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July 3, 1974

. :(,"/v,jr
Director, Division of Materials Licensing .
United States Atomic Energy Commission

washington, D.C. 20545

Subject; ' Report of leaking Co-60 Source

Ref: License loO. 29-11848701

During a scheduled plant shutdown of June 11-14, 1974 to
transfer cobalt 60 sources from the old source holder to
the new source holder, a leaky source was discovered.

The procedure for unloading the old source rack involves

1ifting the source positioning tube from the rack allowing

the individual source pencils to fall out the bottom onto the
floor of the pool. Each tube contains three source pencils.

As thc sources £all free the empty tube is removed from the pool
under health physics supervision. These tubes are normally inac-
tive.

ns the eighth tube (out of 13) was being removed, it was

cbserved to have a high gamma reading (400 mr/hr) from the

central portion of the tube. Within 1-2 minutes of this observac
tion the radiation monitor on the filters on the water
recirculation system gave an alarm and the radiation level at the
sur face of the water rose to 30 mr/hr. Operations in the cell were
stopped except for occasional radiation checks to determine whether
the radiation levels were increasing or decreasing. Filter change
out was initiated and continued through the night. The filters
were removing the radioactive material, but the demineralizer
appeared to have no effect. The demineralizer was bypassed 1in
order to increase flow rate through the filters. BY morning the
rate of pick-up on the filters had fallen to one fifth the initial

rate and the activity at the surface of the water was down to 10 mr/

Operations in the cell wvere resumed in an ‘effort to locate and
isol e the leaking source. The sources on the bottom of the pool
were picked up and placed in a bucket for transfer to the new sourc:
holder. The magnet was checkea after each source pickup to 5ef if
it would indicate by increased activity which one was the oficnding
source. The sources were visually checlcd under 10 feet of watcr
as they were transferred. Locating sources oOn the pool bottom 15
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the sources which could be readily lifted had been transferred to
the bucket, the tally indicated one source yet to be picked up.

The Cherenkov glow indicated one source still on the bottom, but

the magnet could not lift it. The underwater light indicated
another object which appeared to be a source but which did not

glow. This second ok ject was lifted by the magnet and was found

to be a piece (approximately 12" long) of the outer encapsulation
(the source pencils are 18" long). “This was removed for examination.
A visual search of the bottom of the tank located the other (~6")
piece of outer encapsulation lying near the source itself. Attempts
to pick up the source by magnet were not successful (the inner
encapsulation does not have magnetic end caps,. A stronger

magnet was employed. When the source could not be lifted by the
available end an ¢ttempt was made to lift by the end near the tank
wall which was the end near the short piece of outer capsule. This
was also unsuccessful, but when the magnet was raised for removal

it gave a reading of 500 mr/hr while still 1 foot below the water
surface. It was lowered Qack to the bottom.

Ath this point our evaluation of the situation was as follows:

1) There was only one leaky source and it was identified.

2) There was loose cobalt ectivity on one end of the source
indicati. 3 the possibility that the short end of the outer
encapsulation and the pool floor area in the vicinity would be
highly contaminated.

3) The filters were doing a successful job in removing the material
from the pool, although not with a high degree of efficiency.

Our aext step was to attempt to conta}n the sources of loose
activity. Several stainless steel l' pipe sections were fabricated
with screw threads at each end. 1In addltlon several 3" diameter |
pipes were made up with end plates and gaskets. One of the 1" pipe
cections was lowered to the hottom of the pool. The leaky source ‘

‘pencil and the short piece of outer encapsulgtion were placed

gently inside and the open end sealed by the screw cap. Next the
area of the pool bottom around the location of the source and end
cap was vacuumed using an airlift pump. Material so vacuumed was
caught in a standard- sealed oil filter for trucks. Vacuuming was |
continued until the entire surrounding area was cleaned and the |
filter read 1R/hr at 2-feet when at the surface of the water. The |
rest of the pool floor area was also cleaned using two more oil
filters. These did pick up some activity and read several hundred ‘
mr/hr. 7The magnet and the hot filter cartridge were then placed in
one of the large 3" diameter pipes and sealed.

Prcbable Cause cof Failure ’

Examination of the tubes in the bundle which hold the source pencils
gave evidence on June 1, 1974 that an impact force had been trans-
mitted to the tube bundle, although it did not appear that this fc:c*
had been transmitted to the souwrces themsclves. The capsule shroud
has a design feature which was intendeé to take any impict in the :“(
instance of the source capsule falling into the pool and preventthe
impact from being transferred to the sources. A series of cvcntgaﬂd
cau~ed such a source free fall on April 12, and twice rore on lpril
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visible until the sources were removed from the tube on June 11.
Examination of the fractured end of the outer encapsulation
indicated a clean mechanical break. There was no evidence of
corrosion and full wall thicknoss appears to be intact at the
break point. That there was only one failed source is confirmed
by visual check and the positive indication on only one of the
source positioning tubes removed.

Current Status

All primary sources of pool water contamination have been sealed.
Water samples taken after the release of contamination into the
pool indicated an initial contamination level of 7%10™4 uci/ml.
This has been gradually reduced through filtration by the close
cycle recirculation system to a current activity level of 9X10™ 2uci,
Nuclear Engineering Company has been contacted to pick up the radio
active waste in the form of the filter cartridges and we will review
with them means of removing the 3" diameter sealed pipe from the
pool. The leaky source will remain in its sealed stainless steel
container at the bottom of the pool pending discussions with
General Electric and Nuclear Engineering Company,

Throughout this period there was no personnel over-exposure and no
release of activity to the environment. These events and the
status of conditions in the building were reviewed with the AEC
Regulatory Operations Inspector during his visit to our facility
on June 26, 1974.

A report on the design changes incorporated to prevent recurrence c¢f
a free falling source and more positive means of assurance that any
such fall would not transmit the impact to the sources, is being
prepared for the Division of Licensing under Separate cover.

Regpactfully/ Submitted,
(Vo
.T. 0'Sulllivan
Vice President
ETO/mg .
cc: Region I, Directorate of Regulatory Operations, USAEC
HMarlin Ebert, General Electric Company
B. Roberts, Nuclear Engineering Company
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i of the Pregran N

_punber of {ndividuals occupationzally exposcd ¥
~Buzber of {ndividuals subject to Significant® cisk & .

-Potential for external exposure

Negligible Slight Moderate High
Whole body ] : [ . L
Skin “ ; .
Extrenitics

- -potential for {nternal exposure ( ) negligible (¢ slight () nocerate
( ) high :

~Effluents .

Negligible Slight Voderate High
Airborne . " v
Liquids
Y g

-Unusual aspects

-

Cencral v
A1l records evamined and all inquiries made by the inspector relatec to
records and cvents made OF experienced {n the time {nterval from the dace
of the last inspelracs, or the date of license {ssuznce in the case of
initial inspccriouns, until the date of this inspection, unless othervise
noted.

Unless othervise Spccificd, radiction level measurements, chown in these
ncres as having boen rzde by the inspector were made using 2 radiaticen

)
_gurvey meter TYPC Go-o model Er20 5 calibrated Qo by _BA &

L

The findings ycpprted here were based on: (1) observations mace by the i
gpector Curing his phys:cal inspection of the liconsce's facilities (2)
a sclective cxeminaliin of prececurcs and representatave recorés ond C3ivT
ments, (3) awavifliich t:;n-;?-? b v. Ygqfdusle 1meavuiewed and (&) tees

gurencnts nmace by the irspector. i
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of Nencenplinne€ and Snf_q_g}:_.}_‘_qu_rld in the last

2 00

aspretion

The liccnscc‘s acticn toO correct and prevent yecurrence cf {tenms of noncin=
plicnce anifor safcty, found in the last {ngpecrion, vere given particul:s
attention Juring this {nspection. Unless these 3tems sre shown uncer the
scerion below, entitled “Findings Indicating vanconpliance or Conditicn
prejudicial to Health and safety", the {nspecror found that the ldcenss
corrcctive and preventive acticn was adegquatc. .

. zigggggﬁ_}ndicgting_rcﬂpliancc

Annzx A jeentifies the specific proccdurcs followed by the {nspecter in

doternining compliance with each relevant section of Title 10. The in~

gpectey 2150 made such inquiries, oxanined such records and made such
cbservations &5 were necessary for him to deterni: e that the licensee
hzd complicd pith the reguirceaents of each licens2 condition.

! When a gecticn of AnneX A is notated ";/1", this scahs that compliance

. with this section was not determned during this inspection. During °

next inspection thas are2 will be covercd.

-
-“e
PR

When a section of Annex A is notated /A", this neans that it is rezdlliy
apporent that the section is not applicable to the 1icensece's progisn (2.5
the requirenants ef 10 CIR 20,103 or 106 are not applicable if the licen-
see possciLes enly scaled sources) . ' i
The paragraphs {n Anncx A that are {nitialed by the inspector indicate hovw
the inspectol dercrnirned compliance. ‘

-~
Status of previously Resoreed t Unresolvad items

v . — —'/__’-———

ﬁggiiicsaé_lnfur:gfign Relating to_lncidcgggnkcwortcd gince Lest Ingnocicin
Attached as anneX B, or refercnced on {dentaficd pages of thesc Notiés.

Tindingg_lnuirating Noncerplisaze OF Corditions prejudicial to Nealsh an2 S

ace oY 2. S I
Attacheé as Anncx c, or yeiferences on {dentificd pages of these nOtUS.

Principsls

——— L . _' /
Perscns Radionuclides Locationc of Use Rate of lsz
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a1 Equipncnta\‘ ‘h i ?
( ) B2 samplers: () adequate wo., () properly used, () accessidle
( ) fure heods, () glove baxes, () hot cclls-large, () hot cells-

small () local exhaust ventilation, () remete tongs, ( ) shielis,
( ) prerective hancoear, ( ) pretective footwear, ( ) protective
crothing, () absorbent paper, ( ) working trays, ( ) designated re-
dicacrive vaste dispusal sinks, () respirators, ( ) eve wash fcun-
tains, ( ) DGP filter resting equipnment, () disposable pipettes,

( ) disposzble syringes, () Other:

Merogenent Inrerview

————————— ———

The inspector(s) met with R and in ‘s office, on
, at the conclusion of the imspection. The inspector(s) geve
dave
_____a Torm ALC-591 indicating (that no items of) noncempliance had been
{ourd during the inspection. , %
The inspector(s) mecr with " , and in 's office, on
A EARY , at the coenclusion of the inspection. The inspector(s) inicrmzl
date '

_____ thit ro items of ncnecempliance had been found during this inspecti
He infcrmed _ that he would rcceive a letrer enclosing 2 Forn AEC-391
cenfivrang these fandings  (Inspector: No Feriz AEC-591 may be assued ii
there were Oupectanding Jrems Yeviewed during this inspection exc st, A4S

ouvr ackrowledgerment letrer, wricten follcwirg the issvance of an AEC forz
592, prcdated July 1, 1971.) :

cX.

Ne form ALC-591 was irsucd bccause gggétandfng Itens had becn reviewves
during thi: dnspcccicn. Py

The anspector(s) met with __ ,and ___in _ ° 's office, cn

2 _____, &t the conciusicn of the inspection. The inspector(s) explzines
the purpesc of the inspection. With respect to the itea(s) cf nonco=nla~
ance, the inspecrer(s) explained the relevant requirenents of the AEC re-
gulaticns end described the inspecztion findings that indicated noncsrmpli-
ence with these .regquirenents. acknevlcdged the validity of the citz-
tion(e) 2né steted that prompt action would be talen to correct them. FEé
alse decerabud precudures wheyeby he wewld sceure that these and siniler
fe-=t-% of mencempliance would net recur. He signed and dzted the Torn

AEC‘bgl.

The, inspecteor (9) meco wich _ é% and”’ Z?i in f} ‘s office, on
26 _, av the conclusien ot the inspection. The inspector (s) ex-
date . .
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acd the purpn;e'of‘thc {nspection., With respect to the 1tcms'of non=-
Lapsiance, the incpector(s) explzined the relevant requircments of the
AEC regulatrons and/exr the condidons of the license and described the 2n- T2:§>
spectacn fandings that {ndjcated snoncomplisnce with these requirements,
2 zetbnovledged the velidity of the citations and stzted that presnt
acticn would be taken to correct thea. He 2lso described procedures wn

gre-
by lie would assure that these and similar itcas of noncorpliance would nit
recur,
Other:
O. ’
. .
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. ARLIEX A |

1.0 10 crr 20

1.1 20.101, “EXPOS!ILE OF IXDIVIDUAL TO RADTIATION IN RESTRICTED ARFAS"

ke d

L]

o ¥ T

1.1.3

1.1.4

ik

py “examination of records of () receipts, ( ) inventories, ()
surveys, ( ) personncl dosimetry, and ( ) disposal transfers,
and/or ( ) by gquestioning the RSO and/or ( ) these users

, () and by my physical inspection of the
restricted arcas, I IDENTIFIED those INDIVIDUALS VWHOSE external
EXPOSURES MIGHT reasonably be expected to ENCEED 25% OF THE LINITS
of 20.101(a). ’

1.1.1.1 1 asked the 130 and/or the principal users 1IOW the EX-
POSURES to these individuals had teen EVALUATED and what magni-
tudes of exposure had been found.

. : >
1 found that the licensee's METHODS of evaluating exposures was o
in each cocsc APPROPRIATE to the type and energy of the radiation j:):pz/
ﬁnd the arca of the individuals body that was at risk.

1 found that the licensce's evalvations of exposures showed that
NO IRDIVIDUAL had becn EXPOSED IN EXCESS of the limits of 20.101.

stated that the li;en§cc did not avail himself of the pro-
vis‘ons of 10 CFR 20.101(b) and therefore NO FORS ALC-4 WERE
MAIRTAINED,
t )3 obscrvcd.a CORRECTLY COMPLEfﬁD FORM AEC-4 for each individual
vhose quarterly whole body exposurg exceeded 1.25 rems; or

() I identified approximately % of the individuals whose quar-
terly vhole body exposurc had excceded 1.25 rems and examined cach
individual's TForm AEC-4 and found each to b correctly completed.

1.2 20.103, "EXPOSURE OF INDIVIDUALS TO CORCENTRATIONS OF RADIOACTIVE

1.2.1

MATERTAl, IN RESTRICTED AREAS" /U)A}}'

By examination of rece.ds of ( ) receipts, ( ) inventories, ()
surveys, () personnes dosimetry, ( ) effluent monitoring, ()
bioassay, and ( ) disposals/transfers, by questioning the RSO and
these users ,-and by my physical inspection of
the restricted areas, 1 IDCATIFIED those IRDIVIDUALS WHOSE internal
EXIUouits MIGHD reasonably be cepeetud te EXCIZD 2570 0T TR LINITE

.2 20.103. i e

1.2.1.1 1 asked the RSO and/or the principal users MO the EXFO-
SURLS Lo these Individuals had been EVALUANIED and what magnitude
of exposure had been found.

D O R T S SR ANENe T preay vey IR RN R T R R L N T N R B 17 Vol gt ey
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1.2.2 1 found that the licinsce's METHODS of evaluating cempliance with
20.103 was APPKOPRIAIE Lo the circumstances of exposure in cazh
case. -

{n NO instance bhad an INDIVIDUAL been ENPOSED IN E4CLSS of th;bi::-
{ts of 20.1V3.

1.2.3 1 found that the licensce's cvaluations of exposures showed thas

1.3 20.104, “EXPQSURE OF MINORS"

B

1.3.1 1 deterzined by questioning ( ) the RSO, and/or () , and/cr
( ) excnining Ferms AEC-S or thear eguivalents and/or ( ) obse: :
{ndividvals in the restricted areas that KO INDIVIDUALS uncder 13 :
years of age had been EXPOSED in the restricted areas, of !

1.3.2 1In the nanner {ndicated above, I 1DENTITIED these INDIVIDUALS un-
_ der 18 yecars of age who had been exposcd in the restricted 2rcis
il by questioning ( ) the RSO, ( ) the minors, ( ) the ninor's su-
pervisors. I deternined the circunstances of exposure and the li-
censce's method of evaluating the nipor's cxposures. I determinel
that the METHOD OF CVALUATION had been ADEQUATE. 1 found thzt th2
evaluzrions showed that the exposures had ROT CYCEEDED 107 cf the
limits of 10 CFR 20.101(3).

1.4 20.105, "PEWIISSINLE LEVELS OF RADIATION 1X USRESTRICTED ARESS"

1.4.1 By gquestioning the RSO and/or the principzl users, ang () by exz=-
inir; tecords of () receipts, ( ) inventories, ( ) disposzls
fers, and () surveys, and by a2 phiysical inspection of the re
ted arcas, I DETERMINED the TIMES ARD CIRCULSTANCES under Vid
liconsec's use and/ox sterage of materizls would have resulte
the generation of expocure levcls {n the unrestricted arce of & ~zt-
nitude of WARRSINWTED CLLCULAT1O: OR HCASURLMENT to assure cenpliznce [
- with 20,105,

II-v:—c_

1.4.2 1 questioned the RSO0 and/or the involved principal users to de-
terrninz if these calculations or MEASURIDICNTS had been MADE; BOW
. * they hed been MADE; ard vhat CORCLUSIONS had bees DRAWE, 1 founl
thzt adegquate surveys had been made indicating that the levels ci
radiation.in the unrestricred arcé had not exceeded the lizits ef
20.105. - ;
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1.5 20.100, “COREGENTRATION J EPELUNNTS TO UNARSTRICTED AREAS™

-

942 §

1:5.2

"8y

11534

11555°

- A3 -

o il
Follcuinp the procedures déscribed in pnrn{r:ph'llb;l'abovc. 1 de-
ternincd that there had bLeen K0 circunstances under vhich theve ¥
any RRASOLALLYE PROBALILITY OF the levels 1HAVING YNCEEDEID the ) Fap i Bd ¢
of 20.105. >

e

/
w: I'L;J-

By questiondng the NSO and these principal users
,.by'cxamxnaticn of records ot'(:).reccip:s,.( ). inven=

f_-‘- 1 - Fl - ' . . .
torics, (.) cffluent nonitorirg, and’ (1) suTvers, (') -and by obzzIva-

tions made during ™Y physicallxnspcction;of'thc restyicted 2TCES,
17 IDERTIVIED these OPBRATIONS‘HHERE there was afREASOXABLETPRDZLB--
JLITS of gencration OF. C RCtKTRAiIOﬁS'of’cauioactive naterizl in’
effluents toO thc'untcstrictcdfa:cd..

1 acked the RSO or the principal'uset.to describe the evaluztich
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