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Mr, James G. Keppler, Director . '.g - %

Office of Inspection and Enforcement Ty %
Regfon 111 L ; A
U.S. Nuclear Regulatory Cogmission . 3 27,
798 Rogsevelt Road = A
Glen Eliyn, I11inofs 60137 Y %
Dear Mr, Kepplcr: . ‘:{' ) f"‘

Docket 70-8; 10 CIR Part 21 Report Ry

‘.
VDN e
¢

b
This letter constitutes forma) reporting of a defect as stipulated in 10 CFR
Part 21, This formal submission follows up our {nitial telephone notification
to your Mr. Charles Peck on the morning of July 17, 1980. Mr. Harley L. Toy,

BCL Licensing Coordinator and my First Delegated Alternate, conducted thet
fnitial notification, o+ A
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(i) . DOr. Frederick J. Mi1ford, Associate Director of Battelle's Columbus '

Laboratories and Designated Responsible Officer under provisfons {g

10 CFR Part 21, and Harley L. Toy, Licensing Coordinator and F-iri't'
Delegated Alternate. ‘ ',3

(i1) The Battelle Columbus Hot Cell Laboratory operated under Bypro‘du*tf- v
; License No. 34-6854-05 and Special Nuclear Materials License u‘o.-.:;xn-h .

* (111) . Not applicable. PR R &

. (fv) + A relecase of airborne radioactive material and subsequent surfaci‘"
‘contamination occurred at the Battelle Columbus Hot Cell Laberato
on May 3, 1380, during unloading operations of a failed spent fuel:
assembly recefved from the Connecticut Yankee Atomic Power Compa

This formal notificatfon is precented as outlined in Section 21.21(b)(3$
10 CFR Part 21. : 2

There was no release of radioactive material from the building. The
data from bicassay procedures, fncluding in-vivo counting, have estab-
lished that resultant radfation exposures were woll within prescribed
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Nr. James G, Kezpler July.la. 1980

v

standards as set forth in 10 CFR Part 20, Pulmenary depositions “were

3 fraction of a percent of the permissible body burden, e
- . -

An evaluation of this deviation in accordance with Part 21 procedures

has determined that this Incident is reportable to the NRC as a defect

in that 1t Sould have created a substantial safety hazard. The deter- N

mination that a substantfal safety hazard could have resulted is based f

.

upon the following; 23 vie
- 2% ot

(a) Five staff members were in the immediate area of the :

paol when the release occurred, g 3

(b) Established cask uninading procedures wore followed
which da not call for respiratory protsction dur1ng"
that phase of the operation, and " .
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(c) A significang radiological source term was present
during the time thay were unprotected, : }-

£ -
The results of the evaluation leading to the determination of a aafectg
that could have constituted a sihstantial safety hazard were !.rcn_s:-
mitted to the Designated Responsible Officer on July 16, 1980,

Ta
'R

The exact kinetics and chemistry fnvolved 1n this release are yet-to be
determined. Battelle-Columbus is in the process of proposing severa]
research programs whose abJ o

standing of the physical an which occurred'dd;;ng

the shipment of this failed spent fuel assembly. Pertinent to th
release occurring during unloading operations at the BCL Hot Cell:f yt
Laboratory are ongoing studfes and investigaticns by Nuclear Assurance 3¢
Corporation, Their spent fuel shipping cask NAC-1E was utilized.in =~
the shipment of the failed Connccticut Yankee fuel assembly to Colgmbus,:
Ohic. The shipment was accomplished with no adverse effects on the )
health and safety of the public during transport. Reference fs made to
a report filed by Connecticut Yankce Atomic Pawer Company to NRC's®
Region T on May 21, 1980, The letter report from Connecticut Yankéo's
W. G. Counsil stoted that cask NAC-1E Yicense decay heat lmit had been
violated during the shipment to Battelle-Columbus, The letter'repgrt

gAd

was docketed 1n accordance with the provisions of 1o CFR Part 71.
OPR-61. ’ L

. LB ¢

> e
{n order to preclude a reoccurrence of this type of incident, ﬁouﬁ?
corrective actions have been taken, TURLE -!:

o

(1) The use of respiratory protection will be required during “casp

unloeding procedures involving fafled fuel assemblies until firm
recomencations are made by the fnternal reviewers (seq [tem %?.

{3




Mr. James G, Reppler: 3

(2) A comprehensive review of all Hot Cell Laboratory Receiving
Procedures will be conducted by 0. G. Freas, Associate :
Section Manager, and the Radfalegfcal Materials Subcmunitteg,
Recommendations regarding additional procedures needed, as %
well as modificaton of existing ones, wil) be submitted to
the Radiological Safaty Committee for appraoval. This reyiew”

will ba completed by July 31, 1980, and the recommeadations .
implemented as soon as practical. -

Ve

a
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a3
. {3) Prior to submittal of case reviews to the Radiological Safety
' Comittce (RSC), the 3585 Section Manager will require review:

and approval of all cases by the Hot Cell Laboratory Operaticns

Manager and his staff. This roview wil] be oriented to the:y

"hands-on" aspects of the propused experiment, This procedure

is to ba in place by July 15, 1980.

- 3

(4) Commurfcation with the shipper regarding potentia) hazards
duriny unloading will be cnhanced. Such communications are: 2
presently included in cask unloading procedures, Lffective~3
immediately, communication procedures will be initiated at ¢

the time of loading by the shipper and continued throughout.. $
the unloading operations. " B

»he

T n s
{vitd) It {s anticipated that the results of our ongoing investigations
the cause of the release during cask unloading operations will ba’.
available for distribution to al) s

have been shared with Connecticut Yankee and it is our intention4t
continue this joint participation to a setisfactory conclusion. %

’

We are confident that our corrective actions will preclude a reoccurrenc
~an incident. Our total file pertaining to th

- and subsequent determination of a defect reportable under 10 CFR Part 21°

1pto

hippers and processors of {rradiated WY
spent fuel. The information and cunclusions drawn during cur cvaéﬁatioqa 4

ﬁj .Q
g2f suc!
e investigation of the deviation
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avaflatle for your inspection. We shall provide whatever additicnal'infi{mtion;;;
you may require, ' ‘ » ‘t 7
Very truly yours, Ly - .g‘o {
Frederick J-°M ‘o Y 7',e3.
Associate Direc.or W
. » 1
FIM:1ba 3
% i 3 £
_‘Enc_a ‘3) . . .1; 3 1:‘,
f‘Ec: Connecticut Yankee Atomic Power Company, Mr. Ralph Brisco “r ;k ;'3;
Registered Mat) ' L 1
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PART 21 INITIAL DEVIATION REPORT S R ;

. 70: . - o /a. n' TOY
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Sudbject: Ioitisl Report of Deviation that Could Constitute a Subszaney

Rediologicel Sefecy Hazard /V/"l 5/‘3/(0
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WATURE OF DEZVIATION (chack oce):
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C] Departure from cechnical recuisemencs as specified ! in the ’
BCL Research Agreezent, .

IB Iaproper departure from NRS regulstions, license condis ions,
or approved procedures, : . !

2

D 5 faulty compenent or procadure utilized (o B"L nuclu: npcra.i%nl.

DATE DLVIATION DISCUVERED: ™ a= 3 ANSS Q IIM}:- \ » Su -r-ﬂ'\"\ 2

'LOCATION CF DEVIATION .fecili’y or sres): S W=\D w:v L.M-. 'Pu_... ,:..q_..k

BRILF DESCAIPTION OF DEVIATION: R slwase o \‘-\hq 1o sc_;: W E\?
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IMMEDIATE ACTION TAXEN: ?L\,\, .3*"-4‘1‘-/1»&'- e ML AT\ r-r..,,c:—: -_,“__:};. v';;
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HCTL: Cveglusticn uust be resclved vithin seven (7) werk! -xg ..a\s N.bsecuﬂ-;_
te éiscovery of the dcv;o.io-
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. AS U= Yp, Harlewr Toy discussec v‘sﬁ yca gver ine phone rm-e"‘v. Batt eﬂ}e igs.
arozesding to Londuct am evilust f the contaminzlior relecs® expesiences Win

in cu~ hot ccil Tadsratory urc a.n'-..edu'. f "c-'rsc‘\cut \.a,r.. ez Fu2l Agsemdly ';

H3? . fvom the REZ-1-2 shippin, cesn. 1t is thc Py oﬂs; 1 .n-r ~vnua; o to

ceteimine whelhar €= not thisx event n2el De raoortad 3¢ tr(— LR2 2s reqm'e" f..

b} ] U'E‘l. L . : ¥ T - - !’;‘J-
i et % Fes

Rs a first step in our evaiuation, 2 revicw of the evepl was conductaaghy ar-

irterral Battelle Ad Koc cowaittee. The initizl report ¢f this ccanig e vizs?y:

sutmitied on he; 1€, 1980, A copy is enclesec for your 1ufo'n;.1on," ure hg}
infa rmetion will be made availedle to you 2s it s obt dred, . . i vig

u

ke invite RUSCC participation in this evalustion and sunnos, g,,.,_, 1,,
3 the rescrt %o “AC be a joint submission, Rt T _,.,, .,

'.l'

Cur intera2ction with the regulatory agentizs in ne'tcrs such as thzc Ss
by Mr, Toy. Ficese feel frec to contact him at any t ime st 614-424- 77;1,

Very truly yours, : »
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*cilowing the incicent invelvirs contamination ¢f the zrez
a6t Ltbart.o'y in the vnloading cf & Cornecticut Yankes fue’
Commitiee w2s formec to review Lhe prenomerd associatel wi

NSt the od; iective ¢ the Commitiee to review pro equQS"' ‘ng receipt ens. RENG~ o

ing of snip.xn* Cixks Or 10 make recommenciétions that wou!
ircicent inthe future. The objective was to cefine the »3
cerniamination and te evaluate possible explanations for in
wnich led to release, 3

ine evicence available %o the Committee was:

. (1) Aiter the h=ac wes removed from the submerzed cask,

¢ blackish cloud emznated from the cask,
inrcuchout tne pool and cbscuring visib

(2) The racdiation level ‘ncrezces almos: imrecic zely in°’

-
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1) A% eercsol was apgérently relezsec from tne poel sus- 2 e
e - === Tace which Cepcsites in pziterns consistent wiin the ° ”.J§
Sirestion of gir “low. 7 £ ;f'
s AR
(&) Tne preporticn ¢f fission preducts to ecsinides iy 3'“1 ;
g

measureC in tne cercso! implies that <he 's‘eesed

nzieriz2l wes composed of fue).

*essible contribyting factors tc the ;enes2i‘cn o the cer
NS IrE ~eiz2se ava:

(1) The maximum te=oerzture enc time &t temne-a‘ure durinc.

shipmers,
(2) The preexisting extent of clacoing faf)
" (3) The cladeing meterial (stzinless szeel),
(4) The quenching of exposed hezted fue]

" am TR

Lons7d-"a ion was ~1»en to the possitility thet the cesk hed been con;zﬂina ~eg
prior 30 tne Toadin: ci the 2ssemtly at the site of the utilisy, howeve- 2% ?i
e meter in the cesk wes crained ba‘u intc the “uel ctorace sool et Cdna gicLt; 4
‘zuuec s.hses Jeﬁt it icecing, tnere wis nd 1n'1ca::cn of ‘n"ezse' COn.A'..e tior D e
cf the ;u2). It, increfore, seems qua e un ihely Rzt tne contamination: 2; ane’ {if
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W: L. A, Mchewp I ¢ g
FRQM: Ld Hoc Comwittee 2 May i¢rass0 %Y
céle? g"cnt were performed using the WoTIon-I2s tein ccrrele:°on(]) ) ;-Lg1cg F‘Z,
the pezk ¢! adding temserature ocuring s'.ipment. The results dre shown in -\-u—e] o
s & funciicn o7 cecay neat lcad. it srould be recognized that the’ unzersaintiesnss

ir tnis celculaiion®are large and not well charecterized. A *lat axial power pred -
file was essumed. More typically, a seaki ne factor of epgrcx.nagely 1.2 waylid selc
expeciec for spent fuel, This ‘ac*or ¢én be cfp..ed cirectly

ASwever, using the 7ollcwing asiumptions:

‘ 10 the cask heat * ..
teac. - ' ~ : ; §~t

: "€ iR
without ¢ cetaileg cperat ing history for the assemcly, the cesay heat lcad:f &i
‘wne cask could not be aetemﬁ.nec accurztely. Tre nest Tcad coulc be ess ’a:e:,.n..’

-~

{ ~
LA
‘.;"

(1) During the ogsration, the assemcly had the average :

. 4  ¥pts

pcwer in the core. . - < LA

{2) The heat loed is besed on "craf:® ANSE.). . i ;5545

(3) The assembly ha< frracieted for three years anc ,fr ':,’ti

. celayed for 43f cays. ;g t%ﬁfi

- 1*'

Tne estimitec gecay heat for the assembly is I.1 WW. With 2 peaking facsof of ‘A
172, the precicted pe:zk f-ex temuerature wouic. be 50°F A rediew of UDs Gyl -t
CeltOn Silé 'ndicates that 2t b-"era ures bzlom epur0x1' ely LEOCF, U0y Sxi-r o 0%
cj:e fnéir 20 & corplex mixsure c¥ oxises epproe:ﬂin, an cxvgen-uraniurgfezic : ,
€* +.33.. At hj gher :eupera.uras. o2 cxidi‘es io 1105 wrizh fes significassiy * ;

icwer censity wiin Lhe potential fer flaking frem ine su-faze.(2 onsxco‘in. ot

ne maximym pres "e‘ temperature cf the fuel, circumszarziec® evigence in fa.e' 1%}
thet iRis may have peen 2 majior cun.rabutxnc factcr to the Jenerziion cf g ..ne
ue! pouder which wes épparently relezsed. -

Fllernetive engienaticns for the 'e'ease o‘ uranium oxice pawﬁ r fromw ;He :1ns :&*
ive TRt 1T fel) out of hreazhes in the ¢ adc.ng ts the resui: of vib-éticns gur

‘¢ shipnent or wes ccalled 247 the fuel surface es the result of qqe~:n1ns pu’*q>
weéllr cu=ing cogicown arior 1o uricecing the cask. !

Tht releise ¢F aercce) from the surface of the pocl succests thet, du'iﬂc il
¢f the lask with weier prio= to placement in the pocl, some ¢’ ihe fine Creniy
¢)ice dowcer was not veitec. A’ler the head wes removec, ShE Fowser g hi% “i
*C Lhe surtace ‘noir 2cnerec layer of €es or esceérel withir ousbles.

2 $hoLic be reccgnired thes the scenarics ‘or relezse wihich zre casc ri*e. ab* ‘e
are sresletive eng that cefinitive st2tenents 2hout the causes of The reiezse.
€arnet Ty race withcut supporting research. The ne:ure 0¥ ihe incicdent coule
r2ve wigcescreacd iﬁ'-Icettons 8bOUT dry dhipnents of fyuel, max! FUu P 13“5‘0
‘uel temperztures, inert shiplerts, anc uncontaines shiprent of failes fuel.
Furtner research shoulg Le underizken tc dete-mine the caute of the rele2se anc
Thig dnicrmesion Zitsevineted witgiy 0 &ssure that 2 Fare S“'~CJS -GC'-GQ s dse
S SCur in tne Tolure,

PSs:ere ' o
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10: D. A. McKown
FRJ¥: Ad Hoc Committee 3

eferences
(1} R. 0. Wooten and K. Epstein, “Heat Transfer “rom a Pa-zlle)
‘ §1em¢n; in ¢ Snipping Container™, unpublished.

(2) Uranium Dioxice: Precerties 2nd Nucle
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