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Dear Or. Hendrie:
[ am writing to you on behalf of the students 2nd facuity of this Jn1/°r'*:/
as well a3 the citizeas of the State of Washinaton and the nation as a whole
concerning tre application of the “upgrade rule" %2 non-power reactors. This
rule, if applied to non-power reactors would have 3 devastating effact on
this and other research reactors and the associated 2ducatiion and research
activities carried on at university research reactors. In order to meet the
requirements of the “upgrade rule", it would cost this and otner educational
reactors of the order of one million dollars. The administration of this and
most other universities will shut down the facility rather than spend the
necessary funds, let alone provide the required degree cf security wnich is
inconsistent with a university envirconment

[ was shocked by the fact that the Commissioners are really not aware of th2
type and gquantity of research that takes place at a typical university re-
search reactor nor the imapct upon the educationa’ system that shutting down
the research reactors wou'd have. The transcript of the Public Meeting on

the Upgrade Rule held on July 24, 137% documents the limited understanzing

by the Commissicners of the activities of a typical university research reac-
tor. [ have enc!ised for your informati~n a copy af the Short Form Znnual
Report “or this facility. You will note that we, like most research reactors,
do a 1ot more than make a few isotopes and train a few nuc:ear power plant
operators. We are heavily involved with energy and environmental relatad
research -rojects. The majur nuclear activity is in the area of trace ele-
ment analysis by means of rieutron activation analysis.

Ne recently made app'ication to the Commission for the renewal of the facil-
ity license “ir the W.S.U. TRIGA reactor ‘ac\xtt/ As part of that applica-
tion we were requirad to orovide an Eavironmental Impact Appraisal. Sections
7.0 %o 3.0 of that appraisal are repeated below as they are guite applicable
in considering the impact of the upgrade rule.

7.0 ALTERNATIVES TO CONTINUED OPERATION OF THE FACILIT

There ara no suitable or more 2conomical alternatives which can accc
soth the educational and research Jojec:”'es of the facility. es2
tives inciude but are not limited ¢t the %training of students in t
operation of nuclear reactors; the “ra'nwng of students in the use o
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adicisotopic tracer techniques; the production of radioisotopes for use in
numerous areas of the physical, bioclogical, and animal sciences; the train-
ing of students and research applications of trace 2lement analysis by
neytron activation analysis; and 21so0 3 demonstraticn tool to familiarize
the student dody and general public with nuclear reactors and their
ooeration.

3.0 SHORT-TERM EFFECTS VERSUS LONG-TERM GAIN OF FACILITY 0P

RATION

m

One of the chief objectives of any institution of higher education ‘s to
incease the bedy of krowladge available to mankind and to impart that <now-
ledge to individuals. Accordingly it is very gifficult to compare the long-
term cains from the operation of 3 research reacto- in relation %o the
short-term environmental offects. However, the tctal environmental affects
of the W.S.U. TPIGA reactor and assuciated Muclear Raciation Canter are not
significantly different from other research laboratories at 2 typical univer-
sity. For the most part, the cumulative long-term benefits of universit’
activities far outweigh the environmental effects of such activities. This
would also be true for the continued operation of the W.S.U. reactor.

9.0 COST BENEFIT ANALYSIS

The facilities at the Nuclear Radiation Center represent an inves*ment of
the crder of $2 miltion dollars. [f the facility were snut down, the bene-
fits derived from this investment would drop to zero. 0On the other hand,
continued operation would allow the continuation of 10 ongoing research
programs and the compietion ~f about 8 graduate thesis research projects
per year. The benefits also include the educational objectives me~tioned
in Section 7.0. Considering the minimal environmental effects of the con-
tinued operation of the reactor as previously cited in this report, the
environmental cost effects are exceedingly small compared to the benefits
to be derfved from continuec operation.

Enclosed you wiil find a copy o” our response o Mr. Milier'; letter of
July 30, 1979. The impact of the upgrade ruyle on this and mary other non-
oower reactcrs fs far from minor and insignificant. The N.R.C. staf¥, in
their report to the Commission (SECY-79-197, Enclo:zure 8, page 4, section
2.3 of March 5, 1979', obvicusly mace an error in judgment in stating
‘most research facilizias will not be covered." Through this arror the
forma! impact consideration required :y NPEA and part 51 were not complete
in that research reactors ware not considered in detail. In order o
fnsure an uninterrupted continuance of nuclear research and educational
activities at research reactors, which is vital to our country, I urge you
to exempt research reactors from :he upqrade rula.
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The proposed changes to 10 CFR 73 published in 43 FR 22211 on May 24, 1978
contain a foatnote indicating that the Commission was consider ng develc2ing
a set of safequards requirements specifically for non-gower reactors. The
NRC staff paper SECY-79-187 of March 16, 1979 to the Commissicners on the
sudbject of tne Safeguards Upgrade Rule” on page 4 states, "The ron-power
reactor protection ruie will eventually cover nor-gower reactor protection
(axclude them from the iropcsed requirements of the safeguards upgrade ruie
and category II and III rule) . . ." In good faith it would seem to me to
be incumbent upon the Commissior %o carry tYrough with the development of
the non-power reactor sa’sguards regulations and to delay apnlication of
rules developed for other types of facilities upon non-power reaciors until
the latter pecific regulations are cevelcned.

Your attentive consideration of tnis matter is apureciatac.

Sincerely,

- - -

W. E. Wilson
Associate Jirector

WEW: sms

Enclosures
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Annual Report for 1978-79

(Short Forn)

Name of Unit: Washington State University Nuclear Radiation Cencer

Pirector: R. H. Filby
Faculty: H. Filby, Director
e o e - 4 L 4 -
. E. Wilson, Associate Director
D. Barbee, Assistant Scientist
. K. Chow, Assistant Scientist

L. Hunt, Research Associate
Srinivasan, Assistant Scientist
Valborth, Scientist

Yaghmaie, Research Assuciate

T WL OO0 e w

Craduate Research Assistants:

A. K. DasCupta
Y. Ekambaram
F. S. Jacobs
S. R. Khalil
C. A. Paloer
K. J. Peng

C. §. Weiss

Classified and.Exempt Staff:

é §. €, Hawley, Reactor Supervisor
J. M. Frame, Associate Facilities Engineer
M. J. Scott, Engineering Technician II
C. A. Palmer, Research Technologist II
E. F. Bricker, Secretary 1V
= Office Assistant II-Typing

Date of Estadblishment

The research unit currently called the Nuclear Radiation Center was
{nitiallr established as the W.S.U. Nuclear Reactor Laboratory in
1961. 1Ia 1960 the facilities of this unit were expanded %o form
the Nuclear Radiation Center,

Purnose of Unit:

The Nuclear Radiation Center is an all-university research and educa-
tional facility intended to serve as the focal point for auclzar
related research and instructional activities at W.S.U. The Center
provides facilities for faculty and student research projects from a
aumber of diffarsnt departments on campus. Lrradiation services and
aeutron activation analysis services are provided to tie campus zad
to other educational iastitutisag in the Vorthwest and to commercial

uysers on 3 contract or service agreemen: dasis.



VIII. arrative of Tzar's activities:

A,

Students Tral'ned

A number of graduate students at W.S.U. used the facilities at
the Centar for their thesis work during the year as listed below.

1. TJegrees Received

a. S. R. Khalil, Ph.D. (Chamistry). Trace flemeat Distri-
tution in the Solwvent Refined Cocal Process.
Advisor: R. H. Filby

"

b. V. Ekambaram, M.3. (Ceology). Trace Elements in Florite
Minerals. Advisor: J. Mills

¢. N. Hashmi, M.
Zlements in Brewin
Advisor: R. H, Filby

2, Degrees in Progress
a. S. C. Guess, M. S. student in Engineering. Chemical and
Physical Changes in Asphalt Weathering. Advisor: R. H.
Filby
b. A. K. DasGupta, Ph.D. studeat in Chemistry. Development
and Applications of Radi. hromatography to Studies of
Coal. Advisor: R. H. Filby

c. V. Ichimura, Ph.D. student in Geology. TCranium Concen-

trations in Ground Watars of Pullman/Moscow 3asin Measurad

by Fission Track Method. Advisor: J. Crosby

d. C. A. Palmer, Ph.D. student in Chemistry. Trace Elements
ia Coal. Advisor: R. H. Filby

e. C. 5. Weiss, Ph.D. student in Chemistry. Trace Elements
in the Liquid Chromatography of Solveat Refined Coal.
Advisor: R. B, Filby

£, F. Y. Iskander, ®h.D. student in Chemistry. Use ¢i Atomi

Absorption Techniques. Advisor: R. H.

8. M. A. Purcell, Ph.D. student in Chemiscry. Doubdle 3eta
Decay and Muon Induced Reactions in Natural Samplies.
Advisor: B. Srinivasan

*h. K. A. Hawley, graduate _.udent in Chemistry. Analysis of
Meteorite, Lunar, 4 Terrescrial Samples. Advisor:
3. Srinivasan

-
»
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2. Degrees in Progress (cont'd)
i i, F. §. Jacobs, Ph.D. student ia Chemistry. Geocheaistry
| of Trace Element Iacorporation inm Patvoleum. Advisor:

K. H. Filby

j. M. Scheibel, Ph.D. student in Nutrition. Dietary “iber:

Risks or Benefi's. Advisor: 7. llenta

k. K. J. Peng, Ph.D. student ia Computer Science. Advisor:
e

In addition, eight graduate education and research prejacts
at other Pacific Northwest educational institutions utilized
the irradiation services of the W.3.U. TRIGA reactor. During
the Summer of 1978 and 1379 one guest faculty worker and one
graduate student from S. Dakota State University carriad out
research at the NRC.

3. Reactor Operator Training

During the moanth of July tweo successive 2-weak Research
Reactor Training Programs were conducted for Washingtom
Public Power Supply System involving eight trainees for the
WNP2 planc.

B. Researcu Activities

1. The Trace El:sent Laboratory under the directicn of Dr. R. H.
Filby is doing research ezploying neutron activation analvsis
in a number of areas including the coal liquefacction process.
An ongoing study is underway zoncerning the behavior and bal-
ance of various trace el:ments in the sclvent rafined coal
pilot »lant at Fort Lewis, Washington. Emphasis is on deposi~
tion and effluent rates of trace elesments in stages of the
process from an environmental and process standpoint. Work
funded by U.S. Environmental Protaction Agency and Pittsburg &
Migway Coal Mining Co. (DOE).

2. Dr. M. L. Hunt is working with a flameless atomic absorption
spectrometry svstem., Research work during the past vear has
iavolved the developmenc and execution of proceduras Ior the
analvsis of certain trace elaments (¥, Cd, 8e) in coal and
solid srcducss from the SRC Process on Coal. This work was
funded by the Pittsburg & Midway Coal Mining Co. project.




The Center, in cooperation with and with partial support irom
ScienTerra Inc, established a Geological Matarials Radio-
nuclide Analvrsis lLaboratory under the direction of Mr. W, E.
Wilson. Llarge volume intrinsic germanium coaxial-type detec-
tors with high sensitivity and low resolution are used te
measure the low energy gamma-ray emissicn spectra of g2clog-
ical samples and soils. Microprocessor based nultichannel
pulse height analyzer systems are used to cnlle

the natural radicactive decay chains for u )

The coal chemistry laboratory has investigated coal structure
using HPLC and spectrographis apparatus and techaiques. In
light of = .tional energy problems, detailed studies cf syafuels
(obtained from non-readily used sources in massive scale) is a
recognized necessity. The zoal is to examine various fuels
with reference to the presence of trace a2lements and the chen-

ical structure of meta.-organic species and thus estimate the
e"z*ts yn the fuel., The iavestigation involves separation of

lveat refined ccal into various molecular weight .ractions

a1d analysis of trace 2lements in them via .ctivatica analysis
and to determine the distribution of organcmetallic species in
th' moleculac weight fractions.

The study being done with the assistance and participation of
Washington seuator Sam C. GCuess and financial support Irom the
Washington State Department of Highvays, invelves studving
petroleum products used in highway surfacing. Moder
tific "tachniques are being usaed to delineate the dif
between aad good and failed road surfaces and %o cha
parameters that produce a good lasting highway surf

Dr. C. Chow's main research activity focuses on the c¢h
of processing related to coal liquefaction and the
behavior of cecal minerals in liquefaction. The goa
research is to fully develop the (positive) catalyri
of coal minerals in the " t{quefaction process.

Dr. B. Srinivasan has introduced two ar2as of research to the
Center. The first invoves the study of auclear decay pro-
cesses with very long half-lives; ‘or exazple, doudble beta
decay reactions. The other maior field of in ternst is cosmo-
chemistry. Specifically, meteorite, lunmar, and :e::es:tia-
samplas are analyzed to gain a be:ter understandi:g of
conditions prevalent in 2arly solar nebulae and their zsonden-
sation into planetary bodies.

During the past year the W.S.U. reactor was operated a total

of 682 hours and 543 megawat: hours for research and educa-

tional a:tivities. A total of 6,736 samples were irradiated -
during 1,401 irradiations involving over 1,204 user hours.

-




Activation Analysis Service; Preovided to WSU Faculey

Individual Departaent Tupe of Sample
Dr. P. E. Rosenberg Geology Minerals
Dz. J. P. Hunt Chemistry Organcmetallic compounds
Dr. D. R. Hilbelink Vetaerinarcy
Hedicine Animal Tissues
Dr. D. M. Roundhill Chemistry drganometallic compound

analyvsi
10. Services to State of Washiagton

a. Analyses of wastewaters for Zirconium: for Department of
Ecelogy.

b. Analyses of asphalt cores: for Department of Transporta-
tion.

11. Radfonuclide Production

Individual Department Radionuclide
Dr. V. P. Schuitz Zoology Jdat
Dr. L. ?. Mallavia Bact. & Public Health b
Dr. L. Kirschner Zoology **K

C. Research Proposals and Contracts by Categories
1. Pending

a. A Study on the kinetics and Mechanisms of Mineral Catalrsis
in Coal Liguefaction, U.S. Department of Energy, $197,307
(Chow) .

b. Research on the Formation of Organometallics and Volacilicty
of Trace Elements in the SRC I and SRC II Processas, U.S.
Departament of Energy, $298,131 (Fildby).

¢. Double Beta Decav and Muon Induced Reactions in Natural
Samples, ACS-PRF Grant for Iadividual Tundamental Rese2arca,
Petroleum Researzh Fund, American Chemical Society, $10,000
{Srinivasan).

d. IH NMR Relaxation Study cn the Structural Changes of Coal
during Pyrolysie, ACS-PRF Grant for Individual Fundamental
Research in Petrcleum, Petroleum Research Fund, American
Chemical Society, 510,000 (Chow,.

-
-




Proposils Funded

i,

Fuel Cvele Assistance Contract, U.3. Department of Znergy,
8/1/78 to 6/30/83, 5182,000 (Wilson).

Trace Elements in the SRC Process, J-month no-fund exten-
sion, 1/79 to 3/31/79, Pittsburg & Midway Ccal Mining Co.
{rilby).

2enewal contract, Trace Elements in =he SRC Process, 4/1/79
o 12/31/80, Pittsburg and ddway Coal Mining Co., $118,72

- T

ilby).

Reactor Operator Training Course, Washington Public Power
Supply Svstem, 5/30/78 to 3/11/78, $18,363 (Wilson).

Battellae Northwest lLaborator
tract, 19/1/78 to 9/30/79, $<1,9

(&)

ition Service Con-

Uranium Decay Chain Analysis, Scian
6/30/80, £12,000 (Wilsen).

Chemical Study and Characterization of Asphalts, Washington
State Legislative Transportaticn Commission, 6/8/78 to
6/7/79, $50,000 (Fildby, Yaghmaie, Guess).

Agreement for Testing of Asshalc Concrete, Washington State
‘Department of Transportatior, $7,000 (Filby, Guess,.

Double Beta Decay ian Natural Samples, WSU Research and Arts
Committee Grant-in-Aid, 36,118 (Srinivasan).

Service Agreements

a.

-

Analysis of Coal, Ash and Impinger Samples “or Trace Metals,
Heteor~»logy Research Inc., $28,000 (Filby).

Neutron Activation Analvsis of Resistor Pastes, etc,,
Tairchiid Camera & Instrument, $2,000 (Hawley).

Rock Samples Analyzed by Yeutron Activaticon Analysis for
re?

33 Elements, Cominco Ltd., 31,800 (Filby).

Water and Fastewater Sa~2las aAnalyzad by NAA for Trace
Amcunts of Zirconium, State of Washiagton Cepartment of
Ecology, $350 (Fildy).




D. Courses Taught

e following courses utilized the facilities a: the Center oz
were taught by faculty members associated with the Center.

Course Number Course Name
Chem 303 Radiochemistry
Chem 403 Yuclear Chemistry
Chem 424 Activation Analyrsis
Cham 499 Special Problexs
Chem 525 Trace Analysis
Botany 527 Radicactive Tracer
Techniques

Ceolegy 102 Physical Geology

E. ?Publications

1. YNoble gases in the All.nde and Abee mer2orites and a gas-rich
mineral fraction: invescigation by sterwise heating.
B. Srinivasan, Roy S. Lewis and Edward Anders. Ceochin,
Cosmochim. Acta 42, 183 (1978).

2. ob'e gases in the Murchison meteorite: possible evidence
for the S-process in stars. 3. Srinivasan and Zdward Anders,
Science 201, 51 (1978).

3. Reply to "Isotopic composifrion of the anomalous xenon in the
Murch!ion meteorite" by Stephen S. Smith. B. Srinivasan and
£. Anders, Ceophys. Res. Letet, 6, 39 (1979).

4, Compaction behavior ia char/.ocal systems in formed coke pro=-
cesses. C. Chow, A.C.D. Chaklader, 1. H. Warren and V. R.
Leeder, J. of Fuel 57, 337 (.978).

5. Compaction behaviour of coals. Accepted for publication in
J. of Fuel (1979). C. Chow, et al.

6. Microstructures of hot pressed coal brigquettes. ©. Chow,
et al. Accepted for publication in J. of Fuel (1379).

7. YNature of metals in petrolaum and coal derived synfiuels, in
"Ash Deposits and Corrosion due to Impuwities in Cozbustic
Cases", R, W. Bryers, ed., R. i, Filby, et al., McGraw-Hill

1
=

Internacional (1978), pp. 31l-84,

3, Trace elements in the 3RC processer SRC I and SRC II. R. H.
Filby and §. R. Xhalil. ?roc. Potential Health and EZaviron-
mental Effects of Svathetic Tossil Fuel Tachnologies, Sent.
25-28, 1978, Oak Ridge National Laboratory CONF-730903,
July 1979.




10.

=
(53

Fast-neutron activation analysis for oxygen, nitrogen, and
silicon in coal, coal ash and related products. A. Volborth,
Analyctical Methods for Cozl and Coal Products, Vol. 3,
Acaderic Press (1579).

voblems of oxygen stoichiometry in analyses of cos. and
related products. A. Volborth, Analytical Metheds for Coal
and Coal Products, Vol. 3, Acader.c Press (1979).

Extended exploration appliczations of isotcpes of the uranium
decay sequences, W. E. Wilson, D. A. Hansen and M. Ikrazuddia.
Proc. fGeochemical Exploration Conf., April .0, 1379, Tucson,
Arizona (1979).

-+

Absolute activity determination on large volume 3eclogical
samples. W. E. Wilson. Submitted to Nuclear Instruments and
Methods (1979).



WASHINGTON STATE UNIVERSITY
NUCLEAR RADIATION CENTER
UPGRADE 2ULE IMPACT QUESTICNS

1. Added features required:
(a) Complete fencing af the facilisy $100,000
(5) Security Force , Suilding and Tighting $250,C0

48 ‘dded hardware:

fa) Alarms, detectors, CCTV systes, ate. $500,009
(5) Security Force needs {guns, ei:,) $ 50,000
(¢) 83idging system $ 5,000

Total one time costs $305,000

3. Acded annual operating costs:
(a) “anpower . $100,000
(8) Hardware S 50,000

(¢) 30% increase in facility cost

Total annual Cperating costs $150,000

4.  Shut down costs: $690,000
(328 recent license renewal application) § 5,00C, y»
5. Cost of possessian only ctatys: $ 75,000/yr

8. Industrial impact:
(a) No Resaarch Reactor Training orogram for wPpss reactor speratars -

8/yr (Required for RO and SRO Licenses)
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Tate and edditicnal data from you is suixcfted

Whas additional features wiil be constructed walls, vaults, CAS,
protected arca and costs associated with these.
what is t'e axpected to*al cost to upgrade hardware? - one time
cost - alarmg, CCTY, guns, uniforms, badges, detectcrs.

hat is the capecled cost 2nnually - guards, matzriszl, scrozning,
twd "an rule - for an upgraded physical security 2isn - manpcaer
and harduare?

what is the cost of shutting down the facility?
what is the annual cost of maintaining pessession only status?

f loss of program on US industry - (i.e.) engirzers and
s for U.S. Kueclear Pcweer Plants,

Effact of loss on medical rescarch, medical treatment.

Cost of new nlans - security, contingency, guard training.

Considering the impact of implamenting the Safeguards Upgrade Ru

will you continue to operate ycur facility?

the facility on th
ol) - Loss of progr

e
!

ride the impact -of clesing
m 0

sC adu
rogram at your facility (sc 2

‘L' (')

-

Wwhat is the size of the faci

How many graduate studants are in facility - related programs? -
will they be able to finish?

what is the typical annual cperating budget?

with 100 r/hr at 3 feet axamption critaria, can you m2et and maintain
the Shit at such a lavel cortinuously? What would the impact L2 on
surrant financial and operating resourc2s? How would it maintain the
self-_rotect.on criteria affect fuel replacemant and costs therefore?
How many courses <tilize the facility - will they be cut?
Sinceraly,
;
’ /==L
” - -
/ - -
o Lo d ege f
+ ol ) Tl
e James R. Miller, AcCting Assistant Cirector
for Site and Safeguards

so ¥
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