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l�TE�iM SOL!� ��STE STAG!HG ;ACIL!TY 
-Ecu�ICAL E��LUATIO� RE�oqy 

SUMMARY OF CHANGE 

�o �istcr1 Ava1laole 

·:o -iistory �vJilable 

'eissue �er GPU �uclear Letter JJI0-82-L-0009. 

'eissue =er GPU �uclear Letter lll0-83-L-0020. 

�ev1sed and reissued incarcerating comments on �ev. 5. 

Jevised and reissued to include transuranics in the 
�aste. 

q Revised Sections 1.1, 2.1. 2.2.4, and added new Section 
2.2.�.5 to clarify t1at the IS�SF consists of the 
building Jnd Jard area. �evised Sections I .1, l.Ja, 
2.1, 2 . .1.1. 2. 4.2, 5.1, and 5.2 to indicate that the 
!S�SF area nay be utilized for temporary storage of 
radioactive Tateria1 under certain conditions. Revised 
2.2.4.5 to clarify that the Personnel �onitoring/ 
il.halysis Area :':lay contain equipment for personnel 
.,onitoring O'" :"ldf be used for s·�ice sa'Tlole analysis. 
'evised Section 3.2.1.1 �o delete distance references 
s·nce distances may vary depending on whether radio­
Jc:ive r:aterial 15 located In the yard area. Revised 
Sec tions 2.2.4.1, 2.2.4.2, 2.2.4.4, 2.4.,, and 2.4.2 

'J 

10 

to reflect current IS�Sr ooerations/conditions. 

Revised Section 2.4.1 to allow more flexible packaging 
of i:ems •or short-tern storage. 

1.dde ' '"l· 4 no tc 2 tr• re •ere nee cc; t i'1l! ted site bound<� ry 
do:;e ··•l.f' c,l1CtJli!tion !"rl" til(' ..,t'rioJ ·1f i ntc t'ir.1 stonnc 
sl:ou1! II•<> cl:; n-;,1 O;'l!.iOn not be ,vailt�blc or chosen. 
P�vi�ed s nct io�s 2.2.3, 2.2.4, 2.2.1.�. 2.2.�.5 and 
2 .. ; .1 to clur i fy Ltcll i ty o· !!r'11t.ion or descri he r:od i fi­
c..1�ir.ns �1de in ':'t'C:'IMJt1on for the ln ted n storilt;e ''Pr­
ied. P.cviser:l r.pc·L, 1.2.f.! to cl�rlf,t the location o f 
t1 .� �i::�i�inr; in·Hvlou,Jl .trd th�> -:oc;sthlf' �nct.ion of 
,pr;-•i<,s ;:,1P ,)nr.uvl do<:P r.Jte ·,rr •1'J CFR '1·Jrt I 'J J. 'lc­

�i·�d fi�urc 2-2 to "Crlrct cu,.re�l ·o1ifieJ conf1�ur-
a' ic 
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1.0 INTRODUCTION 

1.1 General 

The cleanup effort at Three Mile hland Unit 2 is expected to result in the generation 
of a significant quantity of low level (Note I) solid or solidified radioactive waste. 
In addition . low level solid or solidified r.tdioactive waste is also being generated 
in Unit I. Due to limitations on low level radioactive waste disposal �itcs and 
limited on-site staging capacity, an additional facility for the collection and 
temporary staging of low level solid or solidified radioactive material is needed. 

The facility proposed to fulfill the need identified above is the Interim Solid Waste 
Staging Facility OSWSF) which is described in Sections 2.2.3 and 2.2.4. 

This Tcchnil:al Evaluation Report <TER) dernonstratel. that the TSWSF has been 
de�igned and will be opcr.ued in such a manner ac; to prtl\ ide as�urancc that: 

a. The hc�tllh and �fety of the public will ll\! protected. 

h. Occupational cxpmures \\ill be as luv. ao; rca�on:.hly achh.:vable (ALARA). 

c. Then; will he no ad\ersc impact on the em ironment. 

1.2 Organi1ation of Report 

il:oh! I .  

This n:pon is organi7cd in thc fonnat of a combined safely analysis and 
environmental rcport. Following thi\ introduction, a dcscription of the design and 
oper.uional consider.uions is prc'>erucd. TI1i<; i\ followc.d by a discussion of tht! 
'i:tfcty and environmental i!>sue .. a�<>ociated \\ ith the facility. A comparison of the 
JSWSF de\ign \\ ith the Progmmrnatk Environmental Impact Statement is preo;cntcd 
m:xt. The rcpnn concludes with the ..:tfety evaluation required by 10 CFR 50. 
p.tr�•graph 50. 59. ''Change\. Tc\1!., and Experiment�." 

A� mcd herein the tenn "lo\\ -level" n:fl!ro; to the dose ratl! on contact with the wa�tc 

p.tck.tge� a\ defined in Table 2-1. ·n��� ll!nn gi\ es no indication a\ tc> the i\ol<lpic 
or ch:mcntal content of thc pad.:•ge. 

A calcul:llion of do�c rate'> from the ISWSF containing 5 years of TMI radwa\te ha<o 
hecn pcrforml!d . Re�ult� may he found in Radiological Engineering calculation nn. 
6612·92-012. 

-Ul Rl!vi�ion 10 
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llu.: infonnation prO\ idcd in thi-. n:port results in the following conclusions: 

a. Tire ISWSF fulfill\ the ru.·ed for a facility to temporarily stage low level solid 
M solidilied radioactive materiaL 

h. 1111! <lpcration of the facility is not an unrcvil!wcd safl.!ty quc�tion a' <klincd 
in 10 CFR Pan 50. paragraph 50.59. 

2.0 .Et\CILITY DF..SCRIPTIQN 

:!.1 Purpc.l�l! of the Facility 

·nrl! ISWSF may be u cd for the staging of low lc\ el solid or solidiliL'd r.tdioactive 
wa,tc packages from both Units I and 2 prior to shipml.!nt off-site. Additionally, 
the ISWSF area may be utili1ccl for stor.rgc of r.rdioactivc material pursuant to 
Sl·t:tion 2A. I .. lltc packages shall not he stagl.!d in the facility for a period gn:ater 
than 5 yc;trs. 

2.2 Summary Description 

2.2. 1 u�<:ation 

A\ !>hown un Figun: :!-I, the ISWSF is located cast of the.! Unit 2 turhine 
building and between the off . .;ite tr.rnsmisc;ion lines for Unit 2. It is 
surrounded by an ut1tcr fenc.: which aids in n:stricting acc.:ss to the al'l'a 
immediately surrounding thl! facility.. One section of the outer fence b 
\:Ommon to the switchyard fcnc.:, and another section is pan of the site fence 
located tln the i\land along tlu.: cast channel of the river. AcCC!>\ to the an:a 
encJo,ed hy the outer fence will he controlled hy c\tahlishcd plant proccdun:\, 
lltc only acth·itics occurring '"ithin thh arc;t will I!\: thoS\! a'>sociatcd with the 
lS\\'SF. 

The lSWSF ha<> no ..,,rety dc.,ign hasi-.. 

The facility is de\igncd to pn.wide a contmllcd but n:.1dy accc�� for material 
handling OJ)\!r.llions to cn,un: thatupcr.1tor cxpmurc� arc maintained ALAR.".. 

5.0 Rc\ i\inn I 0 
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Th�! facility is si1ed to accommodate the wash!� �ener.lled in 6 molllh'> from 
Unit<; I and 2. The momhly "a'te gcncrJtilln rate'> u�ed in the design otre 
gi\ en in Table 2-1. 

1l1c ISWSF is designed to confonn with 10 CFR Part 20, paragraph 
I 05(h)(2). lltis is accornpli'lhed by cstablbhing a restricted area around the 
facility. compoS\XI of the arl.!:t in�ide the outer fence and a section of the 
adjacent S\\ itchyard enclo�un.:. llte facility is also designed to meet the 
requirements of -tO CFR Part Jl)O at the �itc boundary and beyond. 

2.2.J Building Description 

The JSWSF building, 'hown in Figure 2-2. is a pre-engineered metal building 
on a non-seismic Category I concn:te floor !.lab. Shielding partition� of solid 
or !!rout-filled concrete mason!) uni" (CMUs) an: used to satisfy the dose 
r.th.: critena specified in Scctil'n 2.2.2. A roof io; provided over the tn1ck bay 
to all<l\\ unloading and loading of tmcks during advcrS\! weather conditions. 

A curh to elevation 302'-8" i\ pm\·ided around tlu.: perimeter of the floor �lab 
to contain ill\) rainwater that may cntl!r the building. The floor slab is sloped 
'iO that any water entering the facility will be din.:ctctltoward one of the two 
(2) \UlllP' provided. With the usl! of portable pumps, water collected in these 
<>ump!. will lx: dio,po�ed of in accunlam:e with established plant operation 
proccdun:.'.. Th!! sump<; arc pnwided with manually actuated heaters to 
facilitate dispo\al or collected water during the winter. 

The fll"'Or slab, sumps. and curb arc epoxy coated for c.tsc (lf 
th.:conramination. \hould the need ari!.e. The �tccl CPiumns. siding and the 
r\l{lf framing have a protecthe lini'>h. The �hicltling partition surfaces an.: 
p;untcd .,., ith a <;�!;tier. 

W11h the cxc.:ption of �mall qu<tntitic� of electrical cable associated wilh 
cl�:\.·trical p<mcr am.l the in-plant paging '>YStClll. all materials U.'.Cd in the 
t'llll�ln•ction of the facility arc non-combu,riblc. 

2.2.·1 Genl!r.ll Arr.wgemcnt 

.The ISWSF consi't' of <>i'< (6) ba�ic area\: (I) loading/unloading. (2) \111"\'ey. 
(3) open '>r:tging, (.t) -.hicltkt.l \taging. (5) JX:r\,lllncl monitoring/ analysis, and 
(6) yard area. A di\cus\ion uf thc<.c arc;t\ follow'\. The !!l!ncr.tl arrangement 

flO Revision I 0 
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of the facility is 'lumn in Figun: 2-2. 

U)Jding/Unloading Area 

11te loading/unloading area con,ist!. uf a tmck h.ty, an a'phah pad. r:unp� into 
the facility. and an:ao; for the loading and unloading of vdticles. 

Survey An:;t 

:\ !iurvcy arc;t is pn1\ ided to allow for radiation �urvc.!ys of radioactive 
m:llcrial packages. This area i� �q':trated from the.! tmck hay and thl.! llJ)Cn 
\t.tging an:a hy �hidd pallition\. 

· 

Open Staging Area 

Thi.! opl.!n staging arl.'a is scparah:d from the sun·c) ar\!.1 hy a shidd IMnition. 
Access route.!!>, or aislc:s. \\ ith !!•111.!:. at the.! entrance. allow for the mo\ cment 
of the containers by a forldift t(l the appmpriatc area. A unique numl.lcr th:ll 
idcntific� l'ach container and ito; unit of origin v. ill II\: as�igncd to each waste 
coruaincr 'itorcd in the an:a. 

Shicl<kd Staging An:a 

A �hicldcd staging al"l!a is provi<kd in onkr to meet the <hl\1! rate.! limits 
�pccificd in the design hasis. Section 2.2.2. Access to this area is thmugh a 
�lidin� gate by rnl!.1n� of the ai�lcs identified in Sc.:tion 2.2..1.3. Acccs\ will 
he wntrl>llcd hy admini trathc procedures. 

Pl.'r!!nnnd �lonitoring/Analpis An:a 

The pcr�nnnel monitoring/analy,ts an:;t is a small cubicle at the end of the 
lootdinglunloading dock .trea. Thi\ area may contain equipment for pc.!!"'lonncl 
monitoring or m:ty h.: u�ed fl'r ''' ipc .,;tmpll! an.tlysi�. 

Y:ml Area 

The yard area �urround' tile ISWSF building and i� enclosed h) the outer 
fence a� d�.:\crihl'd in Section :!.2.1. 

7.0 
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Thc unl) '>)''>h.:ms pm\ ilh:d for th..: op.:r.uion nf the ISWSF an.: l!lcctrical power fur 
lighting. r..:cl!ptacle'>, \tunp h.:atcr'>. mil up door and the in·plant paging S)'!>tem. 
:-.:nne of the�.: �}�tcms �el'\c .til) �tfCt)·n.:Lttcd function. 

No ti�cJ r.tdiation nllmitnr!> arc pro\ i<led in the faciltty. R;tdiation monitoring will 
lk: p.:rfonn..:d hy R.adi(>lngic:al Contmh P..:rsonnd acl.'ording to appro\'Cd proccdun.:s. 
Al'l'C'>\ i� Cl'Htrolled Ill th..: ar.::1 in�idl! the llllll.!r f..:nl·..: aml to thl! switchyarcl, whcr..: 
dl)\1.! r.tte\ could C\Ccc:d allllwahk I unit\ for an unrc\trictl.'d area. 

2 ·I :O.Ltlc:ri.tl I hndling Oj)l!ration'> 

The pacbgc'> to l1\: <;tagcd in till' IS\\' SF arl! 0f SC:\ cr.1l t)'J'C'· Example'> of 
th..:�..: arc dc�aihcd bclo\� 

)) �allon dnun'> of wmp.u.:tnl tr.t'>h and or \t>ltclilil!d r.ulio:Jcti\'c �a�tl! pl.lccd 
on -l wot lly -l foot pallet\. D..:p.:nding tlll the wc..:ight of each dmm. they may 
be bamkd togc:th..:r. 

)lJ�,.uhtl'·fOllt Jinl!r'> of r.lllto:tcti\ C \\ :l'>tl! pl.t cd 011 4-foot h) -l-f(lOt paJktS. 
Th..: dinll.'ll\iom of th.: lin�.:r an.: :!ppm.xunatdy 4 fc:ct in diamct�.:r ami -l teet 
I ugh 

Thcr�.: "ill ;�1\o h..: mdnl hoxc'> containing compacted or notH:ompactctl wa,t.:. 
Th..: dtmcn\ion<, of the llO\C\ an: appm\imatdy 4 f�.:et x -l feet x 7 f�.:ct. 
Thl!'>e l•o\c'> \l ill arri'e at the fadlity \lith a 'pacer a., neces!>ary to allow a 
forhlift In n.:�tdil) lifl thc ))()\. 

,\IJ wa\t� pach:.ge� re�..ch �:d in the.: IS\\'SF 'lill be propcrl) prep:. red for 
shipment or '>tomg.: a\ appropriat�·. Pm:haging ''" items for shipml.!nt .,.. ill 
mcc:t .19 CFR Cri1.:ria "hen placcd 11110 the.: \t:tging arc;L C\•llllling. "' iping. 
d.:etllltamination. and \\ cighing .,.. ill he done prior to th.: tr.tnsfa of the 
p.td.agc' "' thc ISWSF. Prt1\ t\ion' h:t\'C been incltuil!d in the dc\ign of the 
IS\\'SF h' alltm additionnl counting ancl -;wiping in thc JSWSF. 

R.tdioaC:Il\l' v. a\tl! n:cei\ l.'d for \lllpmc.:nt or ll!lliJX,r.try !>tor.tge may I� plnc�:d 
111\ttlo: or t'uhidc lhc: ISWSF buildinJ.! The pl:tc�.:menl should ct11l�i<kr dose 

I) 
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r.ue. handling, stor.1ge duntion. and the comainc.:r's ability to '' ith�tand 
ell\ iron mental conditions. No comainer !�hall ll\! opened for n:packaging or 
in!>pertion in this area. 

Storage of items to ll\! n:u�ed within the plant ''ill ll\! consi<kR'd on a 
ra�c·hy-casc hasis and "ill he approved hy the Waste Management 
Department and Radiolt1gical Controls Director and �hould be in writing. 
Pacl\aging of th�o:. e item� will meet criteria S!X"'Cificd by the abm e 
departments. Stor.1ge of the'c items within the IS\\'SF should he minimite<l. 
Stor.1gl! will consider the item'� use frequency need. and the an.'as avail..1bility 
1\) �uppt.>rt its primary function, e'JlCcially during thl! period when a di�posal 
option may not llC available. 

2 A. 2 Unloading and St:u.:l\ in g. of the P.1ck.l:;cs 

l'po.ln arriving at the facility, the 'ehicle colllaining th.:: packagc{s) will 
nnnnally ll\! placed either in the Tmck Bay or the loadingiunloading :tr\!.1 on 
the a'ph:dt pad lo..:atcd on the \OUth side of the facility. At this point. a 
f��rl..lift ''ill nonnally uniClad thl.! package' ami transport them to the prOJlCr 
:m:a of the fad lit}. 

For p.1cbges which are to llC storl•d in thl! IS\\'SF yard area, the 'chicle ''ill 
he parked in an appmpriate h::llion to facilitate unloading. 

Upon arriving at the pro(lCr locatiun '' ithinthe ISWSF building, th.:: JXtckage'i 
may llC stacked. a-; necessary. The pallets ami bo�es will he stacked no more 
than thn.:c high. '' hich is consbtent with current GPU practice:. In gencml, 
pallets willllC \tacked in a �taggerl·d manner. 111.:: LSA boxes willll\! !'tacked 
nne on another with �pacers. The'.: spaccrs an.' nom1ally an integr.tl part of 
the: LSA ho�. 

The required lift height of approximatdy I 0 feet is well within the 16-foot 
lifting hl·ight of the fmtlift. 1111.! capability of the p.1lh!ts to c;my the Iliad ha-. 
hcl'n checked for thc design h.IW\ arr.mgcmcnt and has lx.-cn founcl acceptahk. 
The p.1llct\ are of four !.tringcr tle\ign. '' ith �olid planking wp and hottom. 

!term. pacbgt:s that may be !liMed in the IS\\'SF yard arc.1 shall not be 
,t.rcked and will l� handled in aci.'Ordancc \\ ith propl!r acccptcd rigging and 
handling practicc .... 

\\'hen a package i.; •-=moved for 'hipmc.:nt, the revcr'c of the procedure 
de' nlll:d in the pre' i<lll' \l.!di(ltl '' ill he folhl\H:d. 
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TABLE 2-1 

I>E.SIG� STORAGE REQuiRE.\IE,'\TS 

bj1ni�t�r/Tm�h Tvnc Radiation Level 

55 gal Jrum/cornpach:d tra�h up to 50 mrcm/hr 

55 gal drumll:"ompact�d tr.t,h 50 tn 100 rnrcm/hr 

55 gal Jnun/cornpactcd tr.t�h I 00 to 200 mrcm/hr 

55 gal drum CllmpacteJ tr.tsh 200 - -tOO mn:m/hr 

-l'x-l'x7' hox/cornpactcd tr.t�h up to 200 mrcm/hr 

50 ft1 lincr<.'\Oiidilicd 200 - 500 mn:m/hr 
c\ apor.uor bottom' 

55 gal dnun/solidified up to 100 rnrcm/hr 
radi:u: "astc 

55 gal drum/cornpactcd tr.t'>h 0 to I mrcm/hr 

55 gal dnun/compactcd trash I w 2 mrcm/hr 

55 gal drurn/c(lmpactcd tra�h 2 to 5 mrcrn/hr 

55 gal dnnnlc0mpactcd trJ�h 5 - 20 mrcm/hr 

55 gal dnun/wmpactcd tr.t�h 20 - 100 mn:m/hr 

55 gal drum1compactcd trac,h I 00 - 500 mrem/hr 

55 �al dnnn/comp.tctcd tm�h 500 - 1000 mn:m/hr 

55 !!al drum/cornp:tctcd tr:l\h 1000 - 2000 rnrcm/hr 

-l'x-l'\7' LSA OO"Cc' () - I m rem lhr 

-l'\-l'x7' LSA hoxcs I - 2 Ill rcm/hr 

-l' ,4· x7' LSA hoxcs 2 - 10 m rcm/hr 

4' <-l'x7 LSA h(l(C.) I 0 - 20 mn:m/hr 

-l'x4'x7' f-')A boxc� 20 - I 00 rnn:m/hr 

l'"'.r'T L')A lxm;� 100 - 200 mrcm/hr 

I \l () Rcvic,iun I 0 
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3.0 T.f.fllNI�- F.VALt:ATION 

Thi!. scl:tion summari1cs the licensing b�uc� which were considered in the de�ign of the 
ISWSF. Titc-.c issues deal with the C\J11.!Cted pcrfommtcc of the facility during nonnal 
oJ)I.!r:ttion and variou<. lh:sign basi' event<;. 

3.1 Licensing hsues 

Thi.! licensing i-.sucs a.\.\ociatl'd with tlu.' operation of the ISWSF arc: 

a. Demonstrating compliance 1dth .tO CFR Part 190 with respect to off·sitc 
dtlSe'i. 

h. D..:munstrating compliance with 10 CFR Pan 20 with re�pcct to on-site do'ie 
lin•ih. 

c. Dcnton\lr.tting that tin: dl.!\ign basis events for the facility ha'-C bccn properly 
con\idl'rctl. Till' de,ign basi' C\ ents for thh facility arc high winds. operating 
basi<; earthquake::, tiro:, and nooding . 

d Ol.!rnonqmting wmphance \1 ith the:: principles of ALARA. 

8u:h of tho:\e h\ues is addres\ed in the folio" ing sections. 

3. 2 Doo,e A �\e�smcnt 

J �.I 

3.2 1.1 

Thl! ISWSF is designed so that during nonnal operation (l) the requirements of .tO 
CFR Pan I QO arc met at the site bmmdary and beyond, and (2) the dose rates at the 
lxmndary of the re�trictcd arc.ss �:onfonn to I 0 CFR, Pan 20, paragmph I 05 (b)(2). 
Titis par.tgr.tph requires that the radiation h;vcls in unrestricted an.:as be such th;tt 
if an individual were continuously prec;ent in the area for seven consecutive days. 
he would n<'l rccchc a dose in c·m:s� of tOO rnillircrn (0.6 mrem/hr). Tite 
l:llfl�t·quencco; of dl!sign basis evl!nl\ have hccn evaluated to assure that public u<.c 
of are.1'i beyond the exclusion an:ao; ic; not intcmtptcd or rc<;trictcd. 

Tit" \CCI ion presents the anal} �cs that dcmonstr.ue the aho\'e ohjectivcc; arc mct. 

Off· Site 

�onnal Opcr.ttinn 

1111.: total annual off-\itc dose from the site to any indi' iclual is limitl.!d 111 25 
rnn:m by .tO CFR Part 190. The nean.·�t !lite boundary fM the ISWSF i� tho:: 
O\\ na controlled are.t fence on the l'.ast hank nf thc i.\land. 

I 1.0 Rc,hion 10 
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A' applied to the site houndal}. thl! -lO CFR Pan I QO limits equate to a 0.2 

mrcm/hr dose r.ue ba cd on a 67 hrl) r oc�upancy (Notl! 2) with an 80 percent 
contribution factor (80 percent tlf the total 25 nm:m). 

In addition to !kltio;fying -lO CFR Pan 190 at the site houndary an analysis was 
?CrfonncJ to deh:nuinl! the dose n.:sulting frum the ISWSF at the nc.1n.:st 
n.:'ildl!ncc. The doSI: .Jt thl! nl,!;trl!'>t n.:sidcnce, loc:ttetl ENE of thl! facility. was 
tktcnnincd tn bl! 13 mn.:m/yr. 

:\ gcm:ral purpose j?amma r:t) s�ath.:ring code was used to dl!tcnninl! thl! 
annual dosl! fn1111 din.:ct and c;cauercJ radiation at the ncarcst residence. The 
�·ode used w:ts the G-33 \crsion tlf "G1: A General Purpose Gamma-Ray 
Scattering Program." dc�crii>�:J in Lm Alanws Scientific �thoratory 
publication LA 'il76. d.ttcd June 1973. 

The ..:akul:ttion lli the do�l! r.tte at tlw lll,!;trc�t rc�itkm:c included the following 
nm�ider.ttimt\ · 

a. The IS\\' SF v. a' a��umed 111 contain the wa�>tc gener.th!d in 'i'< mont he; 
at the monrhly generation rate<; given in Table 2-1. 

h. The predominant r.tdionuchdc cncounten:d in the Unit 2 containment, 
Cc\illm-137. was a''umcd to bl! the �mrcc of r.tdiation in all waste 
pack:Jge<;. 

c Thl! factor of 0 7 \l>�:cilied in Regulatory Guidt� I. I 09. Revision I. was 
"'ed to account for 'hidding and occupancy charactcri,tic'i at the 
nearest rl!�idl.!nCI!. 

In thl.' future. the wa\IC from Unit I to bl! \tagl.'d in thl! facility i'i likely to 
umtain Co·fiO. An a<;'il.!'i'iml.!nt of thl! l'ffect of Co-60 on thl! off-�itc do\c 
calculation is summariL�d hdo\\. 

Thl.! 'iky hinc doo;c l'alculation \\ .1� Jll:rfunncd U'iing a p(lint-k�.mel theory 
computer code '' hich accounts for the scattering in air. 11tc clc:grac.Iation of 
the �l':ttter,·d pho111n'c; energy is detcnninc:d from the incident energy and 
.mglc of scalier (lf the uncollidcd photons. 11te Kll.!in-Nishina differential 
't'allenng cro-;c; section fonnulation is u ed to asses� the probability of 
��:•llcring frum the differential scall\'ring \Oiumc (air). Multiple scattering in 
air i' .tho accounted for hy applying a buildup factor. 

The actu.tl \ky�lunc an:tl) 'i' \\:1\ pcrfonnc:d assuming the \<Jurcc was Cs-137 
(.llli1 r-.kV). Tu aN��� the impact nf thi' ac;c;umpuon the effect of changing 
the 'IHir�.e h' Cu-6() (1.2 f\fcV) ''a' evahmtcd. 11ti� c,·aluation wa� 

I� 0 
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perfonncd recogniling that there an:: two major energy dependent parameters 
used in the analysis which must be addressed to evaluate the effect of 
changing the incidcm photon energy: 

I .  Impact on total source strength, and 

hnp:K·t on the scaucring cross sections. 

The incident encrgy used in the actual analysis was 0.662 MeV to represent 
Cs-1 37. The total sourcl! strength (particles/second) used in the analysis was 
dctcnnint•d from the contact dose rate for the waste containers along with the 
nux-to·dose rate conversion factor (DCF) obtained using ANSI/ANS 
6. 1 . 1 - 1 977 (N666), "Neutron and Gamma-Ray Flux-To-Dose Rate Factors," 
�larch I 7, 1977. To assess the impact on the total source strength en used by 
changing the source energy to that of Co-60, a new source strength is again 
ckduccd assum ing tuc same contact dose rate along with the appropriate 
energy dcpcnck:nt DCF from A.1'JSI/ANS 6. 1 . 1  · 1977. Based on the above, the 
total source strength would bc reduced by 50 )>l!rcent if the source is assumed 
to he I .2 MeV photons. 

The resulting change to the scallcring pro!Atbility is indicated by the 
magnitude of the lmildup factor. For a given nurnl>l!r of mean-free paths the 
builtlup factor will be higher for the lower energy. 

Hence, if Co-60 is assumed to be in the waste packages. the total source 
strength and the degree of sc;mering would decrease.:. 11tercfore, considering 
Co-(l0 in place of Cs- 1 37 for part of the Unit I waste would not increase the 
resultant off-site dose. 

Design Basis Events 

Dc�ign ha�is events considcn·d were high winds, an operating basis 
earthquake. a nrc. :tnd flooding. 

Regulatory Guide 1 . 109. Rev. I Table E-5 Page 40-·Rccommcnded values for •h.! 
maximum exposed individual in lieu of site·spccilic data. 

1 3.0 Revi�ion 10 
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Hi!!h Winds 

From the Th£1·2 FSAR thl.! design wind velocity, based on the 1 00-year 
recurrence interval, is 80 mill.!s per hour at 30 feet above grade. TI1e ISWSF 
hui lding is enclosed hy a combination of CMU walls and galvanized steel 
siding and is designed to withstand a wind h)ading of 20 pounds per square 
foot. which corresponds to a wind speed of more than 80 mi les per hour. 
Thl.!n:fore cnclmure of the ISWSF building pmtects the radioactive waste 
containers within the JSWSF building from the effects of the design basis 
wind loading. 

Operating Basis Eanhquake (OBE) 

In the C\Cnt of an OBE. the ISWSF building may collap�e: however. the 
r:Jdioactive waJ>tC packages would remain in the gcneml an:a of the facility. 
Tlu: re�ulting maximum do�l.! to the public from a postulated airborne rch:asc 
would be less than 3 . 8  mrcm for the inhalat ion pathway. Till! following 
consider.ttions were made in thi� analy\ic;: 

0 

0 

0 

A �ix month accurnulatit111 of wa,tc. based on the n:quirement'i listed in 
Tahle 2- 1 .  wa' considcreJ as a potential \ourcc of an airborne relc.tse. 

Thc.: estimated activ ity of thl! wao:;te wa!> 1 00  curies. It was 
t:un!.l.!rvativcly a'i�umcd that the isotopic distrihmion for this waste h. 
Cs-137 (78%). Sr-90 ( J i{ % )  and Pu-239 (4%). These i'>otopcs have 
high du\e C(lnvcrsiun factors. therefore this assumption will  maximi7e 
the l.!:.tirnatcd dose. 

The ;�:>suntcu percentage of tr.lllsur.lllics was dl.!h!nnincd from the r.11io 
of the tran�ur.tnic to Sr-90 activities calculated f.-om an estimate of th� 
core invl!nlol)• for T�ll-2 u'ing the ORlGEN-2 C<'mputcr code. 

A rclca'>l! fraction of 10 h of the wntcnt' uf the dnuns and boxes wa!> 
a'i)llllled. ha�cd (lJl the dat.t pn:,cntcd in "Environmental Sur\ey of 
Transportat ion <'f Radioacti\ c �laterialo; to and from Nuclc.1r Power 
Planto;," Dt.·ccrnhcr 1472. 

The atll ll "pheric clilution factor of 8.1 X JO"' SI!Cfrn3 was II�Cd, based on 
a Stabi lity Cia'\ F. I m/,ec wincl speed, and 1150 feet to thl.! nc.1re'it 
boundary of the e-.:chl'>i(ln area. No cn:dit wao; taken for the building 
waJ...e effect.  

14.0 Revision 10 
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3 . 2  1 .2 .3  Fin: 

3.2. 1 . 2 . .t 

A fire in the ISWSF will not n:�uh in the n:l�•sc of significant quantities of 
�•dioactive material. Thil> is ba'ied on having the slon.:d radioactive material 
in scaled metal Cllntainer; and the llurface activity within limits for 
unrestricted usc. In addition, the ;unount of combustible material, the wooden 
pallets and small amounts of electrical cable, exposed to an ignition :,ourcc is 
insufficient to bum through a contlliner. Also, ba!>Cd on avai lable infonnation 
regarding the contents of the waste pa�;kagcs, spontaneous combustion within 
a container will not occur. Based on the above the off-site dose rcsulting 
from a fire is bounded by the evaluation presented in section 3.2 . 1  . .' .2. 

Flooding 

Tltc Tl1n:c Mile Island l>ite i' protected against a design 001.x.l of 1 . 100,000 
cfs flow in the Smquch;111na River. ·n,is pmrection is furnished b• the site 
dike. which has a minimum clevatinn of J()..t feel along the southe1 n c.nd of 
the island. In the event of a design flood, which is equivalent to a • •vcr level 
of approximately 300.5 fcc.:r ,  the dr.tinage culven gate at the snu.h1!.1SI dike 
will close, isolating the sill! sronn drain system from the river. C. mscquently, 
the ThtJ sire dl!sign 001.KI will have no advef'>C impact on the 1SWSF. 

In the event of a probable maximum flood (PMF), the ri\er now r.th! will 
.;lcl\v ly increase to the calculated maximum of 1 .625,000 ds. As the river 
level increases it will ovenop the south dike. T11e wat�r level on the island 
will then rise to a maximum PFM nood height of 308. 'i feel. As nor�d in 
Figure 2.4-7 of the TMI-:! FSAR. an advance wamin!! uf at least 36 hours 
will precede the arrival of PMF. 

The ISWSF is not protect�d against the PMF; then ,,n; the ISWSF will t� 
inundated in  the vl!ry unlikely I!VI!nt a PMF occurs. · he following discussion 
addre'iscs the possible off-�ite rl!ll!llscs of mdioacrivc materials that could 
n.:.\ult from suhmcrgcncc of radioactivl! wa�rc dnun'> and boxes. 

Since the waste package'\ arl! 51!.11cd and rcaily for off-site shipment , they will 
resi'it water intmsion. Should the waste packages leak. rcle<t�s would be 
minimal due to the ah�ence of a driving force for release except for diffusion 
of r.tdionuclidc.'l in water. Therefore, in light of lltl! extremely low pmhabiliry 
of cx:curn:ncc of the P,'\IF (recurrence interval greater than 1 00 yc.1rs) ami the 
expected minimal leakage into the waste packages, the de'iign of thl! ISWSF 
regarding 001.Kiing is considered ro be adequate. 

1 5.0 Revision 10 
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The dose rates outsiuc the re�trictl!d areas surrounding the &SWSF were 
calculated to ensure that the values arc less than the 0.6 mremlhr in 
accordance with 1 0  CFR Part 20. This was done by calculating the gamma 
<io�e rates from a planar source to a JX)int at a given distance from the source. 

TI1e major assumptions made in the pcrfonnance of this analysis were: 

a.  The only contributing isotope was Ccsium - 1 37. 

b. All waste packages were at the maximum contact dose rate given in 
Table 2- 1 .  

c. TI1c fac;tity was assumed to contain the waste generated in six months, 
basL-d on the generation rates given in Table 2- 1 .  

TI1c resulting dose at the outer fence surrounding the ISWSF and outside thc 
switchyard enclosure is calculatcd to be less than 0.6 mrem/hr . .  TI1esc dose 
rates have been detcnnincd to be leso; than 0.6 mrem/hr based on the 
infonnation presented in Table 2- 1 .  In order to allow for deviations from this 
list. a radiation survey will be pcrfonned whenC\'er the quantity or 
arrangement of packages in the ISWSF is signilicanrly altered to ensure that 
the dose rate at any given point outsidc the restricted area docs not exceed 
0.6 mrcm/hr. 

3.3 Occupational Exposure� 

Usc of the ISWSF will result in occupational radiation exposure to personnel. 1l1c 
operational and maintenance activities to be pcrfom1cd in the facility have been 
cvaluatc:d to detennine the length of time workers will be exposed to a radiation 
environment. TI1is infom1ation has been combined with expected radiation fields 
in the ISWSF to arri \ e  at a projected annual exposure of from 1 7  to 22 person-rem 
f(1r this facility. Of thi� exposure. approximately 80 percent is attributable to 
radioactive waste originating in Unit I .  

3.3. 1 Design Fcatun:s 

Several dc.:sign provisions have been included in the ISWSF to minimize 
occupational exposure\. These provisions include segregation of waste with 
higher radiat ion ll•vcls from tho�e with lower radiation levels. usc of 
�hieldin!!. and other provisions "" noted below. 
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TI1e arrangement of the ISWSF· allows containers to be ston:d i n  the low 
radiation (unshielded) sections of the facility without entering the higher 
r.tdiation (shit.:lded) sections. TI1e shield wall between the tmck 
loading/unloading area reduces the dose rate in this area from the material in 
stomge. 

A roof and siding have been provided for the facility. Siding on the nonh, 
south and west sides enclose areas not con��mctcd of CMU walls to minimize 
the intmsion of rain water which must be collected and sampled prior to 
disposal. The sumps have been designed so that the shielded arc.1s need not 
he entered to pump the sumps. 

Location of the forklift tmck aisles o•J the outside of the facility r.uhcr than 
uo;ing a single ccntr.JI aisle results in a lower r.tdiation field at the aisle. 

3 3.2 Perwn-Rem Estimate 

The dur.ttion of activitics occurring in the ISWSF was estimated by 
considering the number of r.tdiuactivc waste packagcs to be pla.:cd in the 
facility. Factors considcn:d in the :lllalysis of time spent in the r.�diation arc.1 
included the following: 

a. 55-gallon dnnns arc handled by an unshielded forklift in groups of four 
drums on a single pallet. The dnnns arc stored on the pallet. 

h. LSA boxes and the 50 fe containers an: handled one at a time by the 
forklift. 

c. The speed of the forklift was assumed to he three miles per hour except 
when maneuvering to pick up or store a load. 

d. Approximately one-half the time the forklift i s  in opcr.�tion it is not 
carrying a load. TI1is accounts for the return trip to or from the 
loading/unloading area to the staging arc:1s to pick up another load. 

c.:. Two forklift breakdowns per year i n  the.: rncliation areas were assumed. 

f. Allowances for time spent i n  the mdiation area by other than the forklift 
opcmtor wen: made to account for the shipment vehicle.! driver, health 
physic� technician, and a laborer. to assist the forklift operntor. 

g. An allowance has been made for relocating containers within the 
facility. 
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Tite r.tdiation fields in which the activities in the ISWSF occurred were 
estimated using the number of r.tdioactive waste packages i n  the facility, and 
the dose rate of each package. Factors considered in the detcnnination of the 
radiation fields included the following: 

a. The LSA boxes were assumed to he planar sources, with the dose 
calculated on a perpendicular to the plane at the desired distance. 

b.  For cylindrical containers, the source was modeled as an infinite 
cylinder and only cylindrical spreading was assumed. 

c. No cn..'<lit was assumed for the shielding effect of the content of one 
container on an adjacent container except in the case of solidified waste 
in 50 ftl liners. 

d .  Tite ISWSF was assumed to contain a six-month inventory o f  containers 
at all times. 

Tite area radiation levels calculated for the various areas in the ISWSF are 
given in Table 3- 1 .  

Tite person-rem assessment combined the radiation fields described above with 
c.tch of the handling, maintenance. and vehicle survey activities. Tite 
evolutjons evaluated included transit of a loaded vehicle from Unit I or Unit 
2 to the ISWSF. placing the containers in storage, removing the containers 
from stordge to the shipment vehicle at a later point in time. and a health 
physics survey of the shipment vehicle. 

Assuming that the person-rem exposures from the ISWSF activities control the 
numhcr of workers required to conduct material handling operations. the 
following approximate number of personnel would be required for the 
operation of this facility during the year: 

Number of 
Function 

Health Physics 
Technicians 

Forklift OperJtor� 

All other functions 
(laborers. tmck drivers. 
maintenance personnel) 

'--------'-=-"-'-----------------. 

I R.O 

Total 
Workers 

. I 

4 

I equivalent 
worker 

.5 rem 

1 6  rem (max.) 

5 rem total 
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TABLE 3·1 

AREA RADIATION LEVELS WITH 
SIX MONTI-IS DESIGN BASIS INVENTORY 

Area 

Survey Area 

Open Staging Area 

Unit 2 LSA box..:s 

Unit 2 dnuns 

Unit I dnum 

Shicldoo Staging Arca 

Unit I 

Unit 2 

19.0 

Radiation 
Level Cmrcm/hr) 

0.5 

60 

I SO 

ISO 

1 600 

1 1 70 
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-t.O fC>rl.t PARISON WITH PRQGR.A.�fl\fA TIC" ENVIRONMENTAL IM PACT STA T5\1ENT 
(PEl� 

S�.:,:tion 9.2. 1 . 1  ,,f the PElS t.l�\\:ril>e' a facility for the tl'lllJXlr.ll') stur.tge of certain low 
I�' d r.tt.lioacthc wa\te\. The wntent� of the facility an: giv�n in Table -l- 1 .  The r.HJiation 
le\d� at the fence -;urrounding thl" facilit) \\ il l  he 1\."�., than 0.6 mn.:m/hr. Titi\ facility i� 

judged in Section 9.5. 1 .2 of the PElS to il;l\� negligible en\'imnmc:ntal cxpmun.:c; to the 
general population. 

Tlwrc arc \01111! m inor diffl'I\!IICe� octwccn the ISWSF t.lc:scril)\!d in this fr.!JX>rl and th� 
facility de-.aihcd in the PElS. These diffc:n.:nccc; an.: primarily in the number of cuntainc:rs 
to he 'itnrcd in the ISWSF. Table .t- 1 Cl•ntain\ the dc\ign hasi� l'ontcnt\ of th� PElS 
Fa�.il it) compared to the ISWSF. lhlwe,cr. a� c;ho\\ n in this n:pon .  the ISWSF v. i l l  result 
111 nq!ligihle C:tl\ irunmcntal CXJXl\\11\!\ to tht.: gcner.tl population. 

:!I).() 
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TABLE 4-1 

CONTENTS OF STAGING FACIUTI" 

PElS Facility ISWSF 

5'\-Gallon Dnuno; 800 8 1 0  

l..SA Bo:\c� 150 90 
{ .t ft X 3 ft X 6 1 /2 ft) (.t ft X 4 ft X 7 ft) 

wO<\dcn metal 

50·ft1 Liners 60 60 

:! 1 .0 Revision 10 · 
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5.0 SAFETY EVALUATION 

I 0 CFR 50, par.tgraph 50.59, "Changes, Tests. and Experiments." pcm1its the holder of 
an opcrdting license to make changes to the facility provided the change does not involve 
a modification of the plant technical specifications and the change is detennined not to be 
an unreviewcd safety question. As summari7.cd below, the operation of the ISWSF neither 
requires a modification to the plant technical specifications nor is it deemed to be an 
unreviewed safety question as derincd in 10 CFR 50, paragraph 50.59. 

5. 1 Technical Specification� 

111erc arc no Recovery Technical Spt.-cifications regarding the stomgc of solid or 
�olidified r.tdioactive material. 1l1e propos�.o'tl change docs not require any additional 
technical SJX'cifications in order to satisfy the licensing basis of the plant. 
1l1crefore, the opcmtion of the JSWSF docs not require changes to the existing 
tt:chnical specifications. 

5.2 Unrevicwed Safety Question 

The operation of the ISWSF will not increase the pmbahility of occurrence or the 
consequences of an accident or malfunction of equipment important to safety 
previously evaluated in tht: safety analysis n.1JOrt. 1l1is is based on the location of 
the facility being such that there is no interface with existing safety-related 
�:quipmcnt or stmcturcs. 

Thl.! possibility of an accident or malfunction of a different type than any evaluated 
prl.!viously in the �afcty analysis report will not be created by the operation of the 
ISWSF. 1l1is is d111..: to the passive nature of the facility and the fact that all the 
r.tdioactivc material is in either a solid/solidified or fixed fonn. 

As stat..:d in Section 5. 1 ,  the operation of the ISWSF will not result in a reduclion 
in the margin of safely as <.lefin�:d in thl! basis for any technical specification. 

Based on the above, the operation of the ISWSF is dt:emed not to be an unreviewed 
�af�:ty question as dcfin..:d in 1 0  CFR 50, parngmph 50.59. 

22.0 Rc\hion 1 0  
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