
-Nuclear 
GPU Nuc:'-"Cotpotetlon 
Post Olllce Bo• Aeo 
Routl441 South 
Mldclle!OIIffl. Pennsytorania 17057·0191 
1179«-7&21 
TELEXIIA-2386 
Wroll!f ' l Direct Dial Number· 

(717) 948-8461 

Septemoer 15, 1988 
L14lG-8S..L..OOS0/0091P 

US t-U:lear Regulatory Ccmnission 
Attn: Ooct.ment COntrol Desk 
WaSI'lingt on , OC 20555 

Dear Sirs: 

Tnree Hile lslarc:l Noclear Station , Unit 2 (lMI- 2) 
Operating License No . OPR- 73 

Docket No. 50-320 
Arnual ~ate to tne Interim SOlia Waste Staging Facility 

Tecmlcal Evaluation Reoort 

Pursuant to ~C letter dated feoruuy 4, 1982, attacr-ea is tne annual I..()Oate 
to tne Inter im Sol1i1 Wa ste Staging Facility ( lSWSf ) Tecmlcal Evaluatloo 
Report (TER) . The chal'l'Jes to tnis TER are listed in tne "Sl.mnary or Cnange" 
on Page 2 or the TER. Tt'le primary purpose or tl"'is Ul)llate is t o allow 
tef!'PQrary storage or raaloactive material in t ne ISWSF yara area uNer ce rtain 
coo:Htions cres.crioea in revise.:~ Section 2 . 4 .1 of tne TER . Trougn l"ll.J'IIerous 
ct~a~s nave oeen maoe to this TER, C1'U tluclea r contenos tnat tnese changes 
s<~tlsfy tne c riteria or 10 CFR 50.59; tnus, tl'lC appro11a l or tnis revision is 
not reOJired. 

8809200137 89091 5 
PDR ADOCI( 0~320 
R t-NV 

ROW/emf 

~ttacr.nent 

Senior Resident Inspector, TMI - A. J . Conte 
Regiona l AO"ninistrator, Region 1 - w. T. Russell 
Director, Plant Directo rate J'l - J . F. Stolz 
Syst~s Engineer , TMI Site - L. H. Tnonus 

GPU Nuclear COTporatJon ls a subsidcary of the General PubliC Ullhties Corpacauon 



Gil!] Nuclear T E R 3130-ooo REV_B_ 

ISSUE DATE September 1988 

t:Dtn 
DNt" 
QM I1 1 

DIVISION 

TECHNICAL EVALUATION REPORT 

FOR 

l'{l(Rltl SOLID Wi\STE STAr.ll:G FACTL!T'f 

8809200143 80091 s 
POR ADOCM. 05000320 
R PNU 

DOCUMENT PAGE _ I_ OF_?4_ 



Bil!]Nuclear I No. 

3230- 008 

of 24 r.... JPage 2 
I'H[RI!" SOLID WASTE STAGl '-lG FA~~LIT'f lEC~JC,\l E'IAlUATiml REPORT 

Rev. SUMMA.F1Y OF CHANGE 

r~o History Avc~ilable . 

•:o History Available. 

Reissue per r;pu :.~cle,lr letter 4-1!0- 82- L- 0009. 

Oevtse and reissued per [(.; 3!1'\~ - S-1 - 0030. 

Of>vi~pd Jf1d reissued to include transuranics in the w1ste 

?evi\ed Sec; lions I.!, 2.: , l.l.o!, and added new Section 
?.2.-'.6 to cl.u·i4"y t~.1t t"e ISWSF consisu of the 
huildin'] and yard an'd. :Jevisl'd Sections!.!, l.la . 2.1. 
L .4.!, 2 .4.2 , 5.1. and S . .:: to indicate t~dt the IS\oi'Sf 
an.•-1 rcay be u•tlizt>d 4"or ter'!por.1ry stordge of r.tCioactive 
"'iltf'rldl under certJin conditions. Clevised ?.1.4.~ to 
clarFy that t"e Personnel r•,,nitofinq/At~dlJSis .\red l'ldY 
cont,Jin 1'1Ui,."nt tor p<'rsonrel I"Onitorln<) or l"'dJ be 
U~E'd for swipe SlMOlt" dnitlysi'i.. 'levi<>!'d Section 3.2.!.1 
to deleu! di<>t.lnce r!'fert>nces since distM~ce~ ,..,a; vuy 
de;Jendln'l '" wt>cther radiot~ctive ""Jterioll is loc.ned In 
t~e J•l .. d uP.,J. Pevised Sections 2,, .1.1. .::.2 . .1 . .:' , 
2.2,4.4 , l.-1.:, t~nd 1.4. to retlec: current IS\/Sr 
opt>rt~ • ion~/ct'ndi Lions. 

Appr-oval O. te 

l/82 

7/83 

SIBS 

6/86 

""" 



TABLE OF CONTENTS 

1.0 INTROOUCTION 

1.1 General 
1.2 Organlutlon of Rrport 
1.3 Concluslon 

2.0 FACILITY DESCRIPTION 

2.1 Purpose of the Facility 
2.2 Sui!WDary Oeurlptlon 
2.3 Major Systems 
2. 4 Material Handling Opera.tloM 

3.0 TECHNICAL EVALUo\TlON 

3. I Lie en~ I nQ Issues 
3. 2 Dose Assessrrtent 
3.3 Occupatio nal E•oosuru 

4 .0 CQMDo\RISON WITH PROGR.:..!-'J•IATIC ENVIROhMtNT~L IMPACT 
STAIEMENT <PElS> 

5.0 SAFETY EVALUATION 

S. l Technical Spec ifications 
5. 2 Unrev\eiled S.tfety Qt.Jestlon 

3 0 

3230-008 

!!9.! 
4 .0 

4 .0 
4 .0 
4 .0 

5.0 

50 
5.0 
7.0 
7 . 0 

10.0 

10.0 
10.0 
15 .0 

19.0 

21.0 

21.0 
21.0 

Rev . 81009\P 



3230-008 

1.0 I HTIHXIUCTION 

1.1 General 

The cleanup effort at tnree Mile I~land Unit Z I~ etpetted to 
usult In the genera tion o f a significan t Quantity of !ow level 
CNote I) solid or solidified radioactive wash. In •ddltlon. 10111 
level soli!! or solidif ied ro~dloac t lve waue I s also be ing generated 
In Unit 1. Due to llmlta.tlon'.ii on lo~o~ l evel radloa.ctlve wa.ste 
disposa. l sites a. nd llmiH>d on-site suglng capacity . an addltlon.tl 
facility ' or the collection .tr.d temooury s tag ing of low leve l 
solid or solldlfl ll!d r.tdloactl>~e m.l.terlal Is nll!ll!dll!d . 

The fac ili t y proposed to fulfill the neea ldentlflll!d above Is the 
IntHim Solid Wa.ste Staging Fac lllt:~ <ISWSF"l 111hlch Is described In 
Sections Z.l 3 and Z.Z.4 

This Tecnn lcal [valuation Recort CTE'n di!"''f'Stratt s that thll! ISWSf 
has bun Ges l gned anCI will be oce r HeCI In such a manner diS to 
provide assurdnce that 

lhe nulth and safet y of tne oubltc will be orotec ted. 

OccuoHio,al e•posures ., JJ1 be as lew as redlsonably achll!lable 
CALARAl 

Tnert> will be no adversP lll'pact on thP Pnvlronment . 

Tnls report Is organized In the formdt of a combined sa fety 
analysl'.ii and environmental report. following till \ Introduction , a 
deHrlptlon of the de\lgn and ooeratlonal consideration~ Is 
presented this h foll o. ed by a dlscuHlon o f the ufe t y ~nd 
en .. tronmentdl tnue~ a•socla ted ~o~lth the facility. A COI!'parhon of 
tile IS,.':ir de~lgn 10\ th tn"' Proqra..,....atl c [nvlromr.ental ilflpdtt 
St~tere.,t I; l)rp:.entej ne • t The rep¢rt ~onclu!Jes with thp ufet/ 
evaluat!o:'l rtQulrpd by 10 CFR ~0. oaraJraph 50 59. ~cn•nqe\, Tests, 
and E • 01er I ""f''~ t ~ •· · 

l.l Conclusion 

lilt lnfor:~~atlon orov\!JpJ In this reror t results In the following 
conclusions 

The l':iWSf fulfllh the neeJ ro, ;a facility to temoor.trlly 
su;e lc. !e.,el solid or so lidified r ad ioactive tnaterlo~l. 

~ott> I. As u~Pd herein the term • Jo.- level'" refers to the dose rati" on 
conuct -. lth the IIIHte oac•ages H deflnea In T.tble 2-1. The term 
gives no Indication as to the ls~ •oplc or ell'ment.t l content or thP 
I) ;act.;; age 
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b. The ope r ation of the fa.clllty Is not an un.-evlewed safety 
que~tlon as defined In 10 CFR Part SO. par.sgraph 50 . 59 . 

2.0 fACILITY DESCRIPTIO~ 

2. I Purpo~e of the rae II\ ty 

The ISWSF m.sy be u~ed for the staging o>f low level solid or 
solldlfltd radioactive waste po~ckages fr0111 both Units I .snd 2 prior 
to ship!ll('nt off-site. Addltlon.tlly. the iSHSF area rnay be utlllzt>d 
for storage of radioactive m.ttertal pursua nt to Section Z.4.1 . The 
packagt~ shall not be staged In the fo~.clllty for a J)erlod greater 
than 5 years. 

Z.2 Surrmary OescriJ)tlon 

Z.2.1 Location 

As shown ort Figure Z-1, the ISWSF h located east of the Unit 
2 turbine building and between the off-site transnlsslcn lines 
fo~ Unit 2 . It Is surrounded by .tn outer fenct' \Oh lch .s lds In 
rt>strlctlng accen to the area i~M~edlately surrounding the 
f<~clllty . One st'ctlon of the outt>r fenct> h cOIII!'lOn to the 
swltchyard fpnce. <~;nd another se~tlon Is pdt"t or the sltt> 
renee loc.~ted on tht> Island <~long the t'Ht chanrel or the 
river. JlcceH to the areA enclosed by tht> outer ftnce .. 111 be 
C ~'"trol led by l'Stablht>Pd plant pfOCedurPs. lhl' onlt 
a~tlvltle<> occurflng "lll ithln this ctre.l Ii ili be thoH• H soclctted 
"lll itn the ISHSF. 

2 . 2.2 Oeslgn5asls 

The ISHSF has no sa.fety dt>slgn basis 

The fctc\1\ty Is dpslgned to provloe a cootfolletl but ready 
.1cces~ for matel"lal hctndllng oper.~tlon<; to t>nsute that 
operator e • posute~ art> 111alntctlned Alo\R.1. The fc~.cllity I~ 
slle':l to .sccOI'riOdct~l! tht w"stes gener<~ted In 6 ;rontns from 
Unit~ I and 2. The monthly liHtt' gener.!tlon rdtH ust>d In the 
deslgndre giver~ In TaDleZ-l. 

-. ~~ tswsr Is designed to conform .. lth 10 CFR Part 20. 
parag raph 105CbH21. This \<; accomollshed by establishing a 
res trlc ted ctrl!d Mound the he Ill ty, comoo<;t~d of the Mea 
In<; Ide the outl.'f fl.'ncl.' ctnd ct sl.'ctlon of thl.' adjacent 
S\Oitchyud enclosure. The fdclllty Is ctlso designed to mel:'t 
the reQulrl:'ments or 40 CFR Part 190 .st t he site tooundctry and 
beyond . 
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2.2.3 Building 0@scrlptlon 

The ISWSF building, shown In figure 2-2. Is a pre-engineered 
metal building on a non-selsr~~lc Category I concrete floor 
slab . Shielding partition~ of grout-filled concrete masonry 
units ((14J) are used to satisfy the dose rue criteria 
specified In Section 2.2.2 . A roof ts provided over the truck 
bay to allow unloading and lo.!.dlng of truc~s during advene 
.. e<~.the r conditions. 

A curb to elev<~.tlon 302'-8" Is provided aroufld the perimeter 
of the floor slab to contain any r<~.l,w<~.ter that ~~~<~.y ente r the 
building . The floor slab Is 'iloped 'iO that any water efltertng 
the fac I II ty .. 111 be dl rected toward one of the s I~ sumps 
prov i ded. With the use of portable pumps, water collected In 
tne se sumps will De dl sposed of In .tccordance "' ' th est.tbll shed 
plant operation procedureL The su111p ~ are provided .. un 
m.:~nually actuated huters to facilitate dlspoul of collected 
.. .tterdurlng the wlnte". 

The floor slab, sumps. and curb are I!PO•y coated for ease of 
decont.tm ln att on . should the need arise. Tne steel colunm'i, 
siding .tnd the roof framing have a protective finish . The 
vdeldlnq pa rtition surfaces are painted with a sealer . 

Wi th the eo ceptlon of small Quantiti e s of electrical cable 
associ ated "" ' th el•ctrtcal powe r and the In-pl ant paging 
system, all mat~rlal~ used In thl' construction of the facility 
are non- cOt.'bustlbl e . 

2.2. 4 General Arr.tnge.,e nt 

The !SWSF consist~ of ~even <7> basic a ru~: {I) 
loadlnq/unl oadlnq, C2) survey, {)) ope "' st~qlnq. (4) large 
shielded H.tqlng, (5) small shielded st .tg lng , C6) pe rsonnel 
l!Vnltorlnq/ an.t lysls , and <H yard are -i A discussion of 
these .trl' ·S follo .. s. The qe ner .t l a rranl)e'"~ent of the f,~ell lty 
1 s ~no ... , In rtgure 2-2. 

2.2.4.1 lo.:~dlng/Unloadlng Ared 

Tne loadln>Jiunloadlnl) oJrea consis t s of a trucl(. b.ty, an tJsphalt 
pad, rar.-ps Into the facllltJ, tJnd arus for thl' loading and 
unloading of ve~lcl~~ 

2. 2 . 4 .2 Surve; .. ~ rea 

A sur11ey a r ea I\ provided to 11ll o• fo r r adl.ttlon surveyi of 
ra,J\oactlllt> mat<!rial cack.tqt>~ Tnls .trea Is separated from 
the true!<. bay .tnd the opt'n ~taqln:;~ area by shield partitions. 
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2.2.4.3 Open Staging Area 

The open staqlng area Is separated from the survey area by a 
shield partition . AcceS'!i routes. or aisles, with gates at the 
entrance. allow for the ftiOVUent of tile containers by a 
forklift to the appropriate area. A unique number that 
Identifies each container and Its unit of origin will be 
aHiqned to each waste container stored In the area. 

2.2. \.4 Shielded Staqlnq Area~ 

Shll:' 'ded staging areas are provided In order to meet the dose 
rat~ limits specif i ed In the deslqn basts, Section 2.2.2. 
Separate shielded areas are provided In order to allow 
separation of contalnerL Access to these arus Is through 
sliding gates by means of the aisles Identified In Section 
2.2.4.3. Access 11111 be controlled oy administrative 
procedures. 

2.2.4.5 Personnel Monitoring/AnalysiS Area 

The personnel monltorlnglan.llysh area Is a small cublcl ~ at 
the end of the loadlnq/unloadlng area. This aru may contain 
equlpll't'nt for personnel roonltorlnti or may be used for swipe 
sample analysts. 

2.2 .4 .6 Yard Area 

The yard area surrounds the ISWSF bul ldlng and Is enclosed by 
the outer fence a5 described In Section 2 .2.1. 

2.3 Major SyHems 

The only w•ter.~s provided for the operation or the 1SHSF are 
electrical po .. er for lighting. receptacles. sump heaters, rei! up 
door and the ln-olant paging syster.~ . None of thl'Se S)'Hems serve 
any safet}-related function. 

No fhed ro~cllatlon monitors are provided In the facility. 
Radiati on 1110nl tor lng will be perforrr.ed by Radi Olog ical Controls 
Pe rsonnel accordlnq to approved procedu re<;. Accus Is controlled 
to the area IMide the outer fence a nd to the swltchy.trd. whe re 
dOH' rat!!'> could l'(Ceerl allowable limits for an unrestficted area . 

1.4 Mate rial Handllnq OperHion; 

2.4.1 Description of Paclo:.ages 

The pacltilges to be st~ged In the !SHSr are of several tyoes. 
E•a.,.,ples of these are tli!scribed telow. 
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55-gallon drums of compacted trash and /or so lidif ied 
radioactive waste placed on 4-foot by 4- foot pallets. 
Oependlnq on the we il;ll t of each drum , they moly be bolnded 
together. 

50-cubic-foot linen of radioactive 10aste placed on 4-foot by 
4-foot pallets . The dimensions of tne liner are appro•lmately 
4 feet In dla'!leter and 4 feet high 

There .. 111 also be r:1etal low specific activity (LSA> bO~es 
containing c P<lCted or ,on-compacted trolsh. The dimensions 
of the LS~ bo•es "'re ap;)ro~lmately 4 feet ( 4 feet • 7 feet . 
These b<:l •e ~ • Ill arr Iv e at the hell \ ty wl th a spacer as 
necesury to allow a forklift to rudlly lift the bo~. 

All w1.ste oack.ages received In the ISWSF • Ill be properly 
or epa red for stlloment or storage as appropriate. Packaging of 
these Items will ltiE'et 49 CFR Crlteda. Coun ting, swiping, 
decontamination, and weighing wil l be done prior to the 
transfer of the packages to the ISHSF . Provisions have been 
Included In the ·:leslql"l of the ISWSF to allow addltlor~al 
counting ar~d swlplr~g In the rswsr. 

lladloacttve 11aste r ece ived for shtpn-.ent or temporary s torage 
may be placed Inside or outside the \SWSF bul \ding . The 
place'llent shou l d consider dose rate, handling, s t orage 
duration, and the cont.stner's abi l ity to ...- lthst and 
envlrOM-(> nt a1 conditions No con!<Jifll'f sh.t.\1 be opened for 
r epa cl..aq lng or lnsoectlon In this aru 

Storage of I ti'l"~ to be r eused .,, thln the pldnt • Ill be 
con~ld,;red on .s cot;t>-tly-cotse basi\ 4n'l 1111 1 be .soo •·oved In 
'll rltlng by the Unit? Wa>t t' !-l4n.sge~ent Ce c4 ~t'l"t?>'lt and 
~ad loleqlul Controls Director. Pa c\.4 q lnq of t llese wl\1 l'li!l!t 
49 Ull crl:erla a11d will s4tlsfy t he Cr""\terla of tills TER . 
StoraiJe o f tnese Iter.~~ withi n the Iswsr should not e•ceed one 
<IJ yeM past the entry Into i>ost-Oe '"vellng Monitored Stor.sge 
(PQMSl. 

z.a.z Unloading .snd Stacllng of the Pac~age> 

Upon a rrlllnq at the f.scl llty, the ·~ehlcle conulnlnq t he 
potCk.dge (s) If \ I\ norrr.ally be p l aced t>lther In t he Truclo;. Ba; 
louted In the loadlng/unlo<idlnq are4 or on the asph.sl t ptid 
louted on the south ~Ide of the fadllty. At thh point. a 
f orl-.1\ft ...-1 11 FlOr'llally unload the pac~age~ and trdnspor t then 
to the proper area of tht' f ac 1 It ty . 
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For paclc.ages .,h lch are to be stored In the ISWSF yard area, 
the vehltle ... 111 be parked In an appropriate location to 
facilitate unloading. 

Upon arr!vlng at the proper location within the ISWSF 
building, the packages may be stac-.ed, as neceso;.sry. The 
pallets .snd bo~es will t:e sucked no more th.sn three high, 
which Is consistent with current GPU practice . In general, 
the pallets will be stacked In a staggered manner. The LSA 
bo•es will be stacked one on another wit h spacers. These 
spacers are normally an Integral patt of the LSA bo• . 

The required llft height or appro•lmately 10 feet Is .,.elJ 
.,I thin the 16-foot lifting height of the forklift. The 
capaolllty of the pallets to carry the Toad has been checked 
for thl! design basis arrangement and has been found 
accPptable . The oalll!ts arl! of four stringer design, with 
sol ld plar:;. ing top and bottOI'II . 

ltems/packagi!S that mo~y be stored ·In the !SWSF ya d area ~hall 
be stac~.ed one high and ., , 11 be handll!d In a c~ordanc l! .,. Jth 
propel" accepted rigging and handling practtceL 

2.4.3 Rer.>Oval of Packages 

When a pac~aqe Is re"IIO~ed for shipment, the reverse of the 
procedure described In the previous ~I!Ctlon will be follo.-ed. 
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Unit 
Quantity 

(peri!IOnth} 

37 

19 

15 

TABLE Z-1 

DESIGN STC~GE REQUIREMENTS 

Canister/ 
Trash Type 

55 gal drum/compacted trash 

55 ga l drum/compacted tra~l'o 

55 gal drum/compo~cted trnh 

55 gal llrum/compacted trash 

4 '~ ~ · •7 ' boo/compacted trash 

10 50 ftl 1\nrrs/solldlfl ed 

,, 

ll 

evaporator bottOIIIS 

55 gal drum/solidified 
radiac otnte 

55 ga l drum/compacted tra~h 

55 ga l drum/compacted trash 

55 gal dru111/compacted trnh 

55 qat arum/cQPip~cted trash 

55 qal drtJmlcomp.tcted trash 

55 qat drum/comoacte\1 t rash 

55 qat Cln.lmlcomcacted trash 

55 ga 1 drui'IICOI!'O~C ted tra~h 

4 ' •4 •1 ' LSA bo•es 

10 .0 

JZJ0-008 

Radiation level 

uc to 50 mrem/hr 

SO to 100 mrem/hr 

100 to ZOO mrem/hr 

ZOO - 400 mrem/hr 

up to ZOO mrem/hr 

ZOO - 500 mrem/hr 

up to 100 mrem/hr 

0 to I mrem/hr 

1 to 2 mrem/hr 

Z to 5 mre:n/h r 

S • 20 mri'm/hr 

ZO- 100 mrer.~/hr 

100 - ::JO mrem/hr 

500 - 1000 mrem/hr 

1000 - 2000 mrem/hr 

0- 1 mrem/hr 

1 - 2 mrel'l/hr 

Z - 10 11rem/hr 

10- 20 mrem/hr 

20 - 100 mr·em/hr' 

100 - 200 mrem/hr 

Re v. 8/009\P 
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This section summarizes the licensing Issues 'tihich were considered In the 
des i gn of the ISHSF. These Issues dul with the e•pect ed perforl!l<lnce of 
the facility during normal operation and various design basis events. 

3.i Licensing Issues 

The licensing Issues assoclatetf with the operation of the ISHSF are : 

Demonstrating cor.~plunce with 40 CFR Part 190 with r e spect to 
off-site doses . 

b. Demonstrating CO!I'pllance with 10 CFI! Part 20 with respect to 
on-site dose limits. 

Oemcnstratlng that the design bHi<; event'i for the facility 
have been properly cons I Cered . The design basts ev ents for 
this facility are high w\ntfs. operating basis earthquake. 
fire, and flooding. 

d . Demon s trating comollance with the principles "of ALARA 

Each of these Issue> Is addreHed In the follo wing sections. 

3.2 Oose AsseHrr.ent 

The IS!.Sf i; de>lgned ~o that during normill coeratlon (J) the 
requirement> of 40 CFR Part 190 ari.' met at the site boundary and 
beyond, .tnd (2 ) the dose rates at the boundary of the restricted 
areas conform to 10 erR. Pa rt 20 . paragtilph 105 lbH2>. This 
p.tl"ilgrilph requires that the t adlatlon levels In unrestricted areas 
be such that H an Individual wt>re continuously pre sen t In the area 
for seven consecutive dilyS, he would not receive a dose In e~ces~ 
of 100 mllllrt'm <0.6 mre'fl/hr). The coo~eQuence~ or dt>slgn basis 
l'vent\ havp be~11 l'v!luHl'd t o as-;ure tl"l<lt public u~e of areH 
beyond tne e . c!u~lon a r ea;, Is not lnterruoted or re stricted . 

This section ore\enB the analy~l!; that demon\tr.tte the above 
object lve~ .He met 

3.2 . 1 Off-Sitt> 

3, 2 1.1 NQrm.\1 Qper .. tl on 

The total ctnnuill orr ~ slte dost' from the sit e lo any Individual 
Is limited to 25 mrem by 40 CFR Part 190. The nearest site 
bound"•·y for t ht' ISWSF Is the norm.tl high w.tter marl.. on the 
tctSt bani!. of the Island. 
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As applied to the site boundary, the 40 CFR Pa r t 190 llmlts 
equate to a 0.3 mrem/ hr dose rate based e n a 67 hr/yr 
occupancy <Note 2> .. !than 80 percent contribut ion factor (80 
percent of the total 25 mremL As e~phlned In Section 3.2.2, 
the dose rate at the fence I ns i de the site boundary Is belo,. 
0. 6 mrem/hr . The dose rate at the site boundary at the r\Ormal 
high ,.ater line of the river ,. ill be much les s tho~n the 0.3 
mrem/hr allo,.able , due to the shielding eHect of the flood 
protection dike . 

In addition to sat is fying 40 CfR Part 190 at the site boundary 
an anal ysis .. as pe r formed to determine the dose resulting f rom 
t he ISHSF at the nea rest residence . The dose o~t the nea rest 
r es idence , located ENE of the facility . .. as determi ned to be 
13 mrem/yr. 

A general purpose ga:m~a ray sca tte ri ng code ,.as used to 
dt>t t> rmlne the annual dost> fr001 di rect and scatte red radiation 
at the nea rest res idenc e . Th t> codt> used .. as tne G- 33 version 
of ~cl : A Gt>ntra l Purpose Ga~~r.~a - Ray Scattering Program, " 
descri bed In Los Alamos Scientific Laboratory pub llc.rt lon LA 
5176. dated June 1973. 

The c.rlculat lon of the Cose r a te at tht> nearest res idence 
Included the following conside r ations : 

Tt>e ISHSf wa s ass u!l'.ed to con tain t he -.ast e generated In 
s·~ months at the monthly gener.ttlon r.ttes given In Table 
Z-1. 

b. Tne pr edominant radlonucllde encountered In the Unit 2 
cont.tlnment, Ceslum-137 . .. as anumed to be the source of 
r.tdlatlon In all wa ste p&ci<..tges. 

The factor of 0.7 sceclfled In Regulatory Guide 1.109, 
Revision 1. wa s used to account for shielding and 
occup.tncy ch.tractprlstlcs at the nearest residence. 

In the futurt>. tht> wa stt' from Unit 1 to be st aged In the 
facility Is IH.ely to contain Co-60. An a nessrnent or the 
effect of Co-60 on the off-site dose calculation Is surrv:~arlzed 

belo .. . 

The ~k.yshlne dose c.tlculatlon was performed using a 
point-kernel theory computer code .. htch accoun t s for the 
sc.rtterlng In .tlr . The degradation of tht> scattered photon's 
energy Is determined from t he Incident ene rgy and angle of 
scatter of the uncolllded photons. Th,. Kleln - N\shlna 
differ ent ial sc .t tterlng croH section formulation Is used t o 
assess the probablll ty of seat ter lng from t he dl fferent I a 1 
scattering volume <air>. Multiple scatterlnq In air Is also 
accounted for by applying .t bul ldup factor. 
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The actual skyshlne analysts was performed aHumlng the source 
~o~as Cs-'37 <.662 MeV>. To assess the Impact of this 
assumption the effect of changing the source to Co-60 (1.2 
MeV> ~o~H evaluated. This evaluation was performed recognizing 
that there are htO major energy dependent paro.meters used In 
the analysts which must be addressed to evaluate the effect of 
changing the Incident photon energy: 

1. Irr.pact on total source strength. and 

2 . Impact on the scattering cross sections. 

The Incident energy used In the actual analysts was 0 .662 MeV 
to represent Cs-137. The total source strength 
(partlctesl>ecomn used In the analysis was determined from 
the contact dose rate for the ~o~aHe containers along with the 
flu>r-to-dose rate conversion factor (Q(F) obtained using 
ANSIIANS 6 . 1.1-tg77 <N666 ) , "Neutron and Gamma-Ray 
Flux-To-Oose Rate Factors." March 17, 1977 . To assess the 
Impact on the total sour ce strength caused by changing the 
source energy to that of Co-60. a ne11 source strength Is again 
deduced assuming the same contact dose rate along with the 
appropriate energy dependent DCF fromANS[IANS 6 . 1.1-Jg77. 
SHed on the above. the total source ~trength would be reduced 
by SO percent If the source Is assumed to be 1.2 MeV photons. 

The resJltlng change t o the H atterlng probability Is 
lndlcaHd by the magnitude of the buildup facto r . For a given 
number of mean- free paths the buildup factor 11111 be highe r 
for the lo11er ene r gy. 

Hence. If Co-60 Is assumed to be In the wa>te packageL the 
total source strength and the degree of scattering ~o~ould 
decrea>e. Therefore. considering Co-60 In place of C~-137 for 
part of the Unlt 1 wa~te would not Increase the resultc1nt 
off-site do~e. 

3. 2 . 1. 2 Oe ~ lgn Buls Event s 

Oe s lgn ba st ~ events conside r ed 11ere hig h ~o~ind s , dn operat i ng 
basis earthquake, a fire , and flooding . 

tlo te 2 . Regulatory Guide 1. 109. Rev . I Table E-5 Pc1ge 40-- RecQm:':lended 
values for the mad mum e•posed Indi v idual In lieu or site - specific 
data. 
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3.2.1.2.1 High Winds 

from the TMI-2 FSAR the design wind velocity, based on the 
100-year recurrence Interval, Is 80 miles per hour at 30 feet 
above grade. The ISWSF oulldln g Is e nclo~ed by a combination 
of 00 wa lls and galvanized steel siding and Is designed to 
"" lthstand a wind loading: of 20 pounds per sauare foot. which 
corresponds to a wi nd speed of more than 80 miles per hour. 
Therefore enclosure of the ISWSf building prot£>cts the 
radioactive waste containers 'll ithln the ISHSF building from 
the effects f the design basis wind loading. 

3.2.1.2.2 Ope ra ting Basts EarthQuaO:.e <OSEl 

In the event of an OBE. the ISWSF bull dl ng: may coli apse: 
however, the radioactive ""aste pacl..ag:es would remain In the 
;eneral area of the facility. The resulting: madmurn dose to 
the public from a postulated airborne release would be less 
than 3.8 mrem for the Inhalation path'llay. The follo wing: 
considerations ""ere made In this analysis: 

A si- month accumulation of ""a ste, based on the 
reaulremenu listed In Table 2-1, .. as consi-dered as a 
potential source of an a irborne release. 

The estimated activity of the waste wa<; 100 curies. It 
• as conservativel y assurr.ed that the 'sotoplc dlst • lbutlon 
fo, this waste Is C~-137 oa·u. Sr-90 ()S'U and Pu -2 39 
(4')'.), These Isotopes have high dose conversion fact ors, 
therefore this assumption will maximize the estlmo!ted 
dose. 

The assul'l'ed percentage of transurantcs was determined 
froo the ratio of the transuranlcs to Sr-90 activities 
calculated froo an estimate of the core Inven tory for 
TMI-2 using the ORIGEN-2 ccnpute r code . 

A r elea>e fractlc'" o f 10-6 of the contents of the drum~ 
and bo•es 'lidS as sumed, based on the data presented In 
"Environmental Survey of Transportation of Radioactive 
Materl.tls to and from Nucll!<lr Power PlantL" December 
1972. 
The atro~pherlc dilution factor or 8.1 ~ 1Q-4 sec/ml 
'IIH used . based on a Stability Class F. 1 m/sec • lnd 
speed. and 1150 feet to the nearest boundar} of the 
e~clusion area . No credit was uO;en for the building 
.,a;;,e effect. 
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3 .2. l.Z.3 Fire-

A fire In the lSWSf .... 111 not result In the- re!e.ne- of 
slgnlflc.tnt quo~ntltle-s of r.tdloactlve- m.~te-rl.tl. This Is bHI!d 
on h.tvlng the store-d r.tdlo.tctlve materlo~l In seale-d met.tl 
cont.tlners .tnd the surf.tce .tctlvlty ~o~ lthln limits for 
unrestricted use. In adaltlon, tt.e amount of co;Tibustlble 
Pldte-rl.~l. the wOC'<tl!n p'allets .tnd small .tmounts of electrical 
cable. e~posed to an Ignition source Is Insufficient to burn 
through a container. Also. based on o~vall<!.ble Information 
regarding the conants of the .,..aue pack.ages. sponune-ous 
combustion within a container will not occur. Based on the 
above the off-site dose re>ultlng from a fire Is bounded by 
the evaluation presented In section 3.2.1.2.2. 

3.2.1.2.4 flooding 

The Tnree H!le Island site Is protected against a design flood 
of 1,100.000 cfs flo• In the 5usque-hanfla River. This 
protection h furnished by the site- d lk;e, which has a minimum 
elevation of 304 feet along the southern end of the Island. 
In the- !''le-nt of a design flood. wh ich Is equivalent to a dver 
level of approximately 300 . 5 fe.et. the drainage culvert gate 
at the- southeast dlk.e will close, Isolating the site storm 
drain system from the river. Consequently, the THJ slte 
de-sign flood will have no adverse Impact on the l5H5f. 

In the l! ' ent of a probable ma~lmutrl flood <PHf>, the river flo • 
rate will slowlJ lncrea~e to the calculated madmum of 
1,625.000 cfs . As the river level Increase~ It will overtop 
the south d llce. Tne ·..-o~ter le'lel on the Is land wi II then rl ~e 
to a madmurn PfM flood neight of 308. 5 feet. As noted In 
Flguri' 2.4 - 7 of tile TI-II ~ 2 f5.1R. an .tdvance .,..rJ rni ng of at leHt 
36 hours will pfeCede the arrival of PMP . 

The iSH5f is not protected rJqalnH the PMt : tllerefore the 
TSI<!Sf -.111 be lnund~ted In the very unlikely C''lent d PHf 
occur; The follo~o~ \"lg di~cu~s!on addrt>s~e ~ the possible 
off~~l te felea-:;e~ of fadloactlve naterlal~ thilt could result 
fr om ~ubme rgence of fadloactlve waste drums and bo•es. 

Since the waste PdCkages are sealed and rudy for off-site 
shipment. they wi II re~lst wate r Intrusion . Should the waste 
pac~.aqes lea~, l'eledSe~ would be 111lnlmal due to the atlsence of 
.t dri>llng force for releHe evcept for diffusion of 
radlonucllde~ In wate r. Therefore, In llgllt of the e • t1·emely 
lo• probability of occurrence of the PMf <recurrenct> Interval 
greater than 100 years> and the ecpecti.'d minimal leakage Into 
the waste pacJ.;age~. the design of the 15W5f regarding flooding 
Is con~ldere-d to be o~dequate . 
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3.2.2 On-Site 

The dose ra tes outside the res tricted .treas surrounding the 
ISWSF were calculateCI to ensure that the values are less th.tn 
the 0.6 mrem/hr In .tccord.tnce with 10 CFR Part 20. This was 
done by calculating the g1urma dose r.ttes frorn a plan.tr 'iource 
to a point at" given distance from the source. 

The major assumptions made In the oerfornance of thh analysis 

Th only contrlbutlr.g Isotope ;.a s Ce slum-137. 

b . 1 .o~aste oac;..ages "'ere <It the ma-tmum conuct dose rue 
"' in Table2-l. 

Tnr ;c lllty was .t.Siumed to contain the waste generated 
In •• , months. b<~.sed on the generation rates given In 
TaoteZ-1. 

The r esulting dose at the outer fence surrounding the tSHSF 
and outside the swltchyard enclos·ure Is calculated to be less 
than 0.6 mrem/hr. These dose r ates have been determined to be 
leH than 0.6 rnrel!!/hr based on the lnfort~~atlon presented In 
Table 2-1. In order to allow for devl.ttlons from this list. a 
radiation survey w\11 be performed 10he never the quantity or 
arrangement of pacO::.ages In the ISHSF Is significantly altered 
to ensure th<lt the dose rate at any given oolnt outside the 
restricted area doe> not e•ceed 0.6 mrem/hr. 

3.3 Occupational hposures 

Use of the ISHSf w\11 result In occupational ,·adlatlon e•pesurc- to 
pers onnel. The operational and mJintenance activities to be 
performed In the facility have been e•1aluated to det£>rm\ne the 
length or time worke rs w\11 be e~po~ed to a radiation envlronmpnt . 
This lr~ormatlon ~,,.been COiflblned 10\th e\pected radlatlc, f ields 
In the tSHSF to ve at a projec'~d .t.nnual e•oosure of from 17 to 
22 person.rem fo.- thiJ facility. or t"'ls e(posure, aopro•lm<lttly 
80 percent Is attributable to rodlo.tctlve waste originating In Unit 
I. 

3. 3.1 Oeslgn Features 

Several design provisions h.t.ve been Included In th£> ISHSF to 
minimize occupational e~posures. Thes£> pro~lslons Include 
segregation of waste 10\th higher radiation le>Jcls from those 
with lo10er radiation levels, use of shielding, and other 
provisions as noted below. 
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The arrangement of the 151-lSF allows contalnen to be stored In 
the low radiation (unshleldedl sections of !he facility 
without entering the higher radiation <shielded! sections. 
The <;hleld wall between the truck loading/unloading area 
reduces the dose rate In this area from the material In 
stor.sge. 

A roof and o;ldlng have been provided for the facility. 5\dlnq 
on the north. south and west sides enclosl! areas not 
constructed of CMU ~tal Jo; to minimize the lntruslcn of r.sln 
~tater lii iCh must be collected and umpled prior to dlspoul . 
The su~ps have been deslqned so that the o;hlelded areas need 
no~ oe entered to pump the sumps. 

Location of the fork.llft truck. .slsles 011 the outside of the 
facility rather than uslnq a slnqle central aisle results In a 
lower radiation field .st the a isl e . 

3.3.2 Person-Rem Estlm.ste 

The duration of activities occurrlnq In the 151<(SF was 
estimated by conslderlnq the number of radioactive waste 
pack.ages to be placed In the f.tciilty . Factors cortsldered In 
the .tn.tlysls of time spent In the r.tdlatlon uea Included the 
followlnq: 

55-qlllon drwns are.'handled by an unshielded fo r>.! 1ft In 
grOt.J S of four drums on <1 •• ,ngle p.sllet. The drums are 
stored on the pal let. 

b. LSA bo•es and the 50 rt3 cont.tlners .tre handled one at 
.t time by the fork.\ 1ft. 

The speed of the f orklift w.tS oHsumed to be three miles 
p~r hour e•cept when milneuverlnq to pick up or store a 
load 

d. Aoprodmati'ly one h.tlf the time the for ldlft Is In 
operat ion It I~ not c.srrylnq a load . Thl~ a ccount~ for 
tllP return trip to or fr0111 the loading/unloadlnq are.t to 
the st.tglng areH to pl<;k. up another load . 

two f ori lift break.do.o ns per ye.sr In the radiation area\ 
.. ere usu~ed 

f. AJJo.,ances for time sp<:>nt In the ri!dl.stlon area by other 
than the for ... lif t operator ~te re made to account for the 
shipment vehicle d.-lver. he.tl th physics technician, and a 
laborer to .sssl~t the forklift operator. 

g . An allowance h.tS been made for rel oc.stlng containers 
within the fi!CIIIty. 
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The r.adlatlon fields In -.h\ch the activities In the ISWSF 
occurred -. ~re estimated using the number of radioactive waste 
packages In the facility, and the dose rate of each package. 
Factors considered In the determination of the radi ation 
fields Included the following: 

The LSA bo•es -.e re assumed to be planar sources. with the 
dose calculated on .a perpendicular to the plane at the 
desiredolstance. 

b. For cylindrical containers, the source was 1110deled as an 
Infinit e cyllnde•· and only cylindrical ~preadlng was 
assul'led . 

No credit was assumed for the shi eld ing effect of the 
content of one container on an adjacent container e~cept 
In the case of solidified waste In 50 ftl liners. 

d. Tl-! ISHSF was assu'fled to contain a sh-month Inventory of 
containers at at I times . 

The area radiation le·.•els calculated for the various areas In 
the ISHSF ar-e given In Table 3-1 . 

The person-rem assessment combined the radiation fields 
described above with each of the handling, maintenance, and 
vehicle scrvey activities. The evolutions eva lua ted Included 
transit of a loaded vehicle from Unit 1 or Unit 2 to the 
ISHSF, placing t he containers In storage, removing the 
containers from storage to the shiprr.ent vehicle at a later 
point In tlrr.e. and a health physics survey of the shipment 
vehicle. 

Assuming that the person-rem ewposures from the ISHSF 
activities control the number of workers required to conduct 
material handling operati ons. the following approwlmate number 
of personnel would be required for the operation of this 
facility during the year: 

Function 

Hea lt h Phy'iits 
Technicians 

For.., lift Operators 

Nurr.ber of 
Hod:.ers 

. I 

All other functions 1 eQuivalent 
<laborers, truck. work.er 
driven. m.tlntenance 
personnel) 

18.0 

Total 
Do 50 

.5 rem 

16 rem <mo~•.) 

s r!m total 
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TABLE 3-1 

.&q[A RADIATION l[V[LS WITH 
SIX MONTHS DESIGN BASIS INVEtHORY 

Radiation 
~ Level <mrem/hr) 

Survey Aru 0.5 

Open Staging Area 

Unl t 2 LS-'. bo~es 60 

Unit 2 drums; 180 

Uni t I drums 180 

Shielded Staging Area 

Unit I 1600 

Un i t 2 1170 
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.1.0 COHPARISON HlTH PROGRAMMATIC [NVIRO"M[NTAL IMPACT STATEMENT <PEiSl 

Section 9.2.1.1 of the PElS describes a facility for the tempor.try 
storage of certain low level radioactive wa ~tes. The contents of the 
facility are given In Table 4-1. The radiation Je·,els at the fence 
surrounding the facility will be less than 0.6 mrem/hr. Thh facility Is 
judged In Section g.s.1.2 of the PElS to have negligible environmental 
e~posures to the general population. 

Thl!!l! are SOII'e minor differences between the lSWSF" aeHrlbea In this 
r eport and the "'aclllty described In the PElS . These dlfhrences are 
pr\;narlly In the number of containers to be stored In the IS:.<Sf. Table 
4-1 contains th+> design basis contents of the PElS facility compared to 
the ISHSF". However, as shown In th is report, the ISHSF" w\11 r esult In 
negligible envlronoental e·oosures to the general POPUlation. 
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55-.;allon Orum'i 

LSA Sott•s 

so-ftl llners 

TABLE 4-1 

CONTENTS OF STP.GING FACill TY 

PElS Facility 

800 

150 
(4ft- 3ft. 6112 ftl 

60 

21.0 

1swsr 

810 

90 
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( 4 ft ( 4 ft ~ 7 ft) 
met.tl 

60 
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5.0 SAFETY EVALUATION 

10 CFR 50. paragraph 50.59. "Changes, Tests . .tnd hperlments." permits 
the holder of an operating license to mak.e changes to the facility 
provided the change does not Involve a modification of the plant 
technical \peclflcatloM and the change Is determined not to be an 
unrevlewed safety queHton. As \U!Midrlzed belo'ol, the operation of the 
ISWSF neither requires a ""Jdlflcatlon to the plant technical 
specifications nor h It deemed to be an unrevlewed safety queHlcn a\ 
aefined In 10 CHI 50. paraqraph 50 .59. 

5.1 Technical Specifications 

There are no Recovery Technical Specifications regarding tht> 
storage of solid or solidified radioactive m.tterlal. The propased 
change does not require any additional tt>Chnlcal spe-cifications In 
order to satisfy the licensing basis of the plant. Therefore. tne 
operation of the ISHSF does not require changes to the e-lstlng 
technical spec! flcatlons. 

5.2 Unrevlewed Safety Question 

The operation of the ISWSF will nOt Increase the probability of 
occurrence or the consequences of an accident or malfunction of 
equlplf'ent Important to safety previously evaluated In the safe~y 
analysis report. This Is based on the location of the facility 
being such that there Is no Interface 10\th edstlng safety-related 
equlpr.!ent or strt.ctures. 

The POHiblllty of an accident or malfunction of a different type 
than any l!'laiuated previously In the safety an,Jiy~l~ report will 
not be created by the operation of the ISHSF. Thl~ Is due to the 
paHive nature of the facility and the fact that all the 
radioactive material Is In either a solid/solidified or fl~ed for~:~. 

As suted In Section 5.1, tne operation of tht> !Swsr w\\1 not 
re~ult In a reduction In thl.' mugln of safety a~ defined In the 
but~ for an1 technical soec lflcatlon. 

Based on the above. the ope r .ttlon of the !Swsr Is deel"'ed not to be 
an unrevlewed safety question as defined In 10 CFR 50. paragraph 
50 . 59. 
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