuscon, AZ, 1979.
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0.5; with vermiculite, diatomaceous earth, or similar absorbents, the maximum weight ratio can be
as high as 0.7 to 1.1. For cement solidification, free standing water is avoidable. Minimiza-
tion of f ree-standing water is pr'imarily a matter of proper selection of the waste / binder ratio,
taking into account the water content of the waste.

Limited anunts of organic liquids can be incorporated in cement by addition of a dispersing
agent. Aqueous conc entrates containing up to 15% dispersed organic liquid have been solidified.8
Small amounts of omanic liquids absorbed on vermiculite can also be incorporated in cement.

Typical published waste / cement formulations are presented in Table H.3. The data show that
solutes of waste solutions and slurries can be incorporated in cement procucts at salt / cement |

weight ratios up to about 0.5, although the more typical ratios are about 0.15 to 0.3 Typical
4

formulations of the portland cement-sodium silicate process are shown in Table H.4.

H.2.3 Product Properties

for radwaste/ cement immobilization processes the characteristics of each waste must be considered
individually because of tha possible interaction between the waste constituents and the cement.
One such interaction is the effect on the setting of the cement matrix. Setting may be unaffected,
accelerated or retarded by the waste components. For example, boric acid retards the setting of
portland cement and if sufficient boric acid is added, the cement may never harden. The degree
to which the waste interacts with the cement depends both upon the amount of the interacting
constituent and the manner in which it is added (e.g. , solid salt addition as opposed to salt in
solution; mixing mode).

Special additives can be used to improve the setting properties and/or the volumetric ef ficiency
of the cementing process. Sodium silicate, added as a concer,trated solution at about 10% of the

;

waste volume, has shown considerable promise for this purpose.5'13 Not only does sodium silicate
provide a good set for boric acid solutions, it also lowers the volume-increase factor from
about 2 with conventional cement formulations to about 1.4 when solidifying reactor waste con-
centrates. The sodium silicate formulations are designed to minimize waste product volumes and
are not intended to prodoce high-strength products. Densities of the products with sodium sili-
cate additives are in the range of 1300 to 1500 kg/m . Other solidified product densities range3

from about 1500 to 2000 kg/m , depending primarily on water content.3

It was demonstrated that boron-containing radwaste sludge (36,000 ppm boron) from PWR's can be
incorporated into cement by addition of slaked lime because in the presence of sufficient calcium
the formation of tri-calcium aluminate is not inhibited by the boric acid.14 Other additives,
listed in Table H.5, were determined by laboratory experiment to also overcome the inhibiting
properties of boric acid.

Cement is an open-cell structure because of the porosity that develops while the cement cures.
;

j As such, it is permeable to water and susceptible to radionuclide loss by leaching and exchange.
Certain isotopes are more firmly fixed in the cement matrix than others, and are less leachable.

Strontium, cobalt, rare earths, plutonium and americium are tightly bound, whereas cesium is less
tightly bound. However, certain species of clay, such as bentonite and Grundite (commercial name
for a type of illite clay), can be added to the formulation to improve the cesium retention.8

to 0.1 g/cm -day, based on studies with radioactive tracers,2Leach rates ranging from 2 x 10 8
have been measured for cement. The leach rate depends on factors, including the tracer used, the
leachant, the waste type, and the cement-waste formulation.ts,ts

An experiments was conducted in which portland cement was used ewl'ying waste / binder ratios that
resulted in the presence of free standing water that had essentially the same concentration of'

Cs-137 as the input waste stream; however, significant decontamination occurs with Sr-85 and
Co-60, presumably due to ion exchange effects in the cement.

The radiation stability of cement in some cases is excellent. No deterioration in strength or
leachability occurs at an integrated dose of 109 rads (Co-60 gamma rays) for cement products
containing up to 30 wt % sodium nitrate.10 Although the presence of water, nitrates and other
radiation unstable compounds can create gaseous radiolysis products, this is not a serious prob-
lem because the gases produced are absorbed in the porous cement matrix.6

,

.- ..r _ , - .
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Table H.3. Typical Cement /Radwaste Formations
i

j Weiet Ratio of Waste Constituent to Cenent'
Waste Type Dry kaste Salt Total Water

SCLUTIONS AND SLURRIES s

25 wtt Na250,8 0.12 0.37
<

D70 wt% NANO 3 slurry 'C 0.52 0.22 '

D
, 30 wtt Na%03 solution *C 0.15 0.35
!' d

Neutralized hh0 -A1(NO )3 0.37 0.37
,

3 3
d20%-25% water treatment sludge # O.09-0.17 0.27 0.51 '

30%-40% evaporator sludge # 0.28-0.35 ~0.42-0.53
Conc. BWR reactor waste h 0.17 0.51

g

d I400 g/L evaporator concentrate 0.33 0.70

Weiet Ratio of Waste Constituent to Cewent
Dry Solid Basis Wet Solid Basis

Wtt Water in
Solid Water Solid Water Wet 51ud;e

SOLIDS AND WET SLUDGES !
Acid digestion process residuel 0.12 0.37 --

D
-- --

Al-0 -Zr02 calcine 'C 2.4 0.253 -- --

D
--

Fly ash 'C 0.33 0.30
b

-- --
"--

Fe/A1 hydroside sludge c 3.1 2.0 4.9 0.22 50
bOlatomaccous earth c 0.42 1.1 1.3 0.25 67

bLinde AW-500 zeolite ,c 1.21 1.0 2.0 0.23 33
DActer11te 200 cation re' sin *C 0.83 1.1 1. 7 0.23 s 50

j BWR bead resins, recomended ' O.25 0.56 0.51 0.31 50
9

BWR bead resins, range 'I 0.25 1.0 0.45-1.39
50-- -

BWR filter sludge, recomended 'I 0.26 1.19 0.51 0.94 50
9

.

BWR filter sludge. range 'I 0.04-0.28 0.48-1.39
50-- -

*From H.W. Heacock and J.W.~ Riches " Waste So11difica' tion - Cement or Urea Formaldehyde," Paper
74-WA/NE-9 presented at the American Society of Mechanical Engineers' Winter Annual Meeting,

'! New York, November 17-22, 1974
b i
Frora Brockhaven hational Laboratory Progress Reports for "Developeent of Durable Long-term
Radioactive Corrposite Materials," Report Nos. I through 10. Uptm, New York, July 1972 throughApril 1975.

'C
From Brookhaven National Laboratory Progress Reports for "5RL Long term Waste Storage Support
Progress," Report Nos. I through 8. Upton, New York, July 1973 through January 1975.

d , . Treatment of Low- and Interrediate-level Radioactive Waste Concentrates," Technical7
L

Report Series No. 82,- ST!/ DOC /10/82, International Atomic Energy Agency, Vienna, Austria,1968., . .

' Miscellaneous flocculating and scavenging agents.
I
From R.H.' Burns, " Solidification of low- and-Interrediate-level Wastes," Atomic Energy Review'9:547-599, 1971.

9
Frre H.L. Loy and D.C. %ena, " Processing and Packaging of Solid Wastes from BWs," in
* Proceedings of the This Interrational Symposium on Packaging and Transportation of Radioactive
Nterials," held in Richbnd, Washington, Nagust 15 20,1971 CONF-71081 Vol.1, pp. 478-489,
U.S. Atomic Energy Comission, Washington, DC,1871.

' Assumed to be s 25% sodium sulfate.
Plus 0.13 kg of verreiculite per kg cement.e

'3
From "Comerc'41 ' Alpha Waste Progebm Quarterly Progress Report, October-December 1974," HEDL-TME

. 74-41, C.Rc Cooley, compiler, Hanford Engineering Development Laboratory. Richland, Washington,
February 1975. .

~~ Preneutralized with sodium hydronide to prevent swelling and crumbling.
ICellulose fiber filter aid. powdered esins, etc.

,

. 5 < . gr n - -- - . - , .-,rj



. . . __ _ _ _ _ _

H-10

Table H.4. FormulationsforSolidifyingRagwasteswithPortland
Cement-Sodium Silicate

Weight Ratio
of Waste to
Solidifying Volume

Agents increase Factor
Dry Total With Without

b
Waste Type Waste Water Silicate Silicate

Bead resins (50 wt% water) 0.77 1.1 1.04 1.00

Powdered resin sludge (50 wt% water) 0.81 1. 3 1.03 1.19

Diatomaceous earti. (60 wt% water) 0.54 2.1 0.77 1.54
c

10 wt% boric acid 0.11 0.99 1.46 1.92

25 wt% Na250 0.46 1.4 1.33 1.92

a,, Alternates for Managing Wastes from Reactors and Post-Fission Operations in the
t.WR Fuel Cycle," ERDA 76-43, Energy Research and Development Administration,
Washington, DC, May 1976.

Excludes water added with sodium silicate solution.
CFree water is absorbed at this formulation, but the cement remains soft.

Table H.5. Portland Cement Admixtures t 0vercome Boric
aAcid Inhibiting Properties

Chemical formula Common Name Gram Molecular Weight

NaOH Caustic soda 40.0

Ca0 Calcium oxide' 56.1

Ca(OH)2 Slaked lime 74.1

Na2CO Washing soda 106.03

Na2SiO (Metal) sodium silicate 122.13

a f rom M. Brownstein, "Radwaste Solidification with Cement," in " Waste
Management '79," Proceedings of the Symposium on Waste Management
held at Tucson, Arizona, February 26 to Maich 1, 1979.

_ . _ _
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Also, portland im Il cement waste forms containing BWR precoat filter cake with diatomaceous
earth (slurry) wc 2 prepared and exposed to Co-60 gamma radiation, and the effect of irradiation
on the subsequent leachability of cesium and strontium was determined.** Total doses of 105
to 108 rad were employed. An exposure rate of 1.3 x 106 R/hr was used. Irradiation appeared to
have no ef fect on the rate of cesium or strontium release f rom portland type II cement waste
form.

Because of the complex chemistry involved in cement solidification, laboratory tests are recom-
mended for each new waste requiring solidification.

H.2.4 Summary of Cement Solidification System

Features of cement /radwaste solidification systems that make its use attractive are as follows:

Can produce a monolithic structure of adequate strength with no free liquid,-

Adaptable to reliable, easily operated, and proven processing systems.-

May produce a homogeneous reproducible product from batch to batch without extensive*

modification to the operations system,
Can be designed into an operating system so that the operating environment is non--

explosive, non-flammable and free from other chemical hazards,

Can be designed to use in-liner mixing without expensive processing equipment.-

Problem areas which have been reported are as follows:

Difficulty with mixing equipment,*

Dif ficulty with dusting and spread of cement to floor drains,-

Batch type systems require greater personnel experience during filling and capping opera--

tions,

Difficulty in cleaning mixing equipment; use of excessive flush water for cleaning equip--

ment and spills, and
Reduced packaging efficiency.-

Considerations for the use of cement solidificaticn systems are:

Complex equipment is not required,-

Most systems offered are fully automatic and remotely operated and meet current ALARA-

criteria,

Cement offers greater self-shieldir.g, which allows for reduced transportation and-

disposal costs.

Inexpensive additives are available to insure complete solidification with highly concen--

trated salts that are produced by waste volume reduction systems and to improve leach
rates.

H.3 BITUMEN IMMOBILIZATION

Bitueen is a term used for a mixture of high-molecular-weight hydrocarbons found in natural beds
but more commonly obtained as a residue in petroleum or coal-tar refining. Bitumen has certain
properties that are advantageous for immobilizing low and intermediate-level radioactive wastes.
It is chemically inert, insoluble in water, has good coating properties and possesses a degree of
plasticity and elasticity. These properties have led to several applications in foreign nuclear
facilities, but the use of bitumen in the United States has been limited to laboratory and pilot
plant development studies.19 38 Several types of bitumen are available. They are obtained by
direct distillation of petroleum, air-injection oxidation of petroleum oils (blown bitumen), and
cracking of heavier fractions (cracked bitumen). Direct distillation bitumen is the most widely
used. Blown bitumen is more radiation resistant but has a lower ignition temperature. Bitumen
emulsions in water are available and may provide some advantage in the initial mixing of waste
and bitumen. As any substance found in nature, bitumen can vary from batch to batch. Adverse

_ . - _ _ _ _ _ _ _ -
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ef fects are minimized by using named products that are produced in various grades, depending on
such physical properties as softening point, flash point, ductility, and hardness.

The working temperature for waste bituminization processes is 150 to230 C. Although the ele-
Wated temperature is a disadvantage when compared with the cement or U-F solidification pro-
cesses, the high . temperature eliminates most of the water originally present in the waste and
significantly reduces the waste volume to be stored. The resulting condensate is, however, an
addition low-level liquid waste requiring treatment for disposal.

I H.3.1 Process Alternatives

Both batch and continuous bitt.minization units have been developed for the immobilization of
radioactive wastes._ A batch stirred-evaporator process has been developed in Europe; a contin-
uous turbulent film evaporator process has been developed by several interests worldwide; and a
screw extruder process has been developed in Europe at Marcoule, France, and Karlsruhe, Germany.t
Chemically treated wastes and bitumen are fed separately into the extruder. Oils and tars are:

separated out as a condensate, and the bitumen-immobilized product is discharged into drums for
disposal.

,
,

'

H.3.2 Product Formulation

Bituminization processes have been used to immobilize the solids content of a wide variety of
wastes, including neutralized evaporator concentrates and sludges, ion-exchange materials and,

- resins, incinerator ashes, sand, w:rmiculite and others.8 In general, bitumen products with
satisfactorily high mechanical strength and low leach rates may contain about 40 to 60 wt %
solids. Although ion-exchange resins have been incorporated into bitumen, they have a tendency
toward excessive frothing on mixing with hot bitumen. Nitrate-form anion resins in bitumenj
decompose during storage. Therefore, incineration of resins prior to incorporation into bitumen
may be preferred, though this would require a separate facility.

Bitumen can also be used as a coating or sealing material for wastes. The Atomic Energy Research
Establishment, Harwell, U.K. , has demonstrated incorporation of up to 50 vol % plastic waste in
bitumen by allowing hot bituiren-sludge mixtures to flow onto the waste contained in the product
storage drum.8 This technique can also be used to encapsulate other solid wastes.

H.3.3- Product properties

The bitumen products are nornally noncorrosive to mild steel. Bacterial attack on bitumen prod-
ucts appear insignificant although long-term tests are needed to confirm this.32 The thermal
stability of. bitumen products is good at ambient to moderate temperatures, fair at moderate'

|
temperatures (they soften), and poor at high temperatures (they ignite).83 se

I 'Certain salts can have adverse effects on the properties of the product The most widely studied.

;- are the nitrates and nitrites because of their wide usage and their potential as oxidants that
increase the fire hazard. The base bitumen alone does not spontaneously ignite at temperatures
up to. 450 F.ao 'he bitumen burns more vigorously if appreciable quantities of oxidizing com-'

,
pounds are present (e.g., sodium nitrate, sodium nitrite, and manganese dioxide) that decompose

( at temperatures encountered during combustion.33 as
r

To avoid volatilization, boric acid must be neutralized before being incorporated in bitumen;
| however, sufficient sodium hydroxide must be added to form the metaborate (Na/B=1) rather than
I the tetraborate (Na/B=0.5) to avoid hardening problems.30

2Bitumen products have leach rates, based on actinide tracers, of 10 3 to 10 7 g/cm . day; leach
rates based on alkali and alkaline earth tracers are up to 1000-fold greater. Cesium leach rates
can be lowered by a factor of 2 to 10 by incorporating 2 wt % Grundite (commercial name for a .' ~

type of illite clay) and sodium metasilicate in the bitumen.38 Addition of coprecipitants and<

neutralization to form hydroxides are _ also beneficial in reducing leach rates. Storage temper-
atures should 'be ' kept 'below 60'C to avoid separation 'of salts and bitumen.30 Some products
containing high sodium hydroxide' contents have been shown to degrade following immersion in
water.-

The radiation ~ stability of_ bitumen products is adequate to about 109 rads but should be evaluated
_

for each case. The characteristic effect of radiation damage is swelling of the product (up to

. __ -
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70% volume increase at 109 rads for the less porous products) as a result of the generation of
gases such as hydrogen,. methane, carbon dioxide, and carbon monoxide. To accomodate potential
swelling, storage containers are not completely filled (typically 60% to 80%). The high flam-
mability of some of the radiolytic gases may possibly be a detonation problem with storage con-
tainers or areas containing hydrogen or methane.

H.3.4 Summary of Bitumen Solidification System

Useful features of bitumen radwaste solidification systems that make it attractive are:

Bitumen is a thermoplastic material which solidifies naturally upon removal of process-

heat, guaranteeing solidification and recoverability.
Bitumen is a naturally waterproof material and is highly resistant to leaching-

Produce products by mechanical mixing bitumen with wastes. No chemistry or additives are-

required to complete the solidification process.
011 in the feed can be tolerated.
Bitumen systems can provide volume reduction due to water evaporation, but water must be-

contained and recycled or treated as waste.

Problem areas which have been reported are as follows:

Bitumen is combustible, and there is evidence that the incorporation of oxidizing agents-

increases the fire risk,
! Bitumen systems require heat input to sustain fluidity during processing,-

Properties of bitumen vary from batch to batch,-

' Solvents may cause solubilization of the bitumen product.
Generation of detonable gases., -

Considerations for the use of bitumen solidification systems are:
'

The product is low in weight but has a high volumetric efficiency,-
.

Bitumen-is.a nonstratifying binder that produces a E.mogeneous product,-
4

.The product has excellent environmental stability and is noncarrosive,

. Bitumen.is low in cost and readily available.*
.

H.4 ORGANIC _ POLYMER I M BILIZATION PROCESS

'Several U.S.' companies are actively marketing polymeric processes for radioactive waste immobili-
2a t ion. '3 In most of these processes, radioactive waste is homogeneously mixed with organic

. polymer. The mixture- is fed to 'a drum, a catalyst and promoters 'are added, and the product

. solidifies by polymerization; . Each vendor offers variations in polymers and catalysts, as well
L as in processing characteristics. ' Detailed information on product characteristics is limited
'

because of.tha lack of extensive camercial experience with them.
~

H.4.1 Process Alternatives

Both organic and inorganic waste materials.have been. satisfactorily incorporated in thermoplastic.
polymers ;such 'as polyethylene.30** Most of this work has been performed-by a batch process in

-laboratory equipment. .-Bitumen systems require heat input,;while polymer processes are exothermic.

Simulated wastes' typical of those ' generated in light-water reactors '(e.g. , boric acid, lon-
exchange resins, and filter sludges) have been incorporated .in water-extensible polyster resin.43
The polyesters. are supplied with contained promoters to decompose any peroxides present, until

' . organic peroxide catalysts are added to initiate polymerization:and gelling of the resin.' The
. feasibility of the. process has been demonstrated, but further work is needed to commercialize the
process.

-
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A proprietary promoter-catalyst polymer system is being marketed. Operations have been carried
out using this process to solidify radioactive wastes in 55 gallon drums at five U.S. facilities
and at three Japanese f acilities." In all cases, the process produced a homogeneous monolith
with no free liquid.

The polymer is a vinyl ester styrene which is used in combination with a promoter and a catalyst
to produce a solidified waste product. The vinyl ester is an addition polymer and does not
produce f ree water. The principal features of this solidification process that have been
reported * are as follows:

Principal Features: Vinyl Ester Styrene Solidification

Chemical: Vinyl ester plus promoter and catalyst.

System: Batch process using in-container mixing.

Waste Handles liquid and slurry wastes with pH in the range of
Adaptability: 2.5 to 11.0.

Packaging 60 to 70 volume percent.
Efficiency:

Transport Solidified waste density in the range of 60 to 80 pounds per
Efficiency: cubic foot.

Radiation No significar,? physical degradation of solidified waste from
Stability: doses in excess of 109 rads.

Heat Solidified waste does not melt, sublime or ignite at 1,000 F for

Resistance: 10 minutes.

Leach Solidified waste meets or exceeds leacP requirements of 00T and
Resistance: IAEA transportatio- .uirements. Leact. resistance is better than

UF and cement proa

These solidification process systems are batch processing with in-container mixing. In labo-
ratory work, test specimens were made using simulated boiling water reactor and I essurized water
reactor evaporator bottoms, mixed-bed ion-exchange resins, filter aid materials and decontamina-
tion solvent wastes.42 In addition, samples obtained from actual power plant operations were
successfully solidified.43

The vinyl ester styrene solidification process utilizes chemicals which are more expensive than
the materials required for U-F, cement, or bitumen solidification. Laboratory testing, however,
has indicated the process produces : table products with low leachability for a variety of waste
streams. There is, though, a lack of experienr.e with full-scale solidification systems using
vinyl ester styrene.
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APPENDIX I. JUSTIFICATION FOR RADIATION FIELDS USED IN SECTION 6

I .1 BASIS FOR DOSE RATES

A value of 10 mR/hr has been used as representative of the time-integrated average radiation
field to which a worker would be exposed during work within the reactor building for the fol-
lowing operations:

Reactor coolant system inspection (Sec. 6.2)-

Reactor pressure vessel head and upper internals removal (Sec. 6.3)-

Reactor defueling (Sec. 6.4)-

The staff used the following basic assumptions in making estimates of radiation fields inside the
reactor building for these operations:

1. The reactor building, including all structures and the exterior of reactor components,
will have been decontaminated so that a worker's dose contribution f rom residual reactor-
produced radioactivity inside the building is very low.*

2. The reactor primary coolant water will have been decontaminated to a level of 0.01 pCi/
cm , exclusive of tritium. This residual radioactivity will produce a background field3

of 2 to 3 mR/hr to workers performing operations above the surface of the water around
the reactor vessel, spent fuel pool, and fuel transfer canal.

3. Over 80 percent of the operations involved in inspecting, opening the primary system,
and removing the fuel and internals will be conducted underwater with many feet of
water shielding.

4. Specific radioactive hot spots within the primary system, caused by plateout of fission-
product-bearing materials and/or fuel debris, will be shielded if necessary to reduce
fields to acceptable levels for working.

Because the condition of the THI-2 core and the exact locations of fuel debris within the primary
system are unknown, a series of scoping calculations were performed to estimate radiation field

Theselevels that might be encountered at various points around primary system components,
calculations, reported in Reference 1, considered a number of dif ferent cases for relocation of
fuel debris and for the quantities of plateout material. All of the radioactive source terms
were based on a decay of 460 days from the accident, that is, to July 1,1980. The results of
the calculations-for various cases are presented in Table I.1.

As indicated in the table, the contribution to the worker exposure rate from the reactor core in
a normal configuration is less than 1 mR/hr as long as there is at least 6 ft of decontaminated
water. above the upper internal . structure. In practice, the amount of water will be considerably
greater than this,'and exposure rates will be correspondingly less.

' Survey data from the reactor building entry of July 23, 1980, indicate general area radiation
levels of about 250 mR/hr on the 347-ft elevation. A significant contribution to these
levcis is from the sump water. Once the sump water has been removed, hot spots shielded, and

. general area decontamination completed, general area radiation evels should be reduced ~to
5 mR/hr or less,'

r
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? Table 1.1. SummaryofResultsofGammaExpgsureRateCalculations
for TMI-2 Primary System

Exposure Exaosure
y Case Description Location Rate Location late
?- a Intact core in normal 6.5 ft above 1 mR/hr At PV radial <1 mR/hr~

configuration core upper surface on
internals core center i

b 6-inch-thick fuel debris Outside surface 1.1 R/hr Outside surface 1.5 mR/hr; bed atop upper plenum of RV head of RV head
plate (19% of total (air inside) (H 0 inside)2core fuel)

t

t c 0.25-inch-thick fuel Outside surface 3.2 R/hr Outside surface 0.12 mR/hr '

debris bed atop steam of SG head of SG head
<

generator tube sheet (air inside) (H O inside)
.

2(s 90% of a fuel assembly)

d 0.050-inch-thick plateout Outside surface 266 mR/hr Outside surface 128 mR/hr
. ' layer inside RV head _of RV head of RV head
! (air inside) (H O inside)2
' 'e 0.050-inch-thick plateout. Outside surface 205 R/hr . side surface 73 mR/hr.layer inside 28-inch- of pipe vi pipe

diameter RV inlet pipe- (air inside) (H O inside)2
a
Calculations for less ' severe conditions also were made and the exposure rates were
correspondingly lower.

e
i
1

One of the uncertainties -is the exact location of fuel debris within the TMI-2 primary system.
To scope--this situation, two limiting cases were calculated, cases b and c in Table I.1.* For

;

case b it was . assumed that there .is a six-inch-thick bed of UO fuel debris (corresponding to,
.

2*

19 percent of the entire core) on top of the upper plenum plate (see Fig. 6.1). The resulting; maximum exposure rate adjacent to the reactor vessel head from this source was calculated to be
1.1 R/hr if the -reactor vessel head contained air rather than water.- If the vesse1~ head were

+

L
flooded with water, the exposure rate would be reduced to.1.5 mR/hr.

Case-c.in Table I.1 involv'es a - iationiin which" fuel debris are located in the upper portion of
the steam generator. For pur,- of the calculation it was assumed that'a 0.25-inch-thick bed,

.of U0' debris'was spread unifot aross the upper header of the steam generator (corresponding2
to about 90 percent of the fuel- ngle assembly or 0.5 percent of the total core inventory).

'

- As shown in the table, the exposu. immediately outside the steam generator head was calcu-lated to be 3.2 R/hr when the head , .ains air, and 0.12 mR/hr with the head flooded with water.
;. . The estimated exposure rates with the steam generator inspection hatch open were excessively high' (greater-than 1000 R/hr).

-Cases d and e in Table I.1'were' developed to analyze the effect of varying amounts of plateout of
I fission product-containing material'at different points-in the system. In case d, it was assumed

that a 50-mil-thick' layer ** of material was spread uniformly on the inside surface of the reactor

i.

*The estimates'of UO ' debris; bed thicknesses for these' two cases should be considered " upper2

limits", based upon present knowledge of the condition of the TMI-2 reactor core.' It is -
-expected that the amount of fuel-debris-in these locations is actually considerably less than
the values used in this analysis.

' ' ~

-

,

' **These'estimatesLof plateout material-thicknesses should be considered to be " upper limits" based
upon'the total quantities and rates of settling of suspended material ~. In~ fact, layers (exclu -

-

sive of.. trapping in crevices) more than a few mils thick areiunlikely.

,
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pressure vessel head. The exposure rate at the outside surface of the RV head was calculated to
be 266 mR/hr with air inside the vessel head and 128 mR/hr with the head flooded with water. For
a section of 28-inch-diameter primary system inlet piping with a 50-mil-thick * layer of plateout
material (case e) an exposure rate of 204 R/hr was calculated when the pipe was filled with air.
This would drop to 73 R/hr if the pipe were flooded with water. For a 10-mil thickness * of plate-
out material, the exposure rate was about 15 R/hr.

These calculations indicate that the exposure rates adjacent to various components in the TMI-2
primary system depend upon the locations of fission product plateout and/or f uel debris within
the system. The significant factor is that for the most part, these exposure rates are rela-
tively low and can be further reduced to acceptable levels by flooding with water, even for the
extreme situations that were analyzed. Based on the results of these calculations, on the assump-
tions listed above about containment building background levels, and on the exposure to be expec-
ted from the primary system water, it is the staf f's engineering judgment that a time-integrated
value for an exposure rate to a typical worker during the time he is actually performing work
within the TMI-2 reactor building on the operations under discussion would be no greater than
10 mR/hr. This is believed to be conservative because:

1. The exposure calculations, described above, are for source terms as of July 1,1980,
and will be further reduced by the time the actual work starts because the fuel fission
product activity is currently decaying with a half-life of about 7.6 months.

2. The hot spots probably will give dose levels lower than those given in the scoping
calculations since the amount of fuel displaced to other parts of the system is not
likely to be as large as assumed.

3. The plateout hot spots should be much less than that estimated in the scoping calcula-
tions cince it is expected that most of this material will be removed during the pri-
mary system cleanup.

4. In practice, the hot spots will be shielded.

The assumption that the reactor building has been decontaminated is based upon the staff's belief
that reactor defueling and subsequent decontamination will be lengthy operations, lasting peru ps
one to three years, and will require a large number of skilled and well-trained workers. Clearly,
the decontamination of the reactor building will be a difficult job and will require a large work
force (see Sec. 5.2). The effort to decontaminate the reactor building first, and then to defuel
and decontaminate the reactor, is expected to yield a significant reduction in both total occupa-
tional dose and in the time required to complete the reactor defueling and cleanup, (as compared
to what would be expected for a partial or limited reactor building cleanup).

It is desirable to minimize the number of people that exceed their dose limits before the work is
complete. This means that the work must be conducted in as low a radiation field as is practical.
For this reason, partial-or incomplete decontamination of the reactor building before reactor
defueling and RCS decontamination has not been considered practical. Additionally, it may be
appropriate to use special tooling and equipment if general radiation levels are higher than
10 mR/hr.

As a practical matter (in addition to being good radiation protection practice), the average
radiation that skilled workers can operate in over long periods of time performing complex opera-
tions should be relatively low. This is because of the limits on the number of skilled workers
and their availability for a large project like the THI-2 cleanup. For example, based upon a
quarterly occupational dose of 1 rem (see Appendix L), the continueus exposure rate would be
2 mR/hr. If an average worker availability (to work in radiation areas) factor of 25 percent
over a quarter year is used, the exposure rate increases to 8 mR/hr. Similarly, for an availa-
bility of 10 percent, the exposure rate increases to 20 mR/hr.

Because of the considerable additional training and preparation required for the skilled workers
who will perform the primary system inspection, decontamination, and core removal, it is neces-
sary that the radiation fields for the bulk of the operations be kept relatively low (< 10 mR/hr)
so as to maintain a reasonably high individual worker availablility. This is because of the

*These estimates of plateout material thicknesses should be considered to be " upper limits"
based upon the total quantities and rates of settling of suspended material. In fact, layers
(exclusive of trapping in crevices) more than a few mils thick are unlikely.
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limited size of the pool of reasonably skilled personnel available, plus the significant invest-
ment in training and preparation that must be made in each worker before he can perform any
useful work,

in summary, the actual radiation fields that workers will be operating in during the inspection,
primary vessel opening, and core and reactor internal removal phase of the TMI-2 cleanup will
range from a few mR/hr to as high as perhaps several R/hr (for short time periods), based upon
detailed calculations of expected gamma dose rates at various parts of the primary system. The
net ef fect of working in these fields for a typical worker over the work shif t is an average
fivid of 10 mR/hr (and a corresponding dose rate of 10 mrem /hr) based upon evaluations of the
work to be performed, the area where the worker would be, ard how long the work might take. As

i stated above, this is believed to be a conservative (overestimate) calculation of the actual
average field to which a worker would be exposed.

I.2 EXPERIENCE WITH SURRY STEAM GENERATOR REPLACEMENT

for the steam generator replacement activities at the Surry Power Station Unit 2 (a 775-MWe
Westinghouse PWR), the cumulative occupational dose was 2140 person-rem for a labor effort of
871,600 person-hours, or an average rate of about 2.5 mrem /hr. Da this particular project, the
original estimated labor and exposure was 233,600 person-hours and 2060 person rem, respectively,
for an average rate of about 9 mrem /hr. So in practice, the estimated average dose rate of
9 mrem /hr was a significant overestimate.

At Surry the specific steps taken to maintain ALARA exposures were:

1. Periodic workt.g area cleanup in the containment building.

2. Maintaining a high water level in the steam generator as long as possible--this resulted
in a dose-rate reduction of about a factor of ten and saved about 630 person-rem.

3. Use of temporary shielding in the lower steam generator cubicles resulted in a signifi-
cant reduction of exposure and saved about 2700 person rem.

4. Decontamination of parts that were to be reused resulted in savings of many person rem.

5. To reduce the radiation exposure time, the various craf ts involved received extensive
training in the activities to be performed by making " dry runs" on full-scale piping
mock-ups.

,

Reference

1. Memorandum from D.J. Malloy to J.B. Heineman, " Dose Rute Calculations for Selected Illus-
-trative Examples in the Primary System of THI-2," Argonne National Laboratory, April 4,
1980.
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-APPENDIX J. DOSE CONTRIBUTION FROM VARIOUS NUCLIDES IN GASEOUS RELEASES

,

The inhalation or ingestion of a given radionuclide at a concentration equivalent to the maximum
.

permissible concentration (MPC) will -cause .the recipient to incur what is termed the maximum
permissible dose. Thus, MPCs .are a measure of dose potential and in a mixture of nuclides, thei

;- MPC of a nuclide may be used as a measure of the dose contribution of that nuclide to the total
- dose potential.from a mixture of nuclides that may be inhaled or ingested.

In this -appendix, gaseous effluent streams that are known to sontain radionuclides other than<

H-3, Cs-il7, Cs-134, Sr-90, and Sr-89 are analyzed for relative contributions of individual
radionuclides to the dose potential. Potential doses froo t;a respective constituents are treated
as being proportional to the number of MPCs represented by those constituents using the MPC
values for unrestricted release to air given in 10 CFR Part 20, Appendix B. The most restrictive

; MPC value (either for the soluble or insoluble radionuclide) was~ used for each constituent.
i
'

The' technique used for the analyses was to calculace the number of MPCs represented by a par--

ticular nuclide. The concentration of each nuclide was divided by its MPC value to obtain the1

number of MPCs.- The ntecer of MPCs for all nuclides was summed and the percentage contribution
of each determined. -Cesium and strontium contribut?d more than 99% to the total.

Tables J.1 through J.3 show the analyses for airborne releases attributable to the formation of
aerosols from the processing of contaminated liquias. .The effluents analyzed arise from the
processing of the' following contaminated liquids: those from the. sump water in the reactor

~

,

; - building, the primary water in the reactor coolant system, and sump water that was in the AFHB.
Because of the assumptions made in calculating releasec for any given contaminated liquid, the'

release values are c-]nsidered applicable to each of the alternative processes considered.

In the case of. effluents -resulting from the. processing of tLe sump water from th'e reactor build-*

ing,- it is notable that the actinides, uranium and plutonium, were not found to be significant.
'

i
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I~ Table J.1. Analysis of Potential Dose Contribution of Radionuclides
in Airborne Effluents (due to aerosol formation) from Processing

4

Reactor Building Sump Water'

t

,
.

-Concentration MPC Number of Percentage of
Radionuclide. (pCi/mL) (pCi/mL). MPCs Total MPCs

i

| H-3 9.5 x 10 2 2.0 x 10 7 4.8 x 108 < 0.1
Cs-137 1.6 x 102 5.0 x 10 20- 3.2 x 1011 68

I' Cs-134 2.4 x 101' 4.0 x 10 80 ' 6.0 x 1010 13

Sr-90 2.6 3.0 x 10.t 8.7 x 1010 19

Sr-89 -7.0 x 10 2 3.0 x 10 20 2.3 x 108 < 0.1
1-129 1.2 x'10 5 2.0 x 10.tt 6.0 x 105 < 0.1
Zr-95 - 2.0 x 10 5 1.0 x 10 ' 2.0 x 104 < 0.1

I
Nb-95 1.0 x 10 5 3.0 x 10 8 3.3 x 108 < 0.1

b9

. Ru-106 3.0 x 10 3 2.0 x 10 80 1.5 x 107 < 0.1; .

Sb-125 2.0 x 10 2 9,0 x 10 20 2.2 x 107 < 0.1
-i Te-125m' 5.0 x'10 4 4.0 x 10 8 1.3 x 105 < 0.1
4 'Te-127m 5.0 x 10 4 . 1.0 x 10 8 5.0 x 105 < 0.1
I

~

Te-129m 2.0 x 10 4 1.0 x 10 9 2.0 x 105 < 0.1

{- Ce-144- 12.0 x 10 3 2.0 x 10 20 1.0 x 107 < 0.1
0 '.9.3 x 10 8 3 x 10 i2 :3.1 x 103 < 0.1

Pu(a)1 :3.3 x 10 8 6 x 10 1**' 5.5 x 107' < 0.1
1Pu-241 1.7 x 10 5 3 x'10 22 5.7.x 108 < 0.1

'

~. Total 100

.
*Pu-238, Pu-239, Pu-240,' and Pu-242. MPC values for these isotopes are the same.
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Table J.2. Analysis of Potential Dose Contribution of Radionuclides
! in Airborne Effluents (due to aerosol formation) from Processing

of Primary Water from the Reactor Coolant System4

- Concentration MPC Number of Percentage of
: Radionuclide (pCi/mL) (pCi/mL) MPCs Total MPCs'

.H-3 8.0 x 10 2 2 0 x 10 7 4.0 x 105 < 0.1

{- -. Cs-137 - 2.9 x 10t 5.0 x 10 10 5.8 x 1010 7

' - -Cs-134 . 4. 5 4.0 x 10 10 1.1 x 1010 1

1' '

Sr-90- 2.3 x 101 3.0 x 10 11 7.7 x 1011 91

Sr-89 2.4 3.0 x 10 1 8.0 x 108 1

'l-129 0 2.0 x 10 11
'Zr-95 5.0 x 10 4 1.0 x 10 8 5.0 x 105 < 0.14

-Nb-95 8.0 x 10 4 3.0 x 10 8 2.7 x 105 < 0.1
-Ru-106 1.0 x 10 1 -2.0 x 10 20' 5.0 x 10s < 0.1

[ Sb-125 4.0 x 10 3 9.0 x 10 10 ~4.4 x 108 < 0.1
-Te-125m 6.0 x 10 3 4.0 x 10 9 1.5 x 108 < 0.1

~

_ Te-127m 3.0 x 10 1: 1.0 x 10 S 3.0 x 10s < 0.1
Te-129m. .1.0 x 10 3 1." x 10 9 1.0 x 108 < 0.1
Ce-144 3.0 x 10 2 2.0 x 10 10 1.5 x 10s < o,1

: Total: 100

, Table'J.3. Analysis of. Potential Dose Contributions of
1 Radionuclides in Airborne Effluents (due to aerosol

formation) from Processing AFHB Sump Water
i.
a -

[ Concentration 'MPC . Number of ' Percentage of. |s

Radionuclide .(pCi/mL)
4

. (pCi/mL) MPCs Total MPCs->

i :H-3 J4.3 x 10 2~ 2.0 x-10 7' 2.2 x 105 < 0.1
.Cs-137- 5.6 x 10t~ ~ 5.0 x 10 10' 1.1 x 1011 71.

'
~ 'Cs-134' ' 9. 2 - .4.0'x'10 20 2.3 x 1010 ' 15 '

Sr-90 : 5.9 x 10 1' 3.0 x 10 11 2.0 x 1010 13

. Sr-89 6.0 x'10 1 3.0 x 10 10' 2.0 x IOS ' 1
' '

I-129 2.0 x 10 11
Zr-95 ~ --1.2 x 10 4 '1.0'x.10 *' -1.2 x 105 < 0.1

~

,Nb-95- .1.9 x:10 5' 3.0 x 10 9I ~6'.3 x 103 < 0.1
Ru-106 5.1 x 10 * 2.0 x;10 10 m.5'x 108 < 0.1
Sb-125 1.2 x 10 3 - 9.0 x 10 10 1.3 x' 108 < 0.1

JTa-125m ~2.7 x 10 4L "4.0 x 10 8 6.7 x 104' < 0.1
~

^'

: Te-127m
_ :1.0 x.10 8-:

* ~
:-Te-129m 1.0 x 10 8-

ice-144' 1.7 x.10 8 ;.2.0 x-10 10 8.5 x' 108 " < O.1
~

'

- " - JTotale _ -100
'

-

i.. .

'
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APPENDIX K. ECONOMIC COST BASIS

The cost estimates contained in this statement are intended to indicate the relative magnitude of
i the costs for the various alternatives. The estimates are not intended, nor should they be used,

for detailed planning. Constant calendar year 1980 dollars have been utilized in these cost
# estimates, with no attempt being made to account for the time value of money or potential infla-

tionary factors.

The economic costs are based upon estimates of costs for vorious operations, equipment, and
facilities that can be directly related to a given citernative. Operations, equipment, and
facilities that are not alternative-dependent are not included in the main text of the PEIS.
Further, no attempt has been made to anticipate costs that could be incurred because of regula-'

tory or licensing actions, availability' of financial resources, and cost of replacement power.

Thus, the economic data presented here and elsewhere in the PEIS are for the purpose of comparison
among alternatives. No attempt has been made to develop an overall consistent set of coasts that

; can be summed to arrive at a total cost estimate for the entire cleanup. In particular, contin-
gency costs have not been included.

Where cleanup operations have already been completed (such as the AFHB water decontamination
using the EPICOR II system) actual costs based on licenses data are included for completeness.
For cleanup work not yet initiated, costs have been estimated on the basis of best information

< available. The quality of this information is quite variable, ranging from highly reliable costs
for transportation to highly speculative costs for defueling. Much of the economic cost informa-
tion in this statement is in the highly speculative area because many of these operations have
never been performed and the working environment has not yet been fully characterized. As a
result, many of the costs have been estimated without benefit of any actual experience; neverthe-
less, the staff: believes that these cost data should be useful as relative cost comparisons.

K.1 KEY ASSUMPTIONS AND DEFINITIONS
.

The following key assumptions and definitions have been applied to the development of all costing
data.

Manpower Rates. For purposes of estimating costs, manpower rates have divided into two cate-
gories- professional and hourly. A rate of $60,000 per man year has been used for professional
effort rates. The professional category includes management, technical professions, supervisors,
and consultants. A ~ rate of $40,000 per man year has been used for hourly effort rates. The
hourly category includes: common labor, clerical, maintenance, crafts,-and equipment operators.
These rates have been estimated by the licensee to be reasonably representative for these two
cost categories.1

Direct Costs. Direct costs are defined as those costs that are directly associated with a physical
activity or alternative. The basis for this-cost element.is the person-hour numbers found in the

- PEIS as they relate to the individual alternatives.

Indirect Costs. Indirect costs are defined as those costs associated with supporting a given
cleanup activity. This cost element includes -items such as certain types of health physics
support (some health physics costs are considered as direct costs, depending on the. activity),
crane operators, plant operators, training, testing, procedure preparation, etc. Indirect costs
are added to the associated direct costs to obtain the- manpower costs when they appear in the
" Economic Costs" sections-of the PEIS.'

Consumables. Consumable costs are those associated with expendible items, such as protective
~

clothing, boots, gloves, face masks, rags, mops, brushes, chemicals, small hand tools, etc.

Equipment. Equipment consists of special tooling and commercially available hardware that will
be needed.for the' cleanup. When available, commercial rates have been used. For special tooling,

'
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the staff has estimated the cost based upon tooling that is similar in complexity and function to
the special tooling that may be needed. In all cases where special tooling may be needed, the
costs included engineering design, materials, fabrication, and checkout testing.

Overhead Costs. The cost estimates cited in this document include only direct costs of cleanup,
not associated overhead. In the context of the PEIS, overhead includes all of the costs to
maintain and operate t'ie plant in a safe shutdown condition regardless of the particular alterna-
tives employed to clean up the plant. As an example of this division of costs, Section K.3 of
this appendix includes a list of the various facilities that have been provided, are being con-
structed, or fray be constructed in the future in support of the overall cleanup program. This
listing does not include those that are alternative-dependent, meaning that the needs would vary
depending on what cleanup alternatives are selected. These facilities are listed in Section K.2
with the appropriate cleanup activity. The listing in Section K.3 includes those facilities that
are of a general support nature and yet are clearly necessary to support the cleanup program in
total. In a similar fashion, costs associated with the following functions have been classified
as overhead.

Maintaining the plant in a safe shutdown condition-

Plant security costs-

Licensing costs-

Operating and maintenance costs for equipment and facilities not required to maintain-

the plant in safe shutdown condition or directly related to cleanup alternatives

General plant support services, including laundry services, general plant stores,-

materials handling, receipt, inspection, general plant engineering, medical services,
reproduction services, and general housekeeping.

Administrative functions, including plant management, plant planning and scheduling,-

purchasing, quality assurance, personnel administration, and contract administration

Certification testing in support of licensing requirements.-

The dominate cost factor in cleanup of the TMI-2 plant most likely will be overhead. By their
very nature, the overhead costs are highly sensitive to the cleanup schedule, and are thus further
dominated by regulatory actions and the availability of financial resources. Since regulatory
actions and the availability of financial resources cannot be realistically anticipated at this
time, no attempt has been made to project an overall cost for the cleanup of THI-2.

K.2 COSTING METHODS EMPLOYED FOR SECTIONS S THROUGH 9

K.2.1 Section 5--Auxiliary and Reactor Building and Equipment Decontamination

Cost estimates for Section 5 were developed by two different methods. Where costs have already
been incurred by the licensee, such as cleanup of the AFHB, costs estimates have been based upon
percentage of the work completed and information supplied by the licensee. For cleanup opera-
tions still in the planning stages, costs have been developed based upon estimated direct person-
hours and upon the following cost elements: tooling design and fabrication, personnel training,
procedure preparation, operation of direct support facilities, expendable equipment and materials,
.and essential services,

i

Tooling Design and Fabrication. Compared to the total cost, tooling is nri expected to be a l

major expense item. The tooling for the AFHB and reactor building decontamination consists of
hydrolasers, modified vacuums, special rigging, and an assortment of small hand tools. Other
than minor modifications to ~ adapt commercially available tooling for special use, desig1 engi-
neering is quite modest.

Personnel Training. The staff has only included training costs that are associated with the
specific work activity to be performed. Because the large majority of the work is manual labor,
extensive special training is not anticipated. A major exception is for work that will require
large numbers of peorie in relatively high radiation fields. This major exception is the worst- ,

case reactor building decontamination. The staff has assumed a $400/ worker training and process- |

ing burden because of the large number of workers involved.
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Procedure Preparation. Depending upon the particular activity, the staff has estimated procedure
preparation ef fort as a percent of direct effort. As an example, the staff has estimated that
30 percent of the operating effort for the reactor containment service building would be needed

,

to prepare the operating maintenance procedures.
'

Operation of Support Facilities. Operation of these facilities has also been included in the
cost estimates. The principal facility in this category is the reactor containment service

. building. Costs were developed for the following elements: work control, material handling,
health physics monitoring, building maintenance, plant engineering, receipt inspection, toole

decontamination, tooling repair, building supervision, quality assurance, records, and contami-
nation control.

Expendable Materials and Equipment. Expendable materials and equipment costs include such items
as chemicals, tenting, filters, and cask liners.

I

Essential Services. Essential services were estimated for electrical power, steam, plant air,
and ventilation. In all cases, the staff assumed that the basic service was available onsite and
would have to be modified or rerun to the point of need.

K.7.2 Section 6--Reactor Defueling and Primary System Decontamination

Development of cost estimates for this section were made using the person-hours of work estimated
for the various alternatives described in the section. In addition to the direct person-hours,

; the following cost elements were included: tooling design and fabrication, mockup costs, training,
j procedure preparation, and expendable materials and equipment,
a

Tooling Design and Fabrication. Several special purpose tools will be required for this activity.
Because serious design of these tools will require a better knowledge of the potential damage to
the reactor core; very little preliminary design has thus far been accomplished. The staff has,
however, examined the range of core conditions that may exist and has determined that adequate
technology exists for developing.the required tooling,

f

: The method used to estimate the tooling costs was to look at the functions to be perfcrmed, "

visualizing the tool (s) needed to perforn each function, and then drawing a comparison, based
upon engineering judgment, between previously developed tooling of a similar function and com-

; plexity.

As an example, the' tooling costs for the hydraulic suction equipment consisted of:

Cost
(thousands of

Item dollars)
Conceptual. design 10

,

Engineering and drafting 100

Design review .10

i Testing 30

Modifications after testing 30

Fabrication and procurement 100

Installation and checkout 100

Subtotal 380

Additional' tooling for training#

and backup 200-

Total 580
4

Mockup costs. The ~ use of' mockups for engineering design aids and the training of operators is
:
! - considered vital. Costs for these mockups also have been included in'the staff's estimates. The

staff has assumed that mockups would be needed for portions of the RPV, core, core supportistruc-
ture,'and upper, internals.,

.,

_ _ __ .__ _
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Training. Costs for training of the operating crews were estimated by determining the number of
crews that would be required, outlining the generic subject to be covered by the training, then
estimating the training time required. As an example, the staff estimated that about 40 hours of
training will be required for each crew member during defueling.

Procedure Preparation. Procedure preparation costs estimated by the staff varied widely, depending
on the activity involved. The staf f estimated that for defueling the costs for procedure prepa-
ration would probably exceed the ccsts for the actual physical labor required to remove the fuel.

Expendable Materials and Equipment. When the staf f judged that expendable materials and equip-
ment would be needed to conduct an activity that was unique to the particular activity, the costs
of such expendables were also included. Examples included are: in-line filters, cask liners,
special cleaning chemicals, and debris containers. Expendable materials and equipment that would
normally be available from plant sto es were not included.

K.2.3 Section 7--Liquid Processing and Disposal

K.2.3.1 Processing Cost Estimates
2

The processing costs were developed from the Appendix G process flow-sheets. Based upon these
flow-sheets, a hypothetical operating crew was established with approcriate allowances made for
process system maintenance and downtime. Consumable materials, such as ion-exchange media,
filter cartridges, and chemicals, were estimated on a perunit volume of process influent.
Finally, services were estimated for such items as water, electrical power, and other utilities.
The net result of this technique was calculatic7 of a cost per unit volume of process liquid
influent. As an overcheck, these unit volume costs were compared to actual costs of operating
EPICOR II as provided by the licensee.

The cost per gallon of influent to be processed is summarized in Table K.1. The unit costs
consist of two components: (1) the actual labor of operating the facility, and (2) the materials
consumed in the process, such as zeolites, filters, and resins. The major variation in these
unit costs is in the consumable component.

The capital costs for the alternative facilities are shown in Table K.2.

Indirect support costs have also been include and are tabulated in Table K.3. These indirect
costs consist of operating, maintenance, procedure preparation, engineering, surveillance, and
health physics assistance.

K.2.3.2 Disposal Cost Estimates

Processed liquid disposal costs were developed on a unit-volume basis for onsite operations and
transportation / disposal costs. The results of these unit volume costs are presented in Tables K.4
and K.5.

Estimated facility costs for cases in which an alternative required an onsite facility for either
storage, treatment, or immobilization prior to disposal are presented in Table K.6.

The unit operating costs presented in Table K.4 are composed of direct labor, indirect labor, and
material costs. The direct labor costs were developed by analyzing the process and establishing
a hypothetical operating crew to perform the work, and then, based upon an influent volumetric
rate, establishing a cost per unit volume. Appropriate allowances were made for supervision,
health physics coverage, engineering surveillance, and direct analytical support where needed.
Indirect labor costs were developed based upon estimates of support activities that would be
needed. The support activities included items such as preparation of operating procedures,
process qualification runs, and technical support by engineering and quality assurance.

Needs for materials, principally cement, were estimated based upon material aix ratios and then
converted to material cost per unit of influent volume.

The transportation and disposal cost per unit volume of influent are shown in Table K.5. Trans-
portation costs were based upon commercial rates assuming one way unshielded shipments to tither
Richland, Washington, or West Valley, New York. Disposal Costs were based upon NEC0 burial
charges in effect as of October 1980.

._ _ -_-_- ________



Table K.1. Costs of Liquid Processing per Gallon of Influent (dollars / gallon)

Chemical RCS RCSReactor Reactor Building Decontamination RCS Decontami- Decontami-Process Alternative Building Decontamination of AFHB and Flush and nation (Mild nationConsidered AFHB Sump (Water) Reactor Building RCS Drain uhemical) (Chemical)
1. Zeolite Alternatives

(a) Zeolite / Resin (SDS) - 1.65 - - 1.60 1.55 1.60 -

(b) Zeolite / Modified
Resin (Mod SDS) - 1.65 - - 1.65 1.60 - -

(c) Zeolite / Evaporator - 2.05 - - 1.80 1.90 1.90 -

(d) Zeolite /EPICOR II - 1.85 - - 1.60 1.80 1.80 -

(e) SDS/EPICOR II - 1.90 - - 2.10 1.90 - - [,
(f) Mod EPICOR II - - - - 1.50 1.85 - -

2. EPICOR II 1.75 - 2.00 - 2.70 4.35 - -

3. Evaporator / Resin - - - 1.00 - - - 1.00
4. Bitumen / Resin - - - 2.25 - - - 2.25

.
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Table K.2. Costs of Liquid
Processing Facilities,

(thousands of dollars)

Process Alternative Cost

1. Zeolite Alternatives
(a) Zeolite / Resin (505) 6,000

(b) Zeolite / Modified
Resin (Mod SDS) 6,500

.(c) Zeolite / Evaporator 9,000

(d) Zeon:te/EPICOR II 12,200

(e) SDS/EPICOR II 12,200

(f) Mod EPICOR II 7,200

2. EPICOR II 6,200

~3. Evaporator / Resin. 3,000
4. Bitumen / Resin 7,500

K.2.4 Section 8--Solid Waste Packaging and Handling Costs-

The costs of waste management depend on the characteristics of the waste generated and on the
alternative steps in the waste management cycle. These costs include the considerations dis-
cussed below.

'

Conditioning. Conditioning is a step which refers to those operations that t ansform either
-concentrates produced during treatment or untreated materials into forms suitable for transpor-
tation or disposal. Conditioning . includes immobilization, which converts radioactive waste
material in 'the form of liquid and process solids into a stable monolithic form with the radio-~

active materials homogeneously dispersed within it. Conditioning costs include labor, services,
and consumables such as.inmobilization materials.

Packaging and Handling. Packaging refers to placement of the radioactive material into a dis-
posable container. Package handling refers to those operations that involve movement of-con-
tainers within the facility. The costs include labor and disposable containers, as appropriate.

i Unit costs for the various alternative processes associated with a given waste type are given in -
Tab 7es K.7 and K.8. These costs were developed using applicable assumptions described in the
text of this document and from data available from similar_ radioactive waste management opera-
tiots. Materials, se vices, and direct effort costs were prepared for these major steps in the~
waste management cycle. An applicable multiplier was then applied to the resulting person-hours

~.of work effort to obtain the additional effort required from supporting groups, such as indirect
operations, supervision, training, procedure preparation, maintenance, health physics, engineering,
laboratory, and analysis. The ' summation of these costs' was then reduced to dollars per unit

- volume of waste generated.

The cost evaluation of services included items such as electrical power, steam, instrument air,>

demineralized water, cooling water, etc. Packaging and handling include the costs of disposable
Jcontainers (materials), effort required to move packaged waste within the plant, and effort
. required to load'it on or into a vehicle for transport.. Effort requirements for handling packaged
waste are shown in Appendix N as a function of waste and package type.

K.2.4.1 Process Solids Waste

: Waste volumes resulting from application of'a given treatment process for the various waste types
:shown are given in Table K.9. The costs of associated facilities are given in Table K.10. The
Japplicable waste volumes were multiplied by the associated unit cost numbers presented in
; Tables K.7 and K.8 with appropriate facility costs added, to develop the bounding costs described
in Sections 8.1.6 and 8.2.6 of the PEIS.

.

,
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Table K.3. IndirectManpower_CostEstimates[(thousandsofdollars)

Chemical RCS RCS

..

.Reactorf . Reactor BuildingL Decontamination RCS Decontami- Decontami-
RCS

- Process Alternative
.

Building' Decontamination .of AFHB and Flush and nation (Mild nation
' Considered: AFHB' Sump; -(Water) : Reactor Building Low High Drain Chemical) (Chemical)

1. Zeolite Alternatives
685 ''- - 407 724 '384 283 -(a) Zeolite / Resin (505) --

_(b) Zeolite / Modified
"

Resin.(Mod 505) - 700 -- - 427 752 403 - -

~

- ' 516 .866 503 383 -c(c) Zeolf'o/ Evaporator 798-

'
'

848 - '- - 593 910~ 590 476 -'(d) Zeri *a/EPICOR II -

-. - 621 1040 599 - - [,(e).SDo/EPICOR II1 883-

(f)-Mod EPICOR II - - - - 434 734 416 - -

- 2.' -EPICOR II 529 - 336 - 404 704 386 - -

3. ' Evaparator/ Resin. '

'-- - 155 - - - - 306-

- - ' - 310' - - - - 650. 4. ' Bitumen / Resin-
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Table K.4. Unit Operating Cost for Disposal of TMI-2 Liquids
(dollars / gallon)

Disposal Alternative Ofrect Labor Indirect Labor Estimated Total
Considered Cost Cost Materials Operating Cost

1. Long-term onsite storage
a(a) Stored in tanks NA NA NA NA

(b) Irmobilized in concrete * 0.42 0.12 0.56 1.15
2. Discharge to the environs

(a) River discharge 0.095 0.011 NA 0.106
(b) Evaporation ponds - - NA -

3. Offsite disposal
b(a) Immobilized and shipped - - 0.56 -

(b) Immobilized and shippet.' - - 0.56 -

(c) Deep well injection 0.10 NA NA 0.10
(d) Ocean disposal 0.10 NA NA 0.10

' Costs of survelliance and storage inr.luded in Table K.5.
b
Richland, Washington.

CW2st Valley, New York.

Table K.S. Transportation and Disposal Costs for THI-2
Liquids (dollars / gallon)

Disposal Alternative Transportation and Other
Considered Disposal Costs Costs

1. Long-term onsite storage

(a) Stored in tanks NA 34,000a

(b) Immobilized in concrete NA 35,000a

2. Discharge to the environs
(a) River discharge NA NA

I(b) Evaporation ponds NA - 240
3. Offsite disposal

(a) Immobilized and shipped 3.54 NA
C(b) Immobilized and shipped 2.25 NA

d(c) Deep-well injection 3.50 -

d(d) Ocean disposai 4.60 2.80'

'Onsite storage and maintenance cost (dollars / year).
Richland, Washington,

cWest Valley, New York.
dAssumes 500-mile trip.

' Cost for offsite solidification in concrete prior to ocean disposal.
I
Surveillance and maintenance cost for four year period.
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Table K.6. Facility Costs for Disposal of TMI-2
Liquids (thousands of dollars);

Disposal Alternative Facility Cost
Considered Estimate

3

1. Long-term onsite storage
c

(a) Stored in tanks 4,700

(b) Immobilized in concrete 250

2. Discharge to the environs
(a) River discharge NA

(b) Evaporation ponds 258

l' 3. Offsite disposal
a(a) Immobilized and shipped 250
D

I (b) Immobilized and shipped 250

(c) Deep-well injection NA

(d) Ocean disposal NA

a
-

Richland, Washington.
bWest Valley,-New York.

,

Table K.7. Waste Conditioning--Unit Costs

#
,

- Conditionino Cost
ImmobilizationDirect

: Waste TypeL . Packaging Dewatering' Cement VES Compaction Incineration

3 $60.00/ft8 - -

Sludge- - Negligible' $26.50/ft
D $1000/ft8 - - -

Zeolites --

8 $60.00/fta . .

Organic resins - Negligible 1.$26.50/ft
'-- - - - -

Filters . Negligible

' Evaporator bottoms - - ' - .$3.09/ gal. :$6.10/ gal. - -
~

. Chemical decontamin ..

$17.60/ gal.- - -$3.09/ gal. -
-

nation solutions-
Trash $0.32/ft3 $1.48/ft3

* Includes, labor," materials, and services,.does not include facility cost. --'

bIncludes treatment and ha'ndling at an' interin' DOE facility prior to final disposal.

>,

s

a r- , , - <- -n.,
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Table K.8. Waste Packaging and Handling--Unit Costs,

i

"
Packaging and Handling Cost

, . . Direct . Imm bilization !

Waste Type Packaging Dewatering Cement VES
,

f - ' Sludge $8/ft3 $11/ft8 $11/ft3-

f. Zeolites - $106/ft3 - -

' -' Organic resins- $145/ft3 $145/fta $145/fta--

' Filters $43/ft3 - - -

. Evaporator bottoms' $1.50/ gal. $1.70/ gal.-
-

; Chemical decontami--

' nation solutions - - -$1.25/ gal. $1.25/ gal.

Contgminatedequip-4

i ment $3/fts. . . _

- Irradiatgd
; hardware $3/fts. . . .

Noncompactable
trasn $3/fta . . _

Noncompactable/-

j
'' noncombustible ~

. trash' $3/fta . . . .

aFor waste of greater' than 200 mR/hr use $800/ liner.

<
_

k-

Table K.9.. Process Solid Waste Volumes
; Considered in Costing- -

!

; Volumes

Waste Fort- Minimum: Maximum
4

; 1. Accident sludge- 250 ft3 250 ft8
'

- 2. Zeolites 80 ft3 430 fta

if 3.~ Organic resins
! High-specific-activity resins _1000.ft - 2400 ft -8 3

| . Low-level resins- '2220 ft3 . 5310 ft3
4. JFilters 470 ft - -560 ft8:8

5.~ Evaporator bottoms of .6154, gal
,

*
,

\

t
.

-T

r ,, -,.4-e- e n , ~. - en- , .n. . v +- ---
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Table K-10. Waste Facility Costs (thousands of dollars)

'"
Im bilizationDirect ne

a
Waste Type Packaging Dewatering Cement VES Storage ISWSF

'
' Sludge. - 100 3,720 3,320 - 775

Zeolites - 100 - - 6,300 775

Organic resins - 100 3,720 3,320 6,300 775

Filters Negligible - - - - 775

Evaporator bottoms - - 3,720 3,320 - 775

Chemical decontami-
nation solutions - - - 3,320 - 775

i

' a Interim solid waste staging facility.
,

K.2.4.2 . Decontamination Solutions,

The costs '_ involved in the conditioning of the liquid chemical decontamination solutions and
subsequent packaging and handling were developed by estimating the unit costs for conditioning
(Table K.2-7) . 4.d the unit costs ' for packaging and loading (Table K.2-8). Based upon quanity
estimates that varied from 47,C30 gallons to 550,000 gallons,' costs were developed. Costs for
the processing. facilities, cement and vinyl ester styrene immobilization are presented in

. Table K.2-11.

" It was assumed that the decontamination solution wastes would be immobilized with either vinyl
ester styrene or cement, and packaged in 55 gallon drums. It should be noted that depending upon

- the quantities ' to be immobilized, vinyl ester styrene immobilization produces both the highest
cost and the lowest cost. Cement immobilization techniques lie within the bounding cases. The
reason for this apparent inconsistency is that for the case where a rather small quantity

- (47,000 gallons) is to-be immobilized, the facility costs are relatively inexpensive compared to
the cement facility.

Table K.11.' Decontamination Solution Immobilization Costs
(thousands of dollars)

,

VES Immobilization Cement Immobilization

Cost Element Best Case Worst Case Best Case Worst Case

a
Facility '828 3,320 '3,720 3,720

Operating cost 886 10,311- ~204 2,374

Totals 1,714 13,631 3,924 6,094

aThis facility was previously estimated for the worst case cost in Sec-
. tion 8.1.6; thus the maximum cost for bounding estimates is the dewatering<

cost of $10,311.

:

s

(
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K.2.4.3 Solids

Solid waste materials consist of trash, contaminated equipment, irradiated hardware and fuel
assemblies. These wastes are described in Section 8.3, and the estimated costs for their manage-
ment are presented below.

Trash;

'To quantify management costs, this solid waste was divided into three categories:

Combustible--Trash that can be processed through the incinerator, with incinerator ash-

immobilized, packaged in 55 gallon drums, and shipped in a shielded or unshielded
configuration as dictated by radioactivity level. This material would be incinerated
in a small unit with a throughput of 250 pounds per hour. At an average trash density3of 8 lb/ft , this throughput corresponds to about 33 f t /hr. The estimated cost of
this incinerator is $5.6 million. The crew was assumed to consist of one operator.'

; After incineration, the ash would be immobilized. Costs were based on using cement for
the binder material.

]- ' Compactible--Trash that can be processed 'through a compactor, packaged in 55 gallon-

drums, and shipped unshielded. The staff has estimated the cost of this compactor to
be about $180,000.

,

1

Noncombustible, noncompactible--No treatment or conditioning is required for these-

materials. This trash is packaged in LSA boxes and shipped unshielded. The operator
i labor required to package these materials in such boxes and to handle them was
j estimated from Appendix N, Table N.2.

The unit costs for these three categories of trash are shown in Table K.12. These unit costs are' in dollars per cubic foot of material prior to trettment.
,

;

4

Table K.12. Estimated Unit Costs for Management of Trash
3(dollars /ft ),

L

Packaging &
Waste Type and Container . Treatment . Conditioning Handling,

11.- Combustible trash
a(55 gallon drum) 1.30 0.18 0.09

I 52. Compactible trash
'

(55-gallon drum) 0. 32. ' NA 0.71
[' 3. Noncombustible,,
!- noncompactible:

trash (LSA box) NA NA 2.97
a
Cement immobilization of ash. Use of vinyl ester styrene increases cost,

3by.about $0.70/ft .

;.

K.2.4.4 Contaminated Equipment and Irradiated Hardware

Some of the. contaminated ' equipment and irradiated. hardware can be packaged in wooden LSA boxes
*

and shipped in an unshielded configuration. The unit costs for management of these materials *are
essentially the same as those described above. Thus, for these low activity materials, the total'

sstimated costs.in Section 8.3.6 were based on costs of $930 and $1130 per LSA box.
,

3

e = , - . . . *



. ..- _ . _ . _ _ ___ ..- _ - - __ _ . ..

i

i

K-13

Some of these materials could have radioactivity levels that require shielded shipment. The
operator labor required to package and handle these materials was estimated from Appendix N,
Table N.4. As shown, about 3.5 operator hours would be required to package and handle the volume

3 liner.of material compatible with shipment in a 70-ft

K.2.5 Section 9--Cost of Storace, Transportation and Disposal of Solid Waste

The cost elements in this final step of the radioactive waste management cycle cover the incre-
mental and total costs involved in the transportation of the solid waste from THI and the subse-
quent offsite storage, treatment (if applicable) and disposal charoes. In general, the cost

elements are'(1) shipping cask use or rental, (2) transportation, and (3) commercial burial. The
basic approach and methodologies used to quantify these cost elements and the incremental values
are discussed below.

For the purpose of bounding disposal costs, the costs associated with both the maximum transit
distance to Hanford (Richland), Washington, and the minimum distance to West Valley, New York,
are determined for both the best- and worst-case number of shipments.

,

.The shipment and disposal costs for low-level waste (LLW) are based on direct shipment offsite to
a disposal facility and include shipping cask use charges, transportation charges, and emplacement
costs. The estimated bounding costs for transportation and disposal of the varicus types of LLW
are shown in Table K.13.

'

I

!-

Table K.13. . Low-Level Waste Transportation and Disposal Costs
(thousands of dollars)

Transportation and-
Number of Shipments Disposai Cost Ranges

. Type of Waste Best Case Worst Case West Valley Hanford

Unshielded waste 148 295 1196 - 2471 1,509 - 3,327

Ion-exchange material
(shielded)

EPICOR.II (AFHB) 69 84 865 - 1000 1,331 - 1,615
!

' . Zeolite / resin-
(reactor building)a 9' 37 115 - 490 176 - 741

RCS processes 12 65 145 - 713 225 - 1,154

Shielded drums 41- 91 225 - 500 487 - 1,081.
4

.

Miscellaneous shielded-
waste 17 206 ;61 - 1104 177 - 2,850

' - Totals 2607 - 6278 3,905 - 10,768

aTransportation'and disposal' costs for the zeolite lin2rs have been assumed.,

to ce the same as those used for the high activity prefilters.

- - . .
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K.3 FACILITIES

A tabulation of the various facilities that may be needed to support the THI-2 cleanup is presented
in Table K.14. Pr' sided is a tabulation of those f acilities that are classified as general
support and those are directly associated with a given alternative. The general support;

facilities are the .isidered as being needed to support cleanup regardless of the alternatives;

selected. They co...ist of such facilities as hot chemistry laboratory, laundry, etc. Because;

j these facilities are independent of the alternatives selected, no attempt has been made to
establish costs.

The staff used four methods to develop cost data for the facili'.ies discussed in Section K.2:
(1) when costs have already been incurred by the licensee, costs and/or cost-to-complete data
have been used (examples are EPICOR 11 and the SDS); (2) when facilities have not yet been
designed and engineering specifications not yet developed, but have been identified by the
licensee as possibly needed, the licensee's cost estimates have been used after review by the
staff. Facilities such as the containment service building is an example; (3) when f acilities
have been identified by the staff as possibly needT1, but for which little or no information
exists regarding specifications, the staff has useci engineering judgement based upon previous
construction costs of somewhat similar facilities (examples of these types of facilities are
mockup pools and filter backflush f acilities); and (4) in the case of facilities for which little
or no information exists but which are single process oriented, the staf f has used a standard
procedure developed by the U.S. Environmental Protection Agency to estimate costs.2

aTable K.14. General Support Facilities

Liquid Radwaste Processing Building (Evap)
Personnel Access Ft.cility (PAF)

Decontamination Demonstration Facility (DDF)
Low Level Counting Facility (LLC)
Sewage Treatment Facilities

Search-Entry Facility
Warehousing

Administration Building
Security Administration Facilities

TLD Facilities
Time Office and Brass Alley
Resin Solidification Facility (RSF)
Equipment and Material Radwaste Staging: Medium-High (RSFH)
Equipment and Material Radwaste Staging: Low (RFSL)
Laundry Facility (LF)
Low Level Waste Processing (LLWP)

Hot Chemistry Laboratory (HCL)

Proposed Processed Water Storage Tanks (Up to 8 additional tanks)
New Permanent Security Fence

Interim Security Fence

' Based on BECHTEL Drawing No. 2-C0A-0001, Rev. 3.
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Protection Agency, EPA-600/8-79-018AB, June 1979.

r

g



APPENDIX L. AVERAGE INDIVIDUAL QUARTERLY DOSE LIMITS USED IN
DETERMINATIONS OF WORK FORCE ESTIMATES

in 10 CFR Part 20.101(b), the occupational dose of radiation workers of up to 3 rem whole-body
per quarter (three months) is permitted if the workers meet certain conditions relative to previ-
ous cumulative dose record, age, and the licensee's determination of the workers' cumulative
occupational dose to the whole body. Those who do not meet these conditions are restricted to
much lower doses.

In its radiological protection program, the licensee has established admir.istrative check points
for occupational dose which are more stringent than the regulatory limits of 10 CFR Part 20.
These administrative check points indicated in the licensee's Radiation Protection Manual, Admin-
istrative Procedure 1003, are stepped to make it difficult for individuals to approach the 3 rem
per quarter regulatory limit and thus greatly reduce the potential for violating this limit:

0 - 1 rem per quarter Adm'.11strative check point to ensure compliance with
10 CfR Part 20

1 - 2 rem per quarter Written authorization required from Radiation
Protection Supervisor (RPS)

2 - 3 rem per quarter Written authorization required from RPS and Unit
Supervisor

The NRC staf f recognizes the value of this approach and the fact that its application results in
occupatio.1al doses that rarely exceed about I rem per quarter. Therefore, for the purpose of
estimating the major work force requirements for the decontamination operations, the staff allowed
for an average individual dose of 1 rem per quarter in THI-2 cleanup operations. However, by use
of 1 rem per quarter for its calculations the staff does not intend to preclude individuals
being allowed to receive up to 3 rem per quarter, should it be necessary, nor are such doses
prohibited by the licensee's procedures. Indeed, for some special operations, it may be prudent
to allow individuals to receive up to (but not over) the 3 rem per quarter limit to accomplish a
task in the optimal manner and reduce overall person-rems (e.g. , a highly skilled employee).'

Use of a higher individual dose would result i a reduction in the number of exposed individuals
required to do the work, but these trained personnel would then be expended earlier in the decon-
tamination process and would be unavailable for further radiation work during the quarter.

L-1
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FORL h D

The protectimo of people and ti.e envi r unrent f rom unnecessary erposure
to lontring radiation f rom radioactive material that e.a y y et be releated

' from the Unit 11 reactor at the Three wife island nucles: a ,. rating statfore
is of utmost importance to the Federal Governrent ae well as to the Carmon-
wealth of Penesylvania.

It is essential that the insc1 red Federal atencieb work c1csa'r t

together to provide the most credible environmensai radiation moeiterins
data. To this end, the Eme:utive Of fice of the President Jesignated the
(,S.EnvironmentalProtectionAgencyastheleadagencyformonitcring
radiation in the environment surroanding Three Mile Island.

The technical staf f s of the Euclear Reg 41 story Corrission, the
U. S. Public Health Service (of the Department of Health and Haman Se rvices,
formerly the Department of Ilealth Edacation & Welf are), the U. S. Departrent
of Energy, the Commonwealth of Pencey]vania, ard the State of Maryland
participated with the U. S. Envirennental Trntaction Agency in the
preparation of, and have concurred with, this p1=n.

Stephen J. Cage
Assistant Administrator for

Research and Development
U. S. Environmental trotection Agency

ill
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h ats !v treatura ' wta s to the beactor Contairment LuiU irg and the
R. e t e r d e aling L at .r .re bs S develeg+d. The se plan.s sill be implement ^t pott 1NE n m1LLECE TW?t
in !ste 90 st th .v ik st. -- - ' ~

The nura.s1 or rcotine aurw illance responsibilities of the various FederalTYere is alsys er utremely renote posibility that contamir.ated sater ir ,,gg,, ,,, ,,gogg,,,,
the ecactor Containnent !Lu11 ding could accidentally be released to the
%squehanna P.tver prior to removal of contaminating radienaclides. Thie ; 1 **' Inviroreent al Prot *< tier. Agent e~prov!Jes f.; Tr,wyt Jeterr.nr.tian of the evtont =f any releaae folicwed b
tu t ificat ion c f appropriate authorit tes regonett ie f or takin protective

E.PA will sperate a neturk of eighteen continuuus air swnitoring stet tons* ""
(Figure 1) at radial dis:ances rangir.g f rom 0.5 miles to 3.5 miles f rom T>il.

(After January 1, 1961, it is planned to reduce t*.is netwrk to thirteen
...e radinucli fe ce.u: tt at t ens, my t ruvided by MC. af m;;rair.a* c4 y 9t ,U) g g ga g 93 g g g ,g g gy gg a g, s g g g , g.,u m e rn era r.

rrs s i tri uy d ant in the < eac t e r, a. at t .'uly 21. 1960 are shen 1*6
A list of sampling locataons la shown in Appendin C Tm air s441er units

**
sample at approximately 2 cfm and the samples will be collected f rom each
station and analyzed on at least a weekly basis. Currectly the particulate
filters are changed three times weekly and the charcoal cartridges (todineM", '
analysis) are changed weekly. All samples are analyzed by gassia spectroscopy

EPA's 't! Tie 1{ Station in ?!!dJ1etown using a Ce(Li) detector with a laer l l* i tat

%FN'kAIIM:S OT WuR RADIONt'CLIDES 1% WE PRIMAM REACTOR COCLANT* * *

hour narple).

7/21/60 Each rar;1toring station will have a gasna rate recorder for measuring and
recor. ting external exposure. Recorder sharts will be collected and read
on the same schedule used for air sample collection. Charts will be

"I *Rad onuclide (v / ) Half-!.i f e- Support Laboratory in Las Vegas, Nevada.
I .09 12.26 years N rwt uminesc en t dostraters (TLD's) will be placed at each monitoring stationN

as well as at a representative number of population centers surrounding 31.gEr . 10.M years Locations are shown in Appendix D. These dosimeters will be read on a
quarterly basis.

311 and 05 r at theAdditional air samples will be collected and analyzed for 5
Tr 23 27.7 years TM1 Observaticn Center, Coldsboro, Middletown and Sainbridge stations.

* # "" *
134 4.9 2.05 yearsCs

Continuous monitoring of the radiological outf all to the Susquehanna Mver
I370s 30 30.0 years will also be conducted as an alert mechanism to avoid contamination of

d e strees drinking water supplies. An EPA system which continuously draws
sater frce the outfall and provides a graphic presentation of the count rate.he concentrations of radioisotopes listed in this Table are '*best estimates''.

(or runcentration) in a holding reservo is o tional. The system has abased upon a limited saspling program. More precise reasurements will be rad * sensitivity of less than 100 pC1/1 for 1 'or Cs f or the contentration
as the decontamination process continues.

cf the liquid in the counting reservoir. A two-stage purping system is used,
with sater f rom the outf all being collected in a sedisurnt trap. prior to
t eirg pumped to the counting s ese rvoir. At a flow rat e of 1.0 1/mir- * from
the outf all to the seJiment trop and 0.5 1/ minute to the countir:g reservoir,
90% of equ111t rium between the outf all and the counting reservoir will be

reached in approximately 17 ogres. Thus an outf all concent ration of
appromirately 1,200 pC1/1 of Cs will initiate the alarm system in 17 minutes.
A concentration of 3.0C? pC1/1 in the out f all will inittete the alarm in
le ss t hae. 5 ristes. At the present time the alarm level is set at 1,000

IUpC1/1 based en Cs as the limiting radionuclide. This corresponds to
' - W pe r is sible concentration as specified in the Code of !1/ ." s f

f* TitI, 1; * art 20..

3
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fav les will also 1. collested and analyzed from other .*! '.115 as
a;propriate. The outf all samples will be gs:ssa acauras ". :ii', M Field

s

Station Labor g ry wh g the minimum sensitivity for thes. A les is about
35 pC1/1 for 1 or Cs for a 10-minute count. EPA vill also analyse
Susquehanna River water sampled daily by the Cormonwealth of Pennsylvania at'O' the City of Lanenter intane, as well as River water sairled wpstream f rce St1,

-4 Q ) D' (City Island). These samples will be analyzed at the EPA ~M Field Stati:n
, which has a rinimum sensitivity f or 1311 of 10 pCi/1 fer a 100-minute ccunt.O* m q* q- I

The Cc::snonwealth will then perfors 3 , gross-alpha and gross-beta aralyses8O"gM$- en these sarples. frrentiue-59 and Strontium-90 analyaes . 11 be perfor ed;
s_7 19 . :..i C'fr areU
0,,,, m 3 1

4 n seekly cenposite sa ples ty EPA. Detection limits fe r 5s o ,

5 pC1/1 and 1 pCi/1, res;.ectively. W ekly grab samples of ..ter and sedtrent
O 3E% 3 vill be collected from the east sedimentation pond on TM1 and analyzed for

,

3 a.J cD O - ga.sma emitting radionuc: des at the TM1 l'teld Station and for tritium at the
,

P DER Laboratory.gyQ-- =

$' 3 ' 'U

/ = [E
' s' I~ petartrent of Ererty

Oom m
3 - g y 3 The Department of Energy (DOE) will provide soil and vegetstion analyses at'

c- seven sites semiannually. In-situ ganar.a spectrometry analyses will tei ,'
O ||'D , "O' '

_ g-

1. E' #~ ceaducted at these seven plus one additicnal site. Tibs are also in place

C : ( dy at these sites as well as at four state acnitoring locaricas. If levels cf-3
-

.h , E ]O will be subjected to detailed radiochemical analyses. DOE will also continue
, radionuc11Jes demonstrate any increase above background leucis. the samplesW " *

3. 3
O m

@ "I3 6 to suFply accident response services such as meteorological rodelir:s support
y^ .h @ |~ O W and area radiological monitoring.

-s/~

..

_

@
'

"*Ju- g _
Nuclear Regulatory Consnission

(cI. h Q* The Nuclear Regulatory Cosatission (NRC) will operate one air saepling station"

n ' ~ "_. m : C located in the middle of the reactor courles. The air sample will be changed

I ~@gE E - :~: weekly and be analyzed by Easma spectrometry. The 1:RC will g, lace two sets of_
3 0 2 3 TLDs at 59 locations as shown in Appendia E. Each set contains two lithiumt'.

h $ E. ~Q berate and two calcium sulfate phosphors. Both sets will be read on a monthly~*

OJ basis, however, flexibility exists to read one set at more frequent intervals"
: : =

g. 3 d, should conditions warrant.
- m rv

/ }- OQ U.S. Public Fealth Service

- *1
k1 h. a Z* The U.S. Public Health Service (FHS). Tood and Drug Administration (FDA) will*,

T E ''., 8 defer further m.mitoring of foodstuf fs and milk in favor of a close following*~

y j f,C of the Conanonwealth of Pennsylvania's Departtent of Envirormental hsources) - -d

.F p g (DER) routine surveillance program. ITA t.ay, at its cptic9, split apprepriate

. 4 { samples with the Ccamor. wealth f or conf irmation.n
E PES /FDA will, hesever, be prepared to reinstitute and/or upgrale its f orserC

h i foodstuffs and tilk sampling progras in the event of an unexpected release

L' | fres Unit 11.
6
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!n the e v. ut w' a release W airba 'e r C utivfry i r. t u s o c; , .er ..'sCommo ns e a l t h_o f_Pe nn s,1v an i a,
Technical % ifteattor. 11 tits, the Dir= ster, trA- W1 rie:. ta; , 7; 3.

The Department of Environmerntal Reswrces of the Commonwealth of Pennsylvania not ified 17 the NRC and an ETA r ealth physics t ec hn!'iar re d.3 ,_ ed,=

will operate three continuous air sa'apling stations; on e at the Evangelical Positioning th* EPA health physics technician will be the respcnsn ility ef tt.
Press Building in Harrisburg, one at the TML % servatio1 Center and one in Director. EP4-N1 Field Station urtil additienal KRC persornel can be s am d

Coldsboro. Each mir sample will consist of a particulate filter followed ty a t o t i.e sit. f ror the NPC Regicnal Of fice ir Ring c f rrm13, y , ,. }.g3,

charcoal cartrid e. The sepics will de exdarged weekly, the particulate sf r The NKr health thsics personnel weuld W su;porteJ ts radiatirn w aitcrty
t

samples will be gama uanned and beta cour ted f or reacpor related r431enu. ib eq ui r 'n+ r t and analyt tr.a1 c apat ilit ies. 1 m bd ing t% pc qu min
laberatcry. Adc !' icnal MC persa. .e l u uld be . -,1 e g . Nr tw urs;j
the loc ati. r of the rebile ladcratory at the t ir.- d te cccurr e waThe Corenonwealth's milk sampling has reverted to its rcrtine survetilar.ce

program, which consists of t'onthly wilk sarplitg at til dairy f ar*s rear th dictare its rc6por=e riu . TM Se -ict N'' S i t e ' e e * t at a c 11' a m,r
that the Dir.ac tc r. ET.2-7I Fie ld sr. n %x .a ,a .-&mite. The milk samples will be gara.a scanned for all reacter related pw re b du.

emitting radionuclides. and meterological ir.f er at i -n. In Mc "' 4 the En ...m - L ordinatic,

'rs pe.ted teCenter of the DCE sill he Lt ''is by the FRC and L. ta ; - -
The Commonwealth will place T'.De at 10 locations shown in Appendix VI. The merial measurementa and pi m tracking. De tre pmse time f or an airt ra: t

TLDs will be read monthly. to reacn TVI can be e xpected to te f i i.- , ours urg,, na: ,1 y731 u 3s

vith a 6 tour maximum under virtually a, condition.

Aa part of a routine QA/QC program with the licensee, the Commonwealth will alw
collect local prodace and fish in season. The produce and fish samples will P*^n$ylvanf2 De; a rt ment c f Envirental Revvurcea UA LEP) b,, n , % ,

be analyzed by gamma spectroscopy f or any reactor related radionuclides. Fermel sty also provWe neitoring carability as appropriate.

The Commonwealth also participates with EPA, as previously discussed, to During certain in plant cle up w erations where an increase to 6 rau vi
gase ns releases may te c.w ted, additional survey teams tw N depicwd t omonitor the principal aqueous outfalls of the Reactor.
TMI y the ETA, the PHS, the NRC and PA ITR. The DOE t elio gr e.r ras aN be r

State of Maryland. stand y in the Harrisbars area f or such cre rations. (Th ue critical points in
the clear.up will te identified by th NRC as ruch in advar.ce as pessible.)

The Maryland Department of Natural Resources is conducting appromin.ately
quarterly sampling of fish, shellfish, aquatic vegetation and sedir.ents in Al* sampling will se rve as a r.4easurer.wret of ir:talarier expm ure as ull as an
the lower Susquehanna River and upper Chesapeake Bay. Stations begin in indicator of potent ial conta sination of r. ilk and f ood t rops. Sk uld a pre-

Boltwood Reservoir and terminate below the mouth of the Sassaf rass River. lonted airborne release occur, supplemental air ronitortr g st atirns will te
The sampling strategy is primarily to detect the environmental distributloc established.

of radionuclides discharged during the normal operations of the Peach bottom
Atomic Cenerating Station. Knowledge of the levels of discharge f rom Peach The contingency plan for release cf contaminated water abeve the licen:,ee'.

Bottom and the resulting environmental concentrations proviJes an espirical permitted level for diuharge to the Susquehanna Rivr is set forth in

basis for the prediction of effects from any discharges prcposed from the *Ppendix C. The plan includes prompt confirtnation of t he released ac t ivity
~

Three Mile Island. The Holtwood Reservoir Station prevides cpportunity fer by analyses cf grab and composite sarples followed by notification of t he
detection of T?f1 ef f ects prior to interf erence by Peach Bottom ef fluents, impact of the release to downstrean users. I.et ails cf the loint trA-

thus previding a basis for estimating the fractions of downstream detectable comonwealth of Pennsylvania plan are described in Appendi[C. In additten
t the nc tificat ion procedures c f appropriate Tennsylvania .yenc ies (,n r ti edconcentrations that are due to TMI.
in Arpendix C. the Director. EPA IMI Field Statien sill netif v EPA's

In the event of an emerger.cy, MD DNR will duplicate the routine sampling at Region 111 Of fice and EPA's Office of Radiatien Proyrrs c' t b d, tails cf

the release including anticipated impact t o t he ad joir. irg st at e s. trA'sthe anticipated time of maximum impact. Region Ill Of fice will then te responsible 'er ra t if , ing adj uning states.
This plan does nct alteY the KRC standard epe rat ir g ; r( ( edLi n for wts'i ati-CONTDICENCY Sl'RVEla.LA..CE PR0erpt ggs

-~ of the EPA Regional Office.

Contingency planning for the protection of the public must address the The Maryland State Departr4nt of health and Ment al Hygier.e Of fice cfpossibility of unplanned releases of airborrie radioactivity to the genera;
enviror. ment, as well as liquid releases to the Susquehanna River. Environ.w ntal Prrgr m will provide addit ional malitc r ing capatilit y a3

appropriate. .ter sa% !cs will te taker at all %ry led di tt k ing ure r
inta'.es from the Su. , Saaa River. These . t .c. e s u e :

7
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' 1. baltim.r. t'. E ?r.de - M a tei Pned iat e ly et sv.

; %., , Df W WIM Ifi*.igjATW TO M FELI A

2, Co%u in, rs 1Mnc The EPA sill be the lead Federal agency responsible for distribution ef
environmental data to the s.edia. All participants in this plan will keep each

3- Ealr.1rlJge' Pd. - Port De pa s t Inteve of the other participants adwhed in adrance of pending media releases
concerning TMI. Releases will also be f urnished to l'ettopolitan Edison Co.

i e r t? L ': t b 6 err a CdPiral.

WA1.!TY A$f4'PMCE
5, Oty cf Lt re de Crace

In ad11 tion to the internal quality cer. trol activities practiced by the Federal
v;n nytn $2; e r ar et Isrws to Pe .m Is at.!a s uich av ca eratiy asemies and the Coartonwealth r.f Tennsylvasta, orga-izctiens invab ed in T*1
wer wr31; wr t ci.t of Fe.ith . Wrt al lh pet.e pc rr it s. returing vill particip e in the it.terccuparisen stuffes listed belou.

Samples will be prepared nad distributed by the Quality Assurance Diviston ef
/s . l ist of M r. nw.ber s et icj tvi halm r espa.ible for the various EPA's Er.vironmental Nnitoring f ystems Laboratory - Las Vegas (DtSL-LV). The
rcnitertr.g yt urnes a. ~ is s W n tu teendix h intercomparison samples and the schedule for their distribution are as

follows:

Rf_Thi_P*3 MIS., g
Thre sill t e two tpes of data reporting procedures. The first type is
designed to duttitute inf orr.ation upon shich 1mnc41ste action ript be Tour-liter milk cross check hamples containing potassium-40, stror. tium-89,
taken and consists of inf ormal reporting s.ethods, wht!e the second strontium-90, iodine-131, and cesium-137 will be distributed in January, April,
trocedt.re is designed to provide a verifie d data base. July and October of 1981 to PHS, EPA, NRC, tte Commonwealth of

Ps.msylvania, and the State of Maryland.
- - EDI A1r RCPORT1% PPSCFif'RLS

.
1*M--
Fach of the monitoring agencies will inform the othe r monitoring participants
of unfirmed, positive levels of reactor-related radionuclides through the The following cresa-check water samples will be distributed to Pits, EPA, ERC,
Direc tcr, IPA TM1 Field Stat ion or bis designated alternate. He will the Commonwealth of Pennsylvania, and the State of Maryland.
prorgtly relay the infers.atten by telephone or in person to each Federal
Agency involved, the Comrvuwealth of Pennsylvania, and the State of bryland Tour-liter samples containing a mixture of photon emitting radionuclides
follosed in either case by written documentation of the event. It wen- (Cobalt-60. Ruthenium-lM, Cesium 134, Cesium-137, Chromium-51, and 21oc-65)
t rations of radionuclides in excess of those permitted in the environment by will be distributed during February, June and October of 1981.
IDCIR20, Appendix g, Table 2, Column 2, are found cutside the controlled
area, EPA shall be notified within 2 hours of discovery. Otherwise notifica- Four-liter samples containing strontium-89 and strontiuo-90 will be
tion shall be maJe by noun of the working day following discovery, distributed in January, May and September of 1981,

' Periodic s.eetings may be called by EPA at TMI to discuss propased and ongoir.g Four-liter samples containing lodine-131 will be distributed in April,
" operations which could impact the cf f-site agencies and to exchange informaticn. August and December of 1981. Fifty-milliliter samples for tritium analysis

will be distributed on a bi-monthly basis.
Pn crtin Data inre the Data Base,

Each participating Agency laboratory is expected to carry out three
All data will be reported in the fornat previously specified by EPA. Data ir. dependent determinations for each radionuclide included in a particular
f rean PHS, MC, DOE and the Comense alth of Pennsylvants and State of Wrylad stvJy and to report the result s to LFA. L'pon receipt of the reports of all
will be submitted to IFA monthly f or incluicn in the s ata base. EPA data participating laboratories, the data will be analyzed. The analysis
will also be placed in t't:e data base monthly. includes a determination of the laboratory standard deviation, calculations

of the normaltred range, norw.alised deviation, sample standard deviation,
On a nu.nthly basis, EPA will place f ata agained f rom Met ropolitan Idisun grand average of all laboratories and warming and control limits.
and the Ccrurscalth of Fer.nvylvania, as veil as relevant data f rom other
vrp.1zatim into the data taw. EPA sill t hen use co,puter t rawf ers to A report will be distributed by EPA to participating laboratories containing
tra m it verthly vdat.e to t he dat a base t w the originating organizatim f o. results of each intercaparison study. LPA vill immediately notify any
verificatica. All det. will be verified by the originating organization within participating Agency laboratory if it is dete rmined that the laboratory cross
15 d vs c f re t; t errers will be ref erenced by sample number for check re sult s exceed the qualit y assurance deviation level for any given type
<sruttW cr .i. c a t. , u t il 1, r a Ja. available to all partisigarts. of a*alysis.
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te .t* Idr Dab # .* ~ilo'. ~ Iid *Il ''a ) II'b E AI OI' EI C5 L M I '* ** #a a
"

Lafet) maa health elauld l e' F i ne ETA t erations c enter anf orum.d of their
# . . , , " . ac tis it ies, e itte r at i t.e reictor ette or eff-site. Ar.y *=virorrental date

" ' '
gathered b y CbC or MOEH t buld te submitted to the cree .ons center for
inclusion in the repart.

M1:W AN Nk ' hi %:.0,utLE RstrH CALI)/2.t
THL WW)AEtt Jr!71 5' M I::C F T. ~

of Ererg
.

W artwnt

7 f. . TW!.E NrGLAd s TLt
The h pa m m of Ener p should scr.tinue to sarnple and tor.furt s id ua o mes

p^v .' ,f' g g+,.. u.- cf soil a,d vegetat ica tr. the vicit.ity cf Three *.tle bla-d at a; trtate.

intervals. Inese, and all previous analyses, steuld greeptly subettted toe

t he operartens center. Other e nvit ement al data collec t ed by TE, or it s5, U f C. - I r r , ., ( r- f r.vi r4

M k . b, _r w r tv; s f w a - s er.t r t t rs, nch as radiat tm inte rs it r nature *ent e fior t el tcc9t e r ft:( t<..

Md . ii_ M- and aca twie r r ea-in 5, C..ould alte le iniuJed in the cc sined Federal
reprt. The Lerartu n- should also continue to previde meteorological suoport
at the operations center * a, needed.1,. !* c lur ,mr several Tedera, agenciep must co.tinue to plav a key it!= t r..

w' t i.e riti m s around the Three ?ttle IslanJ site of their safety u rirr Tre Erv a r orm c+.t al I r c s ec t ion Agency should stabe everv effort to obt ain all.e f.ral stan s of t;e plant s shutdown and initiation of cleanup. It is
settinent e nv i r enne r.t si radiation data f rom t he huclear itegulatory COPF1s%iDu,t|<c tial that the involved Federal agencies work closely together t o F '" *
the State of l ennsylvania, and t he ut t11t) .te r et t 5.redit'le em iiersental r adiat ion munit c ring data. Conseqametiv.

; ur ' et to the Iresident's direction that I c c.os d t na te t he assist axe < !!, rt e . , e

c: all rederal ageocles for the Three Mile Is:aad accident, I am tereby
ces tpat ir.g the invirensental Trotect ir>n A ency as the lead agen v for tieset I am very pleased with the reports 1 have received of t he escellentitarirg efferte, ir. additicn. I as askirqt each of the agencies named telow

u >perat ion amor:g the lederal agencies assisting in the Harrisburg area. I as. r' c r.t iriue to n et the r espns i: ilit ies led 1(ated and to previde aftquat'
confident that this spirit of cooperation will continue, and that all of ther e so :r c es f e r t t.o .e r a si s ,
participant s wt11 s.aintain their vigilance ur til the risks of radiation

"" ''' ** * ""*'
1-viv ermt al Pr ot ec tion ale.nn-

If you have any questions on these assignments, pleaba call me er GeneAt the lead agency, LPA should assume responsibility f or coordinating th*
tidenberg (4%-6 5 37) .collution ami docuw ntation of the environmental radiation data obtattieJ is

all of the Tederal apncies invobed since the accident occurred un Marc h 46
1979 The TJ' A should c ont inue to maintain an operations center staf fed with
radiatien s uc1411sts in the vicinity of Three P'11e Islar d to coordinate data
collec t ion and to inf orm the public, :breuth the Eclear Regulatory
Coenission, of of f eite radiat tor, levels. The information and dat a collected
by ETA should be made available to the other participating apncia s on a
regular basis. The EPA shculd also ccot inue to operate, at an adequate level.
Its ent t roomental monitoring network for air and sater-borne radiomettvitv.
Tinally, the EPA stauld pregare a report cf such envirenv4ntal raJ6eactivstv
for the r ec a.t.b e st d lishe d Pres ident ial Corr !=;sinn to investigate El e
ac c i d e r: t .

Ng l, t h, I d oc a i n ,_ m ad t e l f a t e

The I *d ord Drug h t nist r ativr. should continw to cadut s adlearial> a t of
ulk and f ood in t he vicinity of Three Male Island at appre;riate intervals.
These, ani all p r e vien ar.aly se s, should be pree;t1: ntcit t ed to the

n. CM inan h eph Hendrie,< pe rat icne center. o: t e r er.vi r r.nwr.tal dat a coll u t =J t v FDA, such as
t;ucIcar begolat cr y Cerr.1=sion

cas!'.rst t e ad t r p. SS aid alec be i t.c l ud e d in tbs r M ited T=.ieral rep rt.

;-

A4

N



/J1'12011.1 AFFI 01% & (Ccntinacf.1

METROPOLITA:. EDISON TMI LONG-TERM PDNITORINC FROCRAM pg;g g

lacation location Code
The Metropolitan Edison (Met-Ed) Monitoring Program, is a combinat'on of the
1MI-1 and TH1-2 7.nvironmental 1echnical Specification required preguas and Alsine farm h ow) ,, gy
increased monitorir:g activities which were initiated af ter P. arch 26, 1979. Bec'6er Farm (cow) y

Tishing farm (cow) g4 3
The monitoring program is subject to change based upon review of the results Cellip Tarm (ccw)
tad requests f or additional monitoring. In no instance will the pregram te kardiscn Tarz (goa s) jg
rsduced to less than that required by the Environ. ental Technical
Specifications. All major reductions in scope or intensity will ta dissussed
with the ERC and the Cow.onwealth of T ennsylvants prior to implementation. Eartling Trequency - Eiseetly

All air, water, and milk sampling locations refer to a location code which Analysis - radiciodine (chen, spe.)
Thedinotes location as a f unction of azimuth at d distance f rom the reactor. racna spec.

location code is shown as Table 1.
69-90 r (quarterly cou-posite)S

Air Sampler Network
Met-Ed Water Sa::.pling tietsork

location Location Code.
Me t-Ed Sanglicg and

Eorth Weather Station I F*, Location location Cvde Analysts Code
Talmouth Substation 6C1

Observation Center SAI Steelton Water borks 15r1 2'4 '

West Fairview 35CI Ssatara Creek IC3 2
7FI ODI Outfall TM1 1051 1Drager Fara

L.5141etown ICI b Distance Between 001 Outfall
Coldsboro Air Station 1211 and South End IMI 9A2 g

'

North York Substation 9GI South End TMI 931 5
York Haven Generating Station BC2 2,4

Sampling Frequency - weekly Brunner Island BE 2.1.4
Chickies Creek t.C 3 6

Analysis: Celu::.bia Water Plant 7C1 2,1.6
Wrightsville 7C2 3

Air particulate - Cross Beta York 9c2 3
Carna Spec. - if Cross Beta exceeds alert level 1.ancaster 7C3 3

Quarterly composite 09~90Sr Cross Alpha, Casna Spec.
of air particulate Sr:PL1!;O AND ANALYS15 COLES

Charcoal Cartridge - radioiodine
1. Daily composite analyzed fer radioivdine (irn-exchange separatten), gross

beta, tritium, and Fan.c.a radioact ivi t y scan) .

2. Autoutic cowsiter (clints hearly Scples c i raw seter. Comp site
sa:ples collected bist vily. Total certesit e saeple for renth analyzed
f or t r it t.c and F .a r d i e.ac t h ity (*c e ).

E-1 g.,

N
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AFFEMDIX B (Continued) TABLE A -1

T1 stance & Azimuth of Sampling Locations Fct 2he
3. Automatic compositor collects hourly samples of finished water. Composite Three Mile Island Euclear Station offsite

samples collected biweekly. Total composite sasple for month analyzed for aettency adiological Environmental Menitoring Frogram
tritium, samma radioactivity (scan) and groes beta radioactivity.
Analysed for 133 1 if the gamma scan is posit tse.

Distari e Distance
Quarterly cosp' site analyzed for 895r and 90Sr. focatier frtle*) Ariruth location (tiles) Arf uth

4 o

5. Weekly raw grab sample composited masthly and analyzed for tri.ium and }s! O,*I $'3e |k3 $,3 $$7egamma radioactivity (scan).
43; g,3 y gg- 3cg 7,3 g 39c
5S2 C.2 45c F C2 2.3 It5e6. Raw grab samples taken if I33 1 is found in water samples from Lancaster

or Columbia when upriver samples are negative. 937 o,4 ggio 14c1 2,7 ;g 3e
1051 0.6 200o 1403 2.7 285o
1151 0.1 2210
1452 0.4 293c 1401 3.5 2 * recAdditional Samplea !651 0.2 34Dc

4E1 4.4 756
1A2 0.7 De er! 4.1 160s4A1 0.5 650 EE1 4.1 ione

Fish, aquatic plants, aquatic sediments are sampled periodically as well as 5A1 0.4 E6e
tiscellaneous food products as they become available. 7Al 0.3 137o 7T1 9.0 13;o

7A2 0.5 137o 15F1 6., 308s
9A2+ 0.5-1.0 1950-1910

TLD Eetwork 9A2 0.5 15Le 2C1 10.5 32'
10A1 0.8 202o 4C1 10 6Ee10A3* 0.2-1.0 1910-2130 5C1 10.6 970
11A1 0.5 225o SC2 10.6 97cMet-Ed
13Al* 0.7-1.0 258 2810 6C1 10.5 120a 1

0Imcation Location Cod *
16Al 0.4 3320 7C1 15 1240
16 A2 * 0.2-1.0 3260-34Po 7C2 15 12ee- North Weather Stat on IS2

North Bridge 252 7g3 g5,3 g;,o
ggg g,y So 933 g3 333Top of Dike 452
4B1 1.1 e50 9C2 15 164oa no t Colline Substation 8 5B1 1.0 920 15G1 15 3090

South TM1 952 6B1 1.5 1180
Mechanical Draft Cooling Tower 1151 7B1 1.1 141 Ind* 0.2-2.0 2700-9 *North Boat Dock 1651 783 1.6 1400 Ctr1* C.2-2.0 900-2700Shelly Island 1452 911* 1.0-2.0 1720-1940Laurel Road 4A1 981 1.5 163oObservation Center 5A1 982* 1.0-2.0 1850-1940Kohr Island 16Al 983* 1.0-2.0 1850-1940S. End Shelly Island 1081 10B1 1.1 2040Coldsboro Air Station 1221 1281 1.6 253oMiddletown Substation IC1 16Bl* 1.0-2.0 326 -3460Drager Fara 2F1 1688* 1.0-2.0 326 -34800
Route 241 4C1
North York Substation 9C1 * Locations so noted -re part of the fist sa=r11rg program and since electrof f shingW. Tairview 15C1 is the pri=ary collection tectnique, that entire area is generally fished.Colu= bis 7C1

Changeout - monthly
E.

b- 3
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ETATICE A2, DHL ,.IS5OCIATED W.*
aS* A._T_T_O,S _A_Z_ Pl ?_T. . _ -.

ASSOCTATED TOW -- 036 095 0.5 iM1 Observation Center.-- --

' 00 * 2t0 . 0.2 F;.htcg Creek, FA - Robert Pean Cu!! Station 037* 025 0.7 I;crth Cate. TM1

002 " 320 5.2 Fighspire, FA -- Cittrens Fire C #1 039* 175 0.E South Gate, IM1

003 325 3.5 Middletten, FA -- Harri6 burg internatienal Air;crt 039+ 329 5.3 lower S-atara, FA-

.' 004 3fD 3.0 Middis ton, FA - Elwoods' f tewco Statien 040+ 314 10.6 Steelton, PA
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L;9 150 ~3.0 ';e wil l e , FA - Ercoks Farm (Eari 2:sssley pesidence) 042 174 4.9 Conewago Heights FA

OD 04* 6.E E11tabethtom. FA - K.' B0ffer ARCO Service Statscr'. 001hSCLKG 110 31.0 Lancaster. FA - Visitors Inf ormatica Center
011 130 , 2.9 'Falmouth, FA -- Charles trc~ks Eesidence tiO2ESCI 3 055 25.0 14banon. TA - John Deere Equipment Co.

CAS '150 3.0 Falmouth FA - Dick Libhart Fesidence 003nS N 275 31.0 Grlis1% FA - @rs Mm Mm
014 ,145 5.5 f.aintridge, FA - f air. bridge Fire Carpany 004PSOEGG+ 180 25.0 Loganville, PA

015** 155 6. f- Saginaw,FA - United Nethc.dist Church

' *
016 160 7.0 Manchester, PA -- Manchester fire Departunect

017 ~ 160 3.0 ' Tork Haven, FA - Tonk Haven Fire Station

019a* 205 10.7 Strinestown. FA -- Ereaner's Mettle Service Stat',n h Sta s ad M
* Scheduled f or deletion af ter January 1,1980

020 205 2.5 Fleasant Crove, FA - Zane Reeser Eesidence
** Reactivated stations

021 250 4.0 Newberrytown, FA - Enon Ewick Service Statior.

023* 265 2.9 Coldsboro FA -- Moellar Residence

025** h0' 7.0 Heelsten, FA ~~ Keefer's luon Service Station

026** C;5 10.0 hw rr.t.ey, FA -- Good's ARCD Service Stat ion

030** 160 13.0 York, FA - Tork Fire Station, Springetts #16

031 270 1.5 coldsboro, PA -- INaty P. iller Residence

034 305 2.7 Flainf teld FA - Polites ReFidenCe

0 33 (f' 3.5 Londsoderry Teeship FA -- Ceorge Hershberger
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AfTL'111 C
tJ A/'~ 'a r yy n u n at '

, .t.w tt 6.1 ; * . a m- =
PENN$YLVANI A DEPART".13T or Et Vif.ON*.tWTs! t M m.'ts for ler . 7 naly.42 to e mf1+v r wt the w tt"4 u 2nler b4 neat m

EURZJLU OF WATT.R QUA1.1TY MANAg&.~ . rid t m . . .n. the str - (Part fa e ; 4 (c cf @ to m :ty. M w.ll
FROGRAM TOR MOSITOEING bASTC4AIER Dlb.PN01$ also certact IJC/Fot IJ 1re tee ette to cbtat:s trc i r f c rN! m f rtt t he

FpOM WREE MILE 1$LA'O in-plant oct.i t o r s . The D'R b reeu et Radiatlov hotedt R- rJctMr
appren.iat e IW1 staf f will be nc tificc.

4 Tr a bat a r sa p!e s !11 t,e . we l ) e * ty ge m q. qu - te a ; c.w .
OBJECTIVE les s ti am one tenth (' t}( e im , e r- 1 s 3 9 ' e e n .,s :, tr.

h W .arv as ;isen ty 1 M i U. C.
The monitoring program f or die-charges f rom Three Mile Island and for the
Susquehanna River below Three Mile Isla,d is desiped f or the folle.seg I The I 4 .au c f Mia t m i r c = ' r. n 1 ; hu t h= s i !., i

purposes: Firet. it serves as an early serning system to uctif y doc- the h arge W er 4:1 mi'M b uta a. h . . 41 s iis . ne ,d.

stream water supplies and other water users should any high-level radio- I"" I ' W 1" C' r a I t a t a c . W t t the tuttau 6,1 *ater C. 'a '.% ed
active discharges occur. Second, it provides a historical account of the IFA= d'i"fii r* wh* t 'e r c m.w t r e as w a s .e r s ull t e ta.i..
radiological quality of discharges f rom El and of the river to show what,
If any, concentrations of radioactivity exist. Third. it serves as an #- 3* hu au cf . .te r walit y %r.a,e re nt will r >t t h he esti.<.,,

it. dependent back-up to the Metropolitan Edison (Met-Ed) monitoring progran ' ''" '' u t ha t an mal wanence has harte xJ. M acate tc t ro - rh
Fourth, it should provide some degree of public confidence in any decisions ed md Wact cf the discLa rge n ttt ir s a te r sunlie s . ,c, if 4, 7 ctr aie.
that are rade concerning any discharges, rewar d c1c c s the sater irstakes v.ti' the Jterharge rum. Nrt- <r. tke

f t at e c f NrylaN vill be otif ted.

EARLY WARNING SYSTEM I* U ''' A" F *"I * * " * ad41tacrai sanli g a the r iver vil b
init iat ed to t rac t the dir trib.t ion of the di. charge of radh..atic is.

A continuove water system has been insts11ed on the Radiologies) Outfall (001) Saules steuld be collected by WV1 Regim a1 Fr af f at ti e b :h we.

at TMI and is cooperatively operated by CER/BQi and ETA. This system is cco- Wa r n uic Lam at 'ner Isla and at the run u ir W, f e m;1nprised of a modium iodide detector coupled to a single channel analyser with * I""#"U* * * * " *"* D " d " * * N D * * I " " *

rate meter and strip chart recorder output. The analyser has a window width EPA s TK1 Tield Stat ter hboratcry,
f rom apptgaately 30gev to 700 key and is capable of detecting concent ra-
tions of I and/or Cs of about 100 pC1/1 in the countirg chamber. Ar.
automatic telephone dialing system will activate paging units to alert LER SPFt 1%C 10 CAT 10M
Water Quality Management (WCM) and EPA personnel. The concentration level
at which the paging unit is activated is variable and will te established ^'N ''I#N "# " * * " " ' " " "*'''

.*

based on the inventory of radionuclides in the contaminated water. Os of [.
" ' *8' !* * " " '' "

September 5,1979 that level is set at approximately 1.000 pC1/' * " " * " *" ** * * " * " ** "e
'"M ' Y."on 3M s as the limiting radionucisde.)C ' " ' * * N'' " I I" I ' " "' "*

to a level cf 10 picocuries/ liter."*"he " * " * *
T twreau of Eadiatic F r e t.ct i6ns.

then take the sample and analyse for yacss alpha, press tet a and t r at ie t o a
ALAnt RESPONSE _AND SAMFLING Pt.AN sensitt y $1 stent s M m ting s n 1M ame g ut N M .

Should the early warning system detect an unusual occurrence, a Qt staf f J A weekly grat sa:ple will W ullectee la ,1R/ , .ru . at ( 673
Island, ateve Three '*t h Islard. for te.igrowd cara. nu er un w 11 *emember and EPA will be notified by an automatic telephone pagt.tg syst em. In

such an event, the following procedures will be utt11aedt ,7,alyzed by g av.a v an to a level of 10 ;in suru s per ' Ara r pcss*

alpha. gross t e ta ar.J t rit J e. t e a m. sit uity ( niister- t . : ; se %rveil-
1. The designated WQt staf f cember and the senior EPA representative S ance ; rc t ocol. It is re a p iled that u.str m L * latin ;t: ^* r e.i i -

will make telephone contact to activate the confirmation and notification activity into the tiver,

Procedures.
3. The City of b w aster', Jr r inta.e t- t%' 5 u ma knar will

!! N - W ie s ll k-2. The EPA representative will notify the KitC and Metropolitan Edhon h sailed every hw rs. a r a < c7e v i t J ~ru st a .b
and request esaminat ten of in-plant monitors (OTL-7) f or confitv.at Na .md tehn b tW City cf la H uer in #. s1C t r a, srte. to 5 .su if*

appropriate action if r.ecessary. PaJiatsen Protects, l e erett rv f ,' r a a.m is. -is o ;1e s !!! t e r alsted
in the sa" + ve r as t'.. ether t her s e ries.
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APPENDIX N. OCCUPATIONAL RADIATION EXPOSI DURING ONSITE WASTE HANDLING

N.1 INTRODUCTION

Handling of radioactive waste generated at TMI-2 involves the following major steps that iil
result in occupational radiation exposure to site personnel:

Transfer of solid materials from source to packaging station
Waste packaging

Transfer of packaged waste to onsite staging / storage facilities
Transfer of packaged waste from onsite storage facilities to truck loading area
Truck and shipping cask loading
Survey of trucks and shipping casks price to transport

The occupational dose received during each of these major steps will depend on the radiation
field in which '.he operations are performed, the crew size, and the time required to perform the
operation. The bases used to estimate the occupational dose incident to each of the major steps
described above for each of the major waste forms are discussed in this appendix. To prepare
these estimates, the staff made the following basic assumptions:

1. Systems used to compct trash would be operated by a crew of two in a 2-mR/hr field.

2. Drums or LSA boxes with surface radiation levels below 200 mR/hr would be handled
unshielded, with distance from the package being the primary basis for reduction of the
radiation field.

3. Packages with surface radiation levels above 200 mR/hr would be handled either remotely
or within a transfer shield. The average radiation field personnel would te exposed to
during these handling operations would be 2 mR/hr.

4. Packaged waste stored onsite would be segregated by radiation level. packages with
surface radiation levels below 200 mR/hr would be stored in an area where removal will
espose personnel to an average radiation field of 10 mR/hr. Package with higher
surf ace radiation levels would be removed from storage using remote handling tech-
niques, and the average radiation field personnel would be exposed to is 2 mR/hr.

5. The loading of unshielded packages onto a transport vehicle for unshielded shipment
would be performed in an average radiation field of 20 mR/hr.

6. For shielded cask shipments, the average radiation level at the surface of the shipping
cask would be 50 mR/hr.

7 Preshipment surveys of closed vans used for unshielded shipments and of shipping casks
would be performed in an average radiation field of 10 mR/hr.

These basic assumptions form the basis for occupational # Jse estimates presented below. Since
the operations involved and the magnitude of the radiatir n fields will vary with waste form and
package type, these estimates were prepared separately.for each of the waste forms to be handled
and shipped offsite.

N.2 SOLID HATERIALS

The solid-material waste that could be generated consists of trash, contaminated equipment,
irradiated hardware, and filter cartridges. Once packaged, these s.did materials can be divided

N-1
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p into two categories according to surf ace radiation level--those below anJ those above 200 mR/hr.
Each of these package categories is discussed below. !4

!

N.2.1 Packages with Surface Radiation Levels Below 200 mR/hr;

i

| The waste forms expected to fall in this category include trash, contami'ited equipment, and some
: Irradiated hardware. These materials would be packaged either in 55 gailon drums or LSA boxes

(3' x 4' x 6.5) with a volume of 80 ft .3
;

7 Details on crew size, work effort, radiation fields, and occupational dose for the steps involved
j in handling trash packaged in SS gallon drums from its generation through loading on a truck for

.offsite shipment are given in Table N.I. As shown, the average occupational dose is 5 pc: son-'

mrem per drum generated. Details of the steps involved in handling noncompactible trash, con-
taminated equipment, and other hardware packaged in LSA boxes from its generation through loading
on a truck for offsite shipment are givet in Table N.2. The average estimated occupational dose
is 26 person arem per LSA box generated.>

!

Table N.1. Occupational Exposure from Handling of Low-Activity Trash Drums

,

Time Radiation Unit
Crew Required Fieid Number Occupational Dose

Handling Operation Size (minutes) (mR/hr) of Drums (person-mrem / drum) '

Pickup and transfer to
apackaging area 1- 5 10 0.S y,7

,

,
Drum loading / compaction 2 6 2 1 0.4

! Pickup at packaging area 2 5 20 4 0.83'b

Transfer to storage area 1 5 20- 4 0.42
Placement in storage area 1 3 10 4 0.13 '

Pickup at storage aret 1 3 1G 4 0.13
Transfer to loading area 1 5 20 4 0.42

| Placement in loading area 'l 3 20 4 0.25
i Truck loading 12 15 20 4 0.83
,

j Truck survey 1 15 10. 90 0.03
,

Total s 5'
i

a
ihe volume of waste handled in this operation is equivalent to half the volume of one

[ drum.
1 b

After packaging, drums are transferred by forklif t on four-drum pallets.4

,

, ,

*

These unit occupational dose estimates are the basis for the estimates of occupational doses
presented in Sections 5, 6, 7, and 8 for these waste forms far drums and LSA boxes.~

:

'

N.2.2 Packages with Surface Radiation Levels Greater than 200 mR/hr'-

The ' waste forms' expected to be in this category include spent filter. cartridges, 'some contami-
'nated equipment, irradiated hardware, and immobilized incinerator ash. These materials would be
packaged in SS gallon. drums and in large cylindr'eal and rectangular metal-containers. Details
on' the steps involved in handling a typical;spe..t filter cartridge from its generation through1

- survey of ~ he shipping cask used for shipment are given in Table N.3. The average occupational
dose is about 11 person-aren' per cartridge, or about 77 person-mrem per drum. This was used to

- -estimate spent filter cartridge handling doses in Sections 5 and 8.

,

- , . , - . . , . , . - - - . . . . .-,- -.- - -- - --. . - - - - - ~ . - - - - . . - - - - - - - --
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i Occupational exposure data for the steps involved in handling relatively high-level contaminated
equipment and irradiated hardware are given in Table N.4. It is based on packaging in containers

1 of 70 fts capacity compatible with shielded shipment, with sectioning and disassembly operations
performed using remote techniques. The average estimated occupational dose per disposable con-
tainer is 38 person-mrem. This value was used to estimate occupational doses in Sections 6 and

,

'

8.
'

i

i Table N.2. Occupational Exposure from Handling of LSA Boxes
,

Time Radiation Unit
Crew Required Field Number Occupational Dose ,

Handling Operation Size (minutes) (mR/hr) of Boxes (person-mrem / box) |
i

Pickup and transfer t b
packaging area 1 5 10 0.25 3.3

Segregation 1 5 20 1 1. 7 :'

aSectioning / disassembly 2 30 20 5 4
CBox loading 2 15 20 1 10

Transfer to storage area 1 5 20 1 1.7-
;

Placement in storage area 1 3 10 1 0.5
,

,

Pickup at storage area 1 3 10 1 0.5
,

Transfer to loading area 1 5 20 1 1. 7i

Placement in loading area 1 -3 20 1 1
,

Truck loading 1 5 20 1 1.7

| Truck survey 1 15 10 9 0.28
1 ;

Total * 26'

.

' Based on sectioning /disa u mbly of 20 percent of waste received.
Volume of. waste nandled in this operation equivalent +7 one quarter the volume of one4

|
box, i

CAfter. packaging, boxes are handled by forklift.'i

Steps involved in' handling incinerator ash from its generation as combustible trash through sur-;

! . vey -of the shipping cask used for drum shipment. are presented in Table N.S. The average esti-
mated occupational dose is 18 person-erem per drum, the figure used in Sections 6 and 8 to esti-!

1 mate occupational exposure if trash is incinerated.

'N.3 PROCESS SOLIDS
\

The process solids that could be generated consist of expended ion-exchange materials from the
,

-EPICOR II system, the zeolite / resin system, and .the evaporator / resin system; accident sludges;'

and evaporator bottoms. These wastes will be packaged in drums or large containers with surface'

radiation levels in excess of 200 mR/hr and will be handled using remote techniques. The basis !

for estimating occupational exposrre incident to waste handling for each of these waste forms is
'

discussed below.

N.3.1 EPICOR II Resin Wastes y

-{ Estimates of the . occupational exposure from the steps involved -in handling resins generated by
i use of the EPICOR II system are given in Table N.6. The average occupational dose per resin

liner - is . estimated as 18 person-mrem. The same values given in the table are applicable to3 ,

handling of the 50-fta resin liners that could be generated by the evaporator / resin system dis-i

| cussed in .Section 7.3. These-unit occupational dose estimates are the basis for waste-handling
dose estimates. for EPICOR II liners in Sections 5 and 7 'and evaporator / resin system resin liners
in Section 7.~

, . _ _ . . _ _. . _ - _ , _ _ _ _ _ . _ _ ,,. _ _ __
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Table N.3. Occupational Exposure from Handling of Spent Filter Cartridges

Unit
Time Radiation Occupational Dose

Crew Required Field Number of (person-mrem /
Handling Operation * Size (minutes) (mR/hr) Cartridges cartridge)

Removal from housing 2 10 20 1 6.7
Placement in transfer shield 2 5 20 1 3.3
Transfer to packaging station 1 15 2 1 0.5
Packaging in drum 2 5 2 1 0.33

DTransfer to high-activity storage 1 15 2 7 0.07
Semoval from high-activity storage 1 15 2 7 0.07
Placement in shipping cask 1 10 2 7 0.05

cShipping cask closure 1 15 50 49 0.25
Truck survey 1 15 10 49 0.05

Total s 11
aAll handling is performed remotely.
bEach 55 gallon drum contains seven cartridges.
CEach cask contains an average of seven drums.

Table N.4. Occupational Exposure from Handling of Irradiated Hardware
and Contaminated Equipment

Unit
Time Radiation Occupational Dose

Crew Required Field Number of (person-mrem /
Handling Operation Size (minutes) (mR/hr) Containers container)

Pickup and transfer
to packaging area 1 15 10 0.25 10

Segregation 1 10 10 1 1.7
aSectioning / disassembly 2 30 10 2 5

Container loading 2 15 10 1 5

Transfer to storage area 1 10 2 1 0.33
Removal from storage area 1 5 2 1 0.17
Transfer to loading area 1 10 2 1 0.33
Placement in shipping cask 1 10 2 1 0.33
Shipping cask closure 1 15 50 1 13

Truck survej 1 15 10 1 2.5

Total * 38
aAssumes 50 percent will be remotely disassembled or sectioned.
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Table N.5. Occupational Exposure from Handling of Immobilized Incinerator Ash

Time Radiation Unit
Crew Required Field Number Occupational Dose

Handling Operation size (minutes) (mR/hr) of Drums (person-mrem / drum)

Pickup and transfer to a
packaging area 1 5 10 0.l 8.3

Segregation 1 5 20 0.5 3.3
bIncineration 2 30 2 0.5 4

Immobilization and packaging 2 20 2 1 1.3

Transfer to storage area 1 5 2 1 0.17

Removal from storage area 1 5 2 1 0.17

Placement in shipping cask 1 10 2 1 G.33
CShipping cask closure 1 15 50 18 0.69

Truck survey 1 15 10 18 0.14

Total s 18

a 3 trash,Each drum contains the equivalent of 175 ft
b 3Incinerator throughput of 350 ft trash per hour.
cWith drums at 2 R/hr, shipping cask capacity is 18 drums.

Table N.6. Occupational Exposure from Handling of EPICOR II Resin Liners

Time Radiation Unit
Crew Required Field Number Occupational Dose

Handling Operation Size (minutes) (mR/hr) of Liners (person-mrem / liner)

Transfer to truck transfer cask 10 2 1 0.67*
.

Transport to storage area 1 10 2 1 0.33

Transfer to storage 2 10 2 1 0.67

Place in storage 1 10 2 1 0.33

Remove from starage 1 15 2 1 0.50

Load shipping cask 1 10. 2 1 0.33

Cask closure 1 15 50 1 13

Survey truck 1 15 10 1 2.5

Total * 18
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|
N.3.2 leolite/ Resin System Wastes |

Steps involved in handling zeolites, resins, and spent filter catridges f rom the zeolite / resin
system are presented in Table N.7. As shown, the average occupational dose per 10-ft liner is3

13 person-mrem. The dose f rom the larger 6' x 6' liners would be similar. These unit occupa-
tional dose estimates are the basis for waste-handling doses estimated for zeolite / resin system
liners in Sections 6, 7, and 8.

N.3.3 Evaporator Bottoms and Accident Sludge

Detafis of the steps involved in packaging and handling evaporator bottoms and accident sludge
are presented in Table N.8. The estimated unit occupational dose for both waste forms in the
immobilized condition is 5 person-mrem per drum. These unit occupational dose estimates were
used as the basis for waste-handling dose estimates for accident sludges in Sections 5 and 6 and
for evaporator bottoms in Sections 7 and 8.

N.3.4 Liquids

The liquids that could be generated consist of chemical decontamination solutions. Some drums of
immobilized decontamination solutions will have surface radiation levels below 200 mR/hr and
others will have surface radiation levels above 200 mR/hr. Occupational exposure info''mation for,

the steps involved in handling the low-activity drums is given in Table N.9. The average esti-
cated occupational dose is about 3 person-meem per drum. Similar information is presented for
ths intermediate-level solutions in Table N.10. The average estimated occupational dose is also
about 3 person-mrem per drum. These values were used to estimate occupational dose for packaged
decontamination solutions in Sections 5, 6, and 8.

_ _ _ ,
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Table N.7. Occupational Exposure from Handling of Zeolite Resin System Liners

Time Radiation Unit
Crew Required Field Number Occupational Dose

Handling Operation Size (minutes) (mR/hr) of Liners (person-mrem / liner)

Transfer to storage
(underwater) 2 15 2 1 1

Transfer from storage
(underwater) 2 30 2 1 2

Load shipping cask 1 15 2 1 0.5

Cask closure 1 10 50 1 8.3
a

Survey truck 1 15 10 2 1.3

Total s 13

a 10-ft8 liners are shipped two casks per truck.

Table N.8. Occupational Exposure from Handiing Drums of Evaporator Bottoms
and Accident Sludge

Time Radiation Unit
Crew Required Field Number Occupational Dose

Handling Operation Size (minutes) (mR/hr) of Drums (person-mrem / drum)

Transfer to storage 1 15 2 1 0.5

Removal from storage 1 15 2 1 0.5

Placement in shipping cask 1 10 2 1 0.33

Cask closure 1 15 50 5' 2.5

Truck survey 1 15 20 5 1

Total *5

aExpected radiation levels will permit between four and seven drums per cask shipment.
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Table N.9. Occupational Exposure from Handling Drums
of Low-Activity Decontamination Solutions

Time Radiation Unit
Crew Required Field Number Occupational Dose

Handling Operation Size (minutes) (mR/hr) of Drums (person-mrem / drum)

Pickup at packaging area 2 5 20 4 0.83a

Transfer to storage area 1 5 20 4 0.42
Placement in storage area 1 3 10 4 0.13
Pickup at storage area 1 3 10 4 0.13
Transfer to loading area 1 5 20 4 0.42
Placement in loading area 1 3 20 4 0.25
Tru:k loading 2 5 20 4 0.83
Truck survey 1 15 10 90 0.03

Total s3
a
Af ter packaging, drums are handled on a four-drum pallet.

Table N.10. Occupational Exposure from Handling Drums
of Intermediate-Level Decontamination Solutions

Time Radiation Unit
Crew Required Field Number Occupational Dose

Hind 11ng Operation * Size (minutes) (mR/hr) of Drums- (person-mrem / drum)

Transfer to high-activity storage 1 15 2 1 0.5
Removal from high-activity storage 1 15 2 1 0. 5
Placement in shipping cask 1 10 2 1 0.33

DShipping cask closure 1 15 50 10 1.3
DTruck survey 1 15 10 10 0.' 2'5

Total s3
#All operations performed remotely.
b
Average cask' radiation level of < 20 R/hr shipped in a 14-drum cask, > 20 R/hr to 100 R/hr
shipped in a seven-drum cask.

_ _ _ _ _ _ _ _ _ . - - -
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APPENDIX 0. DECONTAMINATION STATUS OF AUXILIARY AND FUEt HANDLING BUILDINGS

The decontamination status of the Auxiliary and Fuel Handling Buildings (AFHB) as of September 1,
1980, is summarized in Tables 0.1 through 0.3 for three dif ferent elevations within the build-
ings. The floor plans of the Auxiliary and Fuel Handling Buildings for these same elevations are
shown in Figures 0.1 through 0.3, and the area labels in the first column of the following tables
are keyed to the labels in these figures.

|

0-1
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Figure 0.1. Auxiliary and Fuel Handling Buildings, 281-foot Elevation.
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Table 0.1. Decontamination Status for Elevation 281 as of September 1, 1980

Initial Levels Present Levels
Surface Surface
Contamf- Radiatign Contamf- Radiatign RemainingLocation * Area Description Decontamination Efforts / Status nation Level nation Level Erfortst

A Liquid Waste Initial entry made with Scott Air >108 5,000 1
Transfer Pump Packs. Radiac wash, decontaminated
Entrance Way to door.

B1 Cleanup Deminer- Decon complete except for deminer- 5,000 <1,000 2,4
alizer and alizer resin. First personnel
Filter A entry with supplied air, respira-

tors later. Hydrolaser used.
d dB2 Cleanup deminer- Decon will require disposal of spent 10,000 10,000 2,3

alizer and resin.in spent resin tank, transfer
Filter B of cleanup demin. resin, change

filter. No action taken yet.

C Liquid Waste Gross decontaminated for maintenance. >106 <50,000 1,2
Transfer Pumps

<1,000 2,4 $D Evaporator Con- Floor drain removed, Radiac wash >106
densate Test used. Decon complete except for
Tanks filters and motors.

El Hakeup Pumps Entrance ways to all MP cubicles 10,000 3,000 4
Entrance Way have been decontaminated out

require additional work.
E2 Makeup Pump A Respirators used. Gross decon >106 10,000 <5,000 4

completed; light decon need,
except for strainer and rotor.

E3 Makeup Pump B 3ross decon complate. >100,000 (25,000 <5,000 1,2

'See Figures 0.1 through 0.3. tRemaining Efforts:
b 2DPM/100 cm . 1. Further decontamination required. 4. Light decontamination required.
cmR/hr. 2. Transfer of fluids, changing filters, 5. Debris removal.

d r 6. Decontamination complete,
had t. 3. m tam ation required--

t a e
not yet started.
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Table 0.1. Continued
, .

Initial Levels' 'Present Levels
Surface- Surface

-

-Contamf Radiatign Conta.mf- Radiatign Remaining.

-

flocationa. Area Description. ' Decontamination' Efforts / Status nation Level nation Level Effortst.
,

'!

E4 Makeup Pump C Respiratorsusedj:initialpassreduced. >108 <5,000 1,2
smears to.5 x 10 . Light decon
required.

.

d.Flz .| Neutrali zer_ . Water was cycled in'and out of '150 3,000 1,2
Tanks- tanks reducing dose' rate at door

.to 45 mR/hr.'

F2f Neutralizer Decontamination' complete. 150 <1,000 6

. Filters
F3| . Neutralizer This room' decontaminated several >108 100 <1,000 40 1,2

- Pump Room . times, still requires additional i

effort. . Piping needs flushing.
-G Reactor Coolant. Further light decon required. <5,000 4

Waste Evaporator
'

o

; H1: Reclaimed Boric- Initial decontamination iompleted >108 <40' <5,000 1 0'
LAcid Tank. 'with supplied air. Subsequent

passes reduced levels further.<

Maintenance in progress. 6

H2~ Reclaimed Boric- Same status as Hl. >108 50- <5,000 1 |

Acid Pump

J1 : Spent Resin Seven decontamination passes re- <108 125 <1,000 <24 2

Tank A duced levels to about 2K DPM.
Final decon to be' completed prior
to addition of; cleanup resin.

J2- Spent Tesin Six decontamination passes re- <108 30 <1,000 <10 2

Tank B duced levels to 2K DPM. Final <

decon to be completed prior to
addition of cleanup resin. ;

'See Figures 0.1 through 0.3. .tRemaining Efforts:<

bOPM/100'cm ,
~

1. Further decontamination required. 4. Light decontamination required.2

C
mR/hr.' 2.' Transfer of fluids, changing filters, S. Debris removal.

'

6. Decontamination complete.
.3. tam nation required--

A et e o ault. not yet started.

;
<

;

-m_ - . , . , . _ , ,
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: Table 0.1. Continued

Initial levels Present Levels
Surface . Surface.-

.
. Contamf- Radiatign Contamf- Radiatign RemainingLocation * Area Description = . Decontamination Efforts / Status nation Level nation . Level Effortst

|J3- Spent Resin Seven decontamination passes re- <108 5- <1,000 3 6Pump Room duced levels to'l.5K DPM. This
'

area used for Radiac wash drum
storage--total decon required

. prior to transfer oficleanup resin.

KL 'Oll-Drum Storage Room is'being used to store Radiac: 700 <1,000 6
wash drums and floor drain strainers.
Storage shelves and unidentified

cboxes located in room. Room sched-
uled for decon after drums trans-

~

ferred to solidification.' ,

L1' :Ma'keup. Valve. : Area cleaned and decontaminated.- <2,000 4
dooms. Entrance. Construction overhead,'some final- o
Way.' decon may be needed. *

L2 Makeup Valve Hydrolaser has been used on floor <2,000 <10,000 <200 1
Rooms Access with good results.
Corridor.

- L3 East Valve' 'Hydrolaser.has been used on floor <15,000 <200 1
<

.. Room. with good results.
L4 . West Valve Hydrolaser has been used on floor <20,000 <200 1

Room' with good results.
M1 Liquid Waste High-level decontamination has >108 .<250 <30,000 1Disposal Valve been done. Hydrolaser used.

. Room

M2 . Entry Way Some decontamination completed. >10' <100 <20,000 1

i. *See Figures 0.1 through 0.3. tRemaining Efforts- I

' DPM/100 cm . 1. Further decontamination required. 4. Light decontamination required. h
2

CmR/hr. 2. Transfer of fluids, changing filters, 5. Debris removal.

ef ' d or 6. Decontamination complete.3. conta ation required---, it.
not yet started.

_
!

'

, - .
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Table 0,1. Continued -.

.
.

(

Initial Levels Present Levels ,

Surface Surface-

a .
.

. Contamf- Radiatign Contamf--Radiatign Remaining
. Location Area Description Decontamination Efforts / Status nation -Level nation Level Effortst

N1,. Bleed Holdup: . Gross decontamination complete. >108 >30,000 <50,000 ' 7,000 1<
N2, -Tanks- Maintenance required for final

' decontamination.
;

01 Auxiliary Sump, Sump'needs desludge, total clean '>108 5,000 1
' and decon. Priorities being estab-

lished on shielding, desludge, and
decon. Hydrolaser used. Filters
changed.

02 Auxiliary Sump Commenced tank desludge,' continues 3,300 2,000 1,2
Tank when Aux. Sump Filters 3A & 3B are -

'

changed.

03 . Auxiliary Sump High-level-decontamination performed >106 1,200 <50,000 <1,000 1,2
Valve Room with high pressure wash. '

;

P1 Decay Heat High level decon done once. Further <3,000' <3' 1,2
Vault A. decon will proceed after mini-decay

. heat' system is operable and the
decay heat system can be flushed.
Decay heat vaults'are shielded. 1

P2 Decay He'at Two decontamination passes. High <3,000' <3,000' 1,2
Vault B radiation levels due to contained

liquids. Further decon required
-after flushing. Decay heat vaults
are shielded.

Q1 Spray Vault A Two cleanup and decon passes com- ' >108 75,000 <400,000 <12,000 1

pleted. Further decon work needed.
ah e Figures 0.1 through 0.3. tRemaining Efforts:

2'C M/100 cm , 1, Further decontamination required. 4. Light decontamination required.
cmR/hr, 2. Transfer of fluids, changing filters, 5. Debris removal.
d 6. Decontamination complete.,At cubicle door. 3. ta ation required--At entrance to vault.

not yet started.

r
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Table 0.1. Continued

Initial Levels' 'Present Levels
,

Surface Surface '
, .

.Contamf Radiatign Contamf- Radiatign Remaining
. Location *~ Area' Description . Decontamination Efforts / Status nation Level nation Level Effortst

.'Q2 Spray Vault B .No entry to_date. :High radiation. 125,000' 3
. area.

,

*

' >108 1R . Elevator Pit Initial.high-level decon complete.'
Waiting.on resolution of untreated
concrete contamination problem.
Shielding installed.

;5 Seal Injection Hot-water flush and high pressure' <100,000 50,000 1,2,5
. Valve Room' wash complete. Contaminated concrete.

. System flushing & maintenance. required.
General Area . Corridor's,' stairwells. decontaminated. <1,000

Effort continues daily to prevent recon-
tamination.

~

f

~a ~

tRemaining Efforts: !See. Figures 0.1 through 0.3. o

'b'PM/100 cm . 1. Further' decontamination required. 4. Light decontamination required.
co '*

D 2

c
mR/hr.- .2. Transfer of fluids, changing filters, 5. Debris removal.

fAtcubicle' door. 6. Decontamination complete. [3. c ta ation required--At. entrance to. vault.
not yet started.

1

P

.

>

I

b

\
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Table 0.2. Decontamination Status for Elevation 305 as of September 1, 1980

Initial Levels' Present Levels
Surface Surface
Contamf' Radiatign Contamf- Radiatigry RemainingaLocation .AreaDescription! Decontamination Efforts / Status nation . Level nation Level Effortst

A | Intermediate .High level _ decontamination done. >108 2,500 . <5,000 <30 1| Cooling Pumps / Spill area and hot spots require
Seal Return further work. Filters changed.'
Valve Room4

B' Makeup Deminer- No. entry to'date 5,000 2,3d
alizers

C' Gas Analyzer High level decontamination com- <100,000 <5,000 <300 2,4
Room plete. Filters changed.

d dD Makeup Tank No entry to date. 10,000 10,000 2,3and Filters :
E Spent Fuel Decontamination' completed. Used 700 <1,000 4Cooler Area for. storage of Radiac wash drums.

Construction area.
F1 Spent Fuel . Decontaminated. Previous Radiac <1,000 4 *

Demineralizer drum storage area. Filters need
changeout.

F2 Spent Fuel Decontaminated, filters changed. <1,000 4Filters
G1 Waste Gas Floor decon complete, tank 10,000 <1,000 <4 4

Decay Tank . inspected.
G2 Waste Gas Filter Decon complete, tank inspected. <1,000 4
G3 Waste Gas Decay Decontamination of cubicle 2,000 <1,000 <1 2

Tank complete.
asee Figures 0.1 through 0.3. tRemaining Efforts:
b 2OPM/100 cm . 1. Further decontamination required. 4. Light decontamination required.
CmR/hr. 2. Transfer of, fluids, changing filters, 5. Debris removal. "

tc c e d or 6. Decontamination complete.3.) . ta ation required--
,

not yet started.

.
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Table 0.2.' Continued I

Initial Levels Present Levels

Surface '. Surface
Contamf- Radiatign -Contamf- Radiatign Remaining-,

Loca'tiona Area Description Decontamination Efforts / Status nation Level nation Level Effortst
LG4; Waste Gas Valve. Decontamination complete. . Con- 600 <1,000 4

Room - struction underway.

:H. Deborating .. Decontamination complete. <1,000 6
+

Demineralizers
K Miscc. Waste' Decontamination will continue when 3,000 <80,000 1,2

~

Holdup Tank: tank flushed. Filters need to be
changed.

r

M Mezzanine Valve z Floor decontaminated. High dose' <10,000 <15,000 1,2
Room' from sludge in MWHT.

N Concentrated Maintenance required to.stop-leak. <10,000 4
Waste Transfer 1

Pump I'

O . Seal Return . No entry to date for decon. .3,000 2,3 ?
Coolers and g'
Filter ~

iP1 Makeup and Puri- Floor decontaminated several' 150 <6,000 1
fication Valve times--more will be required.'

Area Corridor
d d

P2 Valve Room No entry to date for decon. 200,000 10,000 3 |

aSee Figures 0.1 through 0.3. tRemaining Efforts:,

b ~ 2DPM/100 cm . 1. Further decontamination required. 4. Light decontamination required. '

CmR/hr. 2. Transfer of fluids, changing filters, 5. Debris removal.
,

dAt cubicle door. 6. Decontamination complete.
_ 3.- Comp e d contam nation required--

not yet started. 1

!

.

T

4

J
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Table 0.3. Decontamination Status for Elevation 328 as of September 1, 1980
1

Initial Levels- Present Levels j

. Surface Surface
Contamf- Radiatign Contamf.Radiatign Remaininga. Location Area Description ~ . Decontamination Efforts / Status nation Level . nation Level Effortst

A ' Concentrated . Decontamination complete'.- 3,000 <1,000 2 .

'Waste Tank-

B Mix: Tank Area . Initial decon complete. . Maintenance ~ <10,000 1,2
-required on leaking components prior
to final.decon.'

1

- C' FHB East Cor-- North section decontaminated, 200,000 1,000 2,4
ridor : south section high dose rate*

from N filters,-2

aSee Figures 0.1 through 0.3. tRemaining Efforts:i

.b 2OPM/100 cm , :1,.Further decontamination required. 4. Light decontamination required.
cmR/hr. . 2. : Transfer;of fluids, changing filters, 5. Debris removal.

flushing lines,1etc. 6. Decontamination complete.
3. Complete decontamination required-- ::

:not yet started,

i
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APPENDIX P. CHEMICAL SYSTEMS FOR DECONTAMINATION OF PRIMARY SYSTEM COMPONENTS
j'

The staf f assumes that 60 to 90 percent of the contamination remaining in the primary reactor
! coolant system af ter drain / flush operations will be present as activation and fission product

plateout located in the corrosion product film. The remainder will be small amounts of particu-
late matter not removed by the drain / flush operations. Films on stainless steel and other high

i . nickel alloys are not easily removed and require either corrosive treatments or some conditioning
step to c5ange the film characteristics. Films formed on surfaces of primary coolant systems of
nuclear reactors have been investigated, and satisfactory procedures have been developed for

,

removing these films and decontaminating the surfaces.1

Nuclear reactors can be decontaminated by use of relatively concentrated reagents (5 to 15 wt %)
or dilute reagents (1000 wt ppm). Decontamination with both concentrated and dilute reagents has,

proven successful ~ in lowering radiation levels. The dilute reagent decontamination process is
designed for relatively frequent decontaminations but does not remove as much contamination as do
.the concentrated reagents.

All chemicals used for the TMI-2 reactor coolant- system decontamination would be high purity
reagents (reagent grade) with very low concentrations of Cl- and F- (ions that can cause stress*

corrosion). The chemical reagents used in decontamination normally are obtained in concentrated,

form and require diluti(n with ater.. Large tanks with mixing capability are required to prepare
the solutions. The TMI"2 reatcor bleed tanks or the borated water storage tank could provide
this capability.

5

P.1 0XALIC-CITRATE-PEROXIDE PROCESS
4

The solvents' formulated to dissolve the films on stainless steel and high nickel alloys, des-
cribed below, do'not dissolve uranium oxide (U0 ) particulate matter. If significant amounts of2

. UO ' particulates remain following the flushing / draining operations, an oxalate peroxide solvent2
application may be required to remove the particulates prior to application of one of the conven-

1 tional decontamination processes. In general, oxalate peroxide solutions for fission product
decontamination from metal surfaces are superior to conventional decontamination solutions and
have' low corrosion rates on carbon steel (less-than 0.00001 inch /hr). Of nearly a hundred formu-
lations studied, the one having the best combination of long life, low corrosivity, high solvency

.

' for UO , decontamination power, safety, and ease of waste disposal was an aqueous solution of; 2
0.4 molar (M) oxalic ~ acid, 0.16 M ammonium citrate, and 0.34 M hydrogen peroxide adjusted to -r

pH 4.0 with ammonium hydroxide.1 -This solvent is applied at 85 to 95 C for several hours.

P.2 OPG PROCESS

i The chemical equation for the OPG (oxalic peroxide gluconic) solution is Na2 2C0. It consists of-

4<

0.025 M H C 0 , 0.5 M H 0 , 0.013 M gluconic acid, and 0.045 M sodium gluconate at a pH of 4.5.2 2 4 2 2
' It is- relatively f ast acting, one- to four hours at the 80*C process temperature, and it is com-
patible with carbon stee', stainless steel, Inconel, Zn-2 and A1. Oxalic acid is well known for
its efficacy ~ in removing ' rust from iron and is so used in cleaning compounds for automobile,

cooling systems. Preparations containing~ oxalic acid have been studied for the defilming and
,

^ decontamination of nuclear' reactors along with the simultaneous dissolution of U0 .2 These2

! .. studies have proven the solution's effectiveness 'in the processes by achieving decontamination
~

factors as high as 1000 on stainless steel. The process has been effectively applied throughout
the nuclear industry. 'The solution was used for fuel particulate dissolution during decontamina-
tion of the PRTR reactor.

15everal system' volumes (one to five) might be needed if fuel particulate dissolution is necessary'

in order- to achieve the desired decontamination. The processing of the resulting contaminated
.

'

solution would be similar to that described for the alkaline permanganate processes described
-

below.
,

:

P-1
*
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The advantages of this process are (1) it has been successfully used to dissolve UO2 and deconta-
minate reactors, (2) it accomplishes both function's simultaneously and, (3) high decontamination
factors are achieved. The disadvantages are (1) large quantities of chemical reagents would be

;- required, (2) althcugh the process is compatible with reactor materials, some corrosion does
(crur, 'and (3) addi'.ional chemical decontamination may be required af ter fuel particulate dis-

Nution is complete.

P.3 CAN-DECON PROCESS<

I The CAN-DECON proprietary process * would involve the addition of dilute (0.1 wt %) chemical
reagents to,the liquid in the reactor coolant system. The solution of acidic reagents would
attack a portion of the corrosion product layer and release particulates and dissolved material

i to the solvent. The particulate material would be removed by filtration. Cation resins would
remove the corrosion. products from the complex and regenerate the reagent--a process that would
minimize the quantity of reagent required.

_

I A commercially available reagent, Nutek L-106** (citric-oxalic-EDTA type) has been used in this
~

process at the Douglas Point Reactor.3 The solvent is recirculated at up to 150*C for several
hours in a carbon steel system or for up to several days in a stainless steel system. Corrosion
rates are 0.0001 inch /hr for carbon steel and less than 0.00003 inch /hr for stainless steel. The
staff expects that there would be no deleterious aftereffects with the process and that decontam-
ination factors of 6 to 8 would be achieved.4

The dilute chemical CAN-DECON decontamination technique would require little additional equipment
! beyond that needed for conventional decontamiiwtion processes using strong reagents. Since
j CAN-DECON is a one-step process, no draining or flushing af the system would be required during

the decontamintion treatment. The treatment utilizes a cction resin to strip radionuclides from
; the process chemicals during the decontamination operation. This ef fectively regenerates the

process solution. When the process was completed, the reagent and remaining dissolved corrosion ,

products would be removed by mixed-bed resins or a cation bed and a mixed bed in series.,

| The advantages of this process are (1) it is a one-step process, (2) secondary waste streams are
minimized,-and (3) the process alreauy has-been used in reactor decontamination (Canadian reactors).
Disadvantages are (1) modest decontamination factors, and (2) long reagent contact time.

P.4 ALKALINE PERMANGANATE-CITROX PROCESS

~ ' The alkaline permanganate (AP)-citric acid-oxalic acid (Citrox) process has been used success-
fully for the decontamination of stainless steel and Inconel parts of reactor systems.a.s - por
TMI,-the. procedure would consist of two' steps: an AP pretreatment at 105*C for 4 hours, followed
by rinses,-then further cleaning by a solution of organic acids (citrox) at 80*C for 8 hours and
more. rinsing. Heat would be supplied by the pump heat or a heat exchanger. From 1 to 5 primary
system volumes of radioactive waste could be created during this process.8 More than 80 percent
of this estimated process liquid volume 6400,000 gallons) could be expected to have low radio-
activity levels in a recycle stream. This large volume / low radioactivity stream would represent
the rinse liquids.

.High decontamination factors (up- to 1000) have been experienced with AP-citrox treatments. An
average decontamination factor of 10 to 100 could be expected from treatment of the TMI-2 primary
system by this method.

Evaporation and solidification methods would be used for final disposal of the chemical solu-1

-tions. It might be necessary to treat the AP solution to reduce the permanganate prior to final |

,

I treatment. The rinse water would be treated.with ion-exchange resins prior to disposal. i

Alkaline permanganate-is 10 weight percent sodium hydroxide and 4 weight percent potassium perman-
*

ganate; citrox is 0.2 M ' oxalic acid,' O.3 M citric acid,-and 0.02 M corrosion inhibitors. About
80,000 kg (88' tons) of chemicals would be' required for the chemical decontamination program.
Corrosion rates for 304-stainless steel and Inconel-600 resulting from use of these' reagents are
very low (0.0000004 'in/hr);5 however, -the presence of sulfate would accelerate the corrosion of

-

*Londcn Nuclear services, Ltd. , Niagara Falls, NY.
** Formulated and marketed by Nuclear Technology Corporation, Amston, CT. |

|

|
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Inconel-600 and care would have to be taken to exclude it from the system. Corrosion rates for
' carbon steel and 400 series stainless steel are 0.0001 to 0.0006 in/hr.5 Each solution is applied
I at temperature for about 4 hours.

The advantages of this process are (1) it has been successfully used worldwide to decontaminate
reactors, and (2) high decontamination factors could be expected. The disadvantages are (1) large
quantities of chemical reagents would be required, (2) carbon steel and 400-series stainless

i steel would corrode slightly in these decontamination solutions, (3) the AP waste stream is a
' strong oxidant and might require additional treatment. (This is normally handled by mixing the

waste AP with the waste acid stream to neutralized each stream).

P. 5 ALKALINE PERMANGANATE-AMMONIUM CITRATE

Alkaline permanganate-ammonium citrate (APAC) would be a two-step process, nearly identical to
the AP-citrox process. Ammonium citrate concentration would be 0.4 M. Ethylene-diamine-tetra-
acetic acid (EDTA) complexing agent (0.01 M) would be added to the system to prevent redeposition
of certain solubilized fission products..,

4

The APAC treatment was used as part of a multistep process to decontaminate the Plutonium Research
Test Reactor (see Section 1.5), a pressurized water reactor.5 A modified APAC procedure has been
used several times to decontaminate high-alloyed materials in the field.8

Corrosion, application temperatures, and application times are very similar to the AP-citrox
{ proces. , however, decontamintion factors achieved with the APAC process are normally 2 to 10

times lower. The advantages and disadvantages of this system would be similar to the AP-citrox
;
' process.

P. 6 00W CHEMICAL NS-1
1

The Dow Chemical NS-1 process has been successfully tested and used in decontamination appli-
cations.2 Present planning for the decontamination of Dresden 1 includes the use of this pro-

i cess.7 The process is proprietary; therefore, detailed information on its composition and use is
not available. It is, however, a concentrated process applied at s250 F and 35 psi which results

; in high decontamination factors--10 to 100. Application time for this solvent is on the order of
two to four days. Corrosion of Inconel and Type 304 stainless steel is 0.0000004 in/hr and of
carbon steel is 0.0002 in/hr. Application of the chemical solution is followed by rising. Water
contamination concentrations and processing methods for this application are expected by the
staff to be similar to those described for the alkaline permanganate alternatives. About 70 per-

a

cent' of the water volume necessary could be expected to have low levels of radioactivity and
represents the rinse liquids. This volume would be a recycle stream and as such would represent'

a sizable reduction in the overall liquid inventory required.

The advantages of this process are~ (1) it has been successfully used to decontaminate reactor
components, and (2) waste volumes generated are less than with the two-step solvents. The dis-#

advantages are (1) solvent contact times are long, and (2) corrosion is slightly higher than with
the other processes.
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APPENDIX Q. ONSITE STORAGE FACILITY

To date, two concrete storage modules have been completed and the base of a third has been con-
structed. The concrete wasto storage facilities are modular structures with each module con-
sisting of 60 storage cells. The moduies are built on an as-needed basis and are located in the
Unit 2 des 11 ting basin. Sufficient space exists in the desilting basin.to construct up to six
modules. The module design resembles a rectangular-shaped concrete cube with dimensions of 57 ft
wide by 91 ft long by 19 f t high. The module base is 3 ft thick, and walls are 4 ft thick for
required shiev ding (i.e., less than 5 mR/hr from all surfaces). The storage facilities are

J- located in the diked, protected area of the station and this, in addition to their elevation,
. protects the structures from the station's design basis flood. "

The cells will prevent migration of radioactivity from the liners to the groundwater. The cells
within each -module consist of concrete shielded, galvanized, corrugated-steel cylinders with
welded . steel base plates. Each cell is 7 f t in diameter by 13 f t high. The top shielding for
each is a 3-ft-thick rectangular concrete plug. The plugs are needed to provide shielding andi.

prevent rain from leaking into the cells. The cell interior surfaces are painted with a coating'

that will facilitate decontamination.,

The cell base plates are provided with a drain line leading to a sump to collect washdowns or
liner drippage. The sump holds about 1000 gallons and is equipped with level indication that,

alarms on high level. All liquids collected in the sump are sampled and analyzed for radio-
! . activity and processed as required (for example, through EPICOR I). Nonradicactive sump water is

discharged to .the station drainage system. The sump is designed to meet the seismic criteria of'

- Regulatory Guide 1.143. The module is serviced by the same mobile crane used for the interim
. storage facility. .The module is capable of housing one liner 6 ft in diameter by 6 ft high per

i cell, or two liners 4 f t in diameter by 4 f t high per cell. All liner transfers into or out of~
the cell- are made with a 100-ton mobile crane. The module is designed to protect the stored,

. : liners from the freeze-thaw cycle, and the sump will be protected from freezing.
t

The concrete storage facility can be used for storage of other high-specific-activity wastes
which would be handled in a manner similar to that described for the EPICOR II waste.4

.
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APPENDIX R. PROPOSED ADDITIONS TO TECHNICAL SPECIFICATIONS FOR TMI-2 CLEANUP PROGRAM *

R.1 PROGRAM' DESIGN OBJECTIVES

R.I 1 Applicability#

Applies to releases of radioactive effluents resulting from the cleanup and decontamination
operation of Unit 2.

R;1.2 Objective

To ensure' that the cleanup program is designed to meet the ALARA concepts of 10 CFR Parts 20
and 50 and that the program is designed to result in environmental impacts consistent with those

: evaluated.in the final PEIS (1981) for Unit 2.

. R.' 1. 3 Specification.

The ; releases of radioactive materials . in gaseous and liquid effluents from TMI-2 during each
calendar year shall be limited to the following criteria for offsite individuals:

(a) The dose or dose commitment from liquid effluents shall be less than or equal to 3 mrem
to the total body and to less than or equal to 10 mrem to any organ.

(b) The air doseL due to" noble gases in gaseous effluents shall be less than or equal to
10 mrad | for gamma radiation and _less than or. equal to 20 mrad for beta radiation.

t.

(c) j.The dose from radionuclides (other than noble gases) in gaseous effluents shall be
'limited to less than or equal to 15 mrem to any organ.

,

<

N.l.4 Bases

7I .This specification is provided to assure that the design objectives of Appendix I to 10 CFR Part
-50:are not exceeded and to assure that actual environmental impacts are consistent with those
assessed in the PEIS.

f c Requiring that' the numerical design objectives of Appendix I to 10 CFR Part 50 are met will
assure that the radiation dose received by the public during the cleanup operation is equivalent

, . to or below that from"a normal operating reactor. These doses are likely to have negligible
health effects to-individuals of the' population. The background radiation in the-area amounts to

: about 116 mrem per year, 36% of which comes from cosmic radiation, 39% from terrestrial radiation,
and 24% from internal' radiation (mainly K-40 deposited in the body). On the basis of comparison
of the doses 1 calculated here to those of' natural background radiation, it is suggested that the
health effects over the . period -from' the. onset of the accident through the completion of the :

' cleanup operation are non-existent, especially in consideration of the fact that natural back-i-

ground radiation :in the U.S. -varies from one location to another within a range of about 70 ?to
310 arem per year.

*This! appendix describes. technical specifications of general applicability thro.ghout the cleanup
_ program. Additional specific technical specifications' may be necessary for 'particular. cleanup
activities and can only'be deteloped in that context. Thus such additional _ technical,specifi-
cations must await' specific proposals =for. cleanup activities from the licensee.

,,
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R.2 RADIOLOGICAL REPORTING REQUIREMENTS

R.2.1 Applicability

Applies to radioactive ef fluents resulting from the cleanup and decontamination operation of
Unit 2.

R.2.2 Objective

To provide the NRC with dose estimates which are based on actual rele nes.

R.2.3 Specification

(1) The following information shall be submitted to the Director of the Regional Office. This
information shall be submitted on a calendar quarter basis (January-March, April-June,
July-September, and October-December) and shall be submitted no later than 30 days following
the end of each calendar quarter.

(a) Estimates of the amounts and types of radioactivity that were released to the environ-
ment during the quarter and during the calendar year. This shall include estimates of
the total activity of each nuclide and the time rate of release of each nuclide.

(b) Estimates of populations and maximum individual doses which occurred during the calendar
quarter and during the calendar year shall be provided. The estimates shall be based
on actual hydrological and meteorological conditions which occurred during the releases.
Calculational methods shall be those of U.S. NRC Regulatory Guides 1.109 (Revison 1,
October 1977), 1.111 (Revision 1, July 1977), 1.112 (Revision 0-R, April 1976) and
.1.113 (Revision 1, April 1977). These calculations shall be based on estimates of.

actual population distributions during the releases and shall take into consideratica
factors such as boating or fishing recreation.

R.2.4 Bases

The purpose of these specifications is to assure that the programs generally conform to their
design objectives.

.
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APPENDIX S. CALCULATIONS OF DISCHARGE OF PROCESSED ACCIDENT WATER TO THE ATMOSPHERE

5.1 -INTRODUCTION

This appendix presents the methodology used to consider the natural evaporation alternative
discussed in Section 7.2.3.4. Two different models were used. Model one, referred to as

discrete evaporation, represents a worst case for offs-ite doses since it is based on maximum
evaporation rates. Model two, referred to as no-wind evaporation, represents a worst case for
worker exposure since it is based on static conditions above the evaporation pond. These two
models bound the releases that could arise from implementing the natural evaporation alternative.

S.2 MODEL ONE - DISCRETE EVAPORATION

this case, the average monthly pond surface temperature has been assumed to be equal to the..

average monthly air temperature (dry bulb). This is a conservative assumption with respect to
dose rates because it yields conservatively high evaporation rates. It is also assumed that the
air above the pond is continuously replaced due to wind, so that the HTO concentration in the
air above the pond is essentially zero. This means no HT0 molecules will condense from the air
and reenter the pond as will some H O molecules. Thus, the net HTO evaporation rate, "per2

molecule", will be higher than the H O evaporation rate, "per molecule". The effect of the2

opposite of this assumption also will be considered.

lThe evaporation rate of HT0 per unit area of the pond is given by :

ET " K 55"T/N)P -P)y To T

Where:

,

T = evaporation rate of HT0 (f t/ day)E

N /N = mole ratio of HTO to H 0'in the pond (dimensionless)2T g

P = saturation vapor pressure of HTO at the temperature of pool surface (m Hg)
To

P = actual vapor pressure of HT0 in the bulk atmosphere above the pool surface (mm Hg)
T

K = a parameter that is constant for a given set of meteorological conditions (ft/ day

m Hg).

5-1
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The evaporation rate of H O per unit area of the pond is given by :2 l
,

Eg = K (Pyg-P)y
)

Where:.

i

Eg = evaporation rate of H O (ft/ day)'-

2

P , = saturation vapor pressure of H 0 at the temperature of the pool surface (mm Hg)g 2

Pg = actual vapor. pressure of H 0 in the bulk atmosphere above the pool (m Hg).2

[ -: Therefore, E /Eg = ((N /N ) PTo - P )/(Pyg - P ).T T g T y
1

~ When there is wind, the bulk atmosphere above the pool will continually be replaced by air

containing no HTO vapor. Therefore, it was assumed that PT = 0. It also can be assumed that
! PTo = P ,.y

~With these assumptions

g =.(N /N )/(1 - P /Pyg).E /E.

T T g y

~

'In this analysis, it 'will be assumed that the bulk air temperature equals the pool surface

temperature, which means that P /P , = RH (relative humidity). This assumption'is not valid in-g g
: general during each hour'of the day. Pool surface temperature .would be expected to be less than
air' temperature during the' daytime- but greater at night. However,- in this analysis, evaporation .

| rates are computed 'as monthly averages,'so the assumption is considered reasonable.
,

Therefore,
.

.

E=Ej-
T g _(N /N )/(1 '- RH),T y

+

or

Ej = C.Eg/(1 ;RH)'j.

Where:
'

i

Ej = evaporation rate-of HTO:(gal / month)

, - C = activity (pCi/ gal):
.

Ey = evaporation rate of H O (gal / month)2

RH = Rel'ative humidity (
,

1ToIincorporatetheassumptionofwind,E,wasestimatedusingthePenmanequation
~

2;
.

.

?.

-
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i

Ey=Pyg (1 - RH) (0.5 - U /100)(1.138 x 10 1)2

where U2 = wind speed (miles / day) at 2 meters above the surface of the pond. The total evapor-
2atton rate E can then be calculated using the assumed pond area of 60,000 ft ,; g

The parameters substituted in the above equation except P were taken from Table 5.1. Theyg
value for P was estimated from the monthly temperature and from Reference 4.gg

Initially a time frame of one month was assumed. This resulted in gross changes in concentra-
' tions. In order to " smooth out" these changes, the following assumptions and methodology were

used: (1) all the water is presumed to be ponded on July.1; (2) the pond is allowed to evaporate
_for two weeks i.e., losing HTO, which was followed by an influx of one-half the monthly pre-*

cipitation; (3) from the evaporation loss and precipitation, a new concentration was calculated
j at the end of the two weeks and the process repeated for successive time periods.

4

The results of this approach are presented in Table 5.2 for a three-month period. As shown,>

80 percent of the initial HT0 inventory is released. Figure S.1 presents these same results
.and also includes an extrapolation of the discrete model results. This extrapolation assumes a

~

,

constant exponential slope (e-1.04t)*, which means that the HT0 concentration in the pond will
be' reduced by a factor of 10 about every 2.2 months. At this rate, the HTO concentration in
the pond will approach the natural concentrations in the river (200 to 400 pCi/L) in about 1.3

;

1- years. . Under. natural conditions, concentrations will be reduced asymptotically.

L To' determine the effect _of monthly climatology ~a similar analysis was conducted based on

i .ponding the water in January. Figure S.2 shows the results of this case. As shown, it takes
about 6 months to release 80 percent of the HT0 and the extrapolated exponential slope (e-0.88t)

means-it requires.about 2.6 months to reduce pond HT0 concentrations a factor 10. Under these
conditions, HTO concentrations approaching those naturally occurring in the river are attained: _

over about a 21-month period.
,

A reduction in the initial HT0 concentration by filling the pond to 2.5 million gallons increases
the time required to reach background concentrations. At an initial concentration of 0.3 uCi/mL
and a; pond volume of 2.5 million gallons,'HT0 concentrations in the 200 pCi/L to 400 pCi/L range
are reached in 36 months with July ponding. January ponding would increase this to about

*
56 months.

S.3 MODEL TWO - NO-WIND EVAPORATION<

This case is principally concerned with possible HTO concentration in the environs of the pond,' ~

I which may be above MPC, (MPC in air, 40-hour week)' for workers. The assumptions used in the
analysis u re:

*The " slope" indicates.that' at two different times, tg and,t '2

2=exp(-l'04(t-t))C /C 1 2.
g

- _ _ _. .



S-4

Table 5.1. Mean Monthly Meteorological Data at Harrisburg Airport

Dry-Bulb Relative Wind Precipitation
Month Temperature (*F) Humidity (%) Speed (mph) (inches / month)

Jan 30.1 67 8.4 2.57

Feb 32.3 67 9.2 2.42

Mar 41.0 65 9.7 3.22
Apr 52.8 60 9.3 2.98

May 63.1 63 7.8 3.76

Jun 72.0 67 6.9 3.11i

Jul 76.1 68 6.3 3.70

Aug 73.9 72 6.0 3.22

Sep 67.0 71 6.2 2.66

Oct 55.8 67 6.6 2.57

Nov 43.8 67 7.9 3.19

Dec 32.6 66 8.1 3.07

Total 36.47

Source: " Local Climatological Data,1977, Harrisburg, Pennsylvania,"
U.S. Dept. of Commerce, National Oceanic and Atmospheric Administra-
tion, U.S. Environmental Data Service.

Table 5.2. HT0 Releases to Air for July Ponding

Pond HT0
Pond Inventory as

Incremental Cumulative Concentration Percent of
Time Frame Release (Ci) Release (C1) (pCi/mL) Origiisla

Zero 0 0 0.50 100

July 1-15 730 730 0.39 75

July 15-31 570 1300 0.30 55

Aug 1-15 390 1690 0.23 42

Aug 15-30 310 2000 0.18 31

Sept 1-15 180 2180 0.15' 25

Sept 15-30 140 2320 0.12 20

a2900 Ci of HT0 in 1.54 million gallons.
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The atmosphere is static--no wind
The proportion of HT0 molecules to H O molecules is the same in the vapor and liquid2

- s ta te

No allowance is made for possible dispersion in the local environs of the pond.

.

Two cases are considered--average monthly meteorological conditions and a realistic extreme.
In either case the concentration of HTO above the pond can be calculated from:

HT0 air = HTO water (d)(RH)

Where:
T

4

HTO air = concentration in air (pC1/mL)

HTO water'= concentration in water (pCi/mL)

d = density of 100% saturated water vapor.at temperature t (mL/g x 10 6),

-Figure 5.3, Reference 4

[ RH = relative humidity
3-

-S.3.1 Case 1--Average Monthly Meteorological Conditions

From_ the temperature values in Table S.1 and Figure S.3, the density of 100% saturated water

.' vapor may be estimated (Table S.3). Substituting in the previous equation gives the HTO activity
.

above the ponds. It should be noted that no allowance was made for_ possible dilution with

: precipitation, i.e. HT0 water is constant over time and, thus, represents a worst case.

- ' It is shown in Figure S.4 that without dilution, it is reasonable to expect that MPC, will be
exceeded during the summer months, under the previously stated assumptions. Using July as a

^ base month, addition of 657,000 gallons of water would reduce the HTO concentration to
:0.36 pCi/mL-in the pond. This would ensure that MPC,'in the pond environs for this month would

.not be exceeded.
i

S.3.2 Case 2--Daily Realistic Extreme
'

4

Daily temperatures'in the summer months may be expected to rise to 90*F with a relative humidity
;

Assuming this to be a realistic extreme leads to a possible concentration in the .of 90 percent.
pond environs of 14.4 x 10 6 pci/mL, or necrly three times MPC, on site, in this case, the

This. activity of the ponded water would have to be about 0.17 pCi/mL so as not to exceed MPC,.1

would be accomplished with the addition of some 3 x-10 gallons to dilute the water in the worst '6

|
: case.

1

.,, . --
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Source: C.J. Wiesner, ''Hydrometeorology," chapman and
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Tabl e S.3. Density of 100% Saturated Water Vapor,
Relative Humidity, and HT0 Air

as a Function of Time 3

bd RH HT0 Air
Month (mL/g x 10 6) (%) (pCi/mL x 10-6)

Jan 5.9 67 2.0
Feb 6.0 67 2.0
Mar 8.0 65 2.6
Apr 10.8 60 3.2
May 14.0 63 4.4
Jun 17.0 67 5.7c

Jul 20.3 68 6.9c

Aug 18.0 72 6.Sc

Sep 15.5 71 5.Sc
Oct 12.0 67 4.0
Nov 8.3 67 2.8
Dec 6.3 66 2.1

a
Assume HTO water constant at 0.50 uCi/mt.

b
MPC, is 5 x 10-6 pCi/mt.

c
Exceeds MPC, without dilution of pond water.
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APPENDIX T. THE BEHAVIOR OF SORBABLE RADIONUCLIDES IN THE

SUSQUEHANNA RIVER AND CHESAPEAKE BAY

T.1. BEHAVIOR OF RADIONUCLIOES IN SUSQUEHANNA RIVER

Radionuclides entering the Susquehanna River at TMI will move in the downstream direction with
the river flow. Some radionuclides will remain in the dissolved state, while others will become
concentrated in suspended and bottom sediments and aquatic organisms. Tritium discharged to the

,

river will be in the form of tritiated water (HTO as compared to normal water, H 0). The chemical2

and physical behavior of tritiated water is basically that of ordinary water with regard to
mobility, interaction'with suspended particles, and general dilution.

i By contrast, the' isotopes Cs-134 and Cs-137 have an appreciable tendency to be adsorbed onto
suspended sediments and~to concentrate in aquatic organisms. The isotopes Sr-89 and Sr-90 have a
smaller ~ tendency to be adsorbed onto sediments and will exist primarily in the dissolved state.'

The fate of sorbable radionuclides such as cesium introduced into the Susquehanna River will
I ' depend on a number of physical and chemical factors. At steady state, the radionuclides will be

partitioned betiveen the suspended sediment and the water according to the relationship:

6'
10

F, = (T1)
6 + K ! sed10-

d

where:
..

F,is the fraction'of.the radionuclide remaining dissolved in the water,
K is the distribution coeffient between sediment and water, mL/g, and.

d
C is the concentration of suspended sediment, mg/L.

sed
,

- -No direct measurements of K were available for Susquehanna River sediments, but estimates'can be~

d
made based on measurements 'in other East Coast rivers and on the minerology of the Susquehanna

'

-River-basin. One of -the most. cseful studies of radionuclides in rivers was the Clinch ' River
Study,3 in which the migration of low-level. radioactive waste seepage was extensively measured in*

a complicated river basin with multiple dams. It was found that the sorptive properties of the-
-

~ sediment were largely dominated by the clay' fraction, and that illite, a micaceous clay mineral
.

accounting for;about' 60 percent of the. clay in the Clinch River, had the greatest affinity for
. n inventory of an approximately 21-mile reach of the Clinch River,' from the point ofccslum. A

release ' to ' the. backwater area at Watts Bar Dam, _ indicated .that about 21. percent of the cesium

T-1 ~
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released over a 20 year period remained in the bottom sediments. Only about 0.2 percent of the
released strontium remained on sediments, huwever, which demonstrates that strontium interaction
with sediment is not strong. Measurements of K in the clay deposits along of the Clinch River

d
ranged up to about 88,000 mL/g for cesium in a study by Carrigan et al. ,2 but other investigators
have obtained much lower values in sediments of the Clinch River. Jenne and Wahlberg report3

sediments of a tributary of the Clinch River showed a cesium K f between 650 and 1000 mL/g.
d

Schell et al.* reported an average value of 1355 mL/g.

Extensive studies on the behavior of radionuclides in the Hudson River estuary indicate that up
to 90 percent of the cesium near the Indian Point Nuclear Plant was in the form of suspended4

sediment during freshwater conditions. Measurements of cesium K of the suspended sediment
d

indicate values of up to 3 x 105 mL/g. Once again, illite is the dominant clay mineral of the
Hudson River. Simpson et al.5 estimate that about 20 percent of the radiocesium entering the
Hudson River accumlates in'the bottom sediments (although a portion of that is removed by main-
tenance dredging).

Eaton et al.6 state that illite is one of the dominant clay minerals of the Coastal Plain, and by
inference, of the Susquehanna River. Moving sediments in the Susquehanna River are estimated to
he 10 percent sand, 50 percent silt, and 40 percent clay.7

Suspended sediment loads in the Susquehanna River range from 5 to 1500 mg/L. Typical sediment
loads downstream of Conowingo dam are 10 to 30 mg/L, with no obvious correlation to river flowrate
for flows below 100,000 cts.7 Since it is estimated that, in years with no major floods, half to
two-thirds of the sediment passing Harrisburg is trapped in thc river above Conowingo Dam, average
sediment loads near the TMI plant probably are in the range of 20 to 100 mg/L.

Equation (TI) has been evaluated in Figure T.1 for the range of K and sediment load values
d

discussed above. It is clear that the fraction of sorbable radionuclides associated with sedi-
ments can vary over a wide range. An estimate of the importance of sediment to the transport of
cesium in the. river and bay will be discussed later.

Of the sorbed radionuclides attached to the sediment, part will be trapped behind the downstream
, dams and the rest will be transported into the Chesapeake Bay. The portion that becomes trapped
behind the dams will depend on the flowrate of the river. As previously noted, in years where
there are no major floods, between half and twu-thirds of the sediment transported past Harrisburg
does not pass Conowingo Dam, which is the last dam before the bay.7 The phenomenon of sediment
trapping by dams is a result of the reduced . velocity and turbulance in the reservoirs behind the
dams, which allows the particles to settle out of suspension. The phenomenon increases in effec-
tiveness as the particle size increases. Most of the forbed radioactivity will be associated
with the very fine clay fraction of the suspended sediment. It is likely, therefore, that the
sediment passing the dams will become enriched in the clay. fraction which carries most of the
sorbed radioactivity.

.
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Figure T.1. Fraction of Radionuclide Remaining in Dissolved State.

Most sediment transport occurs episodically during flood events. During normal years, 50 to
60 percent of the sediment that does discharge at Conowingo Dam passes during the spring freshet *
when flows are high due to snow melt. Between 1966 and 1976, the discharge of sediment from the
Susquehanna River was about 50 million metric tons. Of this amount, about 30 million metric tons
was due to Hurricane Agnes in June 1972, and 10 millior, metric tons was due to Hurricane Eloise
in September 1975. It is estimated that the Agnes flood had a recurrence interval of greater
than 1000 years, and the Eloise flood had ar. estimated recurrence interval of about 50 years.8~

For flows greater than 400,000 cubic feet per second, sediments that have deposited behind the
dams are appcrently eroded and transported into the northern Chesapeake Bay. A flood of this
magnitLde would have a recurrence interval of about six years.7 Contaminated sediments therefore

*A " freshet" is a sudden rise in the level of a stream caused by heavy rains or the rapid
melting of snow or ice.
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would collect to a certain degree behind the Susquehanna dams, but would not reside there indefi-

nitely since they would be flushed into the Chesapeake Bay during major floods. Although sedi-
ments contaminated with radioactivity would be resuspended during such floods, they would simul-
taneously be diluted by the large quantity of flowing water.

T. 2 BEHAVIOR OF RADIONUCLIDES IN CHESAPEAKE BAY

Radionuclides discharged to the Susquehanna River at Three Mile Island will be carried in the
downstream direction toward the Chesapeake Bay. The Chesapeake Bay (Figure T.2) is an estuary in
which fresh water from the rivers and salt water from the ocean mix. Salinity varies from prac-

tically zero at the mouths of the rivers up to about 35 parts per thousand in the open ocean.

Substances that enter Chesapeake Bay mostly or entirely in the dissolved form eventually will be
transported to the sea from the combined effects of advection by f resh water and dispersion
caused by the astronomical tides and wind wave activity. The " flushing time", V/q, based on the
known volume of the bay, V, and the average flowrates of the rivers, q, is about one year. The
flushing time is indicative of the rate at which a dissolved pollutant would be purged from the
bay; however, because of sediments, nonideal mixing, and entrapment in the complicated backwater
areas, small traces of radioactive contamination probably would linger for several years.*

The bulk of the sediments passing into the Chesapeake Bay, probably more than 75 percent, will be
deposited in the upper bay in the region known as the " turbidity maximum" '3 Eaton et al.6 suggest
that some Susquehanna River-derived sediment would be deposited as far as the mouth of the Potomac

River. Direct measurements of radionuclides released from the Peach Bottom Nuclear Plant in
Conowingo Pond suggest that sediment deposition of cesium is at the maximum at the mouth of the

Susquehanna River, has decreased by two orders of magnitude by the Sassaf ras River, and is unde-

tectable beyond.80 The measurements may not have included the periods of major sediment transport
during floods, however, which would both dilute and disperse contaminated sediment further into
the bay to levels probably too low to detect.

Of the substances that are significantly adsorbed by sediment, cesium is the most radiologically
important because of its long half-life, high dose and bioaccumulation factors, and abundance in
nuclear waste. Cesium behaves as a monovalent cation and primarily undergoes ion exchange with
sediments. There is strong-evidence from other estuaries that cesium is at least partially
desorbed from contaminated sediments in the presence of salt water because of the " common ion

ef fect" and will reenter the water column. Cesium-134 and Cs-137 contamination on bottom sedi-
ments near the Indian Point Nuclear Plant on the Hudson River estuary disappeared at a rate
corresponding to a half-life of about one year.' The major mechanism identified for the disap-
pearance of cesium appears to be leachicg by salt water intruding up the estuary during periods

*There is no expectation that radionuclides released from the inI cleanup would be detectable in
the water, fish, or sediment beyond the site vicinity. Background levels of nuclear fallout,
previous normal releases from THI Units 1 and 2, and releases from the Peach Bottom Nuclear
Plant would obscure the very small releases to be expected from TMI.
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of low flow. Similariv, Patel et al.12 observed that the apparent loss of Cs-137 in Bombay
Harbor was consistent with an equivalent half-life of about two years. A certain portion of
cesium that has been sorted onto sediment probably will not be desorbed in the salt water. Some

iof the cesium will become practically irreversibly sorbed into the crystal lattice of certair. '

clay minerals, such as illite, in fresh water and will not desorb to a great extent in the salt
water.13

Cesium in dissolved form has a much smaller tendency to be sorbed by sediment once in salt water.33
Therefore, cesium entering the brackish portion of the Chesapeake Bay in a dissolved state will
largely remain dissolved.

The radionuctides Sr-89 and Sr-90 would have little tendency to be adsorbed by suspended sediments '

either in the freshwater or saltwater regions of the Susquehanna River and Chesapeake Bay and
therefore would be transported predominantly in the dissolved phase.

T.3 ESTIMATES OF EXTENT OF CESIUM INTERACTION WITH SEDIMENT IN SUSQUEHANNA CIVER AND
CHESAPEAKE BAY

Measurements by the State of Maryland,20 indicate that the highest sediment concentrations of
Cs-134 released from the Peach Bottom Nuclear Plant were 160 pCi/kg in Conowingo Pond and,

640 pCi/kg at the mouth of the river. A very approximate and conservative estimate of the frac-
tion of Cs-134 that has become associated with river sediments can be made by assuming that of
the sediment discharge in the Susquehanna River passing Hdrrisburg during non-flood years, about
half falls above Conowingo Pond and is contaminated to a level of 160 pCi/kg. The remainder is
assumed to settle in the upper portion of Chesapeake Bay 'and is contaminated to a level of
640 pCi/kg. It is estimated that between the years 1966 and 1974, the annual average sediment
load passing Harrisburg during years with no major floods was about 1.9 million metric tons.7
under the above assumptions, about 0.19 Ci of Cs-134 would be associated with the sediment. If

i it is conservatively assumed that all of the Cs-134 on the sediment came from the 1.62 Ci released
at Peach Bottom during the second quarter of 1979, then less than 12 percent of the Cs-134 would
be associated with sediment, and the remainder must have been carried away in the dissolved
phase. The above calculation is conservative because (1) the concratrations of Cs-134 on sedi-
ments used were the highest point values reported for Conowingo Pond and the Chesapeake Bay and
(2) the levels probably reflect previous inputs of Cs-134 from the Peach Bottom and the Three
Mile Island Plants.

T.4 CONCLUSIONS

Some of the radionuclides, particularly cesium, released from the cleanup operations at TMI will,

become. associated by the process of sorption with suspended river sediments. Contaminated sedi-

.ments may accumulate to an extent in the reservoirs behind York Haven, Safe Harbor, Holtwood, and
Conowingo Dams, but these sediments will be largely flushed during major floods. Much of the
remaining sediment will be carried downstream and settle primarily in the upper Chesapeake Bay.

_ _ _ _ - _ .-.
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A portion of the cesium associated with the sediment will desorb in the presence of salt water
and will reenter the water column. Measurements of the concentrations of Cs-134 on sediments of

IConowingo Pond and the upper Chesapeake Bay indicated that probably less than 12 percent of the
,

.

radiocesium released from TMI will ever become assocated with sediment. The relative importance
of sediments to the radioecology of the Susquehanna River and Chesapeake Bay therefore will be

i

minor.
,

i
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APPENDIX U. DECOMMISSIONING OF TMI-2

Decommissioning is defined as the preparation of a facility for retire ant from active service
and placement of the facility in such a condition that future risk from the facility to public
safety is within acceptable bounds. The achievement of this rather broad goal, via three pos-
sible alternatives, is the subject of this appendix. Included are a review of appropriate tech-
nology, estimations of the radiation dose to workers and to the public, other potential environ-
mental impacts, and estimations of the costs that would result from the decommissioning of THI-2.

Much of the information presented here is based on earlier conceptual studies of decommissioning
large light-water nuclear power reactors which had operated routinely throughout a normal operat-
ing lifetime,1 3 adapted as appropriate to fit the atypical post-accident circumstances at TMI-2.
Cost estimates are made in terms of mid-1980 dollars, with no predictions made of future interest
or inflation rates.

U.1. POSTULATED FACILITY STATUS FOR DECOMMISSIONING

Under normal circumstances, decommissioning follows the orderly shutdown of a facility at the end
of its planned operating life. The situation at THI-2 is significantly different from normal,
with the containment building and the auxiliary and fuel handling building severely contaminated,
and much of the fuel core damaged. A major cleanup effort is currently underway. This cleanup
effort is the principal subject of the programmatic environmental impact statement (PEIS) as
related to decontamination and disposal of radioactive wastes resulting from the March 28, 1979
accident at TMI-2, of which this decommissioning analysis is a small part. As discussed in
Section 2.2.1, there is_no significant difference in the initial cleanup activities (initial
der.ontamination, reactor defueling, and RCS decontamination) whether it is planned to decommission
or to restart the facility. Thus, the current planned cleanup efforts are carried to the point
where either work to restore the plant to service could begin or decommissioning could begin.
This is illustrated by the simplified decision point diagram shown in Figure U.1. In terms of
the schedule shown in Figure 1.4, active decommissioning efforts would begin at the conclusion
of the fuel debris dissolution and the chemical decontamination of the reacto coolant system and
associated systems.' As a practical matter, the earlier cleanup ef forts contribute to the total
decommissioning effort, but for convenience in this analysis, decommissionirg is necessarily
treated separately from the-initial cleanup. To obtain estimates of the total impact, the impacts
from the initial cleanup should be added to the impacts from decommissioning.

The irradiated fuel elements and debris are assumed to be stored in the spent fuel pool in the
auxiliary and fuel handling building (AFHB) at the start of decommissioning. Shipment of the
irradiated fuel to an away-from-reactor fuel storage facility (AFR), reprocessing plant, or some
other disposal facility is assumed to begin when decommissioning begins and to continue until all
irradiated fuel.has been removed from TMI-2. However, lack of a suitable facility to receive the
fuel may result in its retention in the spent fuel pool in the AFHB for an extended period of
time, in effect converting that portion of TMI-2 into an AFR.

:
i

For the decommissioning analyses, it is postulated that the washdown of the containment building
and the installation of temporary shielding has resulted in general-area radiation dose rates on
the' operating floor (347-f t level) In the 5-10 mR/hr range, and on the lower levels of the contain-

,

ment building in the 30 mR/hr range. Buildingsurfacesareassumedtohavesmearablecontami-
.

nation levels in the 3000-4000 dpm per 100 cm range, exclusive of hot spots.

U.2 GENFRIC DECOMMISSIONING CONSIDERATIONS

Regardless of the alternative chosen for the decommissioning of THI-/, there are certain generic
considerations involved. These generic decomn.issioning consideratiots include:

Staff organization,-

Planning and preparation,+

U-1

_
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- Equipment requirements,
Decommissioning methods, and-

Additional requirements (e.g. , quality assurance and environmental surveillance).-

In addition, cost estimates for the decommissioning alternatives are developed based on unit cost
factors common to all three decommissioning alternatives. This section provides a discussion of
these considerations.

U.2.1 Decommissioning Staf f Organization
,

A decommissioning organization is created within the utility at the start of planning and prepa-
ration. A cadre of experienced personnel already exists within onsite post-accident recovery
teams. Staffing requirements are identified, and critical positions are filled with key engineer-
ing and operating personnel from these units. Additional training needs are identified and the
personnel are trained as required to fulfill their roles in the organization.

The primary decommissioning activities are postulated to be performed on a two-shift, 5-day-week
basis. However, selected support activities (i.e. , system decontamination and draining, radwaste
system operation) and security functions are carried out on three shifts, around-the-clock, 7 days
per week. In addition, the main control room is manned full time for operation of essential
systems and services.

Detailed knowledge of and familiarity with the facility being decommissioned increases the
effectiveness of the decommissioning staff. This is particularly true for THI-2 because of the
special circumstances involved. Consequently, for TMI-2 decommissioning, positions are assumed
to be filled, whenever possible, with personnel involved in the cleanup operations to provide
continuity, capitalize on experience gained during cleanup, and minimize training requirements.
Any additional training required to perform decommissioning tasks would be provided, with special
emphasis given to the use of new and unique equipment and procedures.

Specialty contractors and consultants are postulated to be hired as needed to assist in areas
outside the licensee's expertise or capability. The needs for such specialties are identified
during the planning and preparation phase preceding the actual decommissioning, and contractual
agreements are concluded as early as possible to ensure the uninterrupted completion of the
decommissioning project. The specialty contractors anticipated to be required for the decommis-
sioning alternatives considered are shown in Table U.1.

U.2.2 Planning and preparation

In planning and preparing for decommissioning, data must be gathered and analyzed, detailed work
plans and procedures must be developed, and regulatory requirements must be satisfied. These
considerations are discussed in the following sections.

Table U.1. Specialty Contractors for Decommissioning
,

aDecommissioning Alternative
' Specialty
Contractor Function DECON SAFSTOR ENTOMB

Explosive special- Breaking up b_iological shield
ists X

Hauling contrac- Transport of packaged radioactive
tors materials to disposal site X X y

Temporary radwaste Radwaste handling and final-
handling &solidf- cleanup after inplant radwaste
fication support systems are decontaminated and

deactivated X X >

8X denotes contractor applicable to decommissioning alternative.
bAssumed to be available onsite because of cleanup operations preceding decommissioning.
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U.2.2.1 Data Gathering and Analysis

A large body of data is gathered and analyzed during the planning and preparation phase for
decommissioning. These data help fulfill the regulatory requirements discussed in4

Section U.2.2.3, particularly the inventory of radioactive materials and the various safety
analyses. In addition, they provide the bases for planning decommissioning tasks and selecting
appropriate methods and equipment.

Included in this activity is a comprehensive survey of radiation dose rates and contamination
levels within the tacility. This survey, taken af ter chemical decontamination of the RCS, provides
information for determining additional decontamination and temporary shielding requirements. It
also provides data on radiation dose rates likely to be encountered during the various decommis-
sioning tasks.

U.2.2.2 Development of Detailed Work Plans and Procedures

Detailed work plans and procedures are developed based on information gathered during data gather-
ing and resultant analyses and provided to the NRC with the license amendment /decommissioniag
order request. These detailed plans and procedures contain all the information required to
actually carry out the decommissioning tasks. They address the following items:

Decommissioning methods,-

Schedules and sequences of events.-

Radioactive waste management,-

Cont &mination control,-

Radiological and industrial safety, and-

Equipment requirements.-

Quality assurance (QA), security, and environmental constraints are also considered. The approved
plans and procedures cover all aspects of the decommissioning project.

U.2.2.3 Regulatory Requirements

The licensee must comply with the applicable regulatory requirements and other constraints as
discussed in Section 1.6. The current status of such requirements should be reviewed prior to
the start of actual decommissioning operations. The major requirement is anticipated to be the
necessary documentation (similar to that discussed in Appendix R) for any additional amendments
to the facility nuclear liceuse to prepare for the continuing care period.

In requesting amendments, the licensee must provide:
A description of the current facility status,-

A current inventory of the ansite radioactive materials.-

A description of the proposed decommissioning activities, including sequence, schedule,-

and estimates of worker radiation exposure.
A description of the proposed measures to minimize radioactive releases,-

Any additional changes to the technical specifications, and-
,

Safety analyses of both the proposed activities and the specification changes.-

This information becomes the decommissioning plan.

In addition to the aforementioned documentation, the licensee must submit an environmental report
as well as security and safeguards plans. Updated information concerning the financial qualifi-
cation of the licensee may also be required. . Tie following information would also be required:

A description of the ultimate facility stetus,-

A description of future decommissioning a:tivities, if any (including radioactive material-

disposal and site decontamination) and the associated environmental and safety precautions,
Safety and environmental impact analyses of future decommissioning activities, if any, and-

any resultant releases, and

Safety and environmental impact analyses of the plant in its ultimate status.- '

. _ _ _
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U.2.3 Equipment Requirements

Equipment requirements for decommissioning fall into two general categories:
Inplant systems and services essential to the decommissioning effort, ano-

Special tools and equipment required to cvrry out the decommissioning tasks.-

The requirements in each of these categories are described below.

U.2.3.1 Essential Systems and Services

All or parts of certain facility systems and services must remain in place and in service until
all radioactive material is either removed or secured in plaev, to prevent the release of signifi-
cant quantities of radionuclides (or other hazardous materia,5) to the environment. Some systems
and services are required for cleanup and disassembly activities. Other systems provide personnel
health and safety protection. The essential systems and services are listed in Table U.2, together
with the justification for retaining each.

Table U.2. Essential Systems and Services for Decommissioning

System or Service Justification

Electrical Power Operation of electrical equipment, including HVAC,
lighting, and radiation monitoring .

HVAL Systems Ventilation and radioactive contamination confinement
Water Supply (service and Decontamination, cleanup, fire protection, and potable
domestic systems) water

Fire Protection System Health and safety

Compressed Air Systems Operation of pneumatic controls and tools; personnel
(control and service) fresh air supply

Communications Systems Facilitate and coordinate decommissioning activities

Radiation Monitoring Systems Personnel safety considerations
,

Radwaste Systems Treatment of radioactive liquids and solids
Spent Fuel Cooling and Cleanup Cleanup and cooling of water in spent fuel storage pool
System while spent fuel is there, and during defueling and

reactor vessel / internals removal
Closed Cooling Water Systems Secondary cooling of other systems

Chemical Feed System Radwaste nandling and water demineralization

Fuel Oil System Auxiliary power
Security Systems Public safety and plant protection considerations.

J

As areas within the facility are readied for demolitio, or secured for storage, the essential
systems and services in these areas are deactivated and, if contaminated, removed as required.
Continuous service to the remaining work areas is maintained as long as necessary.

For decommissioning by SAFSTOR or ENTOMB, certain systems and services are required during the
continuing care period. These include:

Electrical power,-

Radiation monitoring. systems, and-

Security systems.-

. .
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U.2.3.2 Special Tools and Equipment

Any special equipment required to complete the decommissioning project at THI-2 is identif ed
during plann~ng and preparation. Designs and specifications are prepared for each item required.
Uhen the item is procured, it is inspected to verify that it meets specifications and complies
with applicable QA and safety requirements. It is then tested to ensure that it performs as
required. The testing also serves to train personnel in the use of the equipment and provide
pertinent data on its operation. N
The requirements for special tools and equipment needed to decommis<fon TMI-2 by any of the three
alternatives are shown in Table U.3, together with the functions of each item. Many of the tools
and equipment needed for decommissioning are not part of the plant's normal operating complement.
However, as noted in the table. sny of the items are assumed to be available at TMI-2 as a
result of the cleanup operat h . eceding decommissioning.

Table U.3. Special Tools and Equipment for Decommissioning

Number Required for:
Item DECON SAFSTOR -ENTOMB Major Function

Underwater Manipulator * 1 0 0 Positioning and movement
of underwater cutting
devices

Underwater Plasma-Arc Torch 2 0 1 Sectioning reactor vessel
and internals, steam

Underwater Oxyacetylene 2 0 1 generators, tanks, and
Torcha- cutting piping, equipment,
Arc Saw 1 0 1 and structural members;

welding
Port (ble Plasma-Arc Torch 4 2 4
Portable Oxyacetylene 2 2 2

Torch

; Guillotine Pipe Saw 10 2 10 Cutting piping
Power-Operated Reciprocating 10 2 10 Sectioning piping and equip-
Hacksaw mert
Closed-Circuit, High- 2 2 2 Observation of remote oraResolution TV Systems nderwater operations

DUns'?rwater. Lights and AR AR AR 111uminating and observing
Ptelscopesa underwater operations
Underwater Tools (e.g., AR AR AR Underwater disassembly,
Impact Wrenches, Bolt handling, and packaging
Cutters, Tongs)a operations
Submersible Pump with 5 2 5 Rapid cleanup and draining
Disposable Filtera of pool water

aHigh-Pressure Water Jet 2 2 2 Surface decontamination
Scaffolding AR AR AR Safe access to heights
Safety Nets AR- AR AR Protect personnel working

on elevated equipment and
structures

Shielded Vehicle with 1 1 1 For remote operations in
Manipulator Ares and areas with high-radiationaInterchang sle Tools dose rates

/'

, .- _ ___ _____ ___ _
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Table U.3. (Continued)

Number Required for:

Item DECON SAFSTOR ENTOMB Major Function ,

t

Mobile Chemical Decontami- 5 5 5 Decontamination of liquid
nation Unit and solid radwaste equip- '

# . ment

Mobile Chemical Mixing 4 4 4 Decontamination of drain
and Heating Unit systems'

Power-Operated Mobile Mantif t 9 3 9 Safe access to heights

10-Ton Mobile Hydraulic Crane 3 0 3 Removal and packaging
of contaminated ,iping and
equipment

10-Ton Forklift 6 1 6 Handling materials and loading
trucks

Rigging Materials (e.g. AR AR AR Handling of piping and equip-
Chokers, Grapples, ment
Winches)

Concrete Drill with HEPA- 4 1. 4 Orilling holes in concrete
Filtered Dust Collection for blasting or surface spalling
System

Concrete Surface Spa 11er 4 1 4 Removal of contaminated
concrete surfaces

Front-End Loader (Light- 3 1 3 Cleanup and packaging
Outy) tasks

t,
VacuumCiganer.(HEPA- 3 3 -3 Cleanup tasks
Filtered)
Portablejentilation 10 3 10 Contamination Control

,

Enclosure

Filtered-Exhaust Far Unit 4 -- 4 Contamination control

Supplied-Air Plastic Suit 250 100 250 Personnel respiratory
and body-surface pro-
tection from radioactive
contaminants

.Polyurethane foam Generator 2 2 2 Contamination control
during HVAC work

. Paint Sprayer * 0 ,4 0 Immobilization of
contamination

aAssumed to be available ons 6e because of cleanup operations preceding decom-
missioning.

bAR - As Required.

~. , - . -- .- . ,
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U.2.4 Decommissioning Methods
4

The methrds and associated equipment used to accomplish the various activities involved in decom-
missioning a nuclear facility such as TMI-2 fall into four major categories:

Decontamination,-

Equipment disassembly,-

Radioactive waste packaging and shipping, and-

Contaminetion control.-

Each of these sethods is required, in varying degrees, in all of the decommissioning alternatives.
These methods are discussed below.

U.2.4.1 Decontamination

Three basic methods can be used to remove radioactive materials from contaminated surfaces:
(1) dissolution of the surface film containing the radionuclides, (2) physical cleaning of the
surface, and (3) physical removal of the contaminated structural material. The first two methods
are discussed at some length elsewhere in this PEIS (Chapters 5 and 6) and are not considered
further here. Therefore, only physical removal of contaminated structural material (the third
method) is described here. During facility oecontamination, removal of both metal and concrete
surfaces may be recuired. However, the techniques for metal-surface removal are the same as
those for equipment disassembly, discussed in the next section. The present discussion is thus
limited to concrete removal.'

,

Some concrete in nuclear facilities such as TMI-2 is contaminated belu- the surface and cannot be
decontaminated to release levels by physical surface cleaning alone. In addition, some of the
concrete and structural steel in the biological shield surrounding the reactor vessel is activated
as a result of neutron bombardment. In both instances, the structural materials must be physi-
cally removed and disposed of during decommissioning.

Several criteria must be considered when selecting a material-removal method for a particular
location in the plant. The method chosen should minimize personnel radiation exposure and air-
borne contamination dispervion. In addition, the size and weight of removed materials must
facilitate packaging and shipping for offsite disposal.

The major methods available for concrete removal are:
Blasting,-

_ Core boring and hydraulic spalling,
Flame cutting, and-

Thermic lance cutting.-

Of particular interest are the blasting techniques for bulk removal of concrete and the spalling
techniques for localized removal of concrete surfaces. Flame cutting and thermic lance cutting
are both of less interest, primarily because of the copious quantities of toxic gases and/or
smoke produced.

Bulk Concrete Removal '

' A very effective way to remove and segment the activated concrete in the biological shield is
with explosives.4 Because the shield's interior can be easily enclosed within ventilation-

! confinement envelopes, dust and airborne contamination can be effectively controlled. Placement
of blasting mats over the affected region prevents flying debris from penetrating the confinement
envelopes. Fog sprays of water, typically used from 1 minute before to about 15 minutes af ter
blasting, help settle dust from blasting. Although blasting sequences are designed to minimize
airpressure surges, the ventilation enciasures must be designed.to withstand those pressure
surges that do occur. Similarly, attention must be given to the building ventilation system to
prevent surge damage to filters, with monitoring of the system to verify its continued integrity.
After blasting, the area is inspected and surveyed to verify that all contamination is removed
and that all explosives have detonated. The area may then be protected (by painting or by heavy
fire-resistant plastic or canvas) a prevent recontamination during subsequent blasts. The
procedure for explorive decontamination of concrete is described in Section F.1.3 of Reference 1
and in Section G.1.3 of Reference 3.

Concrete Surface Removal

A number of techniques can be used to remove contaminated concrete surfaces in nuclear facilities
such as TMI2. A comparison of the major techniques is presented in Table U.4.5

,
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Table U.4. Comparison of Major Concrete Surface Removal Techniques

Size of
Air Filtration Relative

Technique Limitation Type of Rubble Produced System Required Removal Speed

Sandblasting Contamination embedded Small particles Large Slow
in pores not effective-
ly removed

Jack hammer Awkward to use on walls Medium-size p hces and Medium Medium fast
small particle

Pneumatic or Limited to large acces- Medium-size pieces and Medium Fast
Hydraulf; sible facilities small particles

impactor

Concrete Awkward to use on Hedium-312e pieces and Small Medium Fast
spaller irregular surfaces small particles

with air or in cramped
drill quarters
to make
holes

Sandblasting, where the surface is mechanically eroded away, removes only a minimal surface
thickness and produces large quantities of small, contaminated particles. Sandblasting primarily
removes paint and a little of the concrete surface. It does not effectively remove contamination
from the pores in the concrete or from expansion joints.6 A large exhaust and air filtrationy _

system is needed with this method to control contaminated dust. This technique is relatively
slow if the contamination penetrates beyond a tM n surface layer (see Section 5.2.3.1).

Two surface removal methods used more extensively than the rest are jack haeners and impacters.
Jack hammers, powered by compressed air, are readily available and are easily operated by one

They are used to chip off the surface material deep enough to remove the contamination.Sman.
Because they are difficult to position on walls and ceilings, Jack hammers are used primarily on

;

floors. -Impactors (or hoe rams), similar in operation to jack harners but much larger, have been
used successfully in several decontamination projects.5'8 An impactor, powered either pneu-I

matically or hydraulically, uses a pick chisel point that is driven into t:4e concrete surface
with high-energy impacts several times per "entv1 A medium-size air filtration system is neces-
sary to control the dust produced by both of these surface removal methods.

The last technique, use of a concrete spaller, permits localized concrete removal to depths of 2
to 3 inches with no explosions and very little dust. (The principal source of dust is the drill-
irg of the hole into which the splitting tool is inserted.) A dust shield with a vacuum attachment
minicizes the spread of contaminated dust and can be used to collect all but the la gest piaces
of rubble. The soaller is operated by inserting the expanding bit into a predrilled he k ....
activating the device hydraulically, causing the concrete surrounding the bit to be spalled off.
The spaller is small, lightweight, and fully portable, and can be readily adapted to remote
operation. For rapid removal of large surface areas, a number of the devices can be ginged
together with a corresponding set of concrete drills and operated as a unit. Because the spacing
between and the pattern of the holes are important parameters in the effectiveness of this tech-
nique, arrangement of the concrete drills and the splitting tools into a fixed geometry array
would ensure a relatively uniform removal pattern. Combining these ganged units with a vacuum
. transfer system for rubble removal would result in a f ast and dust-free concrete removal method, '

one ideally suited to decomissioning facilities such as THI-2. (See Section G.I.3.2 of Refer-
ence 3 for.further discussion of concrete surface removal.) -

U.2.4.2 Equipment Disassembly

Decommissioning of TMI-2 would require the disassembly and removal of the various contaminated
equipment systems. The equipment must be segmented into pieces smO 1 enough to facilitate e~ther
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onsite entombmer or packaging for of fsite shipment and disposal, depending on the decomissioning
alternative selected.

Underwater Manipulator

The underwater sectioning of the neutron-activated reactor vessel and vessel internals requires a
manipulator to handle the cutting equipment and other underwater tools involved. The equiprent ,

must be cperable under 30 to 50 feet of water, in intense radiat;on fields. It is assumed that
the existing fuel-handling tridge crane with its fuel element handling boom can be adapted to
this task, as postulated for the removal of the RPV head and internals and the core examinatien
and defueling (Sections 6.2, 6.3 and 6.4). It is also assumed that, after modification for the
cleanup tasks, no significant addit'onal modification will be required to meet the needs for
decommissioning.

Cutting Methods and Equipment

The principal equipment anticipated to be used for cutting activated and/or contaminated items
are the oxyacetylene torch, the plasma-arc torch, and the arr saw. This equipment can te used
either under water or in air. In addition, linear-shaped explosive charges may be used in special
cutting applicati m . The oxyacetylene torch is a relatively common device and, therefore, is
not discussed he!'c; 'urther information is available in Reference 7. The other items are described
briefly below. (Mor:. detailed information is presented in Appendix E of Reference I and Appendix G
of Reference 3.)

Plasma-arc cutting employs an extremely high-temperature, high velocity, ionized gas arc that
melts and continuously removes cetal in the work piece to produce a high qual'ty, saw-like cut.
The process can be used to cut any metal. If inert gases are used, the cutting is dependent on
thermal energy alone, but increased cutting speeds can be achieved using oxygen-bearing gases
when cutting materials such as mild steel or cast iron, because the chemical energy resulting
from reaction of the oxygen with the base material is added to the arc heat. The ele".trical
circuit is similar to that used for tungsten-arc welding.

The plassa-arc cutting process can be used in air or under -ater. It is especially adaptable to
automation and is thus useful when highly radioactive material is to be cut (e.g., the pressure
vessel; of the Elk River Reactor in Minnesota and the Sodium Reactor Experiment in California).*'6
As it is not necessary to start the cut at the edge of the plate, *.he plasma-arc torch is part-
icularly adaptable to cutting holes in large plates and vessels. It in also well adapted to
gouging applications, including pad washing and scarfing. However, becaese of the short torch
standoff distance, plasma-arc cutting is rot suitable for some apr' Nations, particularly in
tight spaces; air carbon-arc cutting can be used for such work. Plasma-arc cutting is preferred
where it is possible.

1

The arc saw, a state-of-the-art metal-cutting device, is currently being developed for contari-
nated equipment segmentation, with initial development and demonstration work already completed.8
The device uses a charged, rotating blade to provide the cutting arc. The blade rotation helps
to sweep removed materials from the kerf. Cutting can be accomplished remotely, either in air or
under water, with automatic positioning and tracking of the saw blade during cutting operations.
All equioment except the blade is comercially available, but modifications are necessary.
Blades can be made in any well-equit 2d machine shop, and can be scaled to match the cutting
requirements of the particular job

A major advantage of the arc-saw over other saws is that if, because of position change or vibra-
tion, a port.on of the work piece falls against or pinches the blade, the point of contact spark-
erodes away because the " electrical leading edge" of the blade is transferred to the point of

| - contact. This reduces the potential for binding of the blade. Consequently, the arc saw can cut
through a variety of materials, shapes, and loose components that would he difficult to cut with
conventional saws.

The use of self-contained, linear-shaped explosive charges is an economical and expedient sethod
of reducing the size of equipment and piping to allow further processing or packaging for disposal.
This method minimizes personnel radiatioa exposure and is particularly advantagerus in areas with
high-radiation levels. Linear-shaped charges have been used extensively in the last 15 to 25
years.*'30 Recently, such methods have been used to segment and remove neutronactivated com.co-
nentsandcontaminatedsystems(e.g.,f1el-poollinersandpiping)thatarenotamenabictoconventional removal techniques.5' 1
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A linear-shaped charge consists of an inverted-V-shaped tubular casing filled with an explosive.
The principle behind use of the linear-shaped charge is that, as the detonation wave collapses
the inverted V, the casing material becomes a jet of extremely hot metal particles traveling at
very high velocity. These particles then tear through the material to be cut. The melting and
subsequent fusing of the casing material with the base material being cut, together with the
ragged edges of the finished cut, can make elect,ropolishing of those edges very difficult.12 ,

Therefore, in-situ decontamination (either chemical or mechanical) prior to explosive cutting is
recommended to minimize unnecessary waste of strategic materials. Clamp-on charges, available
commercially, eliminate many problems in placement, handling, and detonating. The number of
charges t%t can be detonated at one time is limited only by the blast effect on nearby equip-
ment. SF .k wave and fragment damage can be reduced appreciably by placing blast curtains or

3

other barriers in the vicinity of the detonation to disrupt the shock wave and intercept the
fragments.

i

U.2.4.3 Radioactive Waste Packaging and Shipping
i

The decommissioning of THI-2 by any of the three alternatives considered would produce signifi- ,

cant quantities of radioactive wastes requiring proper packaging and shipping to an authorized
disposal site. These radioactive wastes resulting from decommissioning can be classified as

-follows:

Combustible or non ombustible,-

Activated or contaminated, and-

i Wet or dry.-

The bulk of the decommissioning wastes from THI-2 would be dry, noncombustible, and either acti-
vated or contaminated. They include the activated reactor vessel and internals, the activated
and contaminated concrete from the biological shield, contaminated concrete from walls and floors,
and contaminated piping and equipment. The contact radiation dose rates from these materials
vary from a few mrad /hr to thousands of R/hr. Different types of packaging and shielding are
required, depending on the radiation levels involved.

Section 8 of this PEIS describes radioactive waste packaging and shipping for the TMI-2 clea m
operations preceding decommissioning. Most of the types of decommissioning wastes are thorougnly
covered in Section 8 and, therefore, they are not disc ; sed further here. The following dis-
cussion covers the remaining packa:3ng and shipping requirements for decommissioning. The specific
quantities of the various waste types produced for the three decommissioning alternatives are
niven later, in the sections of this' appendix that detail the alternatives.

!
'Disposable steel cask liners are used for packaging, shipping, and burying the bulk of the acti-

vated materials from the reactor vessel, the vessel internals, and the biological shield.
Specially constructed steel boxes are used where size and radiation exposure considerations make
packaging in cask liners unfeasible. In some cases, lead s*.ielding must be acded to the packages
to reduce the Jurface dose rates of the containers to acceptable limits. I f, 7ther cases, less-
activated component pieces are used to surround the more-activated pieces to provide the reouired
shielding without acrificing part of the container volume.

W.m.e external contamination levels allow, certain equipment items (e.g., heat exchangers and
small tanks) will be packaged by capping the piping connections with welded metal covers and
using the items' outer shells as the containers. Larger items, such as the steam generators, may

-be cut into sections, after which each section is capped and handled as its own container.

All disposal shipments are asst [med to be made by exclusive use trucks, in accordance with the
regulations and considerations described in Section 9. A formal accident control and recovery

plan is assumed M be developera prior to the first radioactive shipment of decommissioning waste.
The plan is to provide for rarid and orderly utilization of utility, carrier, state, and municipal
emergency perso. M , as well as NRC radiolorical assistance teams, as required in the event that
any transportatio,1 accident accurs. Proceuures for control of contar.i..ation, radiation exposure,
bodily injury, and property damage are included in the recovery plan. Also included are procedures
for salvage and recovery of the radioactive rhipment.

U.2.4.4 Contamination Control

Many decommissioning activities, particularly the cutting operations required for equipment
: disassembly, have the potential for generating significant amounts of airborne radioactive

.__ ,_ - _
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contamination. In addition, decommissioning involves cperations in areas with smearable radio-
active contamination; the movement of personnel, equipment, and materials in these areas can
result in the further spreaa of radioactive contamination. To prevent significant radioactive
releases to the environment and to minimize the personnel buard a3d the potential for widespre.d
contamination af work areas, contamination control is required.

Radioactive contamination control can be divided into three basic approaches:
Local mitigation of contamination sources,-

Collection of contamination, and-

Isolation of contaminated areas.-

These approaches are discussed below. (See Appendix G of Reference 3 for further information.)

local Mitigation of Contamina ud Sources

Mechanical or physical measures can be used to limit the spread of radioactive contamination.
Two methods that have been successfully used are (1) water sprays to reduce airborne dust disper-
sion and (2) painting of contaminated surfaces to prevent smearing.

The wetting of dust with water or other liquids is one of the oldest methods of contamination
control and can be very effective if properly used. Water sprays are widely used to control
fugitive dust emissions from construction sites, and the spraying of water containing detergent
(as a wetting agent) has been used in the nuclear industry to reduce dust concentrations in
air.13 Water sprays can be used in combination with other contamination control techniques, and
are commonly used for dusty operations such as concrete removal.6

Strippable coatings can be sed to seal porous surfaces (e.g. , concrete) to prevent penetration
of contamination. Paint an also be used to seal smearable contamination already present on
surfaces to prevent subsequent contamination spread.6 Painting is especially useful in high-
traffic areas, where smearable contamination is likely to be picked up and spread around on shoe
covers and equipment wheels. (See Section 5.1.3.1)

. Collection of Contamination

Collection of . radioactive contamination before it can be dispersed (preferably as it is genera-
ted) reduca Ra need for cleanup subsequent to decommissioning activities, particularly those
activities that generate significant airborne contamination. Various collection methods can be
used, with the use of vacuum collection and portable ventilation systems being the most common.

Contaminated materials can be collected as they are generated using vacuum systems. A dust
shield with a vacuum attachment can be installed on the tool (e.g., concrete spaller or scrubber)
being used.5'6 As the contaminated dust is generated, it is drawn into the vacuum system and
deposited in a collection drum. The Outlet air is filtered (with roughing and HEPA filters) to
prevent the collected rantamination' from being expelled. Various designs for vacuum collection
systems are possible, depenwng on the required operating characteristics. A number of systems
suitable for decommissioning work with little or no modification are available commercially.

Portable ventilation systems can be used to confine and collect airborne particu' ttes generated
6during decommissioning operations General design information concerning such systems is dis-

cussed at length in Reference 14. Two portable ventilation systems, a work enclosure and a fume
exhauster, are described here.

.

A portable ventilation enclosure is simply a portable " room" with a self-contained ventilation
system that can provide ventilation control at various work locations during decommissioning.
.The enclosure unit may take whatever shape best performs the required function at a particular
locat h . A simple, rectangular open-faced box will suf fice for many applications. Roughing
filters are installed at both the inlet and the outlet of the enclosure unit, and a flexible duct
couples the enclosure to the cart-mounted ventilation system that consists of a large squirrel-
cage blower drawing through a high-effi-lency particulate air (HEPA) filter precedad by i ghv-
fiber roughing filter, all mounted on a wheeled cart. Radiation detection devices are used to
monitor the buildup of radioactive material on the fi;ters. . A differential pressure gauge is
installed across the HEPA filter to monitor the increasing pressure drop as particulates build up
on the filter. Filters are changed when either the dose rate f rom the collected radioactive
particles or the differential pressure across the HEPA filter reaches a predetermined level.

_
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Another type of portable filtered ventilation system, a fume exhauster, has an electrostatic
i precipitator coupled with a roughing filter, HEPA filter, air-handling motor, squirrel-cage

blower, and one or two free-standing intake ducts. The fume exhauster is used to collect radio-
active and nonradioactive particulates at the point of generation. This high-volume ventilation
system captures all types of particulate matter with efficiences of greater than 97% for the
electrostatic unit and at least 99.95% for the HEPA filter. The advantages of this unit are its
portability, ability to handle large volumes of particulate-laden air, and generation of relatively
small amounts of solid wastes (HEPA filters). Buildup of radioactive materials on the precip-
itator and filters is monitored as described above. The electrostatic precipitator is flushed
and the filters are changed when either the dose rate from collected radioactive particles or the
differential pressure across the HEPA filter reaches a predetermined level.

Isolation of Contaminated Areas

One method of controlling contamination is the use of barriers to isolate contaminated areas from
those with lesser or no contamination. Isolation is an important tool during continuing care as
well as during active detammissioning.

One type of barrier commonly used in the nuclear industry to isolate contaminated areas is a
" greenhouse." A greenhouse is constructed by covering a framework, usually teel scaffolding or
fire-resistant wood frame, with fire-resistant plar. tic sheeting and sealing il joints. Over-
lapping flaps of plastic are generally used for the door. The greenhouse is connected either to
the plant ventilation system or to a portable system to prevent outward leakage of contamination
by drawing a slight vacuum on the greenhouse.5 Greenhouses can be semi permanent, portable
struc-tures that can be moved from one location to another as needed, but are more of ten temporary
confinement structures that are dismantled and discarded after each j In many cases, construc-
tion of a complete greenhouse is unnecessary. A simple plastic curtain partitioning off one
section of a room may be all that'is required to isolate a contaminated area. The type and
degree of isolation required depends on the equipment or structures involved, the associated
level and mixture of radioactive contamination, and the oecommissioning operation being performed.

Prior to the continuing care period for SAFSTOR or ENTOMB, portions of the f,t.lity containing
significant amounts of radioactive contamination that are r.ot removed during active decommis-
siuning must be isolated from the remainder of the facility. Potential pathways for the migration

i of contamination from these areas are blocked by the installation of physical barriers. Besides
acting as contamination control barriers, the barriers are designed to discourage unauthorized4

personnel entry into contaminated areas, so structurally substantial barriers are used. Piping,
ventilation ductwork, equipment penetrations, ano doors and hatches are sealed as necessary.
Pressure-equalization lines are then installed between the isolated interior spaces and the
ot.tside environment to prevent pressure differentials (due to temperature or atmospheric pressure
cnanges) from developing. The lines are equipped with replaceable HEPA filters to prevent contami-
nation from being entrained in the air flow out of the buildings.

U.2.5 Additional Requirements

Most decommissioning requirements relate directly to the removal or stabilization of onsite
radionuclides. However, there are additional requirements that serve to ensure the timely,
effective, and safe completion of the work. The major additional requirements, which are
discussed here, are quality assurance and environmental surveillance.

U.2.5.1 Quality Assurance

A complex project such as the THI-2 decommissioning requires QA planning from the earliest stages.
As each detailed decommissioning procedure is developed, the QA portions are included. Current
regulations and guides that could apply to decommissioning are discussed in Section F.4 of
Reference 1 and Chapter 5 of Reference 3.

U.2.5.2 Environmental Surveillance

Environmental surveillance is of concern during the decommissioning of any nuclear facility and
particularly during the decommissioning of a facility such as TMI-2 where the decommissioning
process may be complicated by unusual and unforeseen difficulties. The following objectives are

4

. _ _
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relevent to the environmental suneillance for the de'.omissioning project: |
.

Detection of sndden changes and evaluation of long-term trends of (radicnuclide) concen--

trations in the environment, with the intent of detecting failure to adequately control
releases and th e to initiate appropriate actions;

- Assessment of tht actual or potential <xposure of people to radioactive materials or radiation
present in their ensironment, or estimation of the probable upper limi- of such uposure;

,

Determination of the fate of contaminants released to the environment, with the intent J-

detecting previously unconsidered mechanisms of exposure; cnd

Demonstration or compliance with applicable regulations and legal requirements concerning-

releases to the environment.

The required levels of environmental surveillance for active decomissioning (the period of
decommissioning activity immediately following the THI-2 plant cleanup) would differ from those
for the continuing care period (required for SAFSTOR and ENTCMB).

The enviroruental surveillance progran for the active phase of TMI-2 decomissicaing is expecteo
to be a continuation of the program for the preceding cleanup period. This program is detailed
in Appendix M and sumarized in Chapter 11 of this statement. The program is subject to change
based on review of the results obtained ar1 any requests for additional monitoring. It is antici-
pated that the level of effort required w 11 be reduced as the ccntaminated materials are removed
from the site and the associated potentias for radioactive release is reduced.

An abbreviated version of the envircnmental monitoring progra:o for active decommissioning would
be carried out during continuing care. Special surveillance requirements would be included for
emergency situations involving radinNclide releases (e.g. , fire or malicicus acts) that =culd
requirc prompt emergency actions to minimize public risk.. Changes in background radiation levels,
in environmental radiation accuadations (e.g., fallout from nuclear weapons testing), and|

'

especially in land usage.and population distribution may, over a period of years, justify modifi-
cations to the continuing care surveillance program. The program is anticipated to be reviewed
and revised as appropriate at the following tires:

Af ter all fuel and source material have been removed from the plant,-

Approximately 10 years af ter decommiss:nning is completed, and.

. Af ter 10 half-lives of Co-60 decay (approximately 53 years), economic advantages of further.

decommissioning effort are ascertained by the owner, and environmental monitoring conceivably
could be reduced or even eliminated.*

- As experience is gained and a data base is developed, modifications to the environmental program
can be expected.

U.2.6' Unit Costs

The decommissioning cost.information developed ir. this statement is based on unit cost data
presented in Appendix I of Reference 1 and Appendix M of Reference 3. Ine cost data presented in
the references are based on late-1977/early-1978 costs. For general cost items (e.g., labor,
materials, and equipment), the base data have been adjusted by a factor of 1.17 to account for
escalation to current (mid-1980) costs, based on the Handy-Whitman Indexts and the Chemical
Engineering Plant Cost Index. 8 Transportation costs for shipping radioactive wastes to a disposal
site are increased on a per-mile basis in accordance with escalation in the published rates of a

'
carrier licensed to transport radioactive materials.17 Other adjustments-are made as required to
adjust for differences in assurptions between this statement and the reference studies (e.g., the
shipping distance to a low-level waste disposal site is assumed to be about 2300 miles in this-4

statesent as opposed to 500 miles in the reference studies).

U.2.7 Activated Materials Inventory

The quantities of radionuclides present in the activated materials at THI-2 are estimated by
; interpolation of the curves of-radionuclide growth versus effective full power years (EFPY) given

in Figure C.1-._4 of Reference 1 at the point of 0.26 EFPY (the accumulated exposure on THI-2).

- ,_ .. - - .-- - .
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The interpolated fractions of activity relative to the activity after 30 EFPY are given in
Table 0.5 for the principal radionuclides present in the activated reactor vessel internals,
together with the inferred specific activities and estimated surface dose rates. The values
given in Table U.5 are for the most highly activated region of the vessel internals, at the core
mid plane.

,

i

Table U.S. Estimated Specific Activities and Surface Doses
| from Reactor Vessel Internals of TMI-2

Fraction of Inferred Estimated Surface
Activity, Relative Specific Activity Dose Rate

3Radionuclide to 30 EFPY (Ci/m ) (Rad /hr)

l Co-60 0.032 30,400 16,000

Fe-55 0.05 65,000 0.005

Ni-59 0.008 6 0.0007

Nb-94 0.003 0.04 0.016

4

In general, the levels of induced radioactivity in the structural materials of THI-2 are in the
range from 1 to 5% of the values that would be present af ter 30 EFPY. Since Co-60 is the dominant
radioactive species produced, its fractional production factor in THI-2 (0.032) can be applied
with minimal error to the values presented in Appendix C of Refere.tce 1 to obtain reasonable
estimates of the quantities of activated materials present in THI-2 at the time of the accident.
Based on the quantities of radioactivity given in Table C.1-4 of Reference 1, the total activity
in the reactor vessel internal components in THI-2 at the time of the accident is estimated to be
(4.82 x 108 Ci x 0.C32),.or 1.54 x 105 Cf. In the reactor pressure vessel, the total activity is
estimated to be (1.92 x 104 Ci x 0.032), or 611 Ci. In the concrete biological shield, the total
activity is estimated to be (2000 Ci x 0.032), or 64 Ci.

U.2.8 Contaminited Materials

The principal radionuclides present en external surfaces in THI-2 are Cs-137 and Sr-90. The

radiation fields from radionuclides detosited on the interiur surfaces of the RCS and associated
piping and equipment may also be dcminated by Cs-137, although significant quantities of Co-60
are probably present also. Since Cs-137 is the principal radionuclide contriluting to the radi-
ation fields within the plant, the decrease in radiation dose rates with time will be controlled
largely by the half-life of Cs-137 ($30 years).

.

This condition is different from the reference decommissioning studies 3 where Co-60 is the1

dominant radionuclide, controlled by its 5.7 yr half-life, and extensive surface cot.s 11 nation is
not a major problem. Thus, deferring decommissioning action at THI is less effective in reducing
radiation dose than would be the case at the reference reactors. The longer half-life of Cs-137
also lengthens the time that an entombment structure would have to retain its integrity, more
than 300 years, until the contamination has decayed to unrestricted release levels.

U.3' IMMEDIATE DISMANTLEMENT (DECON)

DECON is the removal from the site of all materials having radioactivity levels greater than
permitted for unrestricted use of the property. Thus, all radioactively contaminated equipment, ,

tanks, pumps and piping; the reactor vessel and-internals; and activated and contaminated concrete
must be removed, packaged, and shipped to an authorized radioactive waste disposal site. Radi-
ation surveys of the decontaminated facility and site must show that residual levels of radio-
activity do not exceed those given in Table 1 of Regulatory Guide 1.86, which appears as Table 1.1
in this report, in order for the nuclear license to be terminated. As a result, large expendi-
tures of personnel radiation exposure, disposal site space, and money are made in exchange for
the fairly prompt release of the facility and the site for other uses.

- - , --.
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An additional factor favoring the DECON alternative is that a knowledgable work force is available
(f rom the facility operations staf f) to perform the decommissioning work. The elimination of
continuing security, maintenance and surveillance requiremcnts for the unit are not very signi-
ficant benefits for TMI-2 because these services are readily provided by the other unit on the
site (TMI-1). Decommissioning via DECON would preclude storage of the irradiated fuel in the
AFHB beyond the length of time required to ship the fuel to an offsite facility since, by defi-
lition, all radioactive materials must be removed. The continued use by THI-1 is postulated for
such facilities as the chemical cleaning building (EPICOR-II), EPICOR-I, the radiochemistry hot

# lab, and the solid radwaste staging modules. The resin solidification and mid-high level radwaste
staging facility (if built) is also postulated to remain in place for service with Unit 1.

U.3.1 Decommissioning Activities for DECON

Once the irradiated fuel has been placed ir. the spent fuel pool in the AFHB, the fuel debris has
been dissolved and removed, and the reactor coolant system and associated fluid handling systems
have been chemically decontaminated, disassembly, disposal, and further decontamination can
proceed promptly. Work begins in the reactor containment building, proceeds through the AFHB,
and concludes with the service and control buildings. The turbine building and other onsite
structures (except for the EPICOR-II building and any other as yet constructed waste treatment
buildings) are assumed to be uncontaminated.

The estimated duration of each event during DECON is shown in Figure U.2. The disassembly and
decontamination of the facility is estimated to require nearly four years.

YEARS AFTER START

OF DEC0fN.11SS10NING

DECOMMISS10NIN3 ACTIVITY 0 1 2 3 4
,

DECON OF CONThNMENT BLDG. .

DECCR4 0F AFH BLDG.

DECON OF OTHER BUILDINGS

CONTROL AND SERVICES H

CONTAINMENT SERVICE r-1

LIQUID RADWASTE (IF BUILT) H

SHI PMENT OF SPENT FUEL

TREATNE14T AND DISPOSAL -- '

0F RADWASTE

Figure U.2. Duration of DECON Activities.

U.3.1.1 Containment Building

The postulated sequence and schedule for major tasks for disassembly and decontamination of the
containment building is shown in Figure U.3, together with postulated crew sizes and esti :ed
exposure hours. The associated worker radiation doses are given in Section U.3.4

. .. - - ___ -
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MONTHS AFTtR START OF DECOMMI5510NING

TASK 5 1 23 4 5 6 7 8 9 ID 1112 Il 14 1516171819 20 2122 23 24 25 26 27 28 29 30 3132 3314 35 36

RLMOVE AND PACKAG A6R CoalR5 - - *14 1 000/1

IEEMOVE AND PACEAG PJEL STORAE RACK 5 m l41Dr0<1

REMOVE AND PACKAG BLDG. SPRAY SYSTLM ~14'150043

iltMOVE AND PACKAG CORE FLOOCING1ANK5 W 1410004

SEGWNT AND PACKAG R[ ACTOR VESML HL AD W F50G1

SECWNT AND PACKAQ VL55EL INTERV45 :42.195004

REMOVE AND PACKAG RCS AND VI$$[L M 15004
MIRROR INSULAfl0N

SEGENT AND PACKAM R[ ACTOR PR[550R[ Vi$$[L :354 50005

REMOVE AND PACKAG PRES $URIZER. PIPING : 144Xa%
AND VALVL5

RtMOVE AND PACK AG RC5 PUMP 5 AND PIPING :14 11004

SiGMENT AND PACKAGE SIE AM GNERAf0R5 : 211/7200/3

AND STEAM LINL5

5(CWNT AND PACKAE fitACf0R DRAINIANK. >-e 1410[04
PUMP AND PlPING

RLMOW AND PACKAE LEfDOWN COOLIRS >-414'10lEl

REMOW AND PACKAQ Li AKAG COOLIRS % 141301

RtMCVE AND PACKAGE 5.G. HOI DRAIN COOLIR e- 141001
AND PUMP g

REMOVE AND PACKAG REMAINING PUMPS : 14'3000') d
AND PIPING w

REMOVE AND PACKAE AcilVAft0 CONCR[TE :1470107

REMOVE AND PACKAE FUEL TRANSF[R (QUIPMENT >- w 1470[07
AND R(FULLING POOL LINIR

REMOVE AND PACKAM REFULLING CRANE ~ 141kB13

RtMOVE AND PACKAR CONT AMINAflD CONCRfIE : 14120[tl11
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Figure U.3. Postulated Sequence and Schedule of Tasks for DECON of the
Containment Building.
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Disassembly begins with the removal and packaging of the containment air coolers (if not pre-
viously removed), the fuel storage racks, the containment spray system, and the core flooding
tanks, thus freeing most of the 305-ft level for use as a packaging and storage area for packaged
materials pending shipment offsite. The fuel transfer canal is now available for segmentation
and temporary storage of the activated portions of the reactor vessel internals and for temporary
storage of activated segments of the reactor pressure vessel while the venel is being sectioned.

Removal of tht: decontaminated structures is not required to terminate the nuclear license and
thus is not considered in this analysis. The disposition of the released structures is at the
owner's option.,

The estimates of direct labor hours, waste volumes, and costs are derived largely by comparison
with the results of previous conceptual decommissioning studies,2'3 adjusted for the sizes and
masses of equipment, levels of contamination or activation in the materials, distance to the
disposal site, and escalations in costs from the time of the reference studies to mid-1980.

It is assumed that the reactor vessel head, the upper plenum assembly, and the core support
structure are successfully removed intact during defueling and cleanup and are reinstalled for
the chemical decontamination of the reactor coolant system, in which the RCS pumps are used for
recirculation of the decontamination solution a,nd final flushing. The head is removed and sect-
ioned for packaging. The upper plenum assembly and the core support structures are removed and
sectioned and stored temporarily under water in the fuel transfer canal. The water level in the
canal is lowered to about the 322-ft level to remoi2 the seal plate and the mirror insulation
surrounding the vessel. The water level in the vessel is lowered to just below the planned level
for cutting. The vessel is cut into segments that are temporarily stored in the fuel transfer
canal prior to packaging. As the reactor vessel is drained and cut, the remainder cf the RCS is
drained for sectioning. Removal and packaging of the pressurizer and piping is followed by
sectioning and removai of the RCS pumps and piping. Sectioning of the steam generators and
removal of the steam export lines and valves is followed by removal and packaging of the letdown
coolers, the steam generator hot-drain cooler, the leakage coolers, the reactor drain tank, the
oil-shielded drain tanks, the incore instrumentation drives, and assorted pumps and equipment on
the 282-ft level.

Removal of some of these items will require removal of sections of the shield walls surrounding
them. The lower sections of the vertical tendons are most likely contaminated and will have to
be removed for disposal. Those portions of the concrete biological shield in the vicinity of the
fuel core that have been activated by neutron bombardment are removed and packaged. The refueling
bridge crane, the fuel transfer equipment, and the liner of the fuel transfer canal are removed
and packaged. The outer 2 to 3 inches of concrete is removed from concrete surfaces that were
subjected to standing contaminated water, principally the concrete floor of the 282-f t level and
the first 9-10 feet of wall surfaces rising from the 282-ft level and the surfaces of the tendon
gallery. Other concrete surfaces are removed as dictated by radiation survey data. The polar
crane is either decontaminated to release levels or is dismantled and packaged. Removal and
packaging of the remaining ventilation equipment precedes the radiation survey to determine the
releasability of the containment building. Any areas found to have radioactivity levels excee-
ding those levels set for release are cleaned or removed. At this point the containment building
is available for non-nuclear use or demolition, at the owner's option.

Disassembly, decontamination, and disposal of the radioactive materials from the containment
building are estimated to require about 226,000 direct labor hours, including 110,000 hours of
work in o if ation zones. Transport workers and workers at the waste disposal site are not
included in these estimates.

U.3.1.2 Auxiliary and Fuel Handling Building

With the reactor core stored in the spent fuel pool, the first activity to get underway in the
AFHB is the shipment of the spent fuel to a storage facility, a reprocessing plant, or a disposal
facility offsite. Assuming an IF-300 cask (capacity 7 elements) is used, with an 18-day round-
trip cycle, 26 round trips by rail will be required to remove the 177 fuel elements, or about
16 months elapsed time. Availability of another spent fuel shipping cask of similar capacity
would reduce the fuel shipment period to about 8 months. Add *tional shipments may be required to
remove packaged fuel debris,

i

. _ - ,r . _
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The postulated sequence and schedule of tasks for disassembly and decontamination of the AFHB is
sicwn in Figure U.4. The general plan of attack is to start cn the upper levels, removing systems

9' no longer needed, and proceed toward the lower levels. The spent fuel pool cleanup system will
remain in service until shipment of spent fuel is completed.

MmTHS AFTER START OF DECOMMISSIONING

TASKS 1/ 34 56 7 8 9 1011 !? 13 l_41516 l_71419 20 2122 2'3 24 25 26 27 23 P 30 31 V 33 34 35 36 ?
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Figure 0.4. Postulated Sequence and Schedule of Tasks for DECON of the
AFH Building.
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The waste handling and treate.nt system will remain in service until all other radioactive fluid
handling systems are removed. The outer 2 to 3 inches of concrete is removed from concrete

! surfaces that were subjected to contaminated water spills. Removal and packaging of the building
ventilation equipment is the final action preceding the radiation survey to determine the releas-
ability of the AFH building. Any areas found to have radioactivity levels exceeding those levels

| set for release are cleaned or removed. At this point the AFH building is available for non-
nuclear use or demolition, at the owner's option. Disassembly, decontamination, and disposal ofl

the radioactive materials from the AFH building is estimated to require about 252,800 direct
labor hours, including about 138,800 hours of work in radiation zones. Transport workers and

I workers at the waste disposal site are not included in these estimates.

U.3.1.3 Other Buildings

Other buildings associated with THI-2 that contain quantities of radioactivity are the control
and service building, the containment service building, and the liquid radwaste processing build-
ing (if built). It is postulated that the chemical cleaning building (EPICOR-II), EPICOR-1, the
radioachemistry hot lab, the resin solidification and mid-high level radwaste staging facility
(if built), and the solid radwaste =taging modules will remain onsite and be servicable for use
with TMI-1.

Control 4 Service Building

Radioactively contaminated equipment in this building is limited to the contaminated drain system
and the isolation valve tanks and pumps on the 280-f t level, the monitoring and soiled laundry
areas on the 305-ft level, and the decontamination filter assembly on the 351-ft level. Since
all systems and services are controlled from this building, it will be the last to be decontami-
nated.

Containment Service Building
4

This structure is basically an extension of the containment building, enclosing the equipment
hatch and providing a staging area for shipping packaged material from the containment building.
It is postulated that decontamination efforts in this building are limited to surface cleaning,
since most of the materials are already packaged before removal from containment.

Liquid Radwaste Processing Building

This structure does not presently exist and its contents can only be postulated. Likely systems
include a radwaste evaporator and a liquid waste solidification system. Removal of these systems
is delayed until decontamination of the containment and AFH buildings is complete.

Summary of Other Buildings

Disassembly, decontamination, and disposal of radioective materials from the other buildings are
estimated to require about 22,000 direct labor hours, i,riuding about 18,000 hours in radiation
zones.

| U.3.2 Waste Volumes from DECON

The volumes of activated or contaminated material postulated to be packaged for disposal during
DECON of TM1-2 .re estimated by comparing sizes and masses of the THI-2 matericls with similar'
materials anal)'ed in a previous study.t.2 Using the methods described in Reference 2, scaling
factors are can tructed based on the ratio of the mass of the TPI-2 component to the mass of the
reference compor.ent. These mass ratios, or scaling factors, are applied to the volumes and costs
estimated in Reference 1 to obtain estimates for THI-2. Where mass ratios could not be readily

i constructed, an overall scaling factor based on energy output, as derived in Reference 2, is
employed (0.84). The resultant waste volumes are summarized in Table U.6.

The volume of contaminated concrete is postulated to be 20% greater than given in Reference 1,
; reflecting the large areas of TMI-2 that were subjected to standing contaminated water for extended

periods of time. The other values generally reflect the physical size or configuration of TMI-2
compared with the Reference plant.

. _ , _ _ _ __ _ ._ _ - - - - - - - - -
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Table U.6. Estimated Volumes nf Radioactive Waste
Arising from DECON of TMI-2

Estimated Burial Truck
Components Scaling Factor Volume (ft ) Shipments3

Reactor vessel w/ head 0.94 15,600 156
and internals
RCS pumps, piping and 0.83 9,100 22
pressurizer

Steam generators 0.83 17,700 26

Activated concrete 1.0 25,000 49

Contaminated concrete 1.2 455,000 889
Contaminated equipment 0.84 127,000 34

Miscellaneous radwastes 1. 0 22,000 180

Totals 671,000 1,356
aValues rounded to three significant figures.

U.3.3 Effluents and Releases to the Environment

The atmospheric release of radionuclides is assumed to be the only source of radiation to the
public from routine decommissioning operations. All liquid radioactive wastes generated during
decommissioning operations are assumed to be sent to the plant liquid waste storage system or to
other. tanks designated for temporary storage of these solutions. The wastes are then assumed to
be processed through the waste concentration and solidification system, and the decontaminated
water released to the environment. All systems designed to control the release of hazardous
material to the environment or to noncontaminated portions of the facility are assumed to be in
operation during the decontamination activities and subsequent waste processing.

The primary sources of radioactive effluents from routine decommissioning operations are the
release of contaminated liquid aerosols during decontamination, the release of contaminated
vaporized metal during equipment removal, and the release of contaminated concrete dust during
decontamination or removal of concrete structures.

An analysis of the generation of airborne radioactivity during DECON operations at a large PWR is
given in Appendix J of Reference 1, with the results of that analysis summarized in Table U.7.
The values given in Table U.7 have been adjusted downward from those developed in Reference 1 to
reflect the smaller amount of activated corrosion product deposited on piping interiors (* 4 per-
cent of the amount postulated in Reference 1), the smaller amount of activation in the concrete
bioshield (s 5 percent of the amount postulated in Reference 1), and adjusted upward to reflect
the assumption of a less effective HEPA filter system than was postulated in Reference 1. The
releases postulated here do not include releases from possible accidents involving transport of
spent reactor fuel from the site to a disposal facility.

From Reference 1, the compositions of the reference radionuclide inventories considered in the
analysis are presented in Tables U.8, .9, .10, and .11.
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Table U.7. Postulated Relaases of Airborne
Radioactivity to the Ei.vironment

During DECON Operations

Reference Airborne
DECON Radionuclide Releases

Operation Inventory (pCi)

Segmenting contaminated
equipment 4 6

Activated concrete remova? 3 0.2
Contaminated concrete
removal 5 0.0016

Water-jet cleaning 5 9.8

Table U.8. Reference Radionuclide Inventory 2, Carbon Steel
Activation Products - Lower Vessel

Fractional Radioactivity Normalized to Reactor Shutdown at Decay Times of:

Radionuclide Shutdown 10 Years 30 Years 50 Years 100 Years

"--54 5.3 x 10 2 1.6 x 10 5 -a _ _

Fe-55 8.2 x 10 2 6.3 x 10 : 3.7 x 10 4~ 2.1 x 10 6 -

Fe-59 3.1 x 10 2 . . . .

Co-58 7.5 x 10 3 - - - -

Co-60 8.5 x 10 2 2.3 x 10 2 1.6 x 10 3 1.2 x 10 4 1.6 x 10 7
Ni-59 3.6 x 10 3 3.6 x 10 5 3.6 x 10 5 3.6 x 10 5 3.6 x 10 5
Ni-63 4.3 x 10 3 4.0 x 10 3 3.5 x 10 3 3.0 x 10 3 2.1 x 10 3
Mo-93 -1.5 x 10 8 1.5 x 79 8 1.5 x 10 6 1.5 x 10 8 1.5 x 10 8

Totals 1.0 9.0 x 10 2 5.5 x 10 3 3.2 x 10 3 2.1 x 10 3
aA dash indicates values i s than 1 x 10 10
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Table U.9. Reference Radionuclide Inventory 3,aConcrete Activation
Products - Biological Shield

Fractional Radioactivity Normalized to Reactor Shutdown at Decay Times of:
Radionuclide Shutdown 10 Years 30 Years 50 Years 100 Years

Ar-39 1.14 x 10 3 1.11 x 10 3 1.05 x 10 3 1.00 x 10 3 8.78 x 10 4
Ca-41 2.01 x 10 4 2.01 x 10 4 2. 01 x 10 4 2.01 x 10 4 2.01 x 10 4
Ca-45 1.05 x 10 1 2.30 x 10.a .b . .

Mn-54 4.83 x 10 3 1.05 x 10 8 - - -

Fe-55 8.65 x 10 1 6.64 x 10 2 3.91 x 10 4 2.30 x 10 8 -

Co-60 1.92 x 10 2 5.15 x 10.a 3.71 x 10 4 2.67 x 10 5 3.73 x 10 8
Ni-59 3.42 x 10 5 3.42 x 10 5 3.42 x 10 s 3.42 x 10 5 3.42 x 10 5
Ni-63 4.02 x 10.a 3.75 x 10 3 3.27 x 10 3 2.84 x 10 3 2.01 x 10.a

Total 1.0 7.70 x 10 2 5.32 x 10 8 4.10 x 10 a 3.12 x 10 3
a
The radionuclides listed include only those whose half-life and/or initial concentration result
in a significant contribution after one year's decay and/or one hundred year's decay.
A dash indicates values 'ess than 1 x 10 10

Table U.10. Reference Radionuclide Inventory 4, Neutron-Activated Corrosion
Produsts Deposited on Piping Internal Surfaces

Fractional Radioactivity Normalized to Reactor Shutdown at Oecay Times of:
Radionuclide Shutdown 10 Years 30 Years 50 Years 100 Years

Cr-51 2.4 x 10 2 .a . . .

Mn-54 3.6 x 10 2 1 1 x 10 5 - - -

Fe-59 8.2 x 10 3 - - - -

Co-58 4.6 x 10 1 - - - -

Co-60 3. 2 x 10 1 8.6 x 10 2 6.2 x 10 3 4.4 x 10 4 6.0 x 10 7
Zr-95 ~5.6 x 10 2 . . . -

Nb-95 5.6 x 10 2 . . . .

Ru-103 2.6 x 10 2 . -. . .

Cs-137 1.2 x 10 3 9.5 x 10 4 6.0 x 10 4 3.8 x 10 4 1.2 x 10 4
Ce-141 6.6 x 10 2 . . . .

Totals 1.0 8.7 x 10 2 6.8 x 10 3 - 8.2 x 10 4 1.2 x 10 4
a
A dash indicates values less than 1 x 10-10.

NOTE: The activities are based on actual data from the Turkey Point Reactors extrapolated to
7 years of commercial operation.

..
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Table U.11. Reference Radionuclide Inventory 5, Radioactive surface Contamination
in the Reference PWR

Fractional Radioactivity Normalized to Reactor Shutdown at Decay Times of:
Radionuclide Shutdown 10 Years 30 Years 50 Years 100 Years

Mn-54 1.4 x 10.a 4.2 x 10 7 -8 - -

Fe-55 2.2 x 10 2 1.7 x 10 3 9.9 x 10 8 5. 7 x 10 8 -

Fe-59 8.7 x 10 4 - - - -

Co-58 7.5 x 10 3 - - - -

Co-60 7.5 x 10 2 2.0 x 10 2 1.4 x 10 3 1.0 x 10 4 1.4 x 10 7
Sr-89 1.2 x 10 8 - - - -

Sr-90 6.9 x 10 4 5.4 x 10 4 3.4 x 10 4 2.1 x 10 4 6.3 x 10 5
Y-90 6.9 x 10 4 5.4 x 10 * 3.4 x 10 4 2.1 x 10 4 6.3 x 10-5
Zr-95 2.5 x 10 4 - - - -

Nb-95 2.5 x 10 4 - - - -

Te-129m 3.1 x 10 4 - - - -

I-131 1.4 x 10 2 . _ _ _

Cs-134 1.2 x 10 3 4.1 x 10 3 4.8 x 10 8 5.4 x 10 8 -

Cs-136 1.1 x 10 3 - - - -

Cs-137 7.5 x 10 1 5.9 x 10 2 3.7 x 10 1 2.4 x 10 8 7.4 x 10 2

Totals 1.0 6.2 x 10 2 3.7 x 10 8 2.4 x 10 1 7.4 x 10 2

'A dash indicates values less than 1 x 10 80

U.3.4 Environmental Impacts
,

The environmental impacts associated with the decontamination and disassembly of a nuclear power
reactor are contained in three general categories: (1) the radiation e se to the workers involved
in the disassembly, packaging, and transport of the radioactive materials from the site to a
disposal facility; (2) the radiation dose to the public resulting from releases of radioactivity
from the site during decommissioning operations and from radiation cmanating from shipments of
radioactive waste while in transit on public highways or railways; and (3) the commitment of
space in a low-level radioactive waste burial ground for the disposal of the radioactive materials
from the plant. The impacts associated with each of these categories are discussed la the follow-
ing sections.

U.3.4.1 Estimated Occupational Radiation doses from DECON Activities
~

The radiation dose accumulated by the workers performing DECON activities is estim*ted by multi-
plying the average local radiation dose rate for a given task times the number of worker exposure
hours estimated for that task, and summing over all tasks. The average local dose rates for
. general areas in the containment building and the AFH building are given in Table U.12. Also
given are cumulative exposure hours for persons working in those general areas (taken from
figures U.3 and U.4), the computed cumulative dose to the workers acconplishing tasks in those
areas, and the total radiation dose received by workers while performing DECON activities. These

-radiation doses include only the doses resulting from external exposure and do not include any
potential doses that might result from inhalation or ingestion of radioactive material during the
decommissioning operations.
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The estimated dose received by .he transportation workers during the transport of packaged radio-
active wastes, based on an assumed realistic dose rate for each shipment as given in Sec-
tion 9.5.1.1 (56 mrem / trip / driver), is given in Table U.13. The estimated dose received by
railway workers during the transport of the spent reactor fuel, based on information developed in
Section 11.4.1 of Reference 1, is also given in Table U.13.

1

.

Table U.12. Estimated Cumulative Radiation Doses Received by Workers
During DECON Operations

e

Average Cumulative
DECON Local Worker Exposure Radiation

Operation Dose Rate Hours in the Dose
Area (mrem /hr) Area (person-rem)

Containment Building

347-ft level s5 47,600 240

305-ft level 5-10 25,000 125

282-ft level 30 37,700 1,130

AFH Building

All levels 2 138,800 278

Other Buildings

All levels 2 18,000 35

aTotal 1,810

aTotal rounded to three sir;nificant figures.

|

Table U.13. Estimated Cumulative Radiation Doses Received
by Transport Workers During DECON Operations

Cumulative
Worker Dose / Shipment Number of Radiation Oose

Type (mrem / driver) Shipments (person-rem)

aTruck Drivers 56 1,400 156.8
aTrain Crew 120 26 6.2

Total 163

aAssumes two dri/ers/ truck, two brakemen / train.
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U.3.4.2 Offsite Doses from DECON Activities ,

| The dose estimates presented here for DECON activities are based on the source terms of Table U.7
and on the assumption that decommissioning activities take place 10 years after the TMI-2 accident.
The calculational models used to make these estimates and the interpretation of their results are

j described in Appendix W. The significance of these doses and their human health and environmental
consequences are discussed in Section 10.3. The dose estimates to the maximum-exposed individual
are listed in Table U.14 The 50-mile total body population dose received by the human population4

i during this DECON operation is estimated to be 6 x 10 5 person rems.

The estimated radiation dose to the public resulting from transport of radioactive materials
offsite is presented in Table U.15 for both truck and rail transport.

)

i

Table U.14. Estimated Doses to the Maximum-Exposed Individual
from Normal Decommissioning Activities (DECON)

Dose (mrem)"

Location Pathway Total-Body Bone Liver

Nearest Inhalation 1.4 x- 10 7 3.1 x 10 7 2.6 x 10 7
Dgarden Ground Shine 7.2 x 10 7 7.2 x 10 7 7.2 x 10 7

Vegetable Use 3.2 x 10 ' 1.4 x 10 5 1.3 x 10 5
Total 4.1 x 10 6 1.54 10 5 1.4 x 10 5

Nearest Inhalation 1.2 x 10 7 1.7 x 10 7 1.7 x 10 7
milk goat Ground Shine 6.9 x 10 7 6.9 x 10 7 5.9 x 10 7

Goat Milk Use 8.4 x 10 6 6.5 x 10 s 7.6 x 10 5
Total 9.2 x 10 6 6.6 x 10 5 7.7 x 10 5

Nearest cow Inhalation 1.5 x 10 7 2.0 x 10 7 2.1 x 10 7
and garden Ground Shine 1.1 x 10 8 1.0 x 10 6 1.0 x 10 8

. Vegetable Use 4.6 x 10 8 2.0 x 10 5 1.9 x 10 5
! Cow Milk Use 3.1 x 10 8 2.4 x 10 5 2.8 x 10 5

; Total 9.0 x 10 6 4.5 x 10 5 4.8 x 10.s
a

i Doses were calculated for total-body, GI-tract, bone, liver, kidney,
'

thyroid, lung and skin. The maximum three organ doses are listed in this
table. Doses were calculated for four age groups: adults, teenagers,

i children, and infants. The highest dose estimates for each age G.oup are
listed. The dose estimates for the total-body pathway are for adults.
The dose estimates for the bone and liver pathways for the nearest gardent

| and nearest cow and garden locations are for children, and for the nearest
i goat location are for infants,

The basis for selecting the special locations is described in Appendix W.c

The actual locations are: Nearest garden = 1.05 mile east-northeast,
nearest milk goat = 1.02 mile north, and nearest cow and garden.

= 1.05 mile east.
,

!

i

|
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Table U.15. Estimated Cumulative Radiation Dose Received
by the Public During Transport of Radio-

active Wastes from DECON

Public
Dose / Shipment Radiation Dose

Type of Shipment Number of Shipments (person-rem) (person-rem)

Radioactive
material (truck) 1,400 0.053* 74.2
Spent reactor

bfuel (rail) 26 0.0293 0.76

Total 75

aEsetondatagiveninSection9.5.1.2.B

b8ased on data given in 11.4.1 of Reference 1.
1

U.3.4.3 Other Environmental Effects

Other impacts on the environment surrounding the TMI station resulting from DECON of Unit 2 will
be similar to those discussed in Section 10.6, but of lesser magnitude because there will be
fewer workers involved in DECON and because gross contamination cleanup efforts will have been
completed before the start of decommissioning.

It is anticipated that decommissioning of Unit 2 would reduce the level of anxiety and psycho-
logical stress among local residents.

Completion of decommissioning will reduce the number of persons employed at the THI site, thus
reducing the local payroll, at least temporarily.

U.3.5 Estimated Costs for DECON

The principal cost items in DECON are labor, waste disposal, spent fuel disposal, and energy.
Other costs include special equipment, specialty contractors, licensing and insurance, and
miscellaneous supplies. The bases for the costs presented here are given in Appendix G and
Section 10 of Reference 1, and are adjusted for escalation between early-1978 and mid-1980, as
discussed in Section U.2.5. The costs are summarized in Table U.16, with the estimates of the
principal cost items developed in the following sections.

U.3.5.1 Decommissioning Labor Costs

The basic de.ommissioning crew is postulated to consist of seven members: a crew leader,' a
utility operator, two laborers, two craf tsmen, and a health physics technician. The average
salary crst per hour per crew member (developed from data given in Table I.1-1 of Reference 1,
escalated by 17%) is $15.12. From Table 10.1-2 of Reference 1, the ratio of crew labor cost to
total decommissioning labor cost is 2.24. The direct decommissioning crew labor hours for the
principal buildings and activities are given in Table U.17, summarized from Section U.3.1.

U.3.5.2 Radinactive. Waste Disposal Costs-

The radioactive materials requiring disposal during DECON of TMI-2 consist of three main
categories: neutron-activated, surface-contaminated, and miscellaneous radwaste such as filters,
ion exchange resins, solidified radioactive fluids, and combustible wastes. Estimates of the
cost of disposing of these materials are summarized in Table U.18, and packaging and shipping
information for each type of material is discussed befefly in the following sections.
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Table U.16. Sumary of Estimated DECON Costs

Cost in Millions of
Category Mid-1980 Dollars

Deccanissioning labor
Direct 7.196

Support 8.923
Radwaste disposal 13.791

Spent fuel shipment 2.496

Energy 4.620

Other costs
Supplies 1.820

Equipment 0.960

Contractors 0.640

Nuclear insurance 0.94;

Licensing fees 0.060

Subtotal 41.446

25% contingency 10.361

aTotal 51.8

" Total rounded to three significant figures.

Table U.17. Estimated Labor Costs for DECON

Labor Costs
" "'III "5 " 0 II'''Direct Crew

Activity Hours Direct Crew Total

Containment building 200,816 3.037 6.803

AFH building 135,520 2.050 4.592

Other building 22,176 0.335 0.750

Radwaste processing
and shipping 112,020 1.694 3.795

Spent fuel shipping 5,280 0.080 0.179

Total 475,812 7.196 16.119
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Table U.18. Estimated Costs for Olsposal of Radioactive Wastes from DECON

Burialj

Radioactive Number of Contaiger Cask Transpgrt Handling Volume TotalbMaterial Shipments Cost Rental Costs Charges (ft ) Charges, Cost3

" Jeu tron-
activated
steels 156 124 800 280,000 88,920 32,136 15,600 248,040 774,6964

Neutron-
activated
concrete 49 92,120 - 181,300 - 25,000 217,500 490,920

Contaminated
equipment 82 154,160 - 303,400 39,850 154,000 1,339,800 1,837,210

Contaminated
concrete 889 1,670,850 - 3,289,3r., - 455,000 3,958,500 8,918,650

Miscellaneous
radwastes 180 151,800 324,000 1,026,000 54,600 22,000 212,872 1,769,272

Total 1,356 2,193,730 604,800 4,888,920 126,586 671,600 5,976,712 13,790,748
aAssumes cask liner cost of $800, LSA Box cost of $470, special container cost of $6000/ box.
Assumes a rental fee of $300/ day and a 6-day cycle for each shipment.

CAssumes a transport cost of $5700/round trip, $3700/one way.
dAssumed to average $350/ cask liner, overweight objects @ $87.50 + (0.02/lb >10,000 lb).
' Assumes burial charges of $8.70/ft , liner and curie surcharges as given in current NECO price list.8

Neutron-Activated Material

Because of the rather short exposure history of the TMI-2 reactor vessel and its internals, the
levels of neutron-induced radioactivity in structural components are low compared with the levels
expected to be found in a reactor that has operated for 30-40 years. As a result, it is antici-
pated that the activated materials could be shipped in unshielded cask liners within shielded

' shipping casks. Based on the information developed in Section U.3.2, it is estimated that 156
single cask shipments.of activated materials will be required. The neutron-activated concrete
from the biological shield will require 49 truck shipments in unshielded LSA boxes.

Contaminated Equipment

The contaminated equipment, pumps, piping, heat exchangers, etc., are packaged in unshieldea LSA
boxes. From Table U.6, 82 truck shipments will be required.

Contaminated Concrete

The contaminated concrete removed from building surfaces during physical decontamination is
packaged in 3556 unshielded LSA boxes and will require 889 truck shipments.

Miscellaneous Radwaste
,

The filters, ion exchange resins, solidified radioactive fluids, and combustible wastes resulting
from DECON are packaged in a variety of containers. Based on information presented in Table G.4-6
of Reference 1 and on cask-liner-costs of $800 each and 55 gal-drum costs of $20 each, the container
costs will be $151,800. Cask rentals will total $324,000, and 180 truck shipments will be required.

- .
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U.3.5.3 Spent Fuel Disposal Costs

Assuming that the 177 fuel bundies are shipped in a large rail cask (IF-300) that can carry seven
bundles per shipment, 26 shipments are required. The spent-fuel-receiving facility is assumed to
be located 1500 miles from THI-2, and an 18-day round-trip cycle is maintained.

The transportation costs are assumed to be $33,000 per trip. A cask rental of $3500/ day is
assumed. Thus, the cost for removing the spent fuel from the TMI-2 facility is ($3500/ day)
(18 days / trip) + $33,000/ trip = $96,000/ trip, for a total of $2.5 million for 26 trips. No
charges are included for handling and eventual disposal of the fuel at the final destination.

U.3.5.4 Energy Costs

Energy usage during decommissioning is comprised of electrical and fossil energy, in roughly
equal amounts. The cost of energy is estimated in References 1 and 3 to be about $3.5 million in
1978 dollars. Assuming an escalation factor of 32%, the energy costs are estimated to be
$4.6 million.

U.3.5.5 Other Costs
4

Other cost items include miscellaneous supplies, special equipment, specialty contractors, nuclear
insurance. aad licensing fees. It is assumed that the cost of these items as presented in Refer-
ence 1, when escalated by 17%, are appropriate for the THI-2 analysis. Based on Table 10.1-1 of
Reference 1 and Tab'.a 10.1-1 of Reference 3, these items are estimated to be $1.82, 50.96, $0.64,
$0.94, and $0.06 million, respectively.

U.4 SAFE STORAGE FOLLOWED BY DEFERRED DECONTAMINATION (SAFSTOR)

4

This section contains the details of SAFSTOR for THI-2. Information is included on those activ-
ities required to place (preparations for safe storage) and maintain (safe storage) the radio-
active facility in such condition that the risk to safety is within acceptable counds under the

. conditions of the NRC license. Since materials having radioactivity levels abova unrestricted
levels are still onsite, the nuclear license remains in force throughout the SAFSTOR reriod.
5AFSTOR is completed by subsequently decontaminating the facility to 1 :vels that permit release
of the facility for unrestricted use (deferred decontamination), thus permitting termination of
the nuclear license.

SAFSTOR satisfies the requirements for the protection nf the public while minimizing, in various
degrees, the initial commitments of time, money, uccupational radiation exposure, and regulated
wasta disposal site space. Since TMI-2 is on a multiple-reactor site, SAFSTOR is assumed to
minir'?- the. combined impacts of preparations, continuing care, and deferred decontamination.
.This a. intage is offset somewhat by the need to maintain the nuclear license and by the associated

| restrictions placed on the use of the property. The SAFSTOR alternative 1 requires continuing
physical security and surveillance of structural ir.tegrity sufficient to ensure public protection.

The information presented in this section includes:
Considerations for SAFSTOR,-

Methods, equipment, and other information,-

Decommissioning activities,-

-SAFSTOR schedules and manpower estimates,
Estimated external occupational radiation doses for SAFSTOR-

Estimated costs for SAFSTOR, and-

Deferred decontamination.-

-U.4.1 Censiderations for SAFSTOR

Initially, the reactor defueling and chemical decontamination of the RCS are assumed to be com-
fpleted, as shown in Figure 5-1 of the summary. At this point, 4-1/2 to 5 years of cleanup activ-
. ities have been carried out before SAFSTOR activities are begun.,

The_ planning and preparation phase ~is carried out simultaneously with the last months of mandatory
cleanup activities. Without detailed study of the time required, it is postulated that the
planning and preparation phase spans about 18 months for SAFSTOR. SAFSTOR activities are assumed
to start immediately after a comprehensive radiation survey is updated.

- ___-__.
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Planning and preparation includes the following considerations:
Staff selection and training,-

Regulatory requirements,-

Data gathering and analysis,-

Development of detailed work plans and procedures,-

Design, procurement, and testing of special equipment,-

Selection of specialty contractors, and-

Removal of unneeded spent fuel storage racks (optional).-

These considerations are discussed generically in Section U.2.

U.4.2 Methods, Equipment, and Other Information

Decommissioning methods, special tools and equipment, and essential systems and services used to
prepare TMI-2 for SAFSTOR are discussed in this section. These methods and considerations, in
order of their presentation in the following sections, are:

Decontaaination, deactivation, and sealing methods,-

Spray painting,-

Transfer of contaminated equipment and materials,-

Decontamination and isolation procedures,-

Special tools and equipment, and-

Essential systems and services.-

U.4.2.1 Decontamination, Deactivation, and Sealing Methods

The decontamination methods that have been used in the decontamination of the AFHB also are used
for SAFSTOR. The methods are discussed in detail in Section 5.1.2 and 5.2.2 and are not repeated
here. Selected decontamination tasks may proceed concurrently. The primary concern is to ensure
that no recontamination of clean areas occurs and that air leaving a given area flows through a
filter 6ystem or, in the case af liquid effluents, through the existing contaminated waste systems.

The particular method used to decontaminate, deactivate, and seal each system or piece of equipment '

is identified during the planning phase. In general, all systems not necessary to prevent the
spread of contamination are deactivated. Additional considerations are discussed in Section 5.1.3
and 5,2.3.

For SAFSTOR. portions of the facility that contain significant amounts of radioactivity are
isolated by tamperproof barriers. Indirect, access routes, however unlikely are determi. < 1 from
as-built drawings and , sealed. Such routes may include, but are not limited to, access t rough
large vessels, tanks, or large-diameter pipes. Barriers are constructed by welding or k Iting
and sealing steel plates to block potential pathways of unauthorized entry or contao. ation
migration. Polysulfide rubber is used extensively as a sealant because it is durable and flexible.
In the HVAC systems t . vicing these isolated areas, vents with HEeA filters are installed to
allow for changes in .ir pressure and temperature; however, the systems themselves are deactivated.

Contaminated drains are decontaminated and building sumps are decontaminated and secured. In
some cases, af ter the sump pumps are decontaminated and/or removed, steel plates are welded in
place to cover the sump area.

U.4.2.2 Spray Painting

Af ter the ' loose, readily removable contamination is removed by the physical cleaning methods
described in Section 5.l.3, and 5.2.3, the rooms or areas and their associated equipment are
thoroughly spray painted before isolation or removal procedures begin. Whenever possible, all
contaminated surfaces, both inside and outside, are coated to prevent the entrainment of radio-
activity in the air during the active decommissioning tasks or during subsequent serveillance and
Gaintenance activities.

In general, if the contamination on a surface cannot be removed by wiping or washing using stan-
dard decontamination solutions, it is painted to fix the contamination in place. An example is a
concrete surface that has been penetrated by contaminated . liquids. While the surface might be
cleaned initially, the subsurface contamination ~ can migrate to the surface and be dispersed by
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air movem , and/or foot traf fic. On protected. interior surfaces with essentially no traffic or
adverse environment, the paint coatings can be e/oected to last almost indefinitely. Part of the
surveillance program is to monitor painted 'reas for deterioration of the coatings and to recoat
them as necessary.

U.4.2.3 Transfer of Contaminated Equipm_.a and Materials

Unsalvageable, contaminated equipment and other miscellaneous noncombustille items may be
transferred to other secured, onsi' retrievable storage dreas, as described in Chapter 8.
Likewise, wastes consisting of ' h. expended EPICOR 11 resins, and chemical decontamination
solutions will be handled using the methods described in Section 8 and Appendix H.,

It is anticipated that before transferring small equipment items, the items are caref ully spray
painted to immobilize any contamination. Freshly exposed surfaces are immadiately painted to
prevent dispersal of contamination. It.e disconnected items are carefully bagged and transferred
to a retrievable storage area. The equipment and ductwork remaining in the work area is physically
decontaminated as described in Section 5.2 and spray painted as previously described.

U.4.2.4 Decontamination and Isolation Procedure

The 13 point procedure given below is postulated to be used to prepare the contaminated areas
for SAFSTOR:

1. Conduct initial radiation survey.

2. Vacuum interior surface areas.
3. Deactivate nonessential systems and equipment.
4. Clean building interior surface areas and exposed surfaces of equipment and piping.
5. Clean remaining hot spots.
6. Apply protective paint.
7. Transfer, as feasible, contaminated equipment and materials.
8. Decontaminate and seal vent systems.
9. Install HEPA-filtered vents.

10. Deactivate remaining nonessential systems and equipment.
11. Install intrusion, fire, and radiation detection systems as necessary and provide for onsite

readout and servicing.
12. Conduct final radiation survey.

13. Secure the structure.

U.4.2.5 Special Tools and Equipment

Fewer special tools and equipment are required for the preparations for SAFSTOR than for DECON.
No decontamination of highly activated material or equipment is necessary, thus eliminating
the need for and expense of special remote handling equipment.

A list of special tools and equipment postulated for use in preparations for SAFSTOR, together
with their functions, is given in Section U.2.2.

U.4.2.6 Essential Systems and Services

During preparations for SAFSTOR, certain facility systems and services must remain in place
and in service for contamination control, 'or industrial or personnel safety, and to aid in,

i ese systems and servirus are the same as thosethe completion of decommissioning tasks. t
! described in Section U.2.2 and are not repeated here.

As areas within the facility are sarsred for continuing care, the essential systems and services
in these areas are deactivated as described previously. Continuous service to the remaining
work areas is maintained as required.

Af ter- placing the facility in SAFSTOR, certain systems and services are required during the
continuing care period. These systems and services are listed in Table U.19, together with
the justification for retaining each. The equipment in these systems is inspected and
renovated to ensure adequate reliability before the surveillance and maintenance period begins.
In addition, it is assumed for this analysis that for as long as fuel is stored at THI-2 the
intrusion alarm ' systems within the facility and on the perimeter fence are modified as necessary
to provide surveillance capability by the existing onsite security force.
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Table U.19. Systems and Services R2 quired
During the Continuing Care Period

Systems and Services Justification

Electrical power Operations of electrical equipment,
including lighting, surveillance
monitoring, and radiation monitoring
systems and alarms

Fire protection system "*C " and safety

In-Plant communications
system (telephone) Personnel safety considerations

Security systems Public safety and plant protection
considerations, including fuel
storage (a recognized optional
consideration)

U.4.3 Decommissioning Activities

The postulated facility status for the start of all of the decommissioning alternatives used for
this analysis is described in Section U.1 and is not repeated here. The decommissioning activities
for SAFSTOR start with the shipment of the irradiated fuel assemblies and recovered spent fuel
pieces to a disposal facility. The fuel shipments continue relatively unatite< until all irradi-
ated fuel is removed from TMI-2. The schedule for the fuel shipments, inc ' ng manpower, esti-.

mated occupational doses, and associated costs, are the same as those descr ibed in Section U.3
for DECON.

*c the start of SAFSTOR decommissioning activities for THI-2, prodigious amounts of various types
and sizes'of shielding materials, special tools, equipment, instruments, in place staging, and
,

other beneficial but currently undefined hardware will be in place and/or onsite and ready to use
for active decommissioning. Undoubtedly, this material wil'. aid in the decommissioning effort.

'On the other hand, al? material that was previously used must be assumed to be contaminated to
varying degrees as a result of the post-accident recovery and cleanup efforts for which it was

Therefore, whether any such material is reused for SAFSTOR activities (anoriginally purchased.
advantage and cost savings) or is simply in the way (a costly disadvantage). it must eventually
either be decontaminated, disposed of as radwaste, oi reused elsewhere. The potential volume of
this onerous material is currently unknown and therefore ' act addrr.ased in this . analysis.

A comprehensive radiation mapping of the reactor conta' ment building and the AFHB is completed.
The objective of this mapping (both the initial ef fort..nd those of an ongoing nature that occur
throughout the preparations for continuing care) is to: (1) acquire and update technical data
needed to plan for additional decont mination, (2) assess the current condition of the buildings
and equiprnent, and (3) provide necessary maintenance for equipment needed during the preparations
for continuing care to prevent radioactive releases or tc implement decontamination activities.
The technical data needed include current radiological surveys, isotopic analyses, and radiological
mapping to identify hot spots and assess d? contamination requirements and likely locations for
additional shielding / radiation barriers. TN mapping and assessment is postulated to consist of
entries of relatively long duration during which detailed surveys of radiation fields, including
ductwork and other equipment, are made. The THI-2 site and pre-accident support facilities are
given a comprehensive radiation survey and are assumed in this analysis o be released for unre-
stricted use without further effort.
The duration of events.during SAFSTOR preparations for continuing care is shown in Figure U.S.
The decontamination and preparations for continuing care of TMI-2 is estimated to require about
30 months.
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YEARS AFTER START

OF DECOMMISSIONING

DECOMMISSIONING ACTIVITY 0 1 2 3 4
. . .

CLEANUP AND FIXATION OF CONTAINMENT BLDG. :

CLEANUP AND FIXATION OF AFH BLDG.
* '

CLEANUP AND FIXATION OF OTHER BUILDINGS

CONTROL AND SERVICE H

CONTAINMENT SERVICE H

LIQUID RADWASTE PROCESSING H

SHIPMENT OF SPENT FUEL ,

PROCESSING AND SHIPPING OF RADWASTE
'

Figure U.S. Duration of Activities Preparing for Safe Storage.
,

A brief discussion of tne postulated preparations for SAFSTOR of the THI-2 unit is presented in
the following sections.

U.4.3.1 Containment Building

Postoccident recovery and cleanup activities are assumed to have lef t the containment building
in a 'adiological condition such that additional decontamination is required (see Section U.1 for
detaik). As mentioned earlier, the chemical decontamination of the RCS and intertied systems is
assumed a be completed following the defueling and disabling o ' the reactor. Radiatiun and
contamincon levels allow for controlled but continuous access of decommissioning workers into
the containment building. Large amounts of the shielding materials used for the massive post-
accident cleanup effort are assumed to either be in place or readily available to use for decom-
missioning activities in the containment building and elsewhere. Other materials and equipment
in this category also may prove useful to the overall decommissioning effort (see Section 6.1.5).

Decommissioning parameters (e.g. , volumes of waste, occupational dose, and total crsts) are
directly impacted by the_ radiological condition of the buildings at TMI-2 at the start of the
preparations for continuing care. What these conditions will be is unknown; however, in Sec-
tion U.1, the postulated facility status is discussed. In addition, several assumptions are
considered as necessary preconditions to clarify this SAFSTOR decommissioning analysis for the
reactor containment building. These assumptions are given in the following paragrapns.

For the fuel transfer canal (FTC) the following~ assumptions-apply:
1. . Ultimate c.isposition of tritiated water has not currently been decided.
2. The FTC is decontaminated with water jets as it is drained; wa. tr is processed before being

returned to storage af ter defueling-operations; additional decontamination (including hot
spots) is followed by painting. !

-3. Decontamination of fuel storage racks is reasonably ef fective; therefore the racks are
painted and left-in storage during continuing care.

!
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for general decontamination efforts in the reactor containment building, the following assump-
tions are made:

1. Essential building systems and services hase been restored, ranovated, and lef t in place
af ter tne post-acciient recovery cleanup ef fort.

2. The upper boundary radiological condition for the general decontamination activity is esti-
mated to require a 60:40% mixture of water-jet and hands-on work, respectively, for all
surfaces requiring additional decontamination before being painted.

3. The decontamination efforts described in the above assumption are assumed to be used on
one-third of the total inside surface area of the building, including equipment therein.
(It should be recognized that the same surfaces in all cases will not necessarily require
both methods of decontamination.)

4. Waste solution generation rates are based on:
2Water-jet methods at about 6 gpm; 2 person crews; and a cleaning rate of about 500 f t /-

hr/ crew.
2Hands-on methods at about 25 gph; 4 person crews; and a cleaning rate of about 165 f t /-

hr/ crew.

5. Two 4 person crews /shif t, using a man-lif t, are required for painting. The painting rate
per crew is estimated to be about 2500 ft /hr. Since it is assumed that all building internal2

surfaces have been decontaminated at least once by this time, all building surface are
painted, thus immobilizing any remaining contamination.

6. A minimum of 56,n00 gallons of contaminated water from semi-remote decontamination and about
6,800 gallons of decontamination liquids are estimated to require processing.

7. Of the four alternatives for equipment decontamination, only in place decontamination and
certain disposal activities are considered necessary during the preparations for continuing
Care.

8. The sump water processing system is assumed to have been removed.

9. Processed accident generated water (i.e. , all radionuclides removed except tritium) is used'

for all water-jet washing activities so that the total inventory of contaminated water is
not increased.

10. Hot spots that were shielded earlier will either be decontaminated or the shielding left in
place, depending on surveillance, maintenance, and survey worker's needs during continuing
care (an ALARA consideration).

Finally, the RPV shielding blocks are assumed to be placed above the reactor in their normal
position for the continuing care period.

The estimate of the work required to prepare the reactor containment building for continuing care
is based on the analysis of necessary decommissioning activities,- including the assumptions just
given, previous studies,8 3 and engineering judgement. In general, the work involves additional
semi-remote and hands-on decontamination activities of the type previously described in Chapter 5.
As a result of predefueling decontamination work, it is anticipated that the levels of radiation /
contamination at the start of the preparations for continuing care will be the same as those
postulated in Section U.1.

The sequence and schedule of events for preparing the reactor containment building for the continu-
ing care period is given in Figure U.6.

U.4.3.2 Auxiliary and Fuel Handling Building

Once the comprehensive radiatic9 mapping of the AFHB (see Section U.4.3) has been completed the
next activity to get underway is the shipment of the spent fuel and recovered spent fuel pieces
to a storage facility, a reprocessing facility, or a disposal facility offsite. Assuming an
IF-300 cask (capacity seven elements) is used, with an 18-day round-trip cycle, 26 trips will be
required to remove the 177 fuel elements, or about 16 months - elapsed time. Avai ability of
another spent fuel shipping cask of similar capacity would reduce the ruel shipmer t period to
about 8 months.

The postulated sequence and schedule of tasks for the preparations for continuing cire of the
-AFHB is'shown in Figure U.7. For the start of decommissioning activities in the AF.iB, it is



MGNTHS AFTER START OF DECOMMISSIONING

TASK 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

PREDECOMMISSIONING FACILITY RADI ATION MAPPING " 6/550/8

DECONIAMINATION3

341-ft LEVEL --e 16!410/0.6
305-ft LEVEL - 16/290/0.3
OSTG CUBICLES AND EQUIPMENT a 16/330/0.3
RPV HEAD AND CAVITY a 16/17010.1
232-ft LEVEL - 16/68010.6
305-ft LEVEL ENCROACHMENT ARE4 r,18!640/0,3

CHEMICALLY DECONTAMINATE DRAIN SYSTEMS *--* 10/550/1

PAINTING (ALL REQU! RED SURFACES) *----* 16!2300fil
PROCESSING AND SHIPPING OF RADWASTE:

* PROCESS DECONTAMINATION W ATEieJET W ATE R F56,000 GALLONSI - 16/1056/0.5

* PROCESS HANDS-ON CHEMICAL DECONT AMINAll0N SOLUTIONS . - 4 16/1875/1.2
H,800 GALLONSt

* PROCESS SOLID, DRY TRASH l -l% COMPACTED DRUMS) >------ -* 2/210/0.6
* PROCESS DRAIN DECON FlulDS H,900 GALLON 5) :16/3240/1.5

I50 LATE AND SEAL EQUlPMENT AND AREAS AND INSTALL - 12/1580Il c.

HEPA TILTERED VENTS a
*

DE ACTIVATE UNNECESS ARY UTitillES - 8/530/0.5

INSTALL INTRUSION, RADI All0N MONITORING AND FIRE ALARM .- 5%60/1
SYSTEMS

FINAL RADI ATION SURVEY -d 4/350/1

aFt0NTAMINATl0N INCLUDES: (ll SEMI-REMOTE DECONTAMINATION, O HANDS-ON LEGEND:
Dr.ONTAMINAll0N, AND (3) REMUVAL OF POST-ACCIDENT RECOVERY MATERI ALS

DlR CT STAFF PER DAY / EXPOSURE HOURS /AND EQUIPMENT LEFT IN PLACE TO AlD ThE PREPARATIONS FOR CONTINUING CARE.

THIS SCHEDULE COULD BE SIGNIFICANTLY INFLUENCED BY MANY FACTORS THAT ARE : CONTINUOUS OPERATIONS OVER THE TIME
NOT PRECISELY KNOWN AT THIS TIME. THESE INCLUDE, BUT ARE NOT LIMITED TO, SPAN SHOWN

THE EXACT RADIOLOGICAL CONDITIONS ENCOUNTERED UPON COMPLETION OF INITI AL >--d INTERMITTENT OPERAll0NS O4ER THE TIME
DECONTAMINATION EFFORTS, FINANCI ALLIMITATIONS. REGULATORY ACTIVITl[S, SPAN SHOWN
CRAFT LABOR AND MATERIAL AVAILABILITY, AND AVAllABILITY OF OFFSITE OR
ONSITE RADWASTE DISPOSAL CAPABillTY ON A TIMELY BASIS, TOTALS: PERSON MONTHS 149

PERSON 410URS 25,838
EXPOSURE-HOURS 15,421

Figure U,6. Postulated Sequence and Schedule of Tasks for SAFSTOR of the
Reactor Containment Building.

__



MONTHS AFTER START OF DECOMMISSIONING

TASKS I 2 34 5 6 7 8 91011 1213141516 IT 1819 2Q 2127 2) 2.4 2|5 26 2J 29 29 30 3} 3? 33 34 5 h
5 HIP RJEL (?6 SHIPMENTSI ~ ! ! !.~, ._~_~_~_ g- ~ gASIS US D~

"

PREDECOMM15510MNG FACILITY 6- - - - - - - - - - - - *65 >0.1
RADIATION MAPPING

GENERAL CLEANUP * - - -4 4?iS003

DRAIN SFP. WATER-JET CLEAN. AND k - - - - - - - 41021
STA81LIZE CONTAMINATION lAL50
SEE PROCESSING 0F RADWASTE, BELOW)

DECONTAMINATION (ALL LE\ ELS: INCLUDES : 16/789G5.6
E0blPMENT AND STRUCTURAL SURFACES)

CHEMICALLY DECONTAMINATE DRAIN &-410550;1
SYSTEMS

PAINTING (ALL REQUIRED SURFACEst :1650007.3

ISOLATE AND SEALEQUIPMENT AND AREAS 12 % 10.4.7
AND IN5 TALL HEPA-FILTERED VLNTS <

DEACTIVATE UNNECESSARY EQUIPMENT AND >-485%C3
UTitlTIES

INSTALL INTRUSION, RADI AT10N MONITORING H 10/6001
AND FIRE ALARM SYSTEMS

PROCESSING AND SHIPPING OF RADWASTE:

o PROCESS DECONTAMINAT10N W4TER-JET : Irl5.123/6.9
W ATER AND SFP W4TER (~757,000 GALLON 51 ?

e PROCESS HANDS-ON C4MICAL DECONTAMI- :lW40'3 D
NATION 5auTIONS t-21,500 GALLON 56

o PROCESS SOLID, DR." TRASH (~600 COMPACTED > - - - - - - - - - - - - - - - * 2 ^100 7.3

DRUM 56

e PROCESS DRA14 DECONTAMINATICH FLUIDS >--4163240.15
(~7,900 CAL 10NSI

FINAL RADI ATION SUR'sEY *-* 8 M1
- -

LEGEND.

THIS SCHIDULE COULD BE SIGNiitCANilY INFLUENCED BY MANY FACTORS THAT ARE NOT PRECISELY DIRECT STAFF PER DATAXPOSJRE HOUR 5tALENDAR MONTHS

KNOWN AT THIS TIME. THESE INCLUDE. BUT ARE NOTLIMITED TO. THE EXACT RADia0CICAL : C%TlWOUS OMRAfim5 0dR M TlW SPM hCONDITION' ENCOUNTERED UPON COMPLETl0N OF INITI AL DECONTAMINATION EFFORTS, FINANCI AL

LIMITATICNS. REGULATORY ACTIVITIES, CRAFT LABOR AND MATERI AL AVAILABILITY, AND > - -* INTERMITTENT opt RATIONS OVER THE TIME SPAN SHOWN

AVAILABILITY OF OFF5tTE OR ON51TE RADW ASTE DISPOSAL CAPABILITY ON A TIMELY BASIS.

TOTALS. PE RSON +t0NTHS 440
PE RSON 410URS 78,402
EXP050RE40UR5 53,9)^

Figure U.7. PO$tulated Sequence and Schedule Of Ta$k$ for SAFSTOR Of the
AFH Building.
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assumed that all radioactive liquids in tanks and systems that are unneeded for subsequent decom-
mi sioning activ ties have been drained and processed. This assumption appears to oe reasonablei

based on decontsvination ef forts to date and on the status of those still to be completed (see
: Section 5.1 ano Appendix 0).

In general, decontamination activities start on the upper levels and proceed toward the lower
levels. The spent fuel pool cleanup system will remain in service until shipment of spent fuel
is completed.

Since considerable post-accidiit decontamination work, both initial and follow-on, will have been
done prior to the start of deccmmissioning, it is assumed that the radiological conditions in the
AFHB are somewhat improved over those described in Section U.1 for the reactor containment building.
In practical terms, this means that similar contamination activities (semi-remote and hands-on)
will be necessary to prepare the AFHB for continuing care, but to a lesser degree than in the
containment building, because of the generally lower overall average radiation / contamination
levels. However, since it is necessary to decontaminate and/or immobilize a greater total surface
area in the AFHB than in the reactor containment building, the result will be a nat increase in
occupational hours consumed and volumes of wastes produced.

U.4.3.3 Other Buildings

The other buildings associated with THI-2 that contain any quantities of radioactivity are the
control and service building, the containment service bu'iding, and the liquid radwaste proces-
sing building (if built). It is postulated that the chemical cleaning building (EPICOR II),
EPICOR-I, the radiochemistry hot lab, the resin solidification and mid-high level radwaste staging

' facili*y (if built), and the solid radwaste staging modules will remain onsite and servicable for
use > ch THI-1.

CL u,'ol and Service Building

Radioactively contaminated equipmen*. in this building is limited to the contaminated drain systemi

and the isolation valve tanks and _ umps on the 280-f t level, the monitoring and soiled laundry
areas un the 305-f t level, and the decontamination filter assembly on the 351-f t level. Since
all systems and services are controlled from this building, it will be the last to be decontamina-
ted.

Containment Service Building

This structure is basically an extension of the containment building, enclosing the equipment,

hatch and providing a staging area for shipping of packaged material from the containment building.'

It is postulated that the decontamination effort in this building is limited to surface cleaning,
i since the materials are mostly already packaged before removal from containment.
'

Liquid Radwaste Processing Building

This structure does not presently exist and its cnntents can only be postulated. Likely systems,

include a radwaste evaporator and a liquid waste solidification system. Decontamination and
i deactivation of these systems is delayed until decontamination of the reactor containment and AFH

buildings is complete.

U.4.4 Waste Volumes from SAFSTOR

Preparing TMI-2 for safe storage will produce radioactive wastes from four dif ferent sources:
1. Water-jet cleaning liquid from - the reactor containment building and water-jet cleaning

liquid, plus SFP draining liquid, from the AFH building,
2. Hands-on chemical decontamination solutions from all sources,
3. Dry, solid waste from all sources, and
4. Chemical decontamination solutions from contaminated drains.

A summary of the estimated radioactive waste volumes from all four sources is given in Table U.20,
along with estimated numbers and types of containers postulated used for disposal and/or storage
and their estimated burial volumes.

._ -. - - -



Table U.20. Estimated Volumes of Radioactive Wasto from Preparing THI-2
for Safe Storage

Estimated
Number and

Type of Disposable EstimatedWaste ContainersWaste - Burial
End Product Processing Amount 55 gal drum at 50-ft3 Volume

Location" Source Waste Form Method & Units 7.5 ft /each Liner (ft )
3 3

i RCB Water-jet Resin EPICOR-II 56,000 gal -C 10 500
decontamination Filter 1 - 7.5
Hands-on
decontamination Concreted *olidification 6,800 gal 217 - 1,627.5>

Drains DECON
solution Concreted Solidif f r ation 7,925 gal 182 - 1,365

dDry, solid waste Compacted
material Compaction 726 drums 145 1,087.5 5:

-

AFHB Water-jet Resin EPICOR'II 757,000 gale
- 135 6,750

decontamination Filter 6 45

Hands-on
decontamination Concreted Solidification 21,500 gal 677 - 5,077.5
Drains DECON
solution Concreted Solidification 7,925 gal 182 - 1,365

dDry, solid waste Compacted
material Compaction 2,970 drums 594 - 4,455

Total ?,u64 145 22,280
aRCB is the reactor containment building; AFHB is the auxiliary and fuel b ,,dling building.
b ihe number of significant figures shown is for computational convenier.e and does not imply precision of that
degree.

CDash (-) means not applicable.
dCompacted at a 5:1 ratio.
'It is postulated that the SFP is water-jet cleaned step-wise as it is being drained; ,J0,000 gallons of this
amount represents the SFP inventory, with the remaining 57,000 gallons being generated from all AFHB water-
jet cleaning activities.
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U.4.5 Effluents and Releases to the Environment

Under normal storage, transportation, and disposal conditions, no routine ef fluents or releases
from the waste packages or transport vehicles are expected. " Normal" transport is the situation
when transport occurs without unusual delay, loss or damage to the package, or an accident involv-
ing the transporting vehicle.

The various types of packages that may be used to ship the TMI wastes are designed to prevent any
releases during storage, handling, transportation, or disposal operations if their integrity is
nintained. Thus, no impact on the environment from this source will occur.

The atmospheric release of radionuclides is assumed to be the only source of radiation to the
public from routine decommissioning operations. All liquid n di m & *astes generated during
decommissioning operations are assumed to be sent to the p. ant liquid waste storage system or to
other tanks that are designated for temporary storage of these solutions. The wastes are then
assumed to be processed through the waste concentration and solidification system. All systems
designed to control the release of hazardous material to the environment or to noncontaminated

portions of the facility are assumed to be in operation during the decontamination activities and
subsequent waste processing.

The primary source of radioactive effluents from routine decommissioning operations while preparing
the plant for safe storage is contaminated liquid aerosols that result from the various decontamina-
tion activities.

An analysis of the generation of airborne radioactivity during decommissioning operations at a
large PWR is given in Appendix J of Reference 1, with the results of that analysis summarized in
Table U.7. Only one of the DECON operations listed in Table U.7 is of significance during the
preparations for safe storage: water-jet cleaning, with a postulated release of about 10 pCi.
The release involves the radionuclide mixture defined as Reference Radionuclide Inventory No. 5,
as listed in Table U.11. The releases postulated in Table U.7 do not include releases from
possible accidents involving transport of spent reactor fuel from the site to a disposal facility.

U.4.6 Environmental Impacts

The environmental impacts associated with the decontamination and minor disassembly operations
parformed while preparing THI-2 for safe storage are contained in three general categories:
(1) the radiation dose to the workers involved in the disassembly, packaging, and transport of
the radioactive materials from the site to a disposal f acility; (2) the radiation dose to the
public resulting from releases of radioactivity from the site during decommissioning operations
and from radiation emanating from shipments of radioactive waste while in transit on public
highways or railways; and (3) the commitment of space in a low-level radioactive waste burial
ground for the disposal of the radioactive materials from the plant. The impacts associated with
each of these categories are discussed in the following sections.

U.4.6.1 Estimated Occupational Radiation Dose from SAFSTOR Activities

The radiation dose accumulated by the workers performing SAFSTOR activities is estimated by
multiplying the average local radiation dose rate for a given task times the number of worker,

| exposure hours estimated for that task, and summing over all tasks. The average local dose rates
| for general areas in the reactor containment building, the AFH building, and other buildings are

given in Table U.21. Also given are cumulative exposure hours for persons working in those
general areas, taken from Figures U.6 and U.7, the computed cumulative dose to the workers accom-
plishing tasks in those areas, and the total radiation dose received by workers while performing
SAFSTOR operations.

The estimated dose received by the transportation workers during the transport of packaged radio-
active wastes, based on an assumed realistic dose rate for each shipment as given in Section 9.5.1.1

; (56 millirem / trip / driver), is given in Table U.22. The estimated dose received by railway workers
during the transport of the spent reactor fuel, based on information developed in Section 11.4.1
of Reference 1, is also given in Tahle U.22.

--
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Table U.21. Estimated Cumulative Radiation Ooses Received
by Workers During SAFSTOR Operations

Average Estimated Cumulative
Local Worker Radiation

Oose Rate Exposure Oose
Location and Tas (rem /hr) Hours (person-rem)a

Reactor Containme: '. Building

Predecommissioning facility radiation
mapping 0.017 550 9.35

Decontamination:

347-ft level 0.005 410 2.05
305-ft level 0.010 290 2.9
OSTG cubicles and equipment 0.030 330 9.9
RPV head and cavity 0.030 170 5.1
282-ft level 0.030 680 20.4
305-ft level encroachment area 0.003 640 1.92

Chemically decontaminate drain systems 0.001 550 0.55

Painting (all required surfaces) 0.006 2,300 13.8

Proces @ g of radwaste:

Proctis Decontamination Water-
jet witer (s56,000 gallons) 0.002 1,056 2 11.

Process hands-on chemical
decontamination solutions
(s6,800 gallons) <0.001 1,875 0.65
Process solid, dry trash (s150
compacted drums) 0.003 210 0.63
Process drain decon fluids
(s7,900 gallons) <0.001 3,240 0.6

Isolate and seal equipment and areas
and install HEPA-filtered vents 0.005 1,580 7.9

Deactivate unnecessary utilities 0.003 530 1.59

Install intrusion, radiation
monitoring and fire alarm systems 0.002 660 1.32

Final radiation survey 0.003 350 1.05

Auxiliary and Fuel Handling Building

Ship fuel (26 shipments) 0.003 3,800 11.4

Predecommissioning facility radiation
mapping 0.005 550 2.75

General cleanup 0.004 260 1.04

Orain SFP, water-jet clean, and
stabilize contamination (also see,

processing of radwaste, belo,) 0.004 1,320 5.28

Decontamination (all levels; includes
equipment and structural surfaces) 0.002 7,890 15.78

Chemically decontaminate drain systems 0.001 550 0.55

Painting (all required surfaces) 0.002 5,000 10

Isolate and seal equipnent and areas
and install HEPA-filtered vents 0.005 7,400 37

Deactivate unnecessary equipment and
utilities 0.001 550 G.55
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Table U.21. (Continued)

Average Estimated Cumulative
Local Worker Radiation

Dose Rate Exposure Dose
Location and Task (rem /hr) Hours (pe-son-rem)a

Install intrusion, radiation monitoring
and fire alarm systems 0.001 600 0.6
Processing of radwaste:

Process decontamination water-jet
Water and SFP water
(s757,000 gallons) 0.002 15.120 30.24
P"ocess hands-on chemical decon-
tamination solutions
($21,500 gallons) <0.001 6,480 2
Process solid, dry trash
(s600 compacted drums) 0.003 800 2.4
Process drain DECON fluids
(s7,900 gallons) *0.001 3,240 0.6

Final radiation survey 0.002 350 0.7

Other Buildings

All levels 0.003 5,000 15

DTotal 218

The number of figures shown is for computational accuracy and does not imply
precision to that many significant figures.

bRounded to the nearest person-rem.

. Table U.22. Estimated Cumulative Radiation Ooses Received
by Transport Workers During SAFSTOR Operations

Cumulative
Worker Dose / Shipment Number of Radiation Dose

Type (millirem / driver) Shipments (person-rem)

aTruck drivers 56 114 12.8
a. Train crew 120 26 6.2

Total 19

' Assumes two drivers / truck, two brakemen / train.
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i U.4.6.2 Offsite Doses from SAFSTOR Activities

The dose estimates presented here for the SAFSTOR decommissioning operations are based on the
i source terms described in Section U.4.5 and on the assumption that decommissioning activities

take place 10 years af ter the THI-2 accident (11.4 micro-curies of reference inventory 5). The

,
calculational models used to make these estimates and the interpretation of their results are ,

'described in Appendix W. The significance of these doses and their human health and environmental*

) consequences are discussed in Section 10.3. The dose estimates to the maximum-exposed individual
are listed in Table U.23. The 50-mile total body population dose received by the human population'

during these activities is estimated to be 7 x 10 5 persons rems. !

i

Table U.23. Estimated Doses to the Maximum-Exposed Individuat |
from Normal Decommissioning Activities (SAFSTOR)

,

Dose (mrem)*

Location Pathway Total-Body Bone Liver<

Nearest Inhalation 1.6 x 10 7 3. 6 e 10 7 3.0 10 7
bgarden Ground Shine 6.4 x 10 7 6.4 x 10 7 6.4 x 10 7

Vegetable Use 3.6 x 10 8 1.6 x 10 5 1.5 10 5

Total 4.4 x 10 6 1.7 x 10 5 1. 6 ( 10 5

Nearest Inhalation 1.4 x 10 7 1.9 x 10 7 2.0 x 10 7
milk goat Ground Shine 6.1 x 10 7 6.1 x 10 7 6.1 x 10 7

Goat Milk Use 9.7 x 10 5 7.5 x 10 5 8.8 * 10 5

Total 1.0 x 10 5 7.6 x 10 5 8.9 x 10 5
;

Nearest cow Inhalation 1.7 x 10 7 3.9 10 7 3.3 * 10 7
; and garden Ground Shine 9.4 x 10 7 9.4 x 10 7 9.4 x 10 7
~

Vegetable Use 5.3 x 10 6 2.4 x 10 5 2. 2 x 10 5
Cow Milk use 3.6 x 10 8 1.8 x 10 5 1.7 x 10 5

Total 1.0 x 10 5 4.3 x 10 5 4.0 x 10 5
aDoses were calculated for Total-body, GI-tract, bone, liver, kidney,
thyroid, lung and skin. The maximum three organ doses are listed in this
table. Doses were calculated for four age groups: adults, teenagers,
children, and infants. The highest dose estimates for each age group are4

listed. The dose estimates for the total-body pathway are for adults.
i The dose estimates for the bone and liver pathways for the nearest

garden and nearest cow and garden locations are for children, and for the
nearest goat location are for infants.

b The basis for selecting the special locations is described in Appendix W.
The actual locations were: nearest garden = 1.05 mile east-north-east,
nearest milk goat = 1.02 mile north, and nearest cow and garden
= 1.05 mile east.

<

i

N

The estimated radiation dose to the public resulting from transport of radioactive materials
offsite is presented in Table U.24 for both truck and rail transport.

-_ _ , . _ _ - - - _ . . - . . _ _ . , , - _ _
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Table U.24. Estimated Radiation Dose Receisoo by the Publ;;
O ring Transport of Radioactive Waste

from SAFSTOR Operations

Public
Number of Dose / Shipment Radiation Dose

Type of Shipment Shipments (person-rem) (person-rem)

Radioactive
amaterial (truck) 114 0.053 6.04

Spent reactor fuel
b

(rail) 26 0.0293 0.76

Total 6.8

a8ased on data given in Section 9.5.1.2.
Based on data given in Section 11.4.1 of Reference 1.

U.4.6.3 Other Environmental Effects

Other impacts on the environment surrounding the TMI station resulting from SAFSTOR of Unit 2
will be similar to those discussed in Section 10.6, but of lesser magnitude because there will be
fewer workers involved in SAFSTOR and because gross contamination cleanup ef forts will have been
completed before the start of decommissioning.

Cuntinued storage of the bulk of the radioactive materials onsite during SAF5 TOR might tend to
continue the existing levels of anxiety in the local community, even though the readily dispersible
materials have been solidified and packaged. Not shipping these materials to a disposal site
would tend to reduce the anxiety levels among tne populace along the transport routes until
deferred decontamination takes place.

The number of persons employed at the TMI site will be reduced when Unit 2 has been placed in
safe storage, thus reducing the local payroll.

U.4.7 Estimated Costs for SAFSTOR

The principal cost items for SAFSTOR are labor, waste disposal, spent fuel disposal, and energy.
Other costs include special equipment, specialty contractors, licensing and insurance, and miscel-
laneous supplies. The bases for the costs presented here are given in Appendix H and Section 10
of Reference 1, and are adjusted for escalation between early-1978 and mid-1980, as discussed in
Section U.3.5. The costs are summarized in Table U.25, with the estimates of the principal cost
items developed in the following sections.

0.4.7.1 Decommissioning Labor Costs

The basic decommissioning crew is postulated to consist of seven members: a crew leader, a
utility operator, two laborers, two craftsmen, and a health physics technician, The average
salary cost per hour per crew member developed from data given in Table I.1-1 of Reference 1.
oscalated by 17%, is $15.12. From Table 10.2-2 of Reference 1, the ratio of crew labor Cost to
total decommissioning labor cost is 2.63. The direct decommissioning crew labor hours for the
principal buildings and activities are given in Table U.26, summarized from Section U.4.3.

U.4.7.2 Radioactive Waste Disposal Costs

The radioactive materials requiring disposal during SAFSTOR of THI-2 consist of the sources and
cnd product waste forms given in Table U,20; these are:

. Resins and filters from water-jet decontamination,
Hands-on and drains decontamination solutions, and-

Dry, solid waste.-

Estimates'of the costs of disposing of these materials are summarized in Table U.27.

-

^

__
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Table U.25. Summary of Estimated Costs for SAFSTOR

Cost in Millions of
Category Mid-1980 Dollars

Decommissioning labor

Direct 1.887

Support 3.044
Radwaste disposal 1.214

Spent fuel shipment 2.496
Energy 2.64
Other costs:

Supplies 1.044
Equipment 0.088
Contractors 0.123
Nuclear insurance 0.344

.| Licensing fees 0.045

Subtotal 12.925

25% contingency 3.231

aTotal 16.2
a Total rounded to three significant figures.

Table U.26. Estimated Labor Costs for SAFSTOR

Labor Cost
in MHH n f DoMarsDirect Crew

Activity Hours Direct Crew Total

Containment building 16,616 0.251 0.660
AFH building 45,550 0.689 1.812

Cther buildings 15,206- 0.230 0.605

Radwaste processing *

and shipping 42,134 0.637- 1.675
aSpent fuel shipping 5,280 0.080 0.179

Total 124,786 1.887 4.931

a8ased on Table U.17.
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Table U.27. Estimated Costs fer Disposal of Radioactive Wastes from SAFSTOR
t

'

Solidifi- Estimated Cask Number of Iranspor-

Number of cation Number Rental. Shipments tation Burtal Burial fotal

Shieldedf Handling volumes Cost 9 DisposalBadioactive Disposable, Costg Container Requiring Cosgs Unshielded ', Cosgs
Costs ($)h (ft ) ($) Costs ($)Material Containers ($) Costs ($)e Shielding ($)

, d($) i

Dry, solid wastes 739 0 14,780- 224 28,800 16'6 125,400 11,200 5,550 49,570 229,750

Decontamination
solutions 1,258 15,590 25,160 0 0 0/18 102,600 0 9,435 82,090 225,440

iWater-jet-and SIP
liquids

filters 7 0 140 7 1,800 1/0 5,700 350 53 500 8,490

Resin 145 10,270 72,500 145 131,400 73/0 416,100 50,750 7.250 68,880 749,900
C

5 h,T o't a l 2,149 25,860 112.580 376 162,000 90/24 649,800 62,30c 22,288 201,040 1.213,580

'' Based on Table U.20.
DAssumes solidification costs at $1.77/ft3 and based on the internal volumes of the specific container that is used.
C 3 steel cask liner of $500 each,Assumes $5 gal steel drum cost of $20 each and 50-ft
d 3Assumes rental fee of $300/ day, a 6-day cycle f or each shipment, a maximum of seven drums per cask, and one 50-f t container per cask.
' Assumes two casks per shipment.

Average load is about 88 unshielded drums for dry, solid wastes. An average lavd for concrete drums is about 73 unshielded drums, based on
weight considerations,

'9 Assumes a transport cost'of $5700/round trip, $3700/one way.
h iAssumed to average $350/ cask liner,' over weight objects $@87.50 + (0.02/lb >10,000 lb)
iAssumes' burial charges of $8.70/f t , liner and curie surcharges as given in current NECO price list; surf ace dose rates assumed to be 0.21 to2

1,00 R/hr for those drums requiring shielding during shipment, 80.2 R/hr for all others; rounded to next highest $10.
IThe number of figures shown is for computational accuracy and does not imply precision to that many significant figures.

,

+

.,
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U.4.7.3 Spent Fuel Disposal Costs
;

Assuming that 177 fuel bundles are shipped in a large rail cask (IF-300) that can carry seven
bundles per shipment, 26 shipments are required. The spent fuel receiving facility is assumed to
be located 1,500 miles from THI-2, and an 18-day round-trip cycle is maintained.

.

The transportation costs are assumed to be $33,000 per trip. A cask rental of $3500/ day is
assumed. Thus, the cost for removing the spent fuel from the TMI-2 f acility is ($3500/ day)
(18 days / trip) + $33,000/ trip = $96,000/ trip, for a total of $2.5 million for 26 trips. No
charges are included for handling and eventual disposal of the fuel at the final destination.

U.4.7.4 Energy Costs
*

Energy usage during decommissioning is comprised of electrical and fossil energy, in roughly
equal amounts. The cost of energy is estimated in References I and 3 to be about $2 million in
19'8 dollars. Assuming an escalation factor of 32%, the energy costs are estimated to be $2.64
million.

U.4.7.5 Other Costs

Other cost items include miscellaneous supplies, special equipment, specialty contractors, nuclear ,

insurance, and licensing fees. It is assumed that the cost of these items as presented in Refer- |
ence 1, when escalated by 17%, are appropriate for the TMI-2 analysis. Bas 9d on Table 10.2-1 of i
Reference 1 and Table 10.2-1 of Reference 3. these items are estimated to be $1.044, $0.088,
$0.123, $0.344 and $0.045 million, respectively.1

U.4.8 Deferred Decontamination

As mentioned elsewhere in this statement,-it l' preferable to restrict decommissioning alterna-
'

tives to those that do not imply use of the THI-2 site for storage of radioactive materials ,

beyond the normal operating lifetime of the other nuclear power reactor present on the site, L

which is approximately 30 years. To terminate the nuclear 'icense af ter a safe storage period of '

about 30 years would probably require the dismantling of all originally contaminated systems to
demonstrate their releasability. Therefore, it is assumed that essentially the same opera * ions
and waJte volumes as described for DECON in Section U.3 could be expected, but with less total
occupational radiation dose because of decay of the radioactive contaminants.

The types - and quantitles of manpower used for surveillance and maintenance and the radiation
doses present in the plant will determine the cumulative occupational radiation exposure during
the continuing care period. 3ased on Table H.4-4 of Reference 1, an occupational radiation dose

' in the range of 10 to 14 person-rem would be accumulated during the first 30 years of continuing
care. Less than 4 person rem total radiation dose would be accumulated during the subsequent
70 years. Because a larger fraction of the total radioactivity present in THI-2 is Cs-137 than
was the. case in the reference study, the cumulative dose may be somewhat larger than given in
Reference 1.

Based on the detailed cost estimates developed in Appendix H of Reference 1, and escalated by 17%*

for inflation, annual continuing care casts of about $60,000 are estimated for THI-2, excluding
the environmental monitoring program described elsewhere in this PEIS.

The same basic activities that are performed during DECON are also performed during deferred
decontamination.

The cost of deferred decontamination of THI-2 af ter the plant has been placed in safe storage and
. maintained for some period of continuing care can be estimated using the cost results reported in
the reference studies.t.s These results are summarized in Tab' U.28.

. _ . , . _ . _ ___ _ _ _. _ . __~ _ _ . - __
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Table U.28. Comparison of DECON and Deferred Decontamination Costs
from Reference Decommissioning Studies

PWR Study BWR 5:udy

Cost % of DECON Cost % of DECON
Decommissioning Activity ($ millions) Cost (5 millions) Cost

| OECON 34.l ,b 100 43.6 100
a d

- Deferred decontamination after
10-30 years 29.0 ,c 85 35.5' 81

a

Deferred decontamination after
b50-100 years 22.S
,c,

66 26.4' 61

a from Table 10.1-1 of Reference 1.
DCost for facility demolition is deleted, $6.41 million + 25% contingency = $8.01 million.
CFrom Table 10.4-1 of Reference 1.,

dFrom Table 10.1-1 of Reference 3.
'From Table 10.4-2 of Reference 3.

The percentages of DECON cost for deferred decontamination af ter 10 to 30 years and af ter 50 to
100 years, from the reference studies, are averaged and used to estimate the cost of deferred
decontamination for THI-2, based on the DECON cost estimated in Section U.3.5 of this statement.,

These estimated costs for deferred decontamination of TMI-2 are given in Table U.29.

Radiation doses and radionuclide releases during decommissioning are related to the radionuclide
inventory in the facility at the time the decommissioning activities take place. The doses and
releases from deferred decontamination would be less than those for DECON (estimated previously
in Section U.3.4 of this statement) b?cause: (1) the radionuclide inventory in the facility '

would be reduced by the decontamination ef forts associated with the preparations for continuing
care and (2) the radionuclide inventory would decline during continuing care according to the
decay characteristics of the inventory. Since the radioactivity of the dominant Cs-137 will have
only decayed to one-half its initial value af ter 30 years of safe storage, the utilization of
personnel unfamiliar with the facility and the refurbishment of systems and services needed for
the final decontamination will result in radiation doses to the workers only slightly less than

~

were estimated for DECON. Some reductions in radiation could be expected after 100 years of safe
storage, since the Cs-137 radioactivity would have decayed to about one-tenth of its initial
value. It is assumed that applicable shielding and contamination control is used during deferred
decontamination in the same manner as during DECON. No quanti'ative estimates are made here for
the d" es and releases from deferred decontamination. However, based on the results of previous
stut '8 it ir anticipated that the doses and releases resulting from all phases of SAFSTOR
(pr, , cations for SAFSTOR, continuing care, and deferred deconta31 nation would not exceed those
resulting from DECON alone.

Table U.2s. Comparison of DECON and Deferred Decontamination Costs
for TMI-2

%ofOgCON Cost in Millions of
Decenmissioning Activity Cost Mid-1980 Dollars

CECON 100 52.8

Deferred decontamination after
10-30 years 83 43.8

Deferred deconta.sination after
50-100 years 63 33.3

' Averaged from values-in Table U.28.
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U.S ENTOM8 MENT (EN10MB)

ENIDMB means to encase and maintain property in a strong and structurally long-lived material
(e.g. , concrete) to assure retention until radioactivity decays to an unrestricted level.18 For
this analysis, it is assumed that entombment takes place within that portion of the containmentj ,

building below the floor at the 305-f t level and within the cavities enclosed by the D-ring and
biological shield structure. These areas are already reasonably well enclosed within structurally
strong concrete walls and/or floors, and can be completely er. closed with nominal ef fort. Access
to the containment building via the airlocks located on the 305-f t level must be maintained to4

permit bringing in radioactive materials for placement and, ultimately, structural materials for
'

the entombment barriers. The remainder of the f acility is decontaminated to levels permitting
unrestricted use of the space, with all radioactive materials removed and either placed within
the entombment structure or shipped of f site for disposal. A reinforced-concrete entombment
barrier is then poured at the 305-f t floor level of the containment building and at the tops of
the shielded cavities in the 0-ring structure.

All penetrations through the containment wall into the entombment structure area are capped and
filled with concrete. The containment-building airlocks are used to move contaminated materials
from other buildings into the containment building for placement in the entombment structure.
When the entombment is completed, the larger airlock is sealed, and the smaller airlock is securely

i.
locked and fitted with an intrusion-alarm device. (The smaller airlock remains operable to allow
entry into the containment building for inspection purposes during the continuing care of the
entombed plant.) The upper portion of the containment building serves as a secondary barrier

,
over le top of the entombment structure.

!

If the radioactivity entombed at the site includes significant levels of long-lived neutron
activation products (e.g. , Ni-59 with an 80,000 year half-life and Nb-994 with a 20,000 year
half-life) as are prer ent in the reactor vessel and internals, the required retentien period may
be exceedingly long ( .e. , tens of thousands of years or more), depending on the acceptable '

release limits fer residual radisactivity. This implies that the entombment structure must
remain inviolable for extensive pcriods of time. There is currently no reasonable assurance of
such long-term integrity for man-made ,tructures of this kind. In addition, ENTOMB will likely
require continuation of the utility's n,mlear license (and the associated financial and surveil-
lance commitments) in perpetuity, unless either the long-lived radioactivity is removed initially
or the entombment structure is reopened (at some later time) and the materials stored inside are
disposed of offsite. The latter case involves an additional decommissioning step, deferred
decontamination, that is complicated by the necessity to break into and remove radioactive mate-
rials from a structure designed to retain its integrity under any but the most severe conditions.

In effect, E4 TOMB creates a permanent onsite waste repository unless either deferred decontami-
nation ultimately takes place or all long-lived radionuclides are initially removed, in which+

,

case ENTOMB still represents long-term onsite storage of significant quantities of radioactive
materials (long-term meaning beyond the normal operating lifetime of a power reactor, which is
about 30 years).

As discussed previously in this statement, alternatives that involve permanent waste disposal
onsite at TMI appear to be neither technically feasible nor compatible with current rational
pol'.cies and regulatory guidelines for radioactive waste disposal. It is unlikely that TMI could
be qualified for permanent disposal of either hig"-level or low-level wastes tecause of such

; factors as nearby population densities and hydrology. (See Chapter 3 of this statement for

further details on these factors.)

It is the staff's position that TMI should not become a permanent waste repository site. Hence,
alternatives involving temporary onsite waste storage that would greatly increase the effort
required for subsequent removal and offsite storage are regarded by the staf f as unacceptable.

Based on the aforementioned considerations and constraints, ENTOMP sppears to be an unacceptable
alternative for the decommissioning of TMI-2. It should also be nuted that the costs for ENTOMB,
including the required expenditures for continuing care and deferred decontamination, are similar
to those for DECON. Overall (including continuing care and deferred decontamination), ENTOMB is
a more dif ficult and time-consuming alternative. It thus appears that ENTOMB, as compared to

.

- , , - -_- - - . - _ - _ ,-, . _ _ . - -. . --
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DECON and SAFSTOR, is the decommissioning alternative of last resort for TMI-2 and would be I

acceptable only if severe constraints were placed on the other two alternatives. j

i The estimates of labor hours, waste volumes, and costs for ENT0MB are derived largely from those
for DECON because many of the activities required for the two alternatives are the same, partic-

: ularly those activities outside of the entombment structure area. Estimates for activities
; unique to ENTOMB are derived largely by comparison with the results of previous conceptual decom-

missioning studies,1,2 adjusted as required for specific plant parameters and for cost escalationi

from the reference studies' base cos's.

0.5.1 Decommissioning Activities for ENTOMB,

As stated previously in Section U.3.1, it is assumed that by the time the irradiated fuel has*

been--placed in the spent fuel. pool in the AFHB and the reactor coolant system and associated,

fluid handling systems have been chemically decontaminated, the necessary regulatory approvals4

; will have been received so decommissioning can proceed prompt'y. Work begins in the reactor
I containment building, proceeds through the AFHB, and concludes with the service and control

buildings.
i

The overall time schedule of ENTOMB activities is shown in Figure U.8 and is very similar to that
shown previously for DECON. The duration of activities in the containment building is extended'

somewhat to allow adequate time tc qve contaminated materials from the AFHB into the entombment
: area. The duration of radwaste s' , ping activities remains the same, although less material is

shipped offsite during ENTOMB tha.. during DECON. The overall duration of ENTOMB for TMI-2 is' ,

estimated to be 1early four years.

i

! YEARS AFTER START
'

0F DECOMMISSIONING

DECOMMISS10NING ACTIVITY 0 -1 2 3 4
1 1 a

'

'
DECONTAMINATION AND ENTOMBMENT
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;

i

,
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' '

CONTROL AND SERVICE
|

' '

|' _ CONTAINMENT SERVICE

| LIQUID RADWASTE PROCESSING '
' '

*

SHIPAENT OF SPENT FUEL
!

'

TREATMENT AND DISPOSAL 0F RADWASTE
|

3
- -

1 Figure U.8. : Duration of 'Ehr0MB Activities.
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The major alf ferences between activities for ENTOMB and those for DECON are in the containment
building. Activities in other portions of the plant are essentially the same for both alterna-
tives.

U. 5.1.1 Containment Building

ENTOMB requires removal of all radioactive materials outside of the postulated entombment structure.
Therefore, ENTOME activities in the containment building outside of the entombment structure area
are the same as the corresponding DECON activities (described previously in Section U.3.1.1)
except that only some of the resulting radioactive wastes require packaging for of fsite shipment
and the remaining wastes are placed inside the entombment structure. DECON activities inside the
entombment structure area are deleted and replaced by unique ENTOMB activities. Piping that
penetrates the postulated entombment structure is cut off at all points of penetration and the
openings are sealed with welded steel plates. In addition, other piping and equipment that may
impede the movement of radioactive materials into the entombment structure is removed and placed
in a more convenient location in the structure. Additional hatchways are cut through the floor
at the 305-f t level to facilitate the movement of materials into the area. After the entombment
structure is filled with radioactive materials, all penetrations through the structure (e.g. ,
piping penetrations, hatchways, and stairwells) are sealed with cast-in place reinforced ccncrete.
The tops of the cavities in the D-ring shield structure are also sealed. After completion of the
entombment structure, appropriate security and surveillance systems are installed in the decontami-
nated upper portion of the containment building, and all utilities not required during continuing
care are disconr.ected. Then,' the larger air-lock is sealed and the smaller one is fitted with an
intrusion alarm and locked. Continuing care of the entombment structure commences at this point.

Total person-hours and exposure hours associated with ENT0MB activities are postulated to be the
same as for DECON (226,160 and 110,300, respectively).

U.S.I.2 Auxiliary and fuel Handling Building

ENTOMB activities in the AFHB are essentially the same as those for DECON (Section U.3.1.2). The
major difference is that only some of the radioactive material removed is packaged and shipped
offsite for dispesal; the remainder is moved to the containment building for placement in the
entombment structure. Total person-hours and exposure hours are postulated to be the same as for
DECON.

U.S.I.3 Other Buildings

ENTOMB activities in the other THI-2 buildings are postulated to be the same as those for DECON,
as described in Section U.3.1.3. Total persnn-hours and exposure hours are assumed to be the
same as for DECON,

U. 5. 2 Waste Volumes from ENTOMB

The volumes of radioactive material originating outside the postulated entombment structure and
requiring either placement in the entombment structure or shipment of fsite for disposal are
estimated from those shown previously for DECON in Table U.6. The first four items for DECON
(reactor vessel with head and internals, RCS equipment, steam generators, and activated concrete)
originate inside the entombment boundary and do not apply here. Contaminated equipment (not
including the steam generators and the RCS pumps, piping, and pressurizer) and miscellaneous
radwastes are assumed to be essentially the same for both alternatives. The percentage of contami-
nated concrete from DECON originating outside of the entombment boundary, derived from Tables G.4-4
and G.4-5 of Reference 1, is estimated to be s89L The resulting volumes of radioactive material
generated during ENTOMB are summarized in Table U.30.

Only part of the radioactive waste arising from ENTOMB can be placed in the entombment structure;
the rest requires packaging and shipment offsite for disposal. Based on information presented in
Reference 19, the free volume available for entombment in the D-ring shield structure is estimated

3to be 172,480 ft . Additional entombment volume estimated to be available below the 305-ft level'
3floor is 124,720 ft . Thus, the total volume available for entombment of radioactive materials

3at THI-2 is about 297,200 ft - Because of the variety of shapes and sizes of both the volume
available within the entombment structure and the contaminated materials to be stored there, as
well as the difficulty in placing materials in some portions of the structure, a volume utilization

3efficiency of 50% is assumed. Therefore, up to 148,600 ft of the radioactive waste originating
outside the entombment structure can be placed inside, reducing the volume that requires packaging
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Table U.30. Estimated Volumes of Radioactive Waste
Arising from ENT0MB of TMI-2

1

Fraction of Volume Estimated Burial
-Component for DECON Volume (ft )3

Contaminated concrete 0.89 393,700

Contaminated equipment 1.00 127,200

Miscellaneous radwaste 1.00 22,000

Total 542,900

.for offsite shipment and disposal to 394,300_ft . This apportionment of the wastes resulting
~

3

from L1 TOM 8 of TMI-2 is summarized in Table U.31.

It should be noted that not.all of the waste originating outside the entombment boundary is
readily amenable to placement in the entombment structure. Large equipment items present partic-
ular problems 'in this regard Thus, care must be taken in apportioning the particular items to
maximize worker efficiency and minimize radiation doses associated with equipment disasserrbly and
handling.

U.S.3 Effluents and Releases to the Environment
~

4

During ENTOMB, 'as during DECON (Section U.3.3), the atmospheric release of radionuclides is
assumed to be the only source of radiation to the public from routine decommissioning operations.
(Effluents and releases from waste transportation activities are discussed separately in Chapter 9
of this statement.) All liquid radioactive wastes generated during decommissioning are assumed

' to be sent to the plant -liquid waste storage system or to other tanks designated for temporary,

storage of these solutions. The wastes are then assumed to be processed.through the waste concen-
- tration and solidification system. All systems designed to control the release of hazardous
material to the environment or to noncontaminated portions of the facility are assumed to be
operating during the decontamination activities and subsequent waste processing, to minimize the
potential impacts of these activities.

The primary sources of radioactive effluents from routine decommissioning operations are the
release of contaminated lignid aerosols during dacontamination, the release of contaminated-

,

vaporized metal during equipment removal, and the release of contaminated concrete dust during
decontamination or removal of concrete structures.

f

. Based on an analysis of the generation of airborne radioactivity during DECON operations at a.
large PWR, given in ' Appendix J of Reference 1, a summary of the results of such an analysis for
ENTOMB is presented in Table U.32. The releases postulated here do not include releases from

.possible accidents involving transport of spent reactor fuel from the site to a disposal facility.
:From Table U.6, the total contaminated equipment-removed during DECON (including the RCS equipment
and the steam generators)-is 154,000 fts while, from Table U.30, the total removed for ENTOMB.is

3;127,200 ft . The releases for segmenting contaminated equipment during EhTOMB are thus s83% of.
those 'given in the reference for_-DECON. The releases during' removal'of contaminated concrete in
the reference . study are based on 6912 ft3 of concrete removed (see Table G.4-4 of Reference'1),-

.as compared to an estimated 393,/00 ft8 postulated to be removsd for ENTOMB of TMI-2-(see
.. Table _ U. 30). Thus, .the release reported.in the reference is adjusted by a factor of $57 to
account for_ the differing volumes of concrete considered. The rest of the releases reported in

' Table U.32 are drawn directly. from the reference'because the operations consid red are the same
for either DECON or ENTOMB. - The compositions of the reference inventories ot radionuclides

'

considered in the analysis were presented-previously in Tables U.8 through U.11.
~

'

. ._ _ _ ._. ._ _
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Table U.31, Apportionment of Radioactive Waste
Arising from ENTOMB of TMI-2

Estimated Burial
3Component Volume (ft )

Total wastes originating
outside e'itombment a
boundary 542,900

Waste entombed onsite 148,600

Waste packaged and shipped
offsite for disposal 394,300

aFrom Table U.30.

Table U.32. Postulated Releases of Airborne
Radioactivity to the Environment

During ENTOMB Operations

Reference Airborne
ENTOMB Radionuclige Release

Operation Inventory (pCi)

Segmenting contaminated
equipment 4 5

Contaminated concrete
removal 5 0.0014

Water-jet cleaning 5 9.8

aThe reference radionuclide inventories are presented in
'Section U.3.3.
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U.S.4 Environmental Impacts

The environmental impacts associated with ENTOMB of a nuclear power reactor are contained in
three general categories: the radiation dose to the workers involved, the radiation dose to the
public, and the commitment of disposal space in a low-level waste burial ground. The impacts
associated with ENTOMB for each of these categories are discussed in the following sections.

U.S.4.1 Estimated Occupational Radiation Doses fro- 1 0MB Activities

The radiation dose accumulated by the workers performing ENTOMB activities is estimated by multi-
plying the average local radiation dose rate for a given plant area times the number of worker
exposure hours estimated for that area, and summing over the entire project. The average local
dose rates for general areas in the containment building and the AFH building are given in
Table U.33. Also given in the table arc cumulative exposure hours for persons working in those
general areas, taken from Section U.S.1, the computed cum'lative dose to the workers accomplishing
tasks in those areas, and the estimated total radiation drse received by workers while performing
ENTOMB activities. Worker exposure hours in the various areas outside the containment building
are assumed to be the same for ENTOMB as for DECON. For the containment building, it is assumed
that only half as much exposure time is required at the 282-f t level for ENTOMB as compared with
DECON, with proportionally more time at the 305-ft level to make up the difference.

The estimated dose received by the transportation workers during the transport of packaged radio-
active wastes, based on an assumed realistic dose rate for each shipment as given in Sec-
tion 9.5.1.1 (56 millirem / trip / driver), is given in Table U.34. The estimated dose received by
railway workers during the transport of the spent reactor fuel, as derived in Section U.3.4.1 for
DECON, is also given in the table.

U.S.4.2 Offsite Doses from ENTOMB Activities

The dose estimates presented here for ENTOMB decommissioning operations are based on the source
terms described in Section U.S.4, Table U.32, and on the assumption that the decommissioning
activities take place 10 years af ter the TMI-2 accident. The calculational models used to make
these estimates and the interpretation of their results are described in Appendix W. The signi-
ficance of these doses and their human health and environmental consequences are discussed in
Sectioa 10.3. The estimated doses to the maximum exposed individual are listed in Table U.35.
The 50-mile total body population dose received by the human population during these activities
is estimated to be 6 x 10 5 person-rems.

The estimated radiation dose to the public resulting from transport of radioactive material
offsite is presented in Table U.36 for both truck and rail transport.

U.S.4.3 Other Environmental Effects '

Other impacts on the environment surrounding TMI resulting from ENT0MB of Unit 2 will be similar
to those discussed in Section 10.6, but of lesser magnitude because there will be fewer workers
involved in ENTOMB and because gross contamination cleanup efforts will have been completed
before the start of decommissioning.i

It is anticipated that the decommissioning of Unit 2 would reduce the level of anxiety and psycho-
logical stress among local residents.

Completion of decommissioning wiD reduce the number of persons employed at the TMI site, thus
reducing the local payroll, at least temocrarily.

U.S.5 Estimated Costs for ENTOMB

The principal cost items for ENTOMB are labor, waste disposal, spent fuel disposal, and energy.
Other costs include special equipment, speciality contractors, licensing and insurance, and
miscellaneous supplies. The costs presented here are based largely on those for DECON, presented
previously in Section U.I 5. Additional information used to estimated costs is drawn from Sec-'

tion 4 of Reference 2. The costs for ENTOM8 are summarized in Table U.37, with discussions of
the principal cost items presented in the following sections.

f
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Table U.33. Estimated Cumulative Radiation Doses Received
by Workers During ENTOMB Operations

Average Cumulative
Local Worker Exposure Radiation

Operation Dose Rate Hours in the Dose

Area (mrem /hr) Area (person rem)

Containment Building

347-ft level s5 47,600 240

305-ft level 5-10 43,900 220

282-ft level 30 18,800 564

AFH Building

All levels 2 106,800 213

Other Buildings
All levels 2 18,000 35

Total 1,272

,

Table U.34. Estimated Cumulative Radiation Doses
Received by Transport Workers During

ENTOMB Operations

-

Cumulative
Worker Dose / Shipment Number of Radiation Dose

Type (mrem / driver) Shipments (person-rem)

a
Truck drivers 56 755 84.6

a
Train crew 120 26 6.2

Total 91

aAssumes.two drivers / truck, two brakemen / train.
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Table U.35. Dose Estimates to the Maximum-Exposed Individual
from Normal Decommissioning Activities (ENTOM8)

Dose (mrem)a
Location Pathway Total-Body Bone Liver

. Nearest Inhalation 1.4 x 10 7 3.1 x 10 7 2.6 x 10 7bgarden Ground Shine 6.9 x 10 7 6.9 x 10 7 6.9 x 10 7
Vegetable Use 3.2 x 10 6 1.4 x 10 5 1.3 x 10 5

Total 4.3 x 10 6 1.5 x 10 5 1.4 x 10 5

Nearest Inhalation 1.2 x 10 7 1.7 x 10 7 1.7 x 10 7
milk goat Ground Shine 6.6 x 10 7 6.6 x 10 7 6.6 x 10 7

Goat Milk use 8.4 x 10 6 6.5 x 10 5 7.6 x 10 5
Total 9.2 x 10 6 6.6 x 10 5 7.7 x 10 5

Nearest cow Inhalation 1.5 x 10 7 3.4 x 10 7 2.9 x 10 7
and garden Ground Shine 1.0 x 10 8 1.0 x 10 8 1.0 x 10 6

Vegetable Use 4.6 x 10 8 2.0 x 10 5 1.9 x 10 5
Cow Milk Use 3.1 x 10 8 2.4 x 10 5 2.8 x 10 5

Total 8.9 x 10 8 4.5 x 10 5 4.8 x 10 5
aDoses were calculated for Total-body, GI-tract, bone, liver, kidney,
thyroid, lung and skin. The maximum three organ doses are listed in this
table. Doses were calculated for four age groups: adults, teenagers,
children, and infants. The highest dose estimates for each age group are
listed. The dose estimates for the total-body pathway are for adults.
The dose estimates for the bone and liver pathways for the nearest garden
and nearest cow and garden locations are for children, and for the nearest
goat location are_ for infants.

bThe basis for selecting the special locations is described in Apper.aix W.
The actual locations are: nearest garden = 1.05 mile east-north-east,
nearest milk goat = 1.02 mile north, and nearest cow and garden = 1.05
mile east.

Table U.36. Estimated Cumulative Radiation Dose
Received by the Public During Transport

of Wastes from ENTOM8

Cumulative
Public

Number of Dose / Shipment Radiation Dose
-Type of Shipment Shipments (person-rem) (person-rem)

Radioactive
amaterial (truck) 755 0.053 40.0

Spent reactor
bfuel (rail) 26 0.0293 0.76

T,tal 41
-

aBased on data given in Section 9.5.1.2.
bBased on data given in Section 11.4.1 of Reference 1.
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'-51e U.37. Summary of Estimated Costs for ENTOMB

Cost in millions of
Category Mid-1980 Dollars

Decomissioning labor

Direct 7.195

Support 8.923

Radwaste disposo 8.503

Spent fuel shipment 2.496

Energy 4.620

Other costs
Supplies 1.820

Equipment 0.960

Contractors 0.510

Nuclear insurance 0.940

Licensing fees 0.050

Subtotal 36.018

25% continr,ancy 9.004

'-t;' 45.020

Annual continuing care costs 0.040

U. S. 5.1 Decommissioning Labor Costs

Labor cost estimates for ENTOMB are developed based on the person-hour totals presented in Sec-
tion U.S.1 and the labor cost assumptions used in Section U.3.5.1 for DECON. The direct decom-
missioning crew hcurs and the resulting labor costs are summarized in Table U.38.

U.S.S.2 Radioactive Waste Disposal Costs

The radioactive materials requiring offsite disposal during ENTOMB of TMI-2 consist of surf ace-
contaminated equipment and concrete and miscellaneous radwaste (e.g. , filters, ion exchange
resins, solidified radioactive fluids, and combustible wastes). Estimates of the costs for
disposing of these materials are summarized in Table U.39, based on the disposal cost estimates
and assumptions given for DECON in Section U.3.5.2.and on the waste volumes from ENTOMB given
previously in Section U.S.2. All of the miscellaneous radwastes are asst.med to be shipped off-
site. In addition, s71% of the contaminated equipment and concrete generated outside the entomb-

3ment structure is assumed to be shipped offsite, for a total of 394,300 ft of waste disposed of
offsite (see Table U.31).

U.S.S.3 Spent Fuel Disposal Costs

Spent fuel disposal costs are the same for ENTOMB as for DECON. The total cost for spent fuel
disposal is $2.5 million, as desived previously in Section U.3.5.3.

U.5.5.4 Energy Costs

Energy costs for ENTOMB are assumed to be the same as those for DECON, or $4.62 million, as
derived previously in Section U.3.5.4.



U-58

Table U.38. Estimated Labor Costs for ENTOMB

Labo. Cost in
Millions of Dollars

Activity Direct Crew Hours Direct Crew Total

Containment building 200,816 3.036 6.803
All others 274,996 4.160 9.318

Total 475,812 7.196 1C 119

Table U.39. Estimated Costs for Offsite Disposal of Radioactive Wastes from ENTOMB

Burial
Radioactive Number of Contaiger Cask Transpopt Handling Volume Totalb eMaterial Shipments Cost Rental Costs Charges (fta) Charges Cost

Contaminated
equipment 25 334,170 - 92,500 - 90,900 790,830 1,217,500
Contaminated
concrete 550 1,033,530 - 2,035,000 - 281,400 2,448,180 5,516.710
Miscellaneous
radwastes 180 151,800 324,000 1,026,000 54,600 22,000 212,872 1,769,272

Total 755 1,419,400 324,000 3,153,500 54,600 394,300 3,451,882 8,503,482i

' Assumes cask liner cost of $800, LSA box cost of $470, special container cost of $6000/ box.
Assumes rental fee of $300/ day and a 6-day cycle.for each shipment.

c
Assumes a transport cost of $5700/round trip, $3700/one way.

d
. Assumed to average $350/ cask liner, overweight objects 0 $87.50 + (0.02/lb >10,000 lb).
' Assumes burial charges of $8.70/f t , liner and curie surcharges as given in current NECO3

i

price list.

!
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U.S.5.5 Other Costs

Other cost items include miscellaneous supplies, special equipment, specialty contractors, nuclear
insurance, and licensing fees. It is assumed for ENTOMB, as it was in Section U.3.5.5 for DECON,
that the costs of these items as presented in Reference 2, when escalated by 17%, are appropriate
for the TMI-2 analysis. Based on Table 4.5-1 of Reference 2 and Table 10.3-1 of Reference 3,
these items are estimated to be $1.82, $0.96, $0.51, $0.94, and $0.05 million, respectively.

Continuing care, involving surveillance and maintenance of the entombment structure, is estimatedi

to cost about $40,000 annually (see p. 4-10 of Reference 2 and p.10-15 of Reference 3). Thus,
for example, a continuing care period of 300 years would add about $4 million to the cost of
TMI-2 ENTOMB.

U.S.6 Deferred Decontamination

As discussed previously in Section U.5, deferred decontamination must follow ENTOMB if it becomes
desirable to terminate tte nuclear license of the facility. This deferred decontamination follow-
ing ENTOMB, though not analyzed here in detail, is anticipaied to be an extensive project.
Although there is less radioactive material to remove from the plant (because of some offsite
disposal during the initial phase of ENTOMB) and this remaining radioactive material is consoli-
dated in a relatively small portion of the facility, the operation is complicated by the necessity
to break into the entombment structure (designed to retain its integrity under any but the most
severe conditions) and remove the more-or-less randomly placed radioactive materials stored
inside. Therefore, the costs for deferred decontamination following ENTOMB are anticipated to be
similar to those for deferred decontamination for SAFSTOR (eee p. 2-14 of Reference 3), given
previously in Section U.4.8.

The radiation doses and radioactive releases associated with deferred decontamination are expected
to decrease with the entombment time in accordance with the radioactive decay of the entombed
materials. However, it should be noted that (1) the doses and releases associated with segmenting
and removing the neutron-activated materials, avoided during the initial phase of ENTOMB, would
certainly be encountered during deferred decontamination and (2) these doses and releases will
not decline significantly af ter about the first 100 years of entombment becaun of the long
half-lives associated with the remaining activation products (see Figure 7.4-1 of Reference 1).
Thus the overall total doses and releases for ENTOMB and deferred decontaminatiin are anticipated
to be lj a little less than those for DECON alone. Furthermore, any savings in doses and
release resulting from ENTOMB could be more reasonably achieved by SAFSTOR, particularly because
SAF5 TOR involves simpler, less time-consuming procedures and lower overall costs than ENTOMB.
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APPENDIX V. ASSESSMENT OF GROUNDWATER LIQUID PATHWAY FROM LEAKAGE OF

CONTAINMENT WATER AT THREE MILE ISLAND, UNIT 2

-

L

- I;.e staff has conservatively estimated the concentrations of radioact',1ty that would occur in
the Susquehanna River from the leakage of radioactive water in the reactor building.

i

i

- The' Unit 2 reactor building has approximately 700,000 gallons of radioactively contaminated water
on the basement floor. (reactor building sump water). Major quantities of tritium (0.95 pCi/mL),
Cs-137 (163 pCl/mL), Cs-134 -(24 pCi/mL) and Sr-90 (2.61 pCi/ml) are dissolved in this water. The
postulated accident is a breach of containment that allows part of this contaminated water to

* escape to the ground.
I

The reactor building water level was 290 ft MSL in April-1980, as shown in Figure V.I. The cor-

responding groundwater level was 285 ft MSL. Under these circumstances, the maximum water loss L

would be -less than two-thirds of the 700,000 gallons. The water table fluctuates under the
. influe :* of river stage and rainfall, however. For the purposes of this computation, the staff
assumei'dat 470,000 gallons of the water was lost to the groundwater.

,

i- V.1; RELEASE MECHANISM.

:
~

There is no realistic mechanism that would result in elease of large quantities of the radio--
; active water to the environment. For the purposes of * .is study, it was arbitrarily and conser-
. vatively assumed for the transport of Sr-90 and Cs-137 that water released from the reactor
. building by a non-mechanistic crack failure would seep into the ground over an area equal to that;

: of the entire. reactor building floor. The range of permeability values _for the surficial soils
was-10 2.to 10 8'cm/s.1- On the basis of these censervative assumptions, the staff estimated that.

,,

.it would take from' 0.25 .to 2.5 days 'for all the 470,000 gallons of water to seep away. A more' '

- realistic seepage. rate would be' much smaller than this and would be. limited by the size of the .

.
crack in the' containmeat. The natural water table has a measured slope in the direction of the

,

I' river of about 0.006.1 'The staff estimated that the travel time under normally occurring water ' j

| . table conditions would range from 350 days; to' 7060 days. The true groundwater travel-time is_.
almost certainly' longer than the minimum, however, for the following reasons: ,

fl. |The actual gradient is probably -smaller than that reported during construction of the
. site because much of the natu'ral land surface is now covered with impermeable concrete

c
and is also well drained; and.

1
!

"

.

d
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2. A travel time of 350 days would require a recharge to the water table of about 50 per-
cent of all rain falling onto the land. Typical groundwater recharge would be only a
few percent of the rainfall after evapotranspiration and runoff in a well graded area.

The released contaminated water would recharge the water table, creating a local groundwater
" mound" which would perturb normal flow. The effect of the 470,000 gallon volume of contaminated
water on the water table would be substantial, but of short duration. It is possible to demon-
strate by way of an example that the perturbation of flow in the water table can be neglected for
the most important radionuclides, Sr-90 and Cs-137, which have large liquid pathway dose factors
and relatively long half-lives.

Because of sorption of r4 dionuclides on the soil, transport of sorbed radionuclides from the
reactor containment to th * river would take a minimum of tens of years. In a ten year period,
the quantity of groundwater flowing directly under the reactor building under the assumptions
used to calculated 350-day groundwater time would be approximately 1.5 x 107 gallons, as compared

to the 0.47 x 108 gallons in the reactor building. The water in the reactor building could,
therefore, provide only a few percent, at most, of the wat+r necessar" to transport sorbed radio-
nuclides to the river. Radionuclides that are not sorbed, notably tritium, would be significantly
affected by the perturbation in groundwater flow, however.'

Transport in the groundwater would take place through the unconsolidated material and weathered
bedrock underlying the site. The unconsolidated material is sand, silt, a'id gravel. The bedrock
is red siltstone. Although there is evidence of some fracturing of the bedrock under the site,
it is virtually impossible to contaminate groundwater units aber than the water table since they
are under.artesian pressure. Leakage from the artesian aquifer would be in the outward direction
only.2

There were apparently no chemical analyses performed on these materials that would indicate to
what extent the radionuclides in the contaminated water would be retarded. Literature values ofa

retardation are not reliable for realistic assessments, and for lack of field data, constrvative
values have been chosen. Field and laboratory data have been compiled for sorption on a number
of soils and rocks.3 The lowest sorption coefficient, K , f r unconsolidated material reported

d
is 1.4 mL/g for_ strontium and 22 mL/g for cesium in quartz sand. Values for siltstone and allu-
vial materials such as that at the TMI site would be expected to be higher, but the above low

values are chosen for conservatism.

The retardation coef ficient, which is related to K , is the ratio of the speed at which the
d

groundwater moves relative to the speed of the sorbed substance, and is always greater than or
equal to 1:

pK

d*1* d'
R

-.-
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where p is the density (g/mL) of the medium and n is the total porosity. If a typical density of
2.0 g/mL and a total porosity of 0.15 a e chose.'t, R is 24 f r strontium and 294 for cesium.

d

V. 2 TRANSPORT MODEL FOR 50RBED RADIONUCLIDES

A simple transport model is proposed to calculate the flux of sorbed radioactivity to the river.
Consider the conservative situation wherein the 470,000 gallons of reactor building sump water
seeps into the water table over an area the size of the floor of the building. If the seepage
occurred quickly compared to the movement of the natural water, ..an the concentration profile in

the water table would resemble the rectangular pulse shown in Figure V.2(a).* As the contamination
was eluted by the flowing groundwater, the front and back end of the square pulse would becor
rounded by diffusion and dispersion as shown in parts (b) and (c) of Figure 2. Dispenion
unconsolidated alluvial deposits may be too small to diminish the concentration in the cen of
the pulse significantly (the bases for this conclusion are given in Sec. V.5 of this appendix).
It is, therefore, conservatively assumed that the concentration in the center of the pulse remains
the same as when it was first released except that it is reduced to account for radioactive
decay.

The pulse flows into the Susquehanna River at a rate determined by the groundwater flow rate, the
retardation coefficient, and the decay coefficient:

,

Flux = Mu exp ( - AxR-d ) curies / day
AR "

d

where M = the source term of the radionuclide, curies (2/3 of contaminated water)

E = the length of the pulse, ft

u = the groundwater velocity, ft/ day

R = the retardation coefficientd

A = the decay coefficient, day'1 =
half- in days

x = the distance from the leading edge of the pulse to the river.

i
!

l

!

i

!

;

"For computational expediency, it is assumed in the model that the leaked reactor building sump
water enters groundwater instantaneously. The resulting concentrations in the Susquehanna River
would not be highly sensitive to the rate of leakage if interdiction by removal of the source
term is not taken into account.

;
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Figure V.2 E;ution of Radionuclides.

For the present example, the parameters chosen are given below:

-Parameter S r-90 Cs-137

M, curies 4610 2.88 x 105

R 24 294
d

t , years 29 30.1g

E, feet 150 150

u, ft/ day 1.7 1. 7

x, ft 600 600

The maximum fluxes of Sr-90 and Cs-137 calculated are 1.25 and 0.016 Ci/ day, respectively. The
leading edge of the pulse would reach the river in 23 years for Sr-90 and 264 years for Cs-137.
By the time the radionuclides reach the river, radioactive decay will have reduced the Sr-90 to
2660 Ci and the Cs-137 to 416 Cf.

V.3 TRANSPORT OF TRITIUM

Unlike the Sr-90 and Cs-137, the flux of tritium into the Susquehanna River would depend to a
degree on the flow induced in the groundwater by the large volume of the spill. The flux of

_ _ - _ _ - _ _ _ - _ _ - _ _ _ _
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1

tritium is estimated by assuming that the dissolved radioactivity is released to the water table
~

from an instantaneous point source. The circle of contaminated water displaces fresh water in !
4

i .
the water table with no mixing. The contaminated water then moves with the ambient velocity of
the groundwater towards the Susquehanna River, carrying with it the dissolved tritium, but leaving

; sorbed nuclides behind. Details of this medel are given in Section V.6 of thir, appendix.

The maximum flux of tritium is estimated to be 1.9 x 10 4 Ci/s into the Susquehanna River.
i
.

V. 4 SURFACE WATER DILUTION
i

~

-

The release of $r-90 and Cs-137 to the Susquehanna River would continue over a long period if
) left' unchecked. Since doses are usually calculated over a period of at least one year, the

logical choice of a stream flow would be the reciprocal mean flow of 12,600 cubic feet per second
(the derivation of this value is discussed in Sec. 3.4.1). All downstream drinking water users

| on the Susquehanna River are located far enough downstream that total mixing of the effluent
! - across the. channel would be expected. Travel time to downstream users would be negligible compared
j . to that of the groundwater pathway. The peak radionuclide concentrations in the Susquehanna
'

- River based on the annual average flow would be 4.05 x 10 8 pCi/mL for Sr-90, 5.1 x 10 10 pCi/mL
j ' for Cs-137, and-5.2 x 10 7 pCi/mL for tritium. Furthermore, the peaks of these three radionu-
:

clides would occur at different times because of sorption. Maximum permissible concentrations+

(MPC) for' unrestricted drinking water from 10 CFR Part 20 are 3 x 10 7 pCi/mL for Sr-90,
j . 2 x 10 5 pCi/mL for Cs-137 and 3 x 10 8 pCi/mL for tritium. T% calculated river concentrations
|- are thus oroers of. magnitude below MPC.
;:

1-

Af ter. the initial delay,' Sr-90 and Cs-137 would continue to be released over periods of about 8.5
. and 140 years, respectively .although at a reduced rate once the peak concentration has' subsided.

The maximum average concentration over a one year period for the purpose of computing an annual
dose commitment would be close to the peak concentrations for these two nuclides. All of the
tritium would be released over~a 130-day period (after a delay of 350 days), so the annual average

- concentration should be based- on the quantity released. In this case, about 2300 Ci would be
released ;to the river. The annual. average concentration of tritium in drinking water would be -.

- about 1.3 x.10 7.pCi/mL.
'

.

!

Minor. amounts of Cs-137 would be expected to become attached (sorbed)' to suspended and bottom
i .. sediments, especially behind the dams on the river. This would partially cleanse the water

column. of Cs-137, .while increasing the exposure to ' bottom dwelling organisms' and aq'uatic life
. feeding on them.' These phenomena would be expected to have only a minor effect on dose and are
neglected in tne present analysis.

As - described .in Appendix E, all species 'of fish in York Haven Pond exhibit movement upstream,.
downstream,. and. across the channel,' so they would be exposed to an average. concentration rather*

than the; concentration at a single point in .the channel. - Staff practice for calculating the
~

i ' highest fish exposure:-is to use the average concentration within 1/4 mile of the point of release.
A

h-

w -. ,-i, - , + +- , , . , , . b- cr..- ,,e <~ --..-.,e,- _ ,_ .,s_ m __ m
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In this case, the 1/4-mile average weald be the concentration in the middle channel of the Susque-'

hanna River since the ef fluent fir',t flows into this channel, The flow in the middle channel is
estimated to be about 25 percent of the tctal river flow. The concentrations for annual dosei

commitments for fish consumption are, therefore, four times greater than those used for the
drinking water, namely 1.6 x 10 7 pCi/mL for Sr-90, 2.1 x 10 * pCi/mL for Cs-137, and
7.5 x 10 7 pCi/mL for triti n

V.5 DISPERSION FROM AN AREA SOURCE

The concentration in an aquifer downgradient of an instantaneous nondecaying source strength of

I curie has been shown to be:
1

C 3
I"n X (x,t) Y (y,t) Z (z,t) (Ci/ft )

ed

where n, is the effective porosity, and X, Y, and I are the Green's functions in the x, y, and I
directions, respectively.4 The Green's functions describe the spreading in their respective
coordinate directions and are independent of each other.

The X Green's function describes spreading in the x direction, which in this case is the direc-
tion of flow for the groundwater. For an area source of length 1 11 the airection of flow as
shown in Figure V.2:

(x+f)~ (x-f)~
X = g { erf - erf } (V1).

.' 4D,t/Rd x d

4

where x is the distance from the center of the source, ft

f is the length of the source, ft
,

is the groundwater velocity, f t/ dayu

t is time, days

2
D, is the dispersion coefficient, ft / day

,

.R is the retardation coefficient
d

erf is the error function.

As the center of'the pulse reaches the river in Figure V.2:

-xR
(V2)t=

- _
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Equation (V1) reduces to:

1

X=}erf(arg) (V3)

where arg -

J 4D x/ux

If we postulate that longitudinal dispersion is unimportant in diminishing the concentration of
the pulse, then the functional dependence of X on 0, and t is zero or small. Such a condition is
met by:

erf (arg) close to 1.0.

As a criterion for specifying that dispersion has less than a 5 percent ef fect on the concentra-
tion at the center of the pulse we may state:

erf (arg) > 0.95.

The error function is a monotonically increasing function that approaches unity. For arg = 1.38,
erf (arg) = 0.95, or w: thin 5 percent of unity. Therefore:

##2arg = > 1.38 (v4)
J 4D x/ux

The dispersion coefficient is related to velocity in the x direction:

D = ou , (VS)x

where D is the dispersivity, f+.

Therefore equation (v4) reduces to:

##
- > 1. 38

4 4 ax ~

2
or - > 30. 5 (V6)

A typical dispersivity in unconsolidated sand would be a = 0.3 ft.5 For the
12TMI case A = 150 ft., x = 600 ft. Therefore, g = 125, which is greater than 30.5. Even

12
if a = 1.0 feet, g = 37.5. We must, therefore conclude that longitudinal dispersion

could have less than a 5 percent effect on diminishing the maximum groundwater concentration

at the TMI-site.

--
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V.6 FLUX OF TRITIUM FROM INITIAL SPILL *

The volume of water that leaks into the water table will alter the water level and induce flow of
its own. This flow will carry dissolved radionuclides, especially those such as tritium which
are not easily sorbed.

In an isotropic, homogeneous aquifer of infinite lateral extent and of constant thickness, the
horizontal flow of groundwater can be estimated by the partial differential equation:6

3h 22

37 ,3 h I ah (yg
Syl $ at

where h is the piezometric level, ft,

2
$ is the transmissivity = ft / day,
n is the effective porosity,g
k is the permeability, ft/ day,
h is the thickness of the aquifer, ft,

t is time, days,
and x and y are the coordinates, ft.

A conservative model of this induced flow assumes that the water is instantaneously injected at a

point into a continuous, isotropic medium of infinite extent as shown in Figure V.3. By analogy

7 the water surface eleva-to the transport of the heat from a line source in an infinite cylinder
tion h can be predicted as a function of time:

2
h= n t **P ( ~ ) (v8)

n
e

3where Q is the quaitity of water injected, ft ,
r is the radial distance of a given point from the point (x + ut, y ),g g

moving with the pore velocity u, where (x , y ) is the point of groundwaterg g

release,
and the other terms are as previously defined.

This equation. is correct only for confined aquifers where the thickness of the saturated layer
does not vary. In the present situation, the aquifer is unconfined, so is also the pieZ9 metric
level. Some error _ will be introduced, especially for short times and distances close to the
point of release.

*This analysis was perforrred for 100% of the reactor building sump water volume escaping. -The
flux of tritium would be approximately two-thirds of the value presented here.

..
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Figure V.3. Spread of Contaminated Water from large Volume Releases.

In the reference plane of the center of the spreading mound, which is moving with the ambient
groundwater pore velocity u, the flow is away from the center at radial velocity U '

r

"
k/n, = **P I~' #40l) (V9)U =-

22r
8nn, p t

if- the conservative assumptiori is made that contaminated water will exactly displace fresh water
in the aquifer, the radius of the circle of contaminated water will grow at the radial velocit)

' ' U:
7

t t --

-2@r
o 8nn,2 2 2 ,,

-(-r /4pt) dtr = f U dt = f J h"p
pto



__

V-11

Equation (V10) is solved by numerical integration. Integration is facilitated by a change of
variables:

1 (v11)
t=

2
2

Which yields the equation

rz
r=f exp (-r z /4p) dz (V12)

1 4nn,2 2p

2z

The integration takes place in the reverse direction, since at z = 0, t = =. The initial
condition for z = 0 for the radius is the maximum

r (t = =) = J "f "
e

For the present case, the parameters for. Equation (V13) are:

3Q = 93583 ft *
k = 28 ft/ day
H = 25 ft

n, = 0.1
S = kH/n,= 7000.

The radius of the circle for the present case as a function of time is shown in Figure V.4.

3The. expanding circle travels with the ambient pore velocity. The flux of contaminant (curies /ft )
into an intersecting river can be approximated by the integral

Y ~A
Flux = 2 f (H + h) un, Ce dy,-curies / day (V14)

o

where

A is the decay coefficient = half-l fe *

Y2=r2g2

i

*It is now assumed that only 2/3 or about 62,400 cubic feet-(470,000 gallons) will escape.~

_



s

V-12-

120 -

,

Y' -- - - - -- - .--- --

100 -

90 -

3
80 - Q = 93584 ft

H = 25 f t
K = 28 f t/ day

I 70 - "a = 0.1

5
1
m 60

50

40 -

30 -

20 -

10 -

0 ' ' ' ' ' ' ' ' '
O 5 10 15 20 25 30 35 40 45

Tnne - Days

Figure V.4. Radius of Contaminant Circle vs Time.

L = x, ut,

h is defined by Equation (V.8), and

C = activity concentration, Ci/mt.

This integral may be evaluated analytically:

~At IFlux = e u n, C { 2HY + exp ( 4 g )erf(h)} (V15)
2n, h

For the present case, C = 0.95 pCi/mL and half-life = 12.33 years. The flux calculated from
-Equation (V15) is shown in Figure V.S. Since the travel time for the contaminated water will be

_ _ _
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Figure V.S. Flux of Tritium into River.

hundreds of days in this case, it is safe to say that the circle of contamination has nearly
reacheu maximum radius at the river. The approptsate maximum flux is therefore

Flux (max) = 2Hr(max) u n, C exp (-A tg) (V16)

where

=
max ,

For the present case,

x = 600 ft

u = 1.7 ft/ day

C = 0.95 pCi/mL.
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The maximum flux of tritium is therefore

Flux (max} = 2.8 x 10 4 Ci/s,*

which is in close agreement with the more precise Equation (V15).
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APPENDIX W. CALCULATION H0DE's AND PARAMETERS USED IN ESTIMATING DOSES,
AND INTERPxcTATION OF MODEL RESULTS

W.1 ATMOSPHERIC RELEASES

The calculational methods used to estimate doses from atmospheric releases due to routine decon-
tamination or accidental atsuspheric releases are those described in Regulatory Guide 1.109. The
computer code which the NKO staff uses which contains these methods is designated GASPAR and its
use is described in the " User's Guide to GASPAP Cede," NRC report NUREG-0597. Regulatory Guide
1.109 models are appropriate for short-term releases with certain minor adjustments in applica-
tion and parameter values, even though the models were originally developed for normally operating
reactors (long-term releases). These adjustments and the parametric values used in the code ar_
described below.

It was assumed the period of time over which an individual consumes contaminated food was one
year and that the releases occurred uniformly over this period of a year. This modeling approach
is realistic for the normal decontamination program because most of the releases will be made
over fairly long time periods (3 months to over 1 year), hence he assumption of uniform annual*

release rate is reasonable.

It is useful to apply the uniform annual release rate assumption to short-term releases, as well
as long-term releases, and the principal dif ference is in how the results are interpreted. The
short-term accidental release requires special interpretation for two reasons. In the first
place, it is impossible to predict meteorological conditions at the time of an accident, and
second, it is impossible to predict the season during which an accident may occur. As a result
it is also impossible to predict vegetable garden production, or cow pasture use (averace annual
rates of vegetable production and cow pasture use were assumed). For normal releases, the correct
interpretation of the results is that they describe the expected maximum doses that actually will
occur offsite. These represent maximum values because locations are also chosen that will result
in highest doses. On the other hand, for the short-term release, (1) the wind could be in some
other direction where the doses would likely be smaller, (2) whatever the direction of t5e wind,
the ' actual atmospheric dispersion could be very different from the average value in that direc-
tion, and/or (3) there may or may not be cows on pasture or garden production, depending on
season and wind direction. The most important uncertainty in the accident calculation is the
inability to predict the actual meteorologi' cal conditione and, thus, dispersion during an accident.
For this reason, the hourly atmospheric dispersion parameter values for the location resulting in
highest doses are used. This means the results for accidents should be interpreted as worst
location expected values, rather than worst location actual values. The uncertainty in the

' values that could. occur is discussed below. Table W.1 lists the tables of Regulatory Guide 1.109
where model input parameters and problem specific parameters which were used in the calculations
can be found.

The atmospheric dispersion parameters that were used are described below and were selected to~

assure that calculate 1 doses overestimate potential actual ones. The value used for the nearest
residence and garden calculation was not selected on the basis of the actual nearest residence /
garden but was selected on the basis of the actual residence / garden where the annual meteorolog-
ical relative deposition' rate =cs highest. The values selected for goat milk and cow milk con-
sumption were also selected on the basis of the highest meteorological relative deposition rate."
The meteorological parameters used for normal releases represent annual average long-term condi-
tions whereas the ' meteorological parameters used for accidental releases represent short-term
conditions.

* locations of gardens, cows, and goats were taken from the Three Mile Island Nuclear Station
Radiological Environmental Monitoring Program Annual Report for 1979.

;.
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Table W.1. Table Numbers of Regulatory Guide 1.109 where Input
Parameters Can Be Found, and Problem-Specific '

Parameters Used in the PEIS

1'

Parameter Table Numbers

Usage factors for riximum exposed individual E-5

External dose factors E-6

Dose conversion factors E-7 through E-14
Other parameters E-15

Problem- and Site-Specific Parameters: Value

Period of long-term buildup 1.0 year>

1 ,

Fraction of year vegetables taken from garden 0.5
Fraction of year cows on pasture 0.5

. Fraction of year beef on pasture 1.0
Fraction of year goats on pasture 1.0

For. populalian dose estimates, the population projected for the year 2010 was used. It was
conservatively assumed that all milk, meat, and vegetables consumed by this population was produced
within the SC mile *adius.' Production rates were assumed to be uniform within the 50-mile radius,
and consumr, tion rutts were those of Table E-4 of Regulatory Guide 1.109.

The availability of an onsite meteorological measurement program provides a real tima source of
information to assess the consequence of radioactive gaseous releases due to THI-2 cleanup activ-1

ities. Two approaches for evaluating release dispersion were taken. The first represents a
! continuous release from the. plant, which, although it may be less than 1 year's duration, can be

identified 'by the annual long-term average relative concentration that affects the surroundings.,

The second represents a short duration release evaluation which may be used to represent an
~ accident such as a.r te or filter failure, both of which are of short duration.

Both ' the long-term (continuous ' release) and. the short-term release assessment models determine
tne rel'tive concentration of radioactive gaseous effluents (X/Q) as a function of distance from

,

the release point, based on atmospheric stability, wind speed, and wind direction. The meteoro-
~

3

logir11. models ircorporate the: release height and building wake influence in a manner that maxi-~

size, the-X/Q at ground level and thus tFa possible dose for a receptor at the point of interest.
The long-term analysis method is describteLin. Regulatory Guide 1.111 and-the short-term method is
dtscribed in Regulatory Guide 1.145.

|
-The accuracy of~ atmospheric transport models used here have been reviewed recently in.two publi-

|- cations - of the Oak R.dge National Laboratory.t.2 In general, the accuracy of the models is a
L function of sampling-time, terrain and vegetation, or a unique meteorological environment such as

a valley wind or a sea b eeze. The uncertainty in determining the maximum concentration of,

' radioactivity in a plume -at short downwind distances within 10 km for a ground-level release in
generally uniform terrain with steady winds is estimated to be 20 percent. .The range of the

: ratio of. the predicted . to observed concentration for specific ' locations within 10 km was 0.1
|' to 10.0, with 'the Gaussian plume model.used for estimating downwind air concentrations of radio-

nuclides.
,

In complex wooded terrain conditions, such as around .THI, the Gaussian model for short-term
E releases'_ overestimates the concentrations under poor diffusion conditions of stable atmosphere

itnd low wind. speeds when compared to actual measurements. The amount of overestimation may range
from ' 50-500 times the value observed. Annual average release evaluations'1 ave been-shown gener-
elly to be within a factor 3f tw cto four for regional distances (out to about 100 km) depending

- on the terrain conditions.

L
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The relative concentrations given in Tables W.2 through W.6 below reflect the analysis for times
that the wind blew towards the point of interest and are based on onsite data collected in the
period 1971 through 1975.

Table W.2 lists the special locations for which maximum individual dose calculations are made.
Atmospheric dispersion parameters for normal releases and for accident release are listed in the
table.

Table W.2. Locations for Maximum Exposed Individual Dose Calculation and
Atmospheric Dispersion Parameters

Dispersion Parameters

X/Q X/Q (decayed) x/Q (decayed-depleted) D/Q
3 3 3Location (s/m ) (s/m ) (s/m ) (m-2)

Routine Releases

Nearest garden 1.93 x 10 6 1.88 x 10 6 1.67 x 10 6 3.22 x 10 9
(ENE, 1.05 mile)

Nearest milk goat 1.74 x 10 6 1.71 x 10 6 1.51 x 10 6 3.10 x 10 9
(N, 1.02 mile)

Nearest garden and 2.13 x 10 6 2.08 x 10 6 1.84 x 10 6 4.74 x 10 9
milk cow

(E, 1.05 mile)

Accident Releases

Nearest garden 2.9 x 10 5 - - 1.9 x 10 7
(ENE, 1.05 mile)
Nearest milk goat 2.9 x 10 5 - - 1.9 x 10 7
(N, 1.02 mile)

Nearest garden and
milk cow

(E, 1.05 mile) 2.0 x 10 5 - - 1.9 x 10 7

The method used for determ ning the accident relative deposition rate assumed, at the time of the
release 100% of the effluent went to the receptor location during the entire releast The
deposition analysis uses a method described in Regulatory Guide 1.111. No decay values for the
accident x/Q are provided since effluent moving at 0.5 meters per second (1.1 mph) would take
less than 1-hour to reach the nearest locations and little decay would have taken place.

Tables W.3 through W.6. list the atmospheric dispersion parameters for each sector element used to
make the population dose calculations for normal atmospheric releases. Population dose calcula-
tions are not made for accidental atmospheric releases.

W.2 RELEASES TO THE RIVER

The calculational methods used to estimate doses .from routine decontamination liquid releases or
accidental liquid releases are those described in Regulatory Guide 1.109. The computer code
which the NRC staff uses that contains these methods is designated LADTAP and its use is described
in the " User's- Manual for LADTAP-II," NRC report NUREG/CR-1276. Regulatory Guide 1.109 models
are appropriate for short-term releases with certain minor adjustments in apolication and parameter
values, even though the models were origina?ly developed for normal operating reactors (long-term
releases). These adjustments and the parameter values used in the code are described below.
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3Table.W.3.' x/Q (s/m ) Values Used in Population Oote Estimates (no decay - no depletion)

Segment 8oundaries (in miles)Dirsction.
-from Site 0.5-1 4 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50.

a
i /5 '2.840E-06 1.037E-06 4.987E-07 3.116Et07 2.200E-07. 1.116E-07 4.395E-08 2.209E-08 1.419E-08 1.022E-08
v ~

6.848E-07 3.267E-07~ ~2.030E-07 1.428E-07 -7.199E-08 2.807E-08 1.401E-08 8.953E-09 6.430E-09~SSW 1.879EiO6.

SW 2.279E-06' 8.278E-07' 3.S$1E 'E' 2.481E-07 1.752E-07 8.888E-08 3.499E-08 1.760E-08 1.111E-08 8.153E-09

WSWx 2.999E-06 1.081E-06 5.18?E-07 =3.242E-07 2.290E-07 :1.164E-07 4.594E-08 2.316E-08 1.491E-08 1.076E-08 ;
j.

W 3.931E-06' '1.434E-06 5.866E-07 4.275E-07 3.012E-07 1.523E-07 5.961E-08 2.985E-08 1.912E-08 1.376E-08:

'WNW 3.721E-06- :1.344E-06' 6.482E-07 4.065E-07 2.879E-07 1.470E-07 5.842E-08 2.961E-08 1.912E-08 1.383E-08

NW . .3.549E-06- 1.291E-06' c6.259E-07 3.934E-07 2.791E-07 1.427E-07 5.687E-08 2.886E-08 1.864E-08 1.349E-08 [
1 NNW - 2.697E-06 (9.797E-07 4.763E-07 2.999E-07 2.131E-07 1.093E-07 4.371E-08 2.226E-08 1.441E-08 1.044E-08

N E2.858E-06 .1.037E-06 :5.030E-07 3.164E-07 2.246E-07 1.150E-07 4.591E-08 2.335E-08 1.510E-08 1.094E-08

NNE '3.116E-06 1.133E-06 5.510E-07- 3.471E-07 2.467E-07 1.266E-07 5.068E-08 2.582E-08 1.672E-08 1.212E-08
'

.NE- 3.182E-06 '1.154E-06 5.554E-07 3.476E-07- 2.458E-07 1.251E-07 .4.951E-08 2.501E-08 1.612E-08 1.164E-08'

ENE- .3.264E-06 1.197E-06 '5.781E-07- 3.602E-07 '2.561E-07 1.304E-07 5.157E-08 2.601E-08 1.673E-08 1.207E-08 ;-

E 3.612E-06' 1.313E-06 ~6.279E-07 3.909E-07 .2.755E-07 1.393E-07 5.459E-08 2.736E-08 1.754E-08 1.262E-08 ;

ESE. 3.462E-06 1.246E-06 5.965E-07 3.721E-07 2.626E-07 1.332E-07 5.250E-08 2.646E-08 1.703E-08 1.229E-08

SE 3.622E-06 -1.306E-06- 6.215E-07 3.858E-07 2.712E-07 1.367E-07 5.328E-08 2.661E-08 1.703E-08 1.224E-08 :

SSE L3.996E-06 1.451E-06 6.942E-07 4.323E-07 3.046E-07 1.541E-07 6.043E-08 3.031E-08 1.944E-08 1.400E-08

a1 2.840E-06 = 2.840 x.10 8

;

b

f

[

i

!
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3x/Q (s/m ) Values Used in Population Dose Estimates (2.26-day decay - no depletion)Table W.4.

Segment Boundaries (in miles)Direction
from Site 0.5-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50

a
5 2.793E-06 1.002E-06 4.707E-07- 2.873E-07 1.984E-07 9.504E-08 3.279E-08 1.412E-08 8.001E-09 5.172E-09

SSW 1.846E-06 6.609E-07 3.077E-07 1.867E-07 1.264E-07 6.110E-08 2.088E-08 8.922E-09 5.027E-09 3.235E-09

SW 2.245E-06 8.027E-07 3.771E-07 2.305E-07 1.594E-07 7.667E-08 2.667E-08 1.156E-08 6.657E-09 4.244E-09

t?SW 2.961E-06 1.054E-06 4.968E-07 3.051E-07 2.119E-07 1.030E-07 3.663E-08 1.626E-08 9.364E-09 6.110E-09

W 3.884E-06 1.399E-06 6.586E-07 4.033E-07 2.796E-07 1.355E-07 4.807E-08 2.135E-08 1.234E-08 8.081E-09

WNW 3.684E-06 1.317E-06 6.264E-07 3.874E-07 2.707E-07 1.332E-07 4.851E-08 2.198E-08 1.281E-08 8.417E-09

NW 3.500E-06 1.256E-06 5.972E-07 3.682E-07 2.564E-07 1.249E-07 4.440E-08 1.962E-08 1.127E-08 7.338E-09 [
NNW 2.664E-06 9.558E-06 4.566E-07 2.827E-07 1.975E-07 9.690E-08 3./31E-08 1.562E-08 9.023E-09 5.891E-09

N 2.823E-06 1.012E-06 4.819E-07 2.977E-07 2.076E-07 1.015E-07 3.632E-08 1.615E-08 9.313E-09 6.081E-09

NNE 3.064E-06 1.095E-06 5.199E-07 3.200E-07 2.223E-07 1.075E.07 3.759E-08 1.636E-08 9.325E-09 6.060E-09

NE' 3.138E-06 1.122E-06 5.295E-07 3.251E.07 2.257E-07 1.095E.07 3.878E-08 1.714E-08 9.858E-09 6.432E-09

ENE 3.208E-06 1.156E-06 5.449E-07 3.333E-07 2.305E-07 1.108E-07 3.843E-08 1.666E-08 9.500E-09 6.180E-09

E 3.561E-06 1.276E-06 5.980E-07 3.652E-07 2.525E-07 1.217E-07 4.265E-08 1.675E-08 1.079E-08 7.069E-09

ESE 3.413E.06 1.211E-06 5.680E-07 3.472E-07 2.402E-07 1.156E-07 4.038E-08 1.766E-08 1.014E-08 6.637E-09

SE 3.576F-06 1.273E-06 5.946E-07 3.626E-07 2.505E-0/ 1.207E-07 4.240E-08 1.873E-08 1.083E-08 7.127E-09

SSE 3.939E-06 1.410E-06 6.608E-07 4.035E-07 2.790E-0/ 1.344E-07 4.708E-08 2.066E-08 1.186E-08 7.750E-09

*2.793E-06 = 2.793 x 10 6
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3Table W.b. x/Q (s/m ) values used in Population Dose Estimates (8-day decay with plume depletion)

Di rection Segment Boundaries (in miles)
from Site 0.5-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50

5 2.531E-06" 8.759E-07 3.981E-07 2.377E-07 1.615E-07 7.553E-08 2.514E-08 1.049E-08 5.788E-09 3.656E-09
SSW 1.674E-06 5.784E-07 2.606E-07 1.547E-07 1.047E-07 4.867E-08 1.605E-08 6.650E-09 3.657E-09 2.304E-09
S') 2.032E-06 7.001E-07 3.177E-07 1.897E-07 1.289E-07 6.038E-08 2.017E-08 8.453E-09 4.684E-09 2.968E-09
WSW 2.676E-06 9.160E-07 4.159E-07 2.488E-07 1.694E-07 7.969E-08 2.690E-08 1.143E-08 6.405E-09 4.099E-09
W 3.508E-06 1.215E-06 5.507E-07 3.284E-07 2.230E-07 1.045E-07 3.503E-08 1.481E-08 8.284E-09 5.296E-09
WNW 3.323E-06 1.140E-06 5.210E-07 3.132E-07 2.140E-07 1.014E-07 3.471E-08 1.495E-08 8.473E-09 t 470E-09
NW 3.166E-06 1.093E-06 5.012E-07 3.015E-07 2.060E-07 9.737E-08 3.304E-08 1.405E-08 7.862E-09 5.021E-09 {NNW 2.405E-06 8.299E-07 3.819E-07 2.303E-07 1.577E-07 7.486E-08 2.561E-08 1.099E-08 6.193E-09 3.977E-09
N 2.551E-06 8.787E-07 4.033E-07 2.428E-07 1.660E-07 7.865E-08 2.679E-08 1.144E-08 6.420E-09 4.109E-00
NNE 2.778E-06 9.571E-07 4.397E-07 2.648E-07 1.810E-07 8.552E-08 2.891E-08 1.220E-08 6.775E-09 4.296E-09
NE 2.839E-06 9.765E-07 4.446E-07 2.663E-07 1.814E-07 8.536E-08 2.880E-08 1.221E-08 6.830E-09 4.363E t
ENE 2.909E-06 1.011E-06 4.612E-07 2.760E-07 1.878E-07 8.812E-08 2.946E-08 1.233E-08 6.823E-09 4.318E-09
E 3.221E-06 1.111E-06 5.025E-07 2.994E-07 2.031E-07 9.498E-08 3.169E-08 1.331E-08 7.396E-09 4.702E-09
ESE 3.088E-06 1.055E-06 4.773E-07 2.848E-07 1.935E-07 9.062E-08 3.028E-08 1. 271E- 08 7.045E-09 4.465E-09
SE 3.232E-06 1.107E-06 4.980E-07 2.959E-07 2.005E-07 9.349E-08 3.113E-08 1.307E-08 7.276E-09 4.63dE-09
SSE 3.564E-06 1.228E-06 5.555E-07 3.310E-07 2.246E-07 1.050E-07 3.507E-08 1.474E-08 8.195E-09 5.213E-09
a2.531E-06 = 2.531 x 10 8
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2D/Q (1/m ) Values Used in Population Dose EstimatesTable W.6.

Segment Boundaries (in miles)Dirzction
from site 0.5-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50

8
5 4.720E-09 1.458E-09 5.803E-10 3.171E-10 2.016E-10 8.658E-11 2.685E-11 1.064E-11 5.682E-12 3.517E-12

SSW 2.723E-09 8.413E-10 3.348E-10 1.829E-10 1.163E-10 4.994E-11 1.549E-11 6.138E-12 3.278E-12 2.029E-12

59 3.654i-09 1.129E-09 4.492E-10 2.455E-10 1.560E-13 6.702E-11 2.078E-11 8.237E-12 4.399E-12 2.723E-12

WSM 5.251L-09 1.622E-09 6.456E-10 3.528E-10 2.242E-10 9.631E-11 2.987E-11 1.184E-11 6.J21E-12 3.912E-12

W 8.044E-09 2.485E-09 9.890E-10 5.4042-10 3.435E-10 1.475E-10 4.575E-11 1.813E-11 9.683E-12 5.994E-12

WNW 7.223E-09 2.232E-09 8.880E-10 4.853E-10 3.084E-10 1.325E-10 4.108E-11 1.628E-11 8.695E-12 5.382E-12 ,

NW 5.862E-09 1.811E-09 7.206E-10 3.938E-10 2.503E-10 1.075E-10 3.334E-11 1.321E-11 7.056E-12 4.367E-12 I4

NNW 4.630E-09 1.431E-09 5.693E-10 3.111E-10 1.977E-10 8.492E-11 2.633E-11 1.044E-11 5.574E-12 3.450E-12

N 5.431E-09 1.678E-09 6.677E-10 3.649E-10 2.319E-10 9.961E-11 3.089E-11 1.224E-11 6.538E-12 4.047E-12

NNE 5.712E-09 1.765E-09 7.022E-10 3.837E-10 2.439E-10 1.048E-10 3.248E-11 1.287E-11 6.875E-12 4.256E-12

NE 5.722E-09 1.768E-09 7.034E-10 3.844E-10 2.443E-10 1_049E-10 3.254E-11 1.290E-11 6.887E-12 4.263E-12

ENE 5.927E-09 1.831E-09 7.286E-10 3.982E-10 2.531E-10 1.087E-10 3.371E-11 1.336E-11 7.134E-12 4.416E-12

E 8.725E-09 2.696E-09 1.073E-09 5.862E-10 3.726E-10 1.600E-10 4.962E-11 1.967E-11 1.050E-11 6.501E-12

ESE 9.701E-09 2.997E-09 1.193E-10 6.517E-10 4.142E-10 1.779E-10 5.517E-11 2.187E-11 1.168E- 11 7.228E-12

SE 1.206E-08 3.726E-09 1.483E-09 8.101E-10 5.149E-10 2.212E-10 6.858E-11 2.718E-11 1.452E-11 8.985E-12

SSE 9.071E-09 2.802E-09 1.115E-09 6.094E-10 3.873E-10 1.664E-10 5.159E-11 2.045E-11 1.092E-11 6.758E-12

a4.720E-09 = 4.720 x 10 9
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The same assumptions were made for the liquid releases as were made for the gaseous releases
described above regarding consumption rates during releases of radioactivity. Thus, the calcu-
lations result in estimates of its average expected value, rather than the actual value, particu-
larly for very short-term releases.

Table W.1 lists the tables of Regulatory Guide 1.109 where model input parameters can be found.
Other model parameters which are particularly relevant to liquid pathways are listed in Table W.7.

Table W , Parameters Used in Maximum Individual
D.se Calculations and Dose to Biota

Calculation for Liquid Pathways

Parameter Value

Adult fish consumption 21 kg/yr
Adult water consumotion 730 kg/yr
River flow at fish 1ccation for

doses to humans 3150 ft /s3

River flow at nearest water intake
for dose to humans 12,600 ft /s3

River flow for dose to fishes
in river 12,600 ft /s3

The river flow used for the computatien of maximum individual doses from fish consumption is
based on the average flow in toc e enter channel of the river where the releases are made. 100%
mixing is assumed, not because 100% is expected to occur, but because as described in Appendix E,
section E.1, all species of fish ir. the area exhibit considerable movement, especially over the
time required to bioaccunulate radionucifdes (several days). The river flow used for the compu-
tation of the maximum individual dose from water consumption is based on the average flow in the
e stire river. 100% mixing is expected by the time the effluent reaches the first downstream
drinking water intake because it is 16 miles downriver from the discharge point.

For population dose calculations, it was assumed that 2.2 million people live in the 50-mile
radius around Three Mile Island and they get all their drinking water from the nearest dcwnstream
cunicipal water intake. This assumption is very conservative, since the actual population drawing
water f rom rearby downstream locations would not be expected to approach this figure for many
years. The dose from sport fish consumption was based on the number of fishing licenses issued
in the four counties downstream of TMI. Approximately 50,000 are issued per year. To estimate
the fish consumption population _ dose it was assumed that each angle' caught ten pounds of fish
per year of which three pounds consisted of edible fish flesh (see page 6, Appendix III of the
TMI Environmental Report, 1971). It was assumed that the downstream shoreline, swimming and boat-
ing use was 83,000 hours per year, 120,000 hours per year, and 520,000 hours per year, respec-
tively. Population dose estimates from all pathways were based on an assumed river flow of
12,600 fta/s and uniform release of radionuclides over a period of one year.
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2. C.A. Little, and C.W.~ Miller, "The Uncertainty Associated with Selected Environmental
Transport Models." Oak Ridge National Laboratory, ORNL-5528, Oak Ridge TN, November 1979.
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APPENDIX X. CONTRIBUTORS TO THE PEIS

The overall responsibility for the preparation of this statement was assigned to the Three Mlle
Island Program Of fice of the Of fice of Nuclear Reactor Regulation, U.S. Nuclear Regulatory
Commission. The statement was prepared by members of the TMI Program Office with substantial
assistance from other NRC components, the Argonne National Laboratory and other consultants
indicated below. The individuals who were major contributors are listed below with their
affiliations and functions or expertise:

NAME AFFILIATION FUNCTION OR EXPERTISE

NRC - Office of Nuclear Reactor Regulation

Oliver D. T. Lynch, Jr. TMI Program Office Project Manager

Paul M. Leech TMI Program Office Project Manager

Ronnie to TMI Program Office Nuclear Engineering

Richard Weller TMI Program Office Nuclear Engineering

Donald 5. 'rinkman THI Program Office Ndclear Engineering

killiam D. Travers TMI Program Office Nuclear Engineering
Joseph R. Levine Accident Evaluation Branch Meteorology

Charles W. Billups Environmental Engineering Br. Aquatic Ecology / Fisheries

Clarence R. Hickey Environmental Engineering Br. Aquatic -: ology / Fisheries

Richard 8. Code!1 Hydrology & Geotech. Engr. Br. Hydrolic Engineering
Terry L. Johnson Hydrology & Geotech. Engr. Be. Hydrolic Engineering

Walter J. Pasciak Radiological Assessment Bra,ch Raoiological Effects

Lynne A. O'Reilly Radiological Assessment Branch Radiological Effects
Michael Kaltman Site Analysis Branch Regional Planning Analysis
William E. Rodak, Jr. Site Analysis Branch Social Psychology>

NRC - Office of Nuclear Materials Safety & Safeguards

Timothy C. Johnson Division of Waste Management Waste Analysis

Homer Lowenburg Division of Fuel Cycle & Material Waste Analysis
Safety

Argonne National Laboratory

William J. Hallett Environmental Impact Studies Program M6 nager (ANL)

James H. Opelka Environmental Impact Studies Project Leader (ANL)

Joel B. Heineman Reactor Analysis and Safety Accidents / Effluents and
Releases

Donald J. Malloy Reactor Analysis and Safety Reactor Physics

Charles J. Meu11er Reactor Analysis and Safety Reactor Physics

Frank J. Tebo Reactor Analysis and Safety Accidents / Effluents and
Releases

Carl E. Johnson Chemical Engineering Waste Processing

X-1
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NAME AFFILIATION FUNCTION OR EXPERTISE

daldemar B. Seefeldt Chemical Engineering Effluents and Releases
Ernest Hutter Experimental Breeder Reactor II Defueling
dayne K. Lehto Experimental Breeder Reactor II Decontamination
Roy J. McConnell Experimental Breeder Reactor II Defueling
John Poloncsik Experimental Breeder Reactor II Defueling
Lavaun R. Monson Experimental Breeder Reactor II Defueling
Ping C. Chee Environmental Impact Studies Radiological Effects
Thomas L. Gilbert Environmental Impact studies Decontamination

Other Consultants

Richaro I. Smith Battelle Pacific Northwest Laboratory Decommissioning Evaluations
Gregory M. Holter Battelle Pacific Northwest Laboratory 9ecommissioning Evaluations
George J. Konzek Battelle Pacific Northwest Laboratory Decommissioning Evaluationss

Andrew S. Baum Human Design Group Psychology,

Robert E. Berlin Waste Management Group Waste Transport
Peter T. Tuite Waste Management Group Waste Processing & Disposal
Dennis M. Myers Rogers and Associates Engineering Decontamination
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APPENDIX Y. SCHEDULED MEETINGS FOR DISCUSSION OF TMI-2 CLEANUP DRAFT
PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT (1980)

September 3 Public Meeting - State Education Dept., Forum Auditorium (Harrisburg,
Pa.)

September 5 Susquehanna River Basin (Harrisburg, Pa.)
September 16 Meeting with local labor unions
September 17 Meeting with Dauphin County Commissioners

i Public Meeting with TMI Alert
September ad Meeting with York County Commissioners

| Public Meeting with Against Nuclear Group Residents of York (ANGRY)
(York, Pa.)

September 19 Meeting with local members of clergy (Middletown, Pa.)
September 22 NRC representative appeared on call-in, Radio Station WAHT, Fred Williams

Show
Meeting with West Shore local elected officials in Camp Hill, Pa.

-September 23 Meeting with East Shore local elected officials (Middletown, Pa.) ;

I
} September 25 Meeting with local labor unions in York area
I ' September 27 Meeting with American Association of University Worr.en, Readirg, Pa.

September 29 Meeting with Pa. Grange Associationt

-September 30 Meeting with Friends and Family of TMI
*Public Meeting in Annapolis, Md.

,

I Octcber 2- Area Chambers of Commerce (Harrisburg, Pa.)
' Meeting with Rotary in hiddletown, Pa.

October 6 ~ *Public Meeting - Lancaster, Pa.

October 7 ' Meeting with the Pa. Farmers Association in Camp Hill
~

October 8 *Public Meeting with Newberry Township Steering Committee

October 20' *Public Meeting with People Against Nuclear Energy (PANE), Middletown, Pa.

October 23 * Meeting with Pa. Medical Society
; October.29 *Public Meeting - Havre de Grace, Md.

October 31 Meeting with Lebanon Valley Chamber of Commerce
l

. November 6 Meeting with Middletown Rotary Club

November 10 ~ *Public Meeting - State Education Dept-, Forum Auditorium (Harrisburg,
Pa.)

.' November 12 *Public Meeting of NRC TMI Advisory Panel
, November 13 Meeting of Lancaster Jaycee's

. November 17 : *Putile Meeting - Baltimore
'

November 19' " Pub 110 Meeting - Middletown, Pa.

* Verbatim Transcripts Prepared.
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APPENDIX Z. HEALTH EFFECTS ESTIMATORS

In estimating the number of health effects resulting from both offsite and occupational radiation
exposures during the cleanup, the NRC staf f used best estimate somatic (cancer) and genetic risk
estimators based on widely accepted scientific information. Specifically, the staff's estimates
are based on information compiled by the National Academy of Science's Advisory Committee on the
Biological Ef fects of Ionizing Radiation (BEIR). 3 Although a detailed discussion of the litera-
ture available on this subject is outside the scope of this document, this appendix includes;
(1) information that details the bases for health ef fect estimators used by the NRC staf f, and
(2) perspective on the uncertainty associated with estimating radiation-induced health effects.

The base data used for the fatal cancer risk estimators (expressed as deaths per million person-
rem) used by the NRC staff can be found in Section 9.3.2, " Upper Bound for Latent Cancer
Fatalities," in the NRC staf f's " Reactor Safety Study, WASH-1400, October 1975.2 Specifically,
the data on " Upper Bound Risk Coef ficients for Latent Cancer Fatalities," Table VI 9-2, for
specific age groups were used. Tables Z.1 through Z.8 contain, for different cancer types, the
age, specific data and calculations which, when summed in Table Z.9, yield the cancer risk esti-
mators used by the NRC staf f (131 and 135) deaths per million person-rem for workers and indi-
vidual members of the public, respectively). The WASH-1400 (October 1975) coefficients are based
on BEIR,1972, and on new data made available since the issuance of BEIR,1972. Table Z.10 is
presented to provide perspective on the uncertainty involved in making estimates of radiation-
induced health ef fects. The basis for each of these estimates can be found in greater detail in
the listed references.

The NRC staf f's genetic risk cstimator (260 genetic ef fects per million total-body person-rem in
the future generations of the exposed population) was derived from the 1972 BEIR report.1 Spe-
cifically, this value can be calculated by summing the geometric means of the distributions given
in Table 4, Chapter V, of that report. The geometric mean is an appropriate technique for obtain-
ing a representative value for the 1972 BEIR report's range of 60 to 1500 genetic ef fects per
million person-rem. The 1980 BEIR report listed a range of 60 to 1100 genetic ef fects in of f-
spring per million person-rem.3

In summary, several points should be emphasized. The values utilized by the NRC staff for esti-
mating potential health ef fects associated with the decontamination of TMI-2 are based on widely
accepted scientific information. Even if upper range BEIR,1980, risk estimators were used to
characterize potential health effects from the cleanup, those health effects would remain small
compared to natural incidence.

References

1. "The Effects on Populations of Esposure to Low-Levels of Ionizing Radiation," National
Academy of Science, Advisory Committee on the Biological Effects of Ionizing Radiation
(BEIR), November 1972.

2. " Reactor Safety Study," U.S. Nuclear Regulatory Commission, WASH-1400, October 1975.

3. "The Effects on Populations of Exposure to Low-Levels of Ionizing Radiation," National
Academy of Science, Advisory Committee on the Biological Ef fects of Ionizing Radiation
(BEIR), 1980.

.
'

4. " Sources and Effects of Ionizing Radiation," United Nations Scientific Committee on the
Effects of Atomic Radiation (UNSCEAR),1977 Report to the General Assembly, New York, NY,
1977.
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Table Z.1. Calculation of Expected Leukemia Deaths for External Exposure {

(A) (8) (C) (D) (E) (F)Age Life Latent Years Risk ExpectedaCohort Fraction of Expectancy Period at Factor Deaths(years) Population (years) (years) Risk (106/ rem / year) (F= Ax0x E)
1

In utero 0.011 71.0 0 10 15 1.65
0-0.99 0.014 71.3 2 25 2 0.70
1-10 0.146 69.4 2 25 2 7.3

11-20 0.196 60.6 2 25 1 4.9
21-30 0.164 51.3 2 25 1 4.10
31-40 0.118 42.0 2 25 1 2.95.

41-50 0.109 32.6 2 25 1 2.75
51-60 0.104 24.5 2 22.5 1 2.34
61-70 0.080 17.1 2 15.1 1 1.21
71-80 0.044 11.1 2 9.1 1 0.40
80+ 0.020 6.5 2 4.5 1 0.09

28.4 (23.2)D
"The latent period is that period of time between radiation exposure and the manifestation
of a cancer.,

b
Values in parentheses represent risk estimates for occupational workers (ages 20-70). The
risk estimator (see Table Z.9) for wurkers includes consideration of the workers' age
grouping (estimated between 20 and 70 years). The offsite population estimator is based on
the 1970 U.S. population age group distribution.
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Table Z.2. Calculation of Expected Lung Cancer Deaths for External Exposure

(A) (B) (C) (0) (E) (F)
Age Life Latent Years Risk Expected

a
Cohort Fraction of Expectancy Period at Factor Deaths

(years) Population (years) (years) Risk (108/ rem / year) (F=AxD=E)

In utero 0.011 71.0 - - - -

'J 0.99 0.014 71.3 - - - -

1-10 0.146 69.4 - - - -

11-20 0.196 60.6 15 30 1.3 7.64

21-30 0.164 51.3 15 30 1. 3 6.40

31-40 0.118 42.0 15 27 1. 3 4.14

41-50 0.109 32.6 15 17.6 1.3 2.49

51-60 0.104 24.5 15 9.5 1. 3 1.28

61-70 0.080 17.1 15 2.1 1.3 0.22

71-80 0.044 11.1 15 0 1.3 0

80+ 0.020 6.5 15 0 1. 3 0

22.2 (25.3)b

*The latent period is that period of tinie between radiation exposure and the manifestation
> of a cancer,

bValues in parentheses represent risk estimates for occupational workers (ages 20-70). The
risk estimator (see Table Z.9) for workers includes consideration of the workers' age
grouuing (estimated between 20 and 70 years). The offsite population estimator is based on
the 1970 U.S. population age group distribution.
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Table Z.3. Calculation of Expected Stomach Cancer Deaths for External Exposure

(A) (B) (C) (D) (E) (F)
Age Life '.a tent Years Risk Expected

Cohort fraction of Expectancy Period" at Factor Deaths(years) Population (years) (years) Risk (108/ rem / year) (F=AxD=E)

In utero 0.011 71.0 - - - -

0-0.99 0.014 71.3 - - - -

1-10 0.146 69.4 - - - -

11-20 0.196 60.6 15 30 0.6 3.53
21 30 0.164 51.3 15 30 0.6 2.95
31-40 0.118 42.0 15 27 0.6 1.91
41-50 0.109 32.6 15 17.6 0.6 1.15
51-60 0.104 24.5 15 9.5 0.6 0.59
61-70 0.080 17.1 15 2.1 0.6 0.10
71-80 0.044 11.1 15 0 0.6 0
80+ 0.020 6.5 15 0 0.6 0

10.2 (11.7)
a
ihe latent period is that period of time between radiation exposure and the manifestation
of a cancer.

b
Values in parentheses represent risk estimates for occupational workers (ages 20-70). The
risk estimator (see Table 2.9) for workers includes consideration of the workers' age
grouping (estimated between 20 and 70 years). The offsite population estimator is based on
the 1970 U.S. population age group distribution.
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Table Z.4. Calculation of Expected Pancreas and Alimentary Canal Cancer Deaths
for External Exposure

(A) (8) (C) (0) (E) (F)
Age Life Latent Years Risk Expected

a
Cohort Fraction of Expectancy Period at Factor Deaths

(years) Population (years) (years) Risk (108/ rem /yeat-) (F=A 0xE)

In utero 0.011 71.0 - - - -

0-0.99 0.014 71.3 - - - -

1-10 0.146 69.4 - - - -

11-20 0.196 60.6 15 30 0.2 1.18

21-30 0.164 51.3 15 30 0.2 0.98

31-40 0.118 42.0 15 27 0.2 0.64

'41-50 0.109 32.6 15 17 6 0.2 0.38

51-60 0.104 24.5 15 9.5 0.2 0.20

61-70 0.080 17.1 15 2.1 0.2 0.03

71-80 0.044 11.1 15 0 0.2 0

80+ 0.020 6.5 15 0 0.2 0

3.4 (3.9)
,

*The latent period is that period of time between radiation exposure and the manifestation
of a cancer.

bValues in parentheses represent risk estimates for occupational workers (ages 20-70). The
risk estimator (see Table Z.9) for workers includes consideration of the workers' age
grouping (estimated between 20 and 70 years). The offsite population estimator is based on
the 1970 U.S. population age group distribution.
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Table Z.5. Calculation of Expected Breast Cancer Deaths for External Exposure |

(A) (B) (C) (D) (E) (F)Ago Life Latent Years Risk Expecteda bCohort Fraction of Expectancy Period at Factor Deaths(years) Population (years) (years) Risk (108/ rem / year) (F=AxD<E)

In utero 0.011 71.0 - - - -

0-0.99 0.014 71.3 - - - -

1-10 0.146 69.4 - - - -

11-20 0.196 60.6 15 30 1. 5 8.82
21-30 0.164 51.3 15 30 1.5 7.38
31-40 0.118 42.0 15 27 1.5 4.78
41-50 0.109 32.6 15 17.6 1. 5 2.83
51-60 0.104 24.5 15 9.5 1.5 1.48
61-70 0.080 17.1 15 2.1 1.5 0.25
71-80 0.044 11.1 15 0 1.5 0
80+ 0.020 6.5 15 0 1.5 0

25.6 (29.2)c
"The latent period is that period of time between radiation exposure and the manifestation
of a cancer.
Assumes 50 percent mortality.

cValues 's. parentheses represent risk estimates for occupational workers (ages 20-70). The
risk estimator (see Table Z.9) for workers includes consideration of the workers' age
grouping (estimated between 20 and 70 years). The offsite population estimator is based on
the 1970 U.S. population age group distribution.
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Table Z.6. Calculation of Expected Bone Cancer Deaths for External Exposure

(A) (B) (C) (D) (E) (F)
Age Life Latent Years Risk Expected

a
Cohort Fraction of Expectancy Period at Factor Deaths

(years) Population (years) (years) Risk (108/ rem / year) (F=AxDxE)

B utero 0.011 71.0 - - - -

0-0.99 0.014 71.3 10 30 0.4 0.17

1-10 0.146 69.4 10 30 0.4 1.75

11-20 0.196 60.6 10 30 0.4 2.35

21-30 0.164 51.3 10 30 0.2 0.98

31-40 0.118 42.0 10 30 0.2 0.71

41-50 0.109 32.6 10 22.6 0.2 0.49

51-60 0.104 24.5 10 14.5 0.2 0.30

61-70 0.080 17.1 10 7.1 0.2 0.11

71-80 0.044 11.1 10 1.1 0.2 0.01

80+ 0.020 6.5 10 0 0.2 0

6.9 (4.5)b

The 1 stent period is that period of time between radiat'.on exposure and the manifestationd

of a cancer,

bValues in parentheses represent risk estimates for occupational workers (ages 20-70). The
risk estimator (see Table Z.9) for workers includes consideration of the workers' age
grouping (estimated between 20 and 70 years). The offsite population estimator is based on
the 1970 U.S. population age group distribution.
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Table Z.7. Calculation of Expected Thyroid Cancer Deaths for External Exposure

(A) (8) (C) (0) (E) (F)
Age Life Latent \ ears Risk Expecteda bCohort Fraction of Expectancy Period at Factor Deaths

( aars) Population (years) (years) Risk (108/ rem / year) (F=A=0xE)

y utero 0.011 71.C - - - -

0-0.99 0.014 71.3 10 30 4.3 x 1.0 0.181
1-10 0.146 69.4 10 30 4.3 x 1. 9 3.58

11-20 0.196 60.6 10 30 4.3 x 1.6 4.05
! 21-30 0.164 51.3 10 30 4.3 x 1 2.12

31-40 P.118 42.0 10 30 4.3 x 1 1.53
41-50 U.109 32.6 10 22.6 4.3 x 1 1.06
51-60 0.104 24.5 10 14.5 4.3 x 1 0.648.

61 10 0.080 17.1 10 7.1 4.3 x 1 0.244
71-80 0.044 11.1 10 1.1 4.3 x 1 0.021
80+ 0.020 6.5 10 0 4.3 x 1 0

12.4 (9.7)'
'The latent period is that period of time between radiation exposure and the manifestation
of a cancer.,

b
| Assumes 10 percent mortality.

C
Values in parenth(,es represent risk estimates for occi:pational workers (ages 20-70). The
risk estimator (see Table Z.9) for workers includes consideration of the workers' age
grouping (estimated between 20 and 70 years). The offsite population estimator is based on
the 1970 U.S. population age group distribution.
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Table Z.8. Calculation of All Other Expected Cancer Deaths for External Exposure

(A) (B) (C) (D) (E) (F)
Age Life Latent Years Risk Expected

a
Cohort Fraction of Expectancy Period at Factor Deaths

(years) Population (years) (years) Risk (108/ rem / year) (T=A*D<E)
_

h utero 0.011 71.0 0 10 15 1.65

0-0.99 0.014 71.3 15 30 0.6 0.25

1-10 0.146 69.4 15 30 0.6 2.63

11-20 0.196 60.6 15 30 1 5.88

21-30 0.164 51.3 15 ~0 1 4.92

31-40 0.118 42.0 15 27 1 3.19

41-50 0.109 32.6 15 17.6 1 1.92

51-60 0.104 24.5 15 9.5 1 0.99

61-70 0.080 17.1 15 2.1 1 0.17

71-80 0.044 11.1 15 0 1 0

60+ 0.020 6.5 lb 0 1 0

21.6 (19.5)D
a The latent period is that period of time between radiation oosure and the manifestation
of a cancer.

bValues in parentheses represent risk estimates for occupati workers (ages 20-70). The
risk estimator (see Table Z.9) for workers includes considen 1 of the workers' age
grouping (estimated between 20 and 70 years). The offsite pop tion estimator is based on
the 1970 U.S. population age ' group distribution.
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Table Z.9. Maximum Expected Latent Cancer Deaths
Per Million Person rem

Expected Deaths /108 Person-Rem

Type of Cancer General Pubite Occupational

Leukemia 28.4 23.2
Lung 22.2 25.3
Stomach 10.2 11.7
Alimentary canal 3.4 3.9
Pancregs 3.4 3.9
Breast 25.6 29.2
Bone 6.9 4.5DThyrcid 13.4 9. 7
All others 21.6 19.5

;

135 131

' Assumes 50 percent mortality / case.
D
Assumes 10 percent mortality / case; all other types
assume 100 percent mortality.

Table Z.10. Comparison of Fatal Cancer Risk Estimators

Cancer Mortality Estimators
Source -(deaths /106 pe rson- rem)

aNRC staff (PEIS) 135
DBEIR, 1980 67-169
cBEIR, 1972 115-568

dUNSCEAR, 1977 75-175
.-

* Risk estimator used for meebers of the public. Frr
workers, a risk estimator of 131 deaths /105 persna rem
was used. This value accounts for worker age-specific
(20-70) radiosensitivity.
Linear quadratic dose-response model for absolute and
relative projection models. These values represent
the BEIR committee's stated best estimate. However,
the committee also pointed out that the linear and pure
quadrate effects models also fit observed data nearly
as well. Projected health effects from those models.
would range from about 10 to 500 deaths per million
person-rem. An update of BEIR, 1972 (Ref. 3).

C
Values obtained from Table V-4, BEIR, 1980, are an

- update of values obtainable in Tables 3-3 and 3-4 of
BEIR, 1972. Range attributable to differences between
absolute and relative projection models (Ref. 1).

d
Range of estimates for low-dose, low-LET radiation
(Ref. 4).
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