ENCLORURE 1

Decundex 15, 1984

NEMORANDUM FOR:  Yandy L. M{1ler, Assistant Director

FROM:

SUBJECT:

This (s In response to your Decenbar 12, 1588, memorandum requusting1ovr
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$210050288
PBR . FO1A

for State Agreements Pro‘rcl
State, Loca® and Indian Tride Programs

Richard E. Cunninghan Director
Diviston of Incustrial end
Medical Nuclear Safety, wMSS

REQUEST FROM WASHINGTON REGARDING EVALUATION
OF IRRADJATOR SOURCES,

In evaluating old sources n the reactor poo) at the Was nglon
evsity, The 27 sources consist of § - ves; AECL models 132 and
L. Shepherd models 1059 and JEC JCS-§147, and US Nuclear Corporstion
Due to the Yack of historfc Inforaation on the source construction
use, hindling and sck of knowledge about the
ndition of the cnpsu‘os, we cannot recommend that the sources be
eptable for Ticensing at this tima

te wishes to proceed with 11consln? o{1tho :ourcozhth’y‘:hogli request
Colly address the following:

Configurntion or arrengement of the sources In the pool show ng the
‘ocation of the reactor and fus) storage aress,

The pK and conductance of the water 1n the pool along with a corrosion
sssessment of the capsules and welds 1n that environment.

There heve baen cases invelving older sources that due to chenges in
thefr normal use conditions have developed stress cracks ot the velds.
ORNL performed an analysis fn the 1970's or o'd cobalt-60 teletherapy
sources which supported the theory that embrittiement of the

weld lead to stress cracks forming becouse of transportation and
hendling conditions. For this reason the Yicenses should hysically
examfne each source with particular attention being given to
fdent{fying a1y flaws n the weld, any frregularity fn the meterfsls
and any dimensfonal changes or irregularities a.d prepare o report on
their findings.

The 1fcensee needs to provide {nformation on the construction materfa)

of the J.L. Shepherd and US Nuclear sources specifically eddressing the
type of capsule maierfal used, the type uf f1ller rod used to weld the

capsules and the sources’ associated ANSI classification,

920313
PDR



Vandy L. ¥iller -1

5) Due to the age of the sources it dppesrs they may be ot or nesr the
end of thair useful 1ife. The Vicenses should provide a Justification
for contfnued use of these sources biased on resfdual stresses Introduced
by pest and prasent use conditions,

There 15 one 1ssus the Stete of Keshington may want to be aware of based on the
fnformation submitted. The Vicensen 13 only authorfzed to possess and use ORNL

and Tdaho Muclear Corporation sources, Thelr possession of the sources, fdentified
In the first paragreph, may be a violation of the 1cense, If the State consfders
Ticensirg the soutces thay should treat the action as 1f it were 4 Cato,ony 111
freadiator and ensure that the a.sociated requirements, tests and sampling provisions
are implemented,

We understand that you have “equeited NRR's view on the Jurisdiction fssue af whether
the State of Washington or NRC should 1icense the capsules that are placed a4
nuclesr resctor pool, Therefore, we hove not addressed that matter,

If you have any questions please contact John Austin at Extenston 23418,

Sincerely,

/AS/

Richerd £. 'Cunnin ham, Director
Ofvistion of Indus r1.§ and
Medfcal Nuclear Safety, NMSS

ISTRIBUTION:
Tentral Fole NMSS r/f IMAE r/f 7 DMackenzie, SLITP
AAdams, KRR JMapes, OGC  TRich
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MEMORANDUM FOR: Stewart D, Ebneter, Director

Pivistion of lcd!ct‘or Safety and
Sefoguards, RI

v PR1114p Stohr, Director
Piviston of Radiation Ssfety and
Safaguards, RII

Ao Hind, Director
(g9on of Radlation Safety and
afeguards, RI11

Richard L, Bangart, Director
Pivision of Ragistion Safety and
Safeguards, RIY

o Scargno, Director
ion of P{:‘nticn Safaty and

SUBJECT! SE COXDITION FOR BYPRODULY MATERIAL YO BE IRRADIATED
. ON-POWER REACTOR

At the Resctor Health Pr{x'cl Counterpart Meeting of May 18-19, 1588, o

question arcse as to what the lgprc;r%atc 14cense condition should be for
ossesafon ¢f byproduct materfal at nor-powsr reactor facilities (see
nclosure 1, dtem B). The question wis promptec tﬁ 8 stetement in guid nce
g;Cvidtd to the Reglons 4n a4 memorandum dated March 8, 1588 (Enclosure 2).
@ stutement dn enclosure 2 appears in Yten T and resds a8 follows:

eeedf 8 reactor Yicense 15 s{lent with regard to ~cstession of
byproduct materia) 4t shall be amended...

AV pron-powar reactor 1 entes have & 1'2ense condition which permits thd
1censer 0 = “possess, put n0t to separate such byﬁro:;ct material as mey
have been produced by operation of the facility.* This Yicense condition
however, does not adequately cover byproduct materfaY recelived ot the !oc‘\!ty
which 4s going to be {rradiuted in tio resctor. Enclosure 2 (Nem vandum,

D.M, Crutchfiald to Reglons, March B, 1858), 1tem 3 states that -

A11 byproduct materia) which s to be fnserted iInto 8 resctor,
or which 1 removed from the reactor, must be covered by the
resctor Yicense while the materia) & within the factiliity.

In order to satisfy this condition, the Ticensa condition dealing with
pessession of byproduct meteria) should be amended 1f & Ticensee receives

CONTALT:

abonte f !
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byproduct rateria) which 18 \  be vrrad@siog tn the reactor, The Ticense
condition should resd as fol'nwse

Pursuant to the Act and 10 CFR Part 30, *Rules ef Ceners) Apg\ic.bility
to tinor;!ri of Byproduct Materiad,® land Part 70)*, to recelive byproduct
raterial which 15 20 be frradiated in the rescte -‘th1n 3] days of
receipt, and to possesn, but not separate, such byproduct (and ssoc!o1
n,;~..r50 materials as may ba produced by oparation of the facility.

* Delate AF Part 70 not spplicable

Licensess wugy request an smendmert t0 thatr Yicense to Include this ~ondition
if thay recelve byproduct materia) to be drradfated by thelr reactor, unissi
the ratertal 15 covered by ancther Yicense bafore 4t 15 fnserted inte the
reactor, \

"40Yations 1n~c7‘%'§ t;xr:fmct mataria) that & o be frrediated 4r s
non=power reactor shou'd generally be charged against Lhe resctor 1icenss
unless some other specific documantation has bean developed by the Yicenses.
In this ragerd the statement in enclosure 2, 1tem 3 15 modified to vord 08
follows:

A1Y byproduct metarial which 18 to be fnserted into a reactor, should be
coversd by the reactor Yicerse) byproduct materfa) which 15 removed from
the resctor must be covered by the resctor Yicerse.

/ . e 7

-x( AE - ‘{c C‘“ 1

Dennis M. Crutchfield, Dipector

Division of Reactor ProjeCts - 111,
1v, ¥ and $§o:101 Prodects

Office of Nuclear Reactor lo;u1£)1cn

EncYosures:
A3 stated




ENCLOSURE

o ~0~
V & UNITED STATES

l 4 NUCLEAR REGULATORY COMMISSION
s 4 WARMINGTON D C 204N

\ 0 March B, 1988
LT A

MEMORANDUN FOR: Frank J. Con 01‘ Diractor

Diviston of Radiation Safety and
Safeguards, R '

Dovglas M. Collins, Director
Diviston of Rcd!.t‘on Sefety and
Safeguards, kI

John A, Mind, Director
Diviston of Rad(ation Safety and
Safeguards, k1Y

Richard L, mg.r‘z Director
Diviston of Ra 1|t‘on Safety and
Safeguards, RIV

Ross A, Scarano, Directer
Divigton of ltd‘ation Safety and
Sefeguards, RY

FROM: Dennis N, Crytehfisld, Director
Pivisfon of Reactoer Projects = 111,
1V, ¥ and Special Projects
Office of Nuclear Reactor Reputation

SUBJECT: REGULATORY RESPONSIR'LITIES FOR BYPRODUCT MATERJALS
IN KON«POWER REACTORS

In & memorondum duted June 8, 1987, Rciion IV regquasted guidarce for
Cotermining cases whare Yconsed materfa) tn s non-power rasctor facility my
be coverad by a NRC sateris) Y{cense or an Agreament State Ycensa, rather
than the reactor Vicense. This fssue becomes fmportent fn determining
compliance and fssuing notices of violation {nve ving Mcensed material tn o
resctor fnc!\!ti. ATV regfons were asked to conment on this fssve. After
consideration uf your somments, we arz providing the following guidance. The
guidince has been coordfnated with KNS5, GPA, &'d OGC.

1o Gererfc guidance related to this fssue 18 contained in Inspection
Manvel Chapter 2832, Appendices 1 and 2, Korme 11y, wmateria) within
A non=power resctor facilfty will genarally be assumed to be
possessed by the reactor 1fcensee, unless thera 15 prior documentation
dpproved by »2C, or some other cleer demonstration that the 1dcsnsed
raterfa) 13 coverad under another YMcense. ‘

CONTALT:
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. Comtistant with 41 1bove, KMSS dos mot norma 11y furve peparate
Heentes which duthorfze possessfon of 1Meunsed raterial within g
operating reactor facility, If & resctor fact ity Yeonse 13 silent
With regare to pussession of byproduct materfal, 1t should be
arended, Nf nervu!l{ exarcions axclusive feders) Jurfsdiction
within cperating reactor factitting,

3. A byproduet raterfn) which 15 to be fnserted fnto & resctor, or
which 13 removed from the reactor, mutt be Coversd by the reactor
Heense while the meterfa 15 withtn the facility,

& The fact'1sy boundarfes for o Ron=power reacicr are normally defined
b{ the Safety Evaluation Report or Technics) Sﬁncificationl. In the
sbience of fdent{fiable faciift: boundarfes, the Regfons should
ettabliah o facility bovndlr{ with the 1Mcerses for comp 1ance
. purposes, and the boundary should be specified 1n 13 or FSAR,

B, As inetcated tn ManvaY Chapter 2682, Appendix 2, there are
exceptions to the adave puicelines, ane asoclflc Cases can be
complex, Questioradle cises sheuld be raferred to Meadquarters for
resolution along with o proposed course of action,

Questions concerning this guidance or specific cases should be referred to
this Diviston for rasolutien, We will coordinate with NMSS, GPA, and 06C as

Appreopriate,
Anrill W eh hf‘o;'l. ﬁr?ior' ‘_
Diviston of Reactor Projecks « 131, 1v,

Y and Spectal Progects
Offfce of Kuclear Reactor Regulation
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UNITED CTATES

ME0 MARIA LANE, SUITE I

.""r~.-ﬁl NUCLEAR REGULATORY COMMISSION
i

WALNUT CREEK. CALIFORNIA MES6 6300
JUN 15 1989

Fuant

Docket No. 50-27

Research Reactor

Nuclear Radiation Center
Washington State University
Pullman, Washington 99163

Attention: Mr. W. E. Wilson
Associate Director

Gentlemen:
Subject: NRC Inspection

This refers to the routine inspection conductec by Messrs. A. D, Johnson and
H. S. North of this office on May 24-26,1989, o7 activities authorized by NRC
License No. R-76 and to the discussion of our findings held by Messrs. Johnson
and North with Mr. Wilson and other members of your staff at the conclusior of
the inspection.

Areas examined during this inspection are described in the enclosed inspection
report. Within these areas, the inspection ccnsisted of selective
examinations of procedures and representative records, interviews with
personnel, and observations by the inspector.

No violations of NRC requirements were fdentified within the scope of this
inspection.

In accordance with 10 CFR 2.790(a), & copy of this letter and the enclosure
will be placed in the NRC Public Document Room.

Should you have any questions concerning this inspection, we will be glad to
discuss them with you.

Sincerely <:;}

o

Ross A, Scarano, Director
Division of Radiation Safety
and Safeguards
Enclosure:
Inspection Report No. 50-27/89-01

HIo3

¥ 406 20303 P
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U. S. NUCLEAR REGULATORY COMMISS!ON
REGION V

Peport No. $0-27/89-01

Docket No. 50-27

License No, R-76

Licensee: Washington State Lniversity
Research Reactor: Nuclear Radiation Center
Pullman, Washington 99163

Facility Mame: Research Reactor: Nuclear Radiation Center

Inspection at: Pullman, Washington
Inspection Conducted: May 24-26, 1989

Inspector: éj/{)t ] ‘éﬂ&z
H. S. N'or Radiation Specialist ate Signe
L4 "" Vi

e / A
e !
A. D. Johnsofi, fnforcement Officer te ned

Vol ¢l
.M Garcia; Acting Chief te/Signed

Facilities Radiological Protectinn Section

Approved by:

Summary:

Inspection on May 24-26, 1989 (Report No. 50-27/89-01)

Areas Inspectea: Routine unannounced ‘nspection by regionally based
inspectors of *he reactor operations progrin; including reactor operati-ns,
health physics, emergency planning and preparedness, transportation
activities, follow-up items and exit interview. Inspection procedures 30703,
40750, 83743, B6741) and 92717 were addressed,

Results: In the five areas inspected, no violations or deviations were
identified. The licensee's programs were capable of meeting their safety
objectives.

44042 0% -
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Persons Contacted

E. Wilson, Associate Director, Nuclear Radiation Center

A. Neidiger, Reactor Supervisor, Senior Reactor Operator (SRO)

D. Barbee, DVM, former Interim Directer, Nuclear Radigtion Center
H. Filby, Ph.D., Chairman, Department of Chemistyy

Bunce, Reactur Tochnicaan SRO

Jewel, Reactor Technician, Reactor Operator (RO)

Scott. Head of Technical Servicet, Nuclear Radiation Center

Denotes those individuals attending the exit interview.

Reactor Operations (40750)

a.

General

The inspection established that reactor operations were consistent
with the information nrovided in the licensee's annual reports of
1987 and 1988. [he inspectors cbserved rvactor operation including
startup and shiutdown., No deficiencies wire identified.

The reuctor faciiity continues to provide svpport for irradiations
and research programs,

Organization

The organizational structure for the reactur facility was as
described 1n Section 6.2 end 6.3 of the Technical Specifications
(18). Dr. R. Filby, former Director of the Nuclear Radiation Center
(Center) resigned that position tu accept the Chairmanship of the
Chemistry Department, effective April 1, 1388. [Pr. D. Barbee, from
the veterinary medicine faculty was appointed interim Director,
effective May 1, 1988. Dr Barbee resigned his interim assignment
effective May 18, 1989. Dr. W. C. Rayburn, Associate Vice Provost
for Research, was designated as the new interim Director. The
University has announced an opening for an individual, experienced
in research reactor supervision and management, at the SRO level, to
be the Director of the . enter. The present Associate Director has
anncunced his intention to retire as of June 30, 1989, No other
changes in the reactor operations staff were contemplated at the
time of the inspection.

Shortly before the commencement of the subject inspection the Region
V office of the USNRC became aware of an allegation concerning a
security matter. During the inspection the inspectors interviewed
present and former facility staff members as a part of a follow-up
of the ailegation. The inspectors found the allegation to be
without merit and establisned that no threat to the facility
existed.
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The licensee documented the results of calculaticns of the maximum
power density in core 32A, the current mixed standard-FLIP core.
The calculations showed the value to be 18.9 kw/rod which was less
than the limiting value of 22 kw/rod identified in the 1979 SAR.

Site Tour

The facility was found to be orderly and well maintained. Records
of all operators’' reactor operating time were maintained. The records
established that all uperaters had satisfied the roguirements for
the minimum cperating time and the required numuer of checkouts,
startups and shutdowns since the last fnspection. The review of
oprrating procedvres fdentified no inconsistencies from the as-built
system, It appeared thal fuel handling could be dene safely in
accordance with procedures Tagouts and jumper controls were not
addressed. During the teur, confirmatory surveys were performed
using an fon chamber survey meter, NRC-009163, due for calibration
September 10, 1989, No concerns were fdentified. It was noted that
postings were found to be ¢ icistent with the requiremeats of

10 CFR 20.203.

Emergency Systems

The operaturs verify chat the emergency alarm system is operable by
weekly verification vith the campus police to assure that alarms are
properly recefved. Sensors are checked on & monthly basis. The
campus police participate in an annua)l walk through of the facility.
Fire detaction systems were tested hy the campus fire department
twice a year in addition to & check of fire extinguishers. Campus
fire depariment nersonnel participate in a semiannual facility walk
through.

Records Review

The weekly, monthly, quarterly ard annual maintenance sunmaries as
maintaired in the “Preventive Maintenance Checklist for 1989" and
Y... 1988" were examined. No tailures to perform required
maintenance and tests at required intervals were identified. The
following data represent a partial summary of the da‘a examined:

Parameter Units Range 1520 Range 1989
Conductivity pupmhos/cw 0.47-0.76 0.61-0.7%
oH 5.23+6.19 5.12-6.22
Shutdown margin § =3.14 to -3.97 «3.75 to =3.77
Rodt Drop Times ms
longest of 1,2 & 3 562 557 (April)
Pulse 687 B43 (April)

Pulse test Number 822 and 327 832



The maintenance records contained in “"Maintenance Log Vol. 1 0.8"
were examinec. The individual records were very brief, nowever, the
log referred to the individua® Equipment Maintenance Record books
which contained detailed information. Log entries were signed off
by the Reactor Supervisor indicating that a review had been

perfe med.

Prozedures

The inspection established that the licensee's “tandard Operating
Procedures (SOP), required by TS Secticn 6.8, were maintained and
changes were reviewed by the RSC as required by TS Section 6.5.4.
The procedures were located in the control room.

Stertup end shutdown of the reacto” using SOP-4,"Standard Procedure
for Startup, Operation and Shutdown of the Reactor”, was observed.
No deficiencies 11 the procedures or operations were fdentified.

The licensee's Administrative Procedures required approval of new
and amended procedures by the Reactor Supervisur and the Ausistant
Director prior to implementation. RSC reviews were performed at the
time of the quarterly audits. Annual review of the procedures by
the operating staff was required and documented. SOP-33,"Standard
Procedure for Offsite Shipment of Radioactive Materials", and

S0P-34 ,"Standard Procedure for the Transfer of Nonfuel Levices and
Experimental Apparatus into and out of the Reactor Pool", were
reviewed.

Pequalification Training

The licensee had not conducted the biennfa) written requalification
examination at the time of the inspection. The exam was schedule”
for later in the summer. The licersee was maintaining recor*

and SRO reactor operation and facility and safety reviews the
facility operating staff and of training received.

Surveillance

Surveillance records, documented in the “Reactor Log", were examined
for the periods March 17-26, 1988, and January 27-May 18, 1989.

It was noted that higher than normal fuel temperatures were observed
February 6-13, 1989, 361°-363°C, approximately 14°C higher than
normal at 1 Mw steady state. The licensee had deteimined that the
anomaly was apparently due to thermal stratification in the pool due
to cold weather. Other operating parameters noted in the Log were
identified in Report Section 3.h. Records. The Log was well
ma‘intaine. ~omplete and had been cigned by efther an RO or SRO. It
wé noted \nat all the required surveillances had been completed and
documented.

In these areas the licensee's program was adeguate for safe
operation of the facility. No violations or deviations were
identified.

Ry e RN X - (5L es
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Health Physics (40750 and 83741%)
s Posting

It was noted that Forms NRC~3 were appropriately posted. Current
copies of the Form, were provided to the licensee at the time of the
inspection, which were posted in place of the exfsting forms during
the inspection. Postings of restricted areas, radiation areas and
redioactive materials storage areas were consistent wi*h the
requirements of 10 CFR 20.203.

b. Personngl Monitering

Personnel were provided with film badges and finger rings by the
campus radiation safety organization. Records “or all members of
the reactor staff were exumined for 1987 and 1988, Al CXpOsUres
were Tess than the limits specified in 10 CFR 20.101. The highest
exposures were 100 and 90 mRem whole body and 930 and 380 mRes
extremity in 1987 and 1988, respecti vly. The licensee naintained
prior occupational exposure information on forms consistent with the
roaquirements of 10 CFR 20.102.

g, Surveys

During the facility tour a survey was performed with an NRC
instrument as noted in Report Section 2.{. The log identified as
"Daily Survey/Daily Swipe Log, |iquid Effluent Release Records,
Perconne) Exposure Records 0.13", was examined. The portions of the
109 addressing Daily Surveys/ Swipe reco:ds, mon.hly neutron surveys
and Holdup Tank kelease Data Log were examined. No significant
differences from the results of the inspectors facility survey were
fdentified.

The licensee's health physics program applicable to the reactor
facility appeared adeguate to protect the health and safety of the
staff and public. No violations or deviations were identified.

Ewergency Planning and Preparedness [40750)

The report of an Emergency Drii), conducted June 8, 1988, was examined.
The drill involved the transportation of an injured and possibly
contaminated person te tae hospital. A post dril) critique was
conducted. The licensee documented the review nf the current operating
and emergency procedures by the reactor operations staff, during the
period March~Apri) 1989. The tests of the facility alarm systems and
interface fmiliarization of emergency response personnel with the
reactor facility were previously identified in Report Section 2.g. The
emergency preparedness program was adeguate for the r#afe operation of the
facilivwy.

Transportation Activities (86740)

The licersee disposes of radioactive material by transfer to the
Washington State licensed program. The licensce's recoras of shipment of
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