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INTRODUCTION

A 90Co gamma irradiation facility is situated at the
Nuclear Radiaticon enter (NRC) and is mainly used for
research in biological sciences. In 1969, the 90Co content
of the irradiator was at a maximum of 17,500 Curies. In the
20 years period, the source had decayed to 1200 Curies with
cencomitant reduction in the gamma dose rate, Since the
researchers require higher dose rate than what was available
from the 1200 Curie source, it became necessary to add fresh
60Cs to the existing facility.

Mr. Marshall Scott of the NRC was able to obtain a
donation of 27 individual sealed sources of ¢0Co from
Northrop Curperation and J.L. Shepherd and Associates with a
combined source strength of 8049 Curies. One single source
among the 27 contained 5000 Curies of €0Co, It was planned
to use thies largest source to augment the 20Co contenc of
the irradiator. Other 26 scurces would be kept in storage
for future use.

The irradiator is at the south east end bottom of the
nuclear reactor pocl. The nuclear reactor is operated under
a license agreement with the Nuclear Regulatory commission.
However, the sources in the gamma irradiator are listed
under the WSU radicactive materials license from t .e State
of Washington. Thus the donated sources would be governed
by the regulations of the State license, but physically
situated in the nuclear reactor pool. Both the Radiation
Safety Office (RS0) and the Nuclear Radiation Center are
held jointly responsisle for the operation ¢f the gamma
irradiater and for any improvement on the irradiator.

Since July 1988, Mr. Scott had been in correspondence
with Dr. Gary Serio of Northrup Corporation to arrange for
the shipment of the donated sources from the General
Electric Company in Pleasanton, California to WSU. Copies
of letters exchanged between Mr. Scott and the donors were
given to the RSO earlier by Mr. Scott.

Mr. Marshall Scctt had prepared a written plan for the
receipt of the sources at WSU and submitted it to the
Radiation Safety Office on September 14, 1988.

On September 19, 1988, I returned to Pullman tc assume
the pesition as Director of the Radiation Safety Office., On
September 22 and 23, I was informed for the first time about
the imminent shipment of the 99Co sources from California
which was to arrive early the following week. Mr, Scott
described to me the details about the shipment and the
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planned procedures for unloading and storing the sources
under water in the nuclear reactor poeol. Furthermore, he
showed me che special long tools which he was fabricating to
lift the innermost container of the sources, under water. A
summary of the information which vere gathered by me from
conversations with Mr. Scott is given below.

1, The 27 individual sealed scurces would be leak tested at
the hot cell facilities of the General Electric Company in
Pleasanton, Califormia.

2. After successful leak tests, they would be placed inside
2 lead cask., About 6000 lbs of lead, would be used to
provide adequate shielding from the gamma rays.

3. The lead cusk would then be placed in a lead lined steel
container (outer pack).

. The container classified as a type B package would be
transported as an exclusive shipment on an open bed truck,
with prcper placards.

§. The truck upon arrival here will be backed into the pool
room, Mr. Scott had made a request to the shippers that the
package e placed at the rear end of the truck (over the
wheels for stability), so that the overhead cranes at the
NRC poel room could be used to lift the lead cask and lower
snto the nuclear reactor pool.

6. After completing the essential surveys for the
acceptance of the package, the lead cask wculd be lifted and
placed under water as described in item 5 above.

7. Long tools would be used to remcve the sources from the
lead cask. .

8. The sources would then be laterally moved towards the
center of the pocl and placed on the floor (under water)
closer to the south wall.

9. The empty lead cask would then be lifted out of the
pool, cleaned, dried, swipe tested, placed inside the steel
container and returned to California.

10. Nuclear reactor pool water, would b:¢ analyzed, before
and after emplacement of the new sources to demeonstrate that
the sources were not leaking.
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In order to unload the sources with the facilities
avajlable here, it was decided to lift the inrer lead cask
and place it towards the rear of the truck, back the truck
into the pool room and unload the sources using the
procedures given above. Note that the inner l2ad cask
weighed 7000 lbs and therefore it could be safely
transported in tLhat position - total distance driven with
the lead cask in that position was less than 200 yards. The
WesMar construction Company in Pullman was asked to provide
a movable crane, to lift the lead cask and place it towards
the rear of the truck; no suitable crans was available at
the WSU Physical Plant to meet our need.

RADIATION SURVEY OF THE SHIPMENT

The shipping papers ware found to be in order. Along
with the shipping papers, the results of the swipe tests of
the individual sources carried o.t at the General Electric
Company were also received., Ths swipe tests showed less
than 0.005 microCuries of transferable activity from each of
the sources and therefore ail sources a'e acceptable for
further use.

Mr. Elting and I carried out the recuired surveys
before accepting the shipment. The maximum gamma radiation
dose was less than 7mR/hr at all accessible external
surfaces of the package, except at the bottom center. There
the dose was 4OmR/hr but this point wau not easily
accessible; the long cable connecting the meser to the GM
probe was pushed through an annular space between the truck
bed and the container to obtain the measurement alL the
bottom surface of the container. The dose at the edge of
the truck bed, about 2 feet away from the container, was
0.4mR/hr., The driver's seat and all points 3 meters avay
from the package registered less than 0.05 mR/r (not
distinguishable from the background values). Note that the
work crew and all other perscnnel remained at distances
greater than 3 meters away from the package, throughout the
unloading coperations except for short periocds of approach (§
to 10 minutes) by the work crew for conducting surveys,
attaching the straps, clevises and crane hoocks etc. The
dose rate at a point be - the middle of the container and
beneath the truck bed » & mR/hr (about 3 feet away from
the contaiser).
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The swipe surveys of the external surfaces of the steel
container and the truck bed showed a maximum removable
activity of about 70dpm per 1l00cm< area.

The shipment was accestable as received since it
satisfied che regulatory requirements, (The dose rate at
any point on the external surface of the package did not
exceed 200mR/hr and d4id not exceed lOmR/hr at 1 meter
distance. Also, ths removable radicactivity was less than
22.000dpm/lOCcm2. Individual sources were cer+tified to pass
the leuk test).

OBJECTIONE EY THE RAUIATION SAFETY TFFICE STAFF

M. Fred Miller of the RSO objected to the unlcading of
the shipment. He said that there was & likelihood of
accidental exposure even to those persons who were present
inside the building but not participating directly in the
unloading operationes. He requested that all personnel in
the building be informed aliout the unlcading work.

I called a meeting of all perscnnel at the building, at
about 3 p.m. In that meeting, the details about the
shipment and the procedures to be followed ir the unicading
cperation were discussed. The following con. .usions were
reached at that meeting and were implemented.

1. All personnel not invelved in the unloading operaticn
were given the cption either to leave the building or to
remain in the conference room inside the building. Note
that the conference room is at the west end of the building,
about 60 feat from the ®CCo worx area.

2. A road barrier would be set up to limit access to the
work area, during the removal of the lead cark from inside
the outer pack., (Mr. Neideger's suggestirn).

3. Film badges would be issued to both the driver Mr. Frank
Kendall and the crane cperator Mr. Bud Garrelts (Mr.
Wilson's suggestion).

k. Mr, Scoty i formed all those present at the meeting
about a recent telephone conversation he had with Mr. Todd
Tillinghast of the General Electric Company. The call was
made by Mr. Scott to apprise Mr. Tillinghast about ocur plans
to lift the lead cask and place it - the rear of the truck
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to measure the streaming radiation dose at the bottom
centeyr, which was believed to be 2R/hr. The maximum rating
of our instruments was ZR/hr and the higher range of 0 to
2R/hr was attainable only through the interral GM detector.
Any attempt to measure the 2R/hr field would unnecessarily
increase the radiation dose to personnel.

The .emovable activity from the acgoouiblo surfaces of
the lead cask was less than &5dpm/100cme.,

After completing the radiation survey, the lead cask
was placed on absorbent papers at the rear 2f the truck.
The combined operations of removing the top lid, lifting the
lead cask out of the steel container, radiation surveys of
the lead cask and placing the lead cask at the rear of the
truck took about 30 minutes. On the average, the work crew
might have been exposed to a radiation dose of about "mRem
(=70mR/hr x 0.1 hr). The driver and the crane coperator
would have received a smaller dose than given above, because
of larger distance of separation.

REMOVAL Or THE SOURCES

The truck with the leud cask positioned at the rear was
backed into the pool room, through the open east bay door,
within about 10 minutes: all work crew personnel were at
least 10 feet away from the lead cask.

The lead cask was then lifted using the overhead crane
in the pool room and the truck was meved forward., The lead
cask was then kept on abscrbent papers on the floor. The
radiation dose was again found to be a maximum of 70mR/hr at
all accessible surfaces of the cask, when it was placed on
the flooyr of the reactor hall.

Mr. Scott locsened the bolts on the lid of the cask:
the 1id was left in place., Then the cask was glowly lowered
to the bottom of the nuclear reactor pocl and was placed at
the east end bottom of the pool The 1lid of the inner cask
was lifrted out of the pool and was placed on the south east
end of the pool room.

The sources inside the rereptacle of the lead cask were
removed, under water, using lonug tools. They were placed
near the center of the socuth wall of the pool. Note that 26
(pencil) sources were kept in one container ané an annular
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source was kept separately (on the projection of the middle
partition wall)., Radiation dose measurements on the surface
of the pool at a point directly above the sources did not
show any increase above ambient levels in the past (about
0.05mR/hr). Note that the reactor was not coperating ot this

time.

The empty lead cask was lifted out of the pocl, again
using the overhead crane. Continucus dose rate neasurements
at the water surface above the ciLsk, while it was lifted
out of the pool, showed that the cask was empty. The empty
cack was placed on zbsorbent papers on the east wall of the
pool. Water inside the receptacle of the cask was drained,
The body of the cask and the lid were wiped clean and dried.
Svipe samples of the cask showed a maximum rer svable
activity of about 850dpm/100cm<, The dose rate of the cask
was at the ambient level (of the pool room) of about
0.05mr/nx.

The empty lead cask w~as then placed at the rear of the
truck. The repacking operations were the reverse of the
unpacking operations. The truck with the empty lead cask
packed inside the steel container was released for the
return journey to California. All the procedures given in
this section were completed within about 90 minutes.

In all these operations, t.e work crew might have
received about "mRem of radiation dose (70mR/hr x 0.1 hr)
mainly at the time of locsenin- the bolts and attaching the
crane heoks to the cask. The driver and the crane operator
were stationed far away from the wcrk area.

RADIATION DOSE EQUIVALENT ESTIMATES

All seven digital dosimeters used by the work crew, the
driv v and the crane operator were found to read less than
imRem of radiation dose equivalent for whole body exposure.
However, the body extremities might have received a higher
dose. ] estimate from time of esposure X exposure rate
that the radiation dose equivalent received by any part of
the body is less than 15 millirem for any member of the work
crew; the driver and the crane operator did not work near
the lead cask and therefore would have received less +'.an 15
mRem of exposure, Note that the maximum permissid’s
exposure is 1250 mRem for a calendar gquarter. Taus, the
additional exposures received in this work vere well within
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the regiLlatory limits. in view of the above cobservations,
I did not make a special request for immediate processing of
the film badges.

BUILDING RADIATION SURVEY AND POOL WATER ANALYSES

After emplacement of the sources in the nuclear reactor
pool, varicus areas of the building were surveyed with
portable instrument the same evening (September 29) by me.
The radiation lavels on the lst and 2nd floor of the
building (offices and hall wvays) were found to be less than
0.05mR/hr-typically 0.0lmR/hr-and showed no great variations
from place to place. The cave room was monitored later and
the radiation levels showed no increases relative to the
past, i.e. before emplacement of the new zsurcos. Pool
water showed l.ctle or no changes in the Co concentrations
compared to past cobservations.

From thz above cobservationg, ] conclude trat the
addition of the new sealed sources of ®0Co into reactor pool
did not cause significant increases in the radiation level
in all occupied areas of the building. The unloading
operations did not result in leakage of the sfcurces.

EPILOGUE

It appears that one or more persons at the Radiation
Safety Office made a request to Dr. Walfred Peterson, the
WSU Ombudsman, to undertake a complete investigation of the
evonta relating to the shipment, since they believed that
the 60Co project was not planned and executed well. The
complaint was made on or about October 7, a week after
completion of the work. Dr. Peterson had contacted Dr.
David Barbee, Director of the Nuclear Radiation Center, who
in turn requested Mr. Arden Scroggs of DSHS, on October 11,
for an investigation. Note that Mr. Scroggs was at WSU
during the period October 10-12, conducting the annual
inspection of the Radiation Safety Program. Mr. Scroggs had
discussions with the Radiaticn Safety Office staff and me
and his findings were reported at a meeting on October 12.
Personnel present at the meeting were Dr. Robert Smith (Vice
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Provost for Research), Radiaticn Safety Committee members
{except Dr. M.J. Smerdon), Dr. David Barbee, Mr. Donald
Elting, Mr. Fred Miller and me. The major points of Mr.
Scroggs' report are given below,

1. Planning for the receipt of %0Co shipment was haphazard.

2. Members of the Radiation fafety Committee, the staff at
both NRC and RS0 should have been briefed before the arrival
of the sources. The occupants of the building were not
adequately informed.

3. Lines of authority were not distinctly defined; the RSO
is in charge of the scurces geing into the NRC.

4. The Radiation Safety Committee did not authorize the
receipt of the shipment.

&, A little bit more time should be allowed to develop
plans and procedures for dealing with projects of this
nature.,

6. No one was hurt in the work. However, end does not
justify the means.

7. A memo of understanding between the twe groups (RSO and
NRC) is essential.

SUMMARY

Sealed sources of 80Cy of total activity of 8049 Curies
were received as a joint donation from Nortixop Corporation
and J.S. Shepherd and Asscciates. The scurces will be used
to upgrade the gamma irradiation facility. The total value
of the donation which includes transportation, leak testing
of the sources in the hot c¢=ll and manufacturing costs is
estimated to be about $70,000 (extimate by Mr. Scott).

The sources were received at WSU on the afternoon of
Septemboer 29, 1988. The scurces were unloaded and stored
under water in the nuclear reactor pool;: the unloading
operation was completed in 4 hours. The radiation exposure
to personnel involved in the unlocading operation was kept to
the minimum achievable levels which were well within the
regulatory limits. Direct reading digital dosimeters placed
on the work crew perscnnel revealed less than 1 mRem
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TC: Korthrop Corporation

RL: Cpeciel Fors Testing of USK 368 and AECL C~132 Capsules

TMPACT TEST

.

ko wvisidle physizal cehange 5 tha Capsuien, except a elignte
indentation en the veld end whi.ch vas subjecied Lo the isvace,

Each capoyle wvas dropped tvice. Capsules pasnsed

Toet submeguent ts tre inpact Cesting.

5

i

ASHALION Prs9
T ———— —— —

THis test wvas performed four times on each capwule;

iesx tightress

ence on each

€id  and  twice in the $ecticn ©f the capwule between the ends,
Payeical dimege was detacted in the capocle wallw; they weras
dimensionally distarted, Dhowvever, viseible inepection shoved bo

Crecke or breaks in the walile or wve'ded d-easn,

Capovies passed

leat 2igntness tess Subteguent to the Percussion testing.

SENTDINS TESY
- -

Capsilen ware beld in a collet asoembly with 1/2 of the capwule
Feri:uding. A Dillet was used to iBPact the capsules once on the
extended end of the caraule. Thie capsyules bent and the walls
were distorted et the location of the collet epening. Visidle
inepecticn ahoved ne Cracks or breaks in the valls or welded
areas. Capsules pessed laar Cighitness test subsequent to the

bending testing.

MaANUTAl T URERS - ENCinEERS

CONSUL tan?s

L



MEAT TEST

Tha exiericy of the copoules werse discolored, wieible i1nepectio~
$howed N eracks or breaks in the wvells of weld aresasc. Caveules
passsd leak tightness tTest subse . ent Lo beat testing.

L Epeciaficacion 49CFR 173,469, Section 1, provides that a
f.%%srent copeuies mey be vsed for sach of the above referenced
teitu, however J.L, Shepherd & Asscciates feals 1t {3 & much more

I35 o4 Testing program to subject ene Special forz =apesule to
als of the above tests.,

s /“'
— _;?‘ff%é::zr”‘i;r’

J... SHLFNELRZ

DATL. July 24, 1967
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SPECIAL FORM CERTIFICATION K

$7:¢ Northrop Corporation, Airzraft Divisien

RE: USN type 368 and AECL type C.132 Capsules

Cre each USN type 368 special fors capsule fabricatsd per USN:
draving 0B0L0] (furnished by J.L. Stepterd & Ashuciates), and ene
each AECL type C-137, C9%9, t,.e 66, dpactive srezial fors
Catsules (furnished by Northro~ ~ 3.,), were special form testad

in eccordance with 49CFR 17. - Yaets performed are s
follovs:

Izpacst Test 175.46% (b)) ‘

Percissicn Test 475,463 (»2)

Bending Test 172 468 (1))

He 4t Test 173.469 (b4)

%1

i Tesls were successfilly eunducted on one source capsule of
Gu.l Lype. Alter each test, leax tighiners teets were performed.
ALl sources passed the leax Tistthass tesls, trerefore, Doth
cafsu.e configurations are certified to be Special Fors.

T2, LA

¥ s Lidy aﬂL:“‘l . [

DATL July 48, 1989
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Btate University

Muclear Radiation Center, Pullman, Vashington 99184-1300 / 509-335-886841

MEMORAHNDOUN

To: Raciaticn Sa‘ets Office
From: Marsha.l Scot:
Date: Sept, 14 1523

Subject: &0 Co Scurcas

As we discussed the Ccobalt sources should bDe arriving scmetine arsund
Sept. C7 or the TAth, This shioment will be sent from G.E. and the
SSNTACT perscon snoulo ke Todd Tiliinghust (41% . 8ai~4l%a. I[f thers ars
any QueIticns c¢r probiens. ALl the sourzes will be in Jne Shipping cast
ang will D& ranc ed under water in the resctar peel. Thay will tren be
placed in stcrage for use AN the &0 Co Lirragdisetion facality. Locates in
Eill Wilecrs file is a ligt of the scurces and their las® Swipe test.
The fullowing information might be useful for the fi.e

L2Tatad in Lthe reactcor pool are two sCurcEe. The first SoUrc® was
drradiatac b Flcher ang had a total activity of 3,900 CL a8 5% Decamcar
17 172l ard “"e secznd SOUrSE® wés Arradiatad in the MTE reescior at ldabo
Falls and 1% had & total activisy 97 19,200 CL as of sgral o 1748 andg
Was tagoed as WSU-TOL, Ae of todas the decs. @9 acticaty 3f SCurcd %L i3
440 Co. ani scurte WEU-TOL L8 1.,0%% Cu. The sourzas "hat are to e
SR ivared AN Sa0t. B listed A tRe actscred Sarrelzendencs *ile.
FRCCESURE:
£ougpen arfival fo- Jdav Canace ang swile L@

1. E.amen the truc! #nd zas
r coantamination,

truclh ang cas: fo
«+ Ferove p2ol railing from end of peel ang gack truc! inte pocl reem
AN elace cables and clevises ON Cash and securs := crane hochk
A, SBlowly raiss 6,000 1b., cask from truck and lower inte pcol.

T« with the cask setting on the bottom of the pecl ramove the end cap
©f the cash and set on pool raoca floor.

&. We will then place the sources on the oocl tleor tanporally taill
they can be placzd in the irradiatiorm holder.

7. The empty cask will be lifted from the pool fleer and placed on the
truck.

B. Ancother swipe survey will be made of tre cask ard truck befors the
truck leaves the sita,

NOTE: Fool water calysis will be made bSefors and a'ter the sour=ss are
placed in the pool. Consideration to flour locading and poei .
cortamination has been aralyzad. and found to be of lit4le %}

. significanca.

/
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September 23, 1988

J. L. Shepherd & Associatas
1030 Arzoyo Street
San Fernandy, Californta 91340

Dear Mr. Slepherd:
ALl surfaces of the following sources “u e Been szeaved and the transfarasble

surface activicy has been faund to be le:s than 0.005 micrscuries for each
soyree

afrqee SERAL - e RATE SHtPues

Cas80 AECS XC209428C:670 72 9/26/88
: 871 . .
‘ 672 a .
: 673 . .
. '6.‘- - .
- .6‘5 . -
- '6’6 - -
. 067’ Ll .
. '6.8 . -
’ 679 ’ .
’ +680 . .
. <681 ’ .

Please let us knov (f ve €4n Provide addit cnal information.

-m—<::g5:;111—‘“"'“_’

Tocd TL1lGwghast

Sa.es Speclalise

Irraziation Processing Operation
(m.f) % l.ud9s

s 4
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Septoanher 21, 1988

J. L. Shepherd & Associatas
1010 Arrove Streasg
San Fernande. Californias 912340

Dear Mr. Shephesd.

ALl surfaces of the follovirg soutses have Seen spearsd ard the transferable

surface activity has been found to be less =han 0.00% sicrocuries for esch
source.

xrA‘-A.’ ’o;q :’vrs X ropr

Co-60 HENC Jal) 1
Usic Juls
USNC Jais
USNE Jals
USNE Jal?
USNC Juil
USNC July
VSNC Ju20
USNC Ja2
USNC Jaul2
USNC J42)
US3C Jals

9/35/88

* & » & s ® T & » .2
® ® & ® 1+ 2 & 5 5 " =2

* & ¥ = ¥ » » = 0 0

Please let us know {f ve can provide acdizisnal inforzation.

Sincarely,

L Leg

Todd Ti1lingTis

Sales Spacialist

Irraclation Processing Operation
(41%) B62.4396



STATE OF WASHINCTON .
DEPARTMENT OF SOCIAL AND HEALTH' BRVICES
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Noevember 9, 1988

Robert Smith, Dean
The Graduate School
Washington State University
Pullman, washirgton 99163

Dear Dean Smith

The purpose of this letter s to confirm our telephone conversation with your
Radiation Safety Officer, 8. Srinfvasan. on November &, 1988, ordering
Wash'ngton State University to ‘mmediately cease further manufacture and
distribution of Profess~r Brian Lomb's atmospheric gas thromatographs, cease
further recelpt of sealed sources for use in the pool dYrradiater, and to
ensure that the Tritium neutron generator wiil not be used for . esearch until
appropriste procedures are submitted te our office for avaluation. Dr.
Srinfvasan’s verbal statement of inient to comply with this srder 1s hereby
ecknowledged. These sctions have been taken for the following reasons:

On Februery 26, 1986, the University recuested permission Lo conduct
researct and development work on Professor Brian Lamb's atrospheric gas
chromategraph, Authorization was granted by Leo Wainhouse of this
office, with the stipulation that this office would be notifie¢ prior to
any distribution, and that NRC Fuel Cycie Directive B84-22 would be
followed befory distributing the GC units. Contrary to the above, seven
gas chromatographs “‘ve Leen manufactured and distributed, two of which
were tent out of the country 1o the People's Republic of China.

2. The vadicactive sources received from J. L. Shepherd & Associates for
plac .nent 1n your pool irradistor are of unknown construction. Althouyh
@ safety evaluation was performed by Or. Srinivasan prior to receipt of
these sources, he was unable to assure us that the sources were evaluated
for water ‘mmersion. Therefaore, we have serious cancerns for the poten-
tial contamination ¢f the pool, the pool reactor, and the containment
butlaing. Secled sources used in Category 3 poo! irradiators must meet
71 Standarag W542-1977,  Furthermgre, Todd Tillinghast of Vallecitos
hotlear Center stated tnat the 5,000 curte GF source, serial number GEC-
JCS-9147, which they encapsulaced prior to delivery to you, was not
evaluated for compliance with the AnS! standarg.

3. Contiary to your Radi.tion Suiety Office’'s agreement with us that no
research work would be cunducted with the Tritium neutron generator until
the proper procedures had been recuived and approved by our office, our
recent finspection of (he University showed that research work had been
conoucted using the Tritium neutron generator. n

"
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PRICRITY ATTENTION REQUIRED MORNING REPORY -« REGION ¥ DATE: 11/16/88
LICENSEE/FACILITY NOTIFICATION/SUBJECT

Washingtun State University State of Washington Confirmatory Order

Pullman, WN. DN 50-27

EVENI

On November 9, 1988, the State of Washington, Department of Social and Health
Services, issued a confirmatory order to Washington State Un1versit¥ to cease
further receipt of sealed sources for use in the pool irradiator. This order
resulted from an inspection conducted by state personnel on October 10-13, 1988,
The order addressed several matters subject to the Washington State materials
Yicense. The pool irradiator identified in the letter is located in the Triga
reactor pool. A tota) of 27 cobalt-60 sealed sources encapsulated by different
manufacturers, containing approximately 8049 curies, are presently in the reactor
pooi. The Mashi.gton State letter notes that the licensees radiation safety
cfficer was unable to »ssure the State that the sources were evaluated for water
immersion in accordance ANS] Standard N452-1977. The largest single source

(5000 curies) encapsulated Ly General Electric Company for Washington State
University was reportedly not evaluated for compliance with the ANSI standare.
Region V has bcen {n contact with both the State of Washington, Department of
Socia) and Health Services and the licensee, The 1icensee has increased the
frequency of ansiysis of pool water for Cobalt-60 contamination to three times

a week. The Licensing Project Manager, Research Reactors, NRR has been informed.
NMSS 15 evaluating the sources which are fn the reactor pool. The SER (NUREG-0911)
appiicable to the /acility identifies tne presence of a Cobalt-60 irradiator,
licensed by the Washington State, in the reactor peel. e
Fhaa ,‘;.)m...t...x A Charnim] An /200 PevendeussTiFBE . e g
Contact: G. P. Yuhas, FTS 463-3748, H. S. North, FTS 463-3762.
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RAE M SUCARMAN

STATE OF WASHINCTON

DEPARTMENT OF SOCIAL AND HEALTH SERVICES
Ovmpla, Washeglon 965040095

November 23, 1988

Vandy L. Willer
Assistant Director for

State Agreemants Program
State, Local & Indian Tribes Programs
Qffice of Governmental & Public Affairs
Unfted States Nuclear Regulatory Commission
Matl Stop WF-3-D-23
Washington, D.C, 205656

Dear Mr. Killery

The purpose of tnis letter 15 to request your technical assistance in evalu-
ating & number of o1d sesled sources used 1n a Category [I1 poo) firradiater
Tocated in what ts apparently & resecrch resstor secondary fuel storage pool,
We are faced with two fssues her (V) what are the legal ramifications of
the s.ate continuing to Yicense sources n the resesrch resctor poel (or can
these different oactivitias be separated physically as well &9 Yicensed
separately by our two agencies); and (2) should the sealed sources 1in the
pool (both those recently placed thare, as well as those originally asuthorized
by the pre-Agreement State AEC Vicense) be a)lowed to remain?

Recently, one of our Vicensess, Washington State University, who 1s 180 the
holder of an NRC Yicense for & rescarch resctor, received 27 1individually
cealed sources containing approximately 8,049 curtes of Codbalt 60. Washington
Stete University had acquired these sourcer in order to upgrade 1ts existing
frradiator, and was expecting to receive additiona) sources. The origine)
1icense for ar frradfat>r was fssued by the U, 5. Atomic Energy Commission on
May 19, 1961, @&nd suthortzed a tote! possession for the pool irradiator of
16,000 curfes. This orfginal AEC 1icense approved the placement of the
frradiator in the Wishington State University resesrc: reactor pool., In
revieving the Yicensing NMatory for this irradiator, no speci?ic reference 13
made by the Atomic Energy Commigsion 11cense to any particular manufacturers
or mode) nyumbers of the sealed sources. We took over this license when we
became an Agreement State. In the early years of our Agreement State program,
we Automatically renewed the original 1icense. However, in July of 1986, we
attempted to bDe more specific by stating in Item 7 (chemical and physical
form) that the authorized radicactive materials corsisted of "Sealed sources -
garma frradiation unit 1n nuclesar reactor pool.” We felt this would Timit the
1{censes to only th: ssurces already in the reactor poo). However, as we now
know, this too was not specific enough, and Washington Stete University was
able to receive the additional 27 sources from different menufacturers, none
of which have bDeen te. ted to ANSI NE42-1977 standards for Catecory Il
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Page Two

The sourcer which were received by Washington State University on September
29, 1588, were cdonated by J. L. Shepherd and Northrup Corporetion. The
following 15 & description of the 27 sources recelved.

Ja Lo Shepherd

= 1 AECL type 132 stick source with an activity of approximately 1400
curies.

= 1 J. L. Shepherd Kode) 1099 annular source with an activity of approxi=
mately 700 curles.

= 1 J. L. Shepherd serial number JEC-JCS-9147 with an activity of approxi-
mate'ly 5000 curter.

Ine Northrup Corporatisn

= 12 AECL Mode) XC-309 Cobalt sources with an appreximate activity of 22
curies sach,

= 12 U.S. Nuclear Corporation type 368 Cobalt 60 sources with an activity
of approximately 16 curtes sach,

Qur first concern 1s whather the state of Washington shouid continue to have
Jurisdiction over the frradiator, since 1t 13 located in the research reactor
pool which 1s reguleted by the U.S. NRC (reference 15 made to NRC Inspection
Manual Part §900: Y0 CFR Guiderce - Part 60), | have enclosed a copy of the
orfiginal spplication anc subsequent Yicense which was Yssued by the U.S.
Atomic Energy Commission to Washington State University for the pool frradi-
stor on May 19, 1961, AYso Included in this package s a copy of the renewa)
spplication and subsequent license 1ssued on May 11, 1966 by the U.S. Atomic
Energy Commission and the Washington State University's application dated
Apri) 26, 1967, to the state of Washington for & Washington State radiosctive
moterials 1icense, which vis Y3sued on May 6, 1967 (see Attachment 1, License
History).

Our second concern has to do with the Integrity of the origina) sealed sources
and also of those sources recently received by the University, All of these
jouUTces appetr to pre-date the Agregment State Program; thus, any sesled
source evaluations would have been done by the AEC and would appear In your
archives, We therefore request technica) essistance to assure that there has
baen an adequate evaluation of both the origina) sources &nd the sources
received on Septemder 29, 1S88. The following 1s a summary of the sesled
source information contained in ALtachment 2t

1. Letter from Washington State Unfversity acknowledging receipt of the
origina) source from Picker Research Center,
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Vendy L. Niller
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2. Washington State Yicense application and source diagram fur the Idahe
Nuclaar Corporation source.

). Information for J. L. Shepherd & Associates Mode! 1099 annular source.

4. Letter from Nerthrup Corporation regarding the 12 U.S. Nuclesr Corpors-
tion Type 368 sources, and the 12 AECL C-132 sources and & diagram of the
tources.,

6. Jo L. Shepherd & Associates specia) form test reports on the U.5. Nuclear
Corporation Typs 2368 and the AECL Mode) C~132 capsules, and the Mode!)
1089 annular source.

6. A letter from Nordion (formerly AECL) which provides data on the AECL C-
132 ang xC-309 sources.

A complete report *ri. washington Stete Unfversity on the evalustion and
recaipt of the Cobalt 60 sources on Septembar 29, 1988 ‘s included a9 Attach-
ment 3,

On  November 8, 1988, we contacted Steve Baggett of your of fice and received
preliminary iInformetion concerning some of the sealed sources. We have since
been in contact with Jack Hornor and Dave Yuhus and apprised them of the
situation, An order has been fssued to the Desn of Greaduste Studies »t
Washington State Unfversity to cease recetving further sealed sources for tne
reactor pool wunti) @ determination can be made 48 to the integrity of all
sources now In the reactor pool. Although the sources have passed the Depart-
ment of Transportation raquirements for specia) form, thay have not been
tested to the more stringent ANSI NB4A2-19877 Category II] Yrractator standavds.

We would appreciate & response a3 soon as possible. If you have any
questions, feel free to contact me et {206) 586-8949,

Sincerely,

Office of Radiation Pistection

TRS:k!
Enclosures
cci Jack Horner

Dean Kunthire
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. RADIATION SAFETY OFFICE (509)325-89 16
MEMORANDUM
TO: Dr. T. Okita, Chairman, Radiation Safety Committee
FROM: Dr. B. Srinivasan, Director, Radiation Safety Office
DATE: December §, 1988 '

SUBJECT: Frea Miller's momorandgﬂ of December 1, 19°8, to you
on the receipt of Co sealed sources and my
analysis of Mr., Miller's concerns

At the Radiation Safoty Committee meeting on December 1,
1988, Fred Miller discussed his continuing concerns about
gsdiation safety associated with the receipt of 8049 curies of

Co sealed sources., At tnat meeting, he provided you with a
memorandum lirting those concerrs. A copy of the memo is
enclosed. Here I will provide answers to er~h one of those
concerns, dvawing upon my own observations and recall of
events which harrened on September 2y, the day on which the
aforementioned sealed sources were received at WsU.

In addition, I will provide an analysi¢ of the progress
we have made at the Radiation Safety Office (RSO) since my
return to WSU on September 19, 1988. I an heartened by even
the small amount of progress. At the same¢ time, I am
disillusioned by the continued misunderstanding and even
distrust which exists between diffarent factions at the
Nuclear Radiatior Center building. I will try to bring into
focus the cause for unhappiness among the staff at the
Radlation Safety Office, as [ perceive it. Thus, I am writing
this mem¢ with the hope that it will provide an opportunity
for healthy discussions, satisfactory resolutic~ of conflicts
and the emergence of a spirit of cooperation. This must occur
soon if we are to succeed in our work at the Radiation Ssafety
Office.

80¢o report of November 4, 1988:

Earlier, in a report prepared on November 4, 1988, I
provided an analx&il of the radiation safety aspects governing
the receipt of Co sealed sources. I wrote that report to
satisfy the following three purposes:

1. A record of events related to the planning and executicn
of the work;

2. A record of my analysis of radiation safety aspects; and

-

3. A reference guide for the future. #q
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Since cumpleting the report, I have sent a copy to DSHS in
Olympia to aid in their inspection wark.

Inn preparing the rfeport, I paid special attention to
pointing out the cocperatiun which existed between reambers of
the wurk crew whe carried out the actual unloading operation
and cother individuals in the building whe proviaed ideas,
suggescions and actual help (e.q., managing road parriers,
distributing film badges and dosimeters). In that process, I
avolled mentioning the conflincts and infights between
individuals and groups which had been in existence for several
months prior to the arrival of the sources. Nevertheless, the
perscnaiity conflicts and differences were laid aside, even
for a day, in order to complete the unloading operation in the
sal'est possible sanner. This was seen by me surely as a sign
of progress, However, I see signs of stress again. It is
irperative that the rnot cause of this stress be identified
and conflicts resolved. I will address this issue towards the
end of this memo, » * providing answers to the recently
submitted list of sg < concerns of Mr. Miller.

Mr. Miller's concerns and my answers:

The six specific concerns listed in Mr. Miller's memo of
Decegber 1, 1988, and mv answers are given below.

1. The tirst concern was that David Barbee, NRC Interim
Director, and B. Srinivasan both denied that the NRC
building residents should be informed about thu transfer
of 8000 Ci of °V¢p from a semitruck in front of the NRC
to the reactor pool. My answer follows.

I took charge on September 22 to deal with the
radiation safety matters connected with the expected
shipment. I ask2:d Don Eiting to join me as a member of
the work crew and Fred Miller to Ealp me with the
analyses of pool water samples for C> content. In
addition, Marshall Scott of the NRC had provided copies
of communications between him and the donor of the
sources to the Radiation Safety Cffice, -ven before my
arrival at WsU. Furthermore, Mr. Scott wrote a memo to
the Radiation Safety Of ice on September 14 in which he
described the proposcd plans for unloading the sources.
Finally, I did show a copy of my letter addressed to Mr.
Verellen of DSHS in which I described the expected
shipmeng to the RSO staff. Thus, the RSO staff were
aware of the details about the expected shipmert.
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The 50Co shipment was expectec to arrive at WSU with
the shipping container placed near the rear of the truck.
If that had happened, the transfer operation would have
been a simple one as shown in the written plan of
September 14. However, the container was found to have
been plared near the middle of the truck. Therefore, the
unloadiny plan drafted earlier had to be modified. The
modified plan required moving the inner lead cask towards
the ) ~ar of the truck. This required further information

frc1 .+ shippers and the services of a movable crane
£r.n .ocal company. Je were interested in completing
:r .nicading operation by the end of the day suv that the

dCo sources could be placed in a locked area of the
building rather than outside the building on the bed of
the truck. Thus, a sense of urgency prevailed during the
afternoon of September 29. The sources were transferred
to the :ottom of the poel with full consideration to
rediaticn safety in the operations.

I conclude that it is erronecus to call the transfer
operation an emergency.

3. The third concern was that there was no written plan. My
answer follows.

To the best of my knowledge, Mr. Scott had been in
communication with the RSO staff during the period from
July to September, 1988, about the donation of the
sources and coordinating his efforts with the RSO in
acquiring them, The last communication between the RSO
staff and Mr. Scott before my arrival in Pullman was on
September 14 in thich he had described in writing the
plans for unloading the sources.

I concluc that the statement in the third concern
is not correct.

4. The fourth concern was that we used untested carrying
gear. My answer follows.

Mr. Miller said that the carrying gear was in
reference to the straps which were used to attach the
inner lead cask to the hooks of the cranes used in the
work. The straps and clevises were obtained by Mr. Scott
from the WSU Physical Plant in early September. At that
time, Mr. Scott was expecting the shipment to arvive in
mid-September and thus he was prepared quite early.

L ISR TR A=,
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The straps and clevises used in the wunloading
operaticn are capable of supvorting loads of 10,000 1bs.
As an additional measure of safety, Mr. Scott used two
straps instead of the required one strap. Thus, the lead
cask was lifted with a good maryin of safety.

Recently (on December 2), I learned from Mr. Scott
that he nad used the straps instead of chains or cables
because these straps are used routinely by Physical Plant
personnel to lift heavy loads of about 8,000 lbs. Mr.
Scott also learned from them and other heavy machinery
operators that straps are superior to chains and cables
because of stretching and shock absorbing
characteristics,

I conclude that we used the appropriate carrying
gear, relying on advice from routine users.

The fifth concern was that we moved in unbraced locad. My
answer follows.

The inner lead cask was kept at the rear of the
truck and moved unbraced. In that position, the total
distance driven was less than 200 yards and at very low
speeds (mostly in the reverse gear). The rcad was
blocked for all other vehicular and pedestrian traffic
(other than the work crew). We did not anticipate any
accidents during this short trip.

1 conclude that the unbraced lcad did not pose any
safety threat tc the cperation.

The sixth concern was that of whether we hg satisfied
federal NRC regulations for placing the Co in the
reactor pool. My answer follows.

I believe that Mr., Miller is possibly referring to
Terry Strong's letter (from DSHS) dated November 9, 1988,
an which Mr. Strong had asked whether the sources were

suitible for water immersion. All the sources were
m :u.actured according to the specifications required for
special form radioactive materials. Although these

sources were not specifically tested for water immersion,
the shippers and donors of the sources state that these
sources are suita%ﬁc for safekeeping in the nuclear
reactor pool. The Co concentration determination of






T. Okita
Decenmber 5, 1988
Page 7

directiy without giving the necessary chances for the
local system to succeed.

1 want to suggest here that Mr. Miller, Mr. Elting and
Ms. Urury be provided an opportunity to write up their
grievances and }; “esent them to the proper officials toward
finding a satisfactory solution for their concerns. I
encourage them to address the real grievances and seek
solutions for them. In this manner, the root causes for their
unhappiness may be eradicated, resulting in a happy,
productive working environment.

Enclosures
cc: Menmbers of Radiation Safety Committee
Dr. R.V. Smith, Graduate School
Dr. W. Peterson, University Ombudsman
’ydmbcrs of staff of Radiatinn Safety Office

a8g:cre
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Additicn to the memorandum from Dr, B. Srinivasan to Dr. T.

Qkita

Since writing the above memo and providing you with a
handwritten copy on 12/%5/88, Arden Scroggs, has completed the
follow-up inspection on the foranoon of 12/7/88. The same
afternoon 1 met with Dr. Walfred Peterson, WSU Ombudsman, and
told him about ny desire that the Radiation Safety Progrum
move forward and the users of radicactive materials get the
best service possible from us. Towards that end, the RSO
staff and I must reaffirm our commitment tc our duties and
responsibilities 2t WSU. Here, I will make a personal appeal
to tiae RSO staff to effect a spirit of cooperation.

pReal to Mr. Don klting, Mr. Fred Miller and Ms. Josy Drury

During 1982-87, 1 have worked at the RSO in association
with all of you for varying periods of time and found each one
of you capable, conscientious and hardworking. I hold the
same opinion today.

In the past two and a half months in your zeal to correct
events which you parceived to be wrongdoings, you followed a
path which y-passed the rourmal channels of communication and
sought the .aelp of Dr. Walfred Petersen, WSU Ombudsman, and
Arden Scroggs,; Compliance Inspector at DSHS. Because of your
direct dealings with neutral observers, I was forced o limit
my commuiications with you so that the integrity of the
investigations would not be compromised.

The inspection work by Mr. Scroggs .s now complete. We
will have to jddress and remedy the deficiencies which he will
be communicating to us. Dr. Peterson has also completed his
work to a great extent in addressing your complaints of the
past few months., He is of the opinion that we at the RSO must
put away the differences which have divided us in the past and
move ahead with constructive plans for the future. I liked
his advice and I requested his help. He would like all of us
to meet together with him and affirm our intent to work
together with a cocperative spirit. I have asked Dr. Robert
Smith to visit us at our coffee break time on 12/16/88 and
inform us about his expe. .tions and define the role for our
office in meeting the reeds of the University. I will be
asking the Staff Personnel Office to provide you with
guidelines to obtain redress for your complaints against me.

In summary, I have done my best to begin the process of
communication between all of us. I want to succeed in
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establishing a good Radiation Safety Program. I want all of
you to join me in this endeavor.
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lADIAT.ION SAFETY OFFICE (509)335-8916
MEMORANDUM

TO: T. Okita, Chair, Radiatien Safety Committee

FROM: F. Miller, REO

DATE: i DEC 1988

SUBJECT: Concerns relating to 60Cs transfer

My concern on 29Sepf8 was that D. Barbee, NRC Director and B.
Srinivasan both denied that the NRC buildins residents should be
informed about the transfer of 8000 Ci of 600 from a semi-truch
in front of the NRC to the reaztor pool.,

At a Rediation Safety Office staff meeting on 30Sepg8, 1 objected
+3 E. Erinivacan's statement that the transfer went emoothly. 1
+ated my concerns that:

the transfer waz handled as ar emeTrTency:

there was no written plan

we used untested carrying gear:

we moved an unbraced load:

1 questicned whether we had gaticsfied fedexral NRT
vegulations for placing the ¢0Co in the reacter pool.

pe: B, Srinivasan

po- WL
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Washington
State University

Office of the Vice Provost for Research and Dean of the Graduate School
Puliman, Washington 99164-1030 / 509-335-353%

March 3, 1989

Mr. Arden C. Scroggs

Radiation Health Physicist

Department of Social and Health Service
Olympia, WA 98504-0095

Dear Mr. Scroggs:

Thank you for your letter of January 23, 1989 and your thoughtful analysis of
organizational and operational issues connected with our Radiation Safety Office (RSO). 1am
Kleascd that ro items of noncompliznce were noted as a result of your recent visit, however, we

ave been very concerned about the issues of communication and cooperation in the RSO as
outlined in your letters t¢ me and to President Smith.

Since your visit we have taken several steps to remedy the communication and cooperation
issues. lrutially, this ‘nvolved visits with each of the staff members, extens e discussions with
the Director, Dr. B, Srinivasan and the Chair of Radiation Safety Commut:: , Dr. Tom Okita . Our
de'iberations also included communications with se veral faculty served by the RSO.

As a result of these activities, we are committed to the following course ¢ action:

1. A new Director of the RSO will be recruited and hired effecti » August 1, 1989,

2. Dr. William Rayburn (Associate Vice Provost for Research) and I will supervise a
planning effort over the next three months which shoald result in :

a. /- »~largement and improvement in office space allocated to the RSO.
b. A resvaluation of job descriptons with possible reclassification of staff members.
¢ A thorough eva'uation of personnel needs of RSO.
d. An evaluation of chain-of-command and reporung functons of the RSO.
During the planning efforts and the hiring of 2 new director, we expect to involve fully the
present siof’ o= 2 gaze in discussions with staff members of the NRC and the University Health

and Saferv Domanment.  We believe that the results of these efivns will be a sate, compliant and
smooth runzing Rediction Safety Office at WSU.

Fo' - nc:-2 responses to the specific recomm>rdutions made in your letter of January
23, 1988, ... . uzicings D, E. and
ltem I . " b irnoinerator opesator is provided witl a dosimeier. Also, a dosimeter has been

placed in Uiy 1ot «f temporary storage (before incincration) of radicactive materials, in the g
7T TR o S Lo
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Itern D.2. Thyroid and wrine tests for the incinerator operator, at quarterly intervals, will be
given. We have completed such tests for wie first quarter of 1989.

Item D.3. A special area, marked with proper signs and separated by rope barrier, has been set
aside on the southeast side of the incinerator building, for temporary s*orage of radioactive
materials awaiting incineration. '

Jtem D.4. The top inside portion of the incinerator stack was monitored using pertable survey
instrument as well as by swipe samples. The survey showed that removable radioactivity as
well as the radiation dose were close to back ground levels. The results are available tor

inspection.

lItern D.S. Procedures are being developed that will be ¢ llowed for the disposal of ash at the
saritary landfill site. These procedi =s will take into account disposal methods for the
ash in order to minimize radiation exposure to operation pcrsomx:{ and to achieve the least
impact on the environment. These procedures can be inspected at the time of your next visit tw
the site.

Item E. The semiannual visits by F.SO staff 1o the off-campus areas will be implemented to
carry out radiation surveys and to provide other required services (transportation of radioactive
wastces, radiation safety instruction etc.). In the first quarter of 1989, the Radiaton Safery
Officsr visited the Puyallup Center 10 offer instruction in radiation safety, survey the
laboratories and provide guidelines for safe storage of radioactive wastes.

Item . We fee! that the Radiation Safety Commirnee minutes have represented accurately the
contents of the business transacted .. the meerngs. However, beginning in February 1989, we
are taping all meetings and making extraordinary efforts to assure that the minutes reflect
completely the course of all Radiarion Safety Comminiee meeangs.

1 trust that you will contact me if you have further concims or suggestions regarding

rediation safety at WSU,

Thank you once again for recommendations on our Radiaton Safety Office.

Kind regards.

“Robent V. Smith, Ph.D.

Vice Provost for Research and Dean, Graduate Sthool

pc: President Samuel H. Smith

r. B. Srinivasan, Director, RSO
Dr. Tom Okita, Chair, Radiation Safety Commitie
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State University

Nuclesr Radiation Center, Fullman, Washington 99164-1300 / 509-335-8641

MEMORANDUM

TO: David Barbee, R.V. Smith and Reactor Safeguards
Committee

FROM: Bill Wilson “W/ ik WAL(H

DATE: March 9, 1989

SUBJECT: My retirement and its impact on the Radiation Center

My position at ths Radiation Center has been one invelving
long hours and 1locs of pressure and stress over a long peried
of time due to the nature of a nuclear reactor operation. The
impact of the Jjob over a 20-year pariod, especially the
increased gtress over the past two years, has had a
significant impact on my health and my wife and family ha'e
prevailed upon me to retire from full-time employment «u
July 1, 1989.

For many yeurs I have been arranging things so that I could
retire on or after 10/1/86 when my service to the State, plus
military service, equaled ! " vyears. I spent ten years in
various management positions at the University of washington
reactor and the past 20 years in a management position at the
Washington State University T7TRIGA reactor. I hzve been
eligible to retire under PERS I since 10/1/86. I was
considering retirement in 1988 but late in the winter of 1987
I elected to continue ny employmont at the Radiation Center in
deference to_the impact my retirement would have upon the
staff of the Center (overriding my personal interests) due %o
the eminent possibility of decommissioning or refueling. It
is now apparent that these activities will not take place for
a few years beyond the time I am willing to werk full-time
beca.se of health and } =cnal considerations. Accordingly, I
irtend to vretire from . all-time employment as previously
stated above at the end of June, 1989.

I will consider helping to lessen the impact of my retirement
on the Radiation Center by working part-time as is permitted
under the State Retirement System regulatione, The wuxinmum
that I would be allowed tc work is 40% (tw. days a week) and I
would not desire to do evern this for more than about a year,
depending on my health. Such an arrangement should allow my
replacement to be hired and qualified while still meeting all
the staffing requirements of the reactor license.



Barbee, Smith & Safeguards Committee
March 9, 1989
Pags 2

WSU and the Radiation Center have cone of two fermidable tasks
which must be completed in the near future. The fuel in the
reactor must be changed from HEU to LEU fuel or, if the
Administration so chocses, the facility decommissioned.
Either of these options will require a very experienced and
SRO licensed reactor manz- .ment person in adaition to the
Reactor fipervisor. These operations will regquire a thorough
understarding of the Federal regulations as well at the
requirements in the facjlity license and will involve quality
assuran~e considerations, safety analysis of e2.n major
cperation and «criticality considerations. Recently, the
Federal government made changes in the regulations concerning
decommissioning planning for all non-power reactors. Before
July 26, 1990, WSU must cubnit a prelimirary decoamissioning
plan, including: 1) a cost estimate for decommissiosning, 2) a
statement indicating the method by which the funds will bpe
provided. and 3) a method of periodically adjustiry the cost
estimate. The government is essentially forcing all non-power
reactor owners to realistically 1look at the costs of
decommissioning and to set up a mechanism or fund to cover the
cost of this possible evertuality. I recently received a cost
proposal for decormissioning the WSU reactor from the Nuclear
and Advanced Technology Division of Westinghouse that will
enable WSU to file the vequireu information.

Kistorically, the Direztcr of _h:e WSU Radiaticn Center has
been an faculty member with a PhD in physical science and with
a2 number of years experience In nuclear science research. The
ANSI standard for the selection and training of perscanel at
rerearch reactors does not giv- specific requirements for the
Level 1 person or director but indicates that he should be a
very experienced senior person. One of the unwritten rules in
dealing with the Nuclear Regulatory Comuission is that they
will never, naver let you decrease a specified roquirement or
self-imposed one znce establis*. 4., Thus, I am not certain how
the Commission will view taue permanent appointment of a
director who is not a senior faculty member with a PhD and a
number of years of nuclear science experience.

Ancther point that must be taken into concideration is that in
1969 when I came to work at the WSU reactor there were also
two cther nuclear engineers on the staff of the facility.
Thu<, the number of professionally traine. nuclear engineers
t'ith extensive research reactor experience has dropped from
three to one and is about to drop ¢ zero. Obviously, this
will not be acceptable to the Commission and probably will be
viewed as a violation of the facility 1license. A
professionally trained nuclear engineer with research reactor
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experir _.e thus must be hired to replace me as soon as iu
posesib. «

The problem that WSU will enccunter in hiring somecne to
replace me is that the pool of qualified people with the
requisi*e acacemic training and research reactor experience is
very, very small. I doubt very much that WSU will find a
gqualified person to replace me who will come te work at WSU
unless WSU offers that person the director's position. The
nunber of people entering nuclear engineering programs has
significantly declined in the past ten years and the demand
for experienced nucle r pecple at nuclear power plants has
risen recently. There are numerous open faculty positions in
the Nuclear Enyineering programs of various schools and the
University of Texas has ha* a haré time obtairing a director
for their new TRIGA > .ctur facility. Thus, I highly
recommend that considersz ‘o>n be serigcusly given to collapsing
the functions of the Direc..r and Associate Director into one
full-time position and that &n appropriately gualified perscn
pe hired for the rombined job. Such a person would need to be
gqualified 2.d experienced in the areas of reactor physics,
reactor operations and neutron activation analysis. This
persosn would also need to obtain an SRO license for the WSU
TRIGA reactor and mect the experience requirements of the ANSI
standard for such positions. Also, th's person should have
good managerial skills and get along with the staff of the
Center. The need for both a director and associate director
no longer exists at the Center since the size of the operation
and the number of faculty and staff at the Center has
decreased hy ahcut a factor of two over the past ten years.

A nuclear reactor is not a toy but rather a very complex
system and refueling the core with a new type of fuel is a
complicated task. The design of a new core is not a task for
reactor operators or senior reactor operators but reguires ai
experienced nuclear engineer. The original TRIGA core was
installed by General Atomics and I have redesigned the core
arrangement a number of times since then, including shifting
to & mixed core cf Standard and FLIP fuels. Over the years I
have developed a computer code system to simplify the design
task. However, it takes somecne experienced in nuclear
reactor physics and core dasign at least at the MS level ©o
operate the code and to understaud its catput. The seven
neutron energy group two~dimensional neutronic code that is
used to simulate the WSU TRICA reactor requires 200K of memory
space on the University IBM mainframe computer to run and
produces a pile ot output one inch thick. A new library of
cross-section data will need to be added to the code for the
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new LEU type fuel and calculated on a new core made with this
new data. The reactor license contains a number of
constraints on the reactor core related v.o safety that must be
evaluated for each new core. The computer code significantly
helps evaluate the safety-related parameters as wall as
predicting the performance of the core.
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3)
4)

5)

6)

7

8)

9)

10)

1)

12)

approving all procedures and changes of procedures,

reviewing and approving the procurement of equipment and supplies
for the operation of the reactor,

recomrending to the Director the hiring and promotion of personnel
as reguired,

functioning as the training coordinator and assuring that the proper
training is conducted, that the staff is properly qualified as speci-
fied by the requalification plan, and assuring that the required
training records are maintained,

handling all correspondence with the U.S. Nuclear negulatory Commis-
sion,

maintaining a Special Nuclear Materials inventory system to meet

the requirements of federal regulations and the facility license.
This includes the preparation and submiscion of Material Status
Reports and S.N.M, transfer reports,

approving all physical changes in or modifications to the reactor
core, reactor instrumentation, or other reactor related facilities
and equipment,

reviewing and approving the safety analysis for proposed 50.59
changes and forwarding them to the Reactor Safeguards Committee

for their review,

taking part in the designing of experiments for the reactor to
ensure that they will be operable, safe, and will not interfere

with the cperation of the reactor,

developing and submitting special plans required by staie and fed-
eral regulations including 1) physical security plan, 2) reactor

cperator requalification plan, ard 3) 2mergsncy response plan,
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13) submitting renewal requests to the K.R.C. for reactor operators and
senior operators, and
14) preparing applications for facility license amendments and changes

to the Technical Specifications of “he reactor.

111. Reactor Supervisor

The Reactor Supervisor shall be a licenscd senior operator and
shall have the following listed responsibilities and authority:

1) supervising all the personnel in the reactor cperations group,

2) developing and maiktaining operating procedures for assuring the
safe operation and maintenance of the W.S.U. reactor in accordance
with applicable state and federal regulations and facility adminis-
trative procedures and assuring that the applicable procedures are
adhered to,

3) reviewing Health Physics surveys for adequacy and initiating addi-
tional surveillunce as required,

4) maintaining and assuring facility security in accordance with the
the physical security plan, including security training for staff
and pelice,

5) assuring that R.0. and S.R.0. operational and supervisory requali-
fication requirements are met,

6) developing and maintaining a record system on reactor operations
as required by Facilities License R-76 and the facility administra-
tion procedures as listed below:

a) Reactor operating records, including power levels and

periods of operation at each power level

-
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(7
(8)
(9)
(10)
(11)

Teck Specy

offsite fnventories and transfers

fuel inventories and transfers

fac.lity radiation and contamination surveys

radiation exposures for all personnel

updated, corrected, and as-built drawings of the facil?ty

(" 6.10 ) Reporting Requirements

In addition to the requirements of applicable regulations, and in no way sub-
stituting for those requirements, reports shall be made to the NRC as follows:

(1)

(2)

(3)

A report within 24 hours by telephone and telegraph to the Region V Office
of Inspection and Enforcement with a copy to the Director of Reactor
Licensing, of

(a) Any accidental release of radiocactivity above permissible limits in
unrestricted areas whether or not the release resulted in property
damage, personal injury, or exposure;

(b) Any violation of the safety limit;

(c) Any reportable occurrence as defined in Section 1.1, "Reportable
Occurrence," of these specifications.

A report within 10 days in writing to the Director, Office of Nuclear
Reactor Regulation USNRC, Washington, D.C. 20555, with a copy to the NRC
Region V Office of Inspection and Enforcement, of

(a) Any accidental release or radicactivity above permissible limits in
unrestricted areas whether or not the release resulted in property
damage, personal injury, or exposure. The written report (and, to
the extent possible, the preliminary telephotie or telegraph report)
snall describe, analyze, and evaluate safety implications, and out-
line the corrective measures taken or planned to prevent reoccurrence
of the event,

(b) Any violation of a safety limit,

(¢) Any reportable occurrence as defined in Section 1.1, "Reportable
Occurrence,"” of these specifications.

A report within 30 days in writing to the Director, Office of Nuclear
Reactor Regulation, USNRC, Washington, D.C. 20555, with a copy to the NRC
Region V Office of Inspection and Enforcement, of

(a) Any significant variation of measured values from a corresponding
predicted or previously measured value of safety-cornected operating
characteristics occurring during cperation of the reactor,

(b) Any swgn1f1cant change in the transient or accident analysis as
described in the Safety Analysis Report,

(El_n§2¥~119niii&an&§gﬂiggsi in facility organization,
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(4)

(5)

(d) Any observed inadequacies in the implementation of admi fve or
ural ¢ .

A report within 60 days after completion of startup testing of the reactor
(in writing to the Director, Office of Nuclear Reactor Regulation, USNRC,
washington, D.C. 20555) upon receipt of a new facility license or an
amendment to the license authorizing an increase in reactor power level
describing the measured values of the operating conditions fncluding:

(a) An evaluation of facility performance to date in comparison with
design predictions and specifications,

{(b) A reassessment of the safety analysis submitted with the license
application in 1ight of measured operating characteristics when such
measurements indicate that there may be substantial variance from
prior analysis.

An annual report within 60 days following the 30th of June of each year
(in writing to the Director, Division of Licensing, USNRC, Washington,
D.C. 20555) with a copy to the NRC Region V Office of Inspection and
Cuforcement providing the following information:

(a) A brief narrative summary of (i) cperating experience (including
experiments performed), (ii) changes in facility design, performance
characteristics, and operating procedures related to reactor safety
and occurring during the reperting period, and (iii) results of sur-
veillance tests and inspections;

(b) Tabulation of the energy output (in megawatt-days) of the reactor,
hours reactor was critizal, the cumulative total energy output since
initial criticality, and number of pulses greater than 1.00%;

The nunber of emergency shutdowns and inadvertent scrams, including
reasons for them;

-~
o
S

(d) Discussion of the major maintenance operations pe-formed during the
period, including the effect, if any, on the safety ~f the operation
of the reactr~ and the reasons for any corrective maintenance required;

(e) A brief description, fucluding a summary of the safety evaluations of
changes in the facility or in procecures and of tests and experiments
carried out pursuant to 10 CFR 50.59;

(f) A summary of the nature and amount of radicactive effluents released
or discharged to the environs beyond the effective contrel of the
licensee as measured at or before the point of such release or
discharge:

Liguid Waste (summarized on a monthly basis)

(i) radiocactivity discharged during the reporting period

total estimated quantity of radiocactivity released (in
curies),

35



6.5.2 Composition and Qualifications

The RSC shall be composed of at least five members knowledgeable in fields that
relate to nuclear reactor safety, The members ¢f the committee shall include
one facility Senior Reactor Operator and WSU faculty and staff members designa-
ted to serve on the committee in accordance with the proceduras specified by
the WSU committee manual. The university's Radiaiten Safety Supervisor shall
be an exofficio member of the committee.

6.5.3 Operation

The Reactor Safeguards Committee shal) operate in accordance with a written
charter, inciuding provisions for

(1) meeting frequency: the full commitice shall meet at least .amiannually
and a subcommittee thereof shall meet at lTeast semiannually

(2) voting rules

(3) quorums: chairman or his designate and two members

(4) method of submission and content of presentaticns to the committee
(S) wuse of subcommittees

(6) review, approval, and 1issemination of minutes

6.5.2 Reviews

The responsibilities of the RSC or designated Subcommittee thereof shall include,
but is not limited to, the following:

(1) review and approval of all new expariments utilizing the reactor facility

,/”133' review and approval of al) proposed changes to the facility Iicenseﬁ;;\ﬁ

amencment, a d to the Technical Specifications S e

e —————————

(3) review of the operation and operational records of the facility

(4) review of significant operating abnormalities or deviations from normal
and expected performance of facility equipment that affect nuclear safety

(8) review and approval of al) determinations of whether a proposed change,
test, or experiment would consititute a change in the Technical Specifi-
cations or on unreviewed safety question as defined by 10 CFR 50

(8) review of reportable occurrences and the reports filed with the
Commissions for said occurrences

(7) review and approval of all standard operating procedures and changes
thereto

(8) biennial review of all standard procedures, the facility emergency plan,
and the facility security plan

31
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. , STATE OF WASHINGTON

DEPARTMENT OF SOCIAL AND HEALTH SERVICES
: " Olympia, Washington 98504-0095

; ‘
‘ November 9, 1988

Robert 3mith, Cean

The Graduate School
Washington State University
Pullman, Washington 99163

Dear Dean Smith: '
The purpose of this letter 13 to confirm our telephone canversation with your
Rautation Safety O0fficer, b. Srinfvasan, on Novemder 4, 1988, ordering
Washington State Unifversity to immediately cease further manufacture and
distribution of Professor Brian Lamd's atmessheric §as chromatographs, ce:se
further recefpt of sealed sources for yse in the poo!l irradiator, and to
ensure that the Tritium neutron generator will not be used for research unti)
apprapriate procedures are sudmitted to our office for aevaluation., Or.
Srinfvasan’s verdal statement of intent to comply with this order 1s Neredy
acknowledged, These actions have been taken for the following reasons:

1. On February 25, 1988, the University requested permission to canduct
research and development werk on Professor Brian Lamd's atmospheric gas
chromatograph.,  Authorization was granted by Les Walnhouse of this
office, with the stipulation that this office would de nottified prior to
any 4@istridbution, and that NRC Fue! Cycle Directive 84-22 would De
followed before distriduting the GC units. Contrary to the above, teven
gas chromatographs have dean manufactured and distriduted, two of which
were sent out of the country to the People’'s Repudlic of China.

2. The radioactive sources recelved from J. L. Shepherd & Assoctates for
placement 1n your pool frradtator are of unknown construction. Although
3 safety evalvat!ion was performed by Or. Srintvasan prior to receipt of
these sources, he was unadle ta assure us that the sources were evaluated
for water immersion. Therefore, we have serfous concerns for the poten~
t1al contamination of the pool, the poo! reactor, and the containment
bullding. Sealed sources used in Category 3 pool irradfators must meet
ANSL Standard NS42-1977.  Fyrthermore, Todd Ti1linghast of Vallecitos
Nuclear Center stategd that the 5,000 curfe GE source, seria) number GEC-
JCS-9147, which they encapsulated prior to delivery to you, was not
evaluated fof compliance with the ANS! standard,

3.  Contrary to your Radiation Safety Offfce's agreement with us that ne
research work would be conducted with the Trit’.m neutron generator unti)

the proper procedures had deen recefved and approved Ly our office, our
vacant inepsctian af the linfvar<ity shawed that recsarch woark had heen
conducted vsing the Tritium neutron generator,



Smith, Dean

mJ. L. Shepherd &
the manufacturer, mn
»

cable.

4 - .
evaiustion for 2l)




\\ .SMA AgIC ‘
State Universit  §

institutz of Biological Chemistry, Pullman, 'VA $2184-A347
B¥C 509-335-3412  FAX 508-3.3-7643

TO: Mr. Don Eln'n'g and the Radiation Safety Office Staff
FROM:  T.W. Okita, Chairperson, RSC 7’ AL

DATE: 7 April 1989

During the deliberations of the April 6 meeting of the Radiation Safety Committee it
was noted by the Chair that several memos were sent by RSO staff members to
University faculty which in nature ¢ot policy by vour office. In one instance, one
memo (dated March 22, 1989) to Ron .ande was fowarded without prior approval or
knowledge by your immediate supervisor. It was obvious to the Radiation Safety
Committee that this memo created a great deal of misunderstanding between the
RSO staff and R. Sande, a situation which should have never occurred. Irrespective
of this point, it is totallv bevond the responsibilities of staff members to foward
official written communications to University faculty, personnel, or relevant state
agencies. The University representative and spokesman for your otfice in business
marters is the Radiation Safety Officer. In the future, please direct all University-
related business cormmmunications through normal channels with the Radiation
Safety Officer nr his supervisor as the identifving sender with his appropriate
signature on all correspondence.

cc RSC members
B. Srinivasan
W.R. Rayburn
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