


' Unfversity of Michigan

| Distribution

cc w/enclosyre:

DCO/DCB (RIDS)

0C/LFDCB

Dr. William Vernetson, Director
of Nuclear Facilities

Michigan Public Service
Commission

R. Erickson, EPB, NRR

L. J. Cunningham, RPB, NRR

LI LB En R i L B L i1 R ae— -






The 1990 snnua) audit of the licensee's overal) operations and safety pro
which has usually addressed the emergency preparedness and/or radiclogica
controls programs, was performed by different auditors during July and
October 1990. The report of the July 1990 audit was not available for
review, since the )icensee has been repeatedly unsuccessful in obtaining
final report from the auditor. The licensee was advised to establish an
report due date with future auditors. The adequacy of the 1990 audit wil
evaluated during a future inspection.

A1l other aspects of the licensee's radiological controls and emergency
preparedness programs were acceptable.
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DETAILS

-

Persons Contacted
R. Flomlng. Director, Michigan Memoria)=-Phoenix Project
R. Burn, Reactor Manager

G. Cook, Assistant Reactor Manager, Operations

The above and several other licensee representatives attended the
November 16, 1990, exit interview. The inspectors contacted other
1icensee personnel during the inspection,

Licensee Action On Previously lcentified Items

{Closed) Open Item (002/89002-01): Perform a comprehensive ALARA review
to determine 1f reasonably achievable steps «re available to reduce
personne) exposure associated with work in the research reactor facility.

The 1icensee performed an extensive review of each job performed in the
research reactor facility, identifying personnel exposures associated

with the jobs and where the most exposure occurred. The licensee
determined that the majority of personnel exposure was due to the ambient
radiation field in the reactor fuel poo) area, where personnel were
located during handling of irradiated sources, The licensee has
implemented the use of more efficient tooling for source removal and 1s
1nvost19¢t1n¥ other methods to further reduce workers' time in the fue)
pool area. The licensee 1s also considering the use of shielding packages
which would be installed in the source hand'ing area. Personnel exposures
were trending downward this year, when compared to the 1989 personnel
exposure data. This item is closed.

(Open) Open Item (002/89002 02): Perform another reactor pool
evaporation study and develop a surveillance procedure to produce a
more accurate assessment of the poo)l ieak rate. The licensee's current
provisions for determining pool leak rate, and current considerations
for upgrading this assessment capability are described in Section 4.e
of this report. This item remains open.

Emergency Preparedness Program (1P 87745)

a. Emergency Plan and Procedures

Records reviewed indicated that the plan had been reviewed and revised
as necessary during 1989 and 1990, per the annual review commitment.
Emergency Procedure EP-101 was revised during 1990 in response to
lessons learned from the 1990 emergency drill. The Safety Review
Committee approved this procedure revision during its September 1990
meeting. The licensee indicated that senfor reactor operatcrs have
essentially been required to memorize EP-101, Reactor Building
Emergency.

No violations or deviations were identified.
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Audits

In accordance with Technical Specifications 6.2.8 and 6.2.9, annual
a.'dits of reactor operations and the safety of facility operations
wer« performed Oy auditors who were presently or had recently been
engayed in the management of o research or test reactor of
comparacle power level. The 1990 audit was conducted during July
and Octobe* by representatives of two different research reactor
facilities, who had been unable to visit the licensee's facility

at the same time. The report of the October portion of the sudit
was not yet due. The individual who conducted the July segment of
the audit had not yet submitted his report and has apperently been
unresponsive to the licensee's efforts to obtain the required audit
documentation. The licensee indicated the arrangement with the
auditors included submittal of & final report; however, no dead)ine
for providing the report had been negotiated. It hed been assumed
that the July audit report would be provided to the licensee within
@ "reasonable time 1imit," which has been exceeded from the licensee's
end the inspectors' viewpoints, The licensee indicated that the
first auditor was not delaying his report pending completion of

the October portion of the eudit. The 1990 audit reports will be
evaluated during the next inspection,

No viulations or deviations were identified; however, the following
ftem should be considered for improvement:
" Future arrangements for annual audits should include the

esteblishment of o mutually acceptable deadline for submitting
a final audit report,

Emergency Equipment and Supplies

Emergency supplies have been stored and inventoried semiannually, as
described in the plan. Records indicated that minor discrepancies
identified during some inventories were corrected, Physical
inspection of a supply cioset identified no discrepancies when
compared to the current inventory forms,

No violations or deviations were identified.

4, Radiologicel Controls (IP 80745, 83743, and 86740)

Qualification and Organization

The Ford Nuclear Reactor/Phoenix Memorial Labors+z:. (FNR/PML) Health
Physics (MP) orgatization has continued to report to the wiversity's
Director, Radiation Control Services (RCS) in accordance with icchnica)
Specification 6.1.e. Several staff changes occurred during 199C, The
former RCS Director and FNR/PML HP had left the University earlier

in 1990, The RCS position was filled by a former FNR/PML HP who was
holding a different HP position at the University. The FNR/PML HP
position remained open for approximately three months prior to being
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filled on October 1, 1990. The current HP had held a similar
position at a different rescarch reactor for two and one-half
years, and had carned a masters degree in Radiation Health Physics
from the University of Michigan. The FNR/PML HP 15 assisted by @&
full time health physics technician,

No violations or deviations were i1dentified.

Training

Orfentation instruction and re-instruction remained essentially
as described in Inspection Reports No. 50-002/8600]1 and

No. 50-002/87003. Radiation safety instructions have been given
to all personnel working in the reactor facilfty; no tests are
given. The licensee has included additional instructions for
Peamport work in its orientation instructions.

No violations or deviations were fdentified,

Bloassays

Licensee procedures required tritium urinalysis bioassays if
airborne tritium ~uncentration exceeds one MPC during heavy water
transfers, According to licensee records, one tritium urinalysis
of resctor personnel was performed between September 1989 and this
inspection because of this procedural requirement; no significant
results were found. During this time period, the licensee had no
indication of reactor personnel being exposed to fodine; therefore,
no thyroid counts were performed on reactor personnel,

No violations or deviations were identified.

Personnel Monitoring

The 1icensee continued to use vendor supplied film and extremity
badges which have been 1ssued monthly to reactor personne) and
experimenters. Records indicated that the highest yearly whole-
body and extremity doses in 1990 to date are 1070 mrem and 3060
mrem, respectively, which are both below 10 CFR 20.101 limits.
The 1icensee has implemented a Quality Assurance program wherein,
on a quarterly basis, the licensee exposes film badges to a known
dose, provides these badges to the vendor for reading and then
compares the results. No discrepancies have been noticed between
the vendor's results and known exposure values.

During a previous inspection (Inspection Report No. 002/89002),

the inspector was unable to determine 1f the licensee had adequately
evaluated jobs in the research facility to determine if reasonably
achievable sieps were available to reduce personnel exposures.

The 1icensee performed an extensive evaluation of a1l jobs in the
reactor research facility and determined that the major source of
exposure to personnel was from the ambient radistion field (15-20
mrem/hr) in the fuel pool area during handling of irradiated
sources. The licensee investigated means to ruduce the time spunt



in the reactor fuel pool area and has implemented the use of more
efficient tooling for source handling. Also under investigation are
8 varfety of shielding packages which could be used in the pool area
during source handling. It appears that 1990 total exposure will be
less than either of the previous two years' data.

No violations or deviations were identified,

rakn

Liquid effluents have been discharged to the sanitary sewer system
on & batch basis after the discharge tank's contents were
recirculated and sampled. Samples were analyzed for aross beta,
tritfum, and fsotopic gamma activities. Records 1na. .ated that
batch release concentrations were within 10 CFR 20 1imits, using
the approved 300 dilution factor,

No violations or deviations were identified.

Surveys

Direct or smear surveys have been conducted in accordance with
procedural requirements, Additiona) direct radiation surveys have
been conducted shiftly, monthly, and quarterly at selected locations
and upon removal of pool equipment and experiments. Survey results
for calendar year 1990 to date were selectively reviewed.
Contamination levels were very low and radiation surveys were
commensurate with levels seen during facility tours. The inspectors
noted that some radistion survey copies used for indicating
radiation fields in the beamport areas were difficult to read. The
T1censee fndicated that better copies would be placed in the area.

No violations or deviations were identified,

Airborne Effluents

Afrborne effluents activity 1s released from the FNR through

Stack No. 2 and the FNR ventilation stack. This release path is
continuously monitored for gaseous (argon=41) activity using two
Gaseous Activity Detectors (GADs); for particulates using three
Moving Air Particulate detectors (MAPs); and for exhaust radiatior
levels by three Nal and five G-M detectors. The inspector
selectively reviewed the licensee's afrborne effluent analyses and
release calculations for 1990 to date. Using the allowed dilution
factor of 400, the gaseous effluents were less than five (5) percent
of the technica) specifications limits.

No violations or deviations were identified.

Instrumentation and Equipment

The inspector reviewed the calibration results of laboratory
counting instruments. No significant problems were noted. During
facility tours, portable survey instruments were observed to be
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calibrations. These corrective actions were timely and responsive
to the inspector's concerns. Therefore, no Notice of Violetion will
be issued. Instead, the matter is considered to be & non-cited
violation,

One non=cited violation was fdentified.

Material Transfer

There have been no spent nuclear fuel shipments since the last
health physics tnspection. There were 48 spent fue) elements
prepared for shipment and in storage in the reactor fuel pool.

The 1icensee was awaiting arrival of t'w approved cask used to
ship spent fuel, and anticipated shipping the spent fuel sometime
within the next two months. The inspectors viewed a s)ide
presentatfon showing how the 1icenses cuts both ends off the spent
fuel elements in order to fit more elements into the cask. The
presentation also showed the spent fue) loading and cask transfer
processes.

Irradiated and waste materia) removed from FNR has been transferred
to the Unfversity Radiation Control Services Organization for use at
the University, transfer to off-campus recipients, or disposal. The
11censee maintained copies of the recipients' license on file to
verify the recipients were authorized to receive the material. The
inspector selectively reviewed the licensee's survey and transfer
records for such material.

No violations or deviations were identified.

Pool Water Chemistry and Heavy Water Reflector Tank Tritium

Selected gamma isotopic results of pool water samples, taken twice

weekly, were reviewed for calendar year 1990 to date. No problems
were noted,

Technical specifications (TS) require that the tritium content of
the fecility's 46 gallon heavy water reflector tank be maintained
at less than 50 curies. Tritium is produced in the tank by
deuterium absorption of neutrons. The licensee has normally
maintained the tritfum content of the tank at less than 50 curies
by removing five gallons of tritiated heavy water and replacing 1t
with five gallons of fresh heavy water, thus reducing the tritium
activity by a factor of 41/46. Just prior to transfer, samples are
taken from the tank to determine the curie content in the tank. On
July 21, 1990, the licensee analyzed semples removed from the tank
and determined the tank's curie content to be 50.4 & 1.4 curies,
which 1s a violation of 'S 3.5.b. The licensee reported this event
to the NRC as required by TS 6.6.(2).a.

The licensee's investigation into the cause of this problem revealed
that there was likely an error in the measurement of the samples
obtained prior to the previous transfer on April 13, 1990, which
indicated the tank curie content to be 42.5 curies. This value



could not have been correct as the previous samples obtained on
February 2, 1990, indicated a tank curie content of 48.0 curies
prior to that transfer, which calculated to 42.8 curies after
transfer. 1f such was the case, the tritium content would have
had to decrease during operations between February 2 and April 13.

In addition to the measurement error, the )icensee's fnvestigation
revealed a non-conservative error in the calculation of the tank's
curie content dating back to 1985, 1In April 1985, the heavy water
sampling procedure (HP=107) was changed from a volumetric to a
gravimetric basts for calculating the tritium concentration in an
effort to be more accurate. One step in the procedure converts the
mass of heavy water to volume. The procedure specified the use of
the density of water (1.0 gm/m1) versus the density of heavy water
(1.11 gm/m1) in the conversion calculation. This results in an
eleven percent error in the non=conservative direction. Upon
recalculating the curie content of the tank over this time frame,
nine of the twenty=five tank analyses were actually over 50 curies.
A1l of these tark analyses had been assumed to be less then 50
curies based on original measurements and calculations.

The 1icensee's thorough corrective actions also included a trend
study over the past five years to determine a tritium butld-up
constant to serve as a general check on the heavy water tank
tritium analysis performed by the HP. Procedure HP=107 has been
changed to require use of the correct density of heavy water. The
licensee has arranged with independent parties to perform an
accuracy check on their tritium measurements.

The safety hazards to the public as a result of this event are not
significant. The 50 curie centent 1imit is based on a complete
rupture of the tank, total mixing of the heavy water with the
reactor pool volume, evaporation of the tritiated pool water and
discharge of that tritfated water to the environment. Licensee
calculations indicate that the tota) release to the environment
would be 2.6E-3 mpc. The inspector reviewed these calculations
and found them acceptable.

The 1icensee's identification of the calculation procedure error,
which resulted in the tank's tritium content to be computed as
50.4 2 1.4 curies, compared to the technical specification limit
of 50 curies, 1s a non=cited violation, in accordance with

10 CFR Part 2, Appendix C, Supplement IV and 10 CFR Part 2.
Appendix C, Paragraph V.G.1.

One non-cited violation was identified.

Pool Water Leakage

During the previous inspection (Inspection Report No. 50-002/89002),
the licensee committed to prepare and implement a surveillance
procedure to accurately measure pool leakage and collection of that
leakage. The licensee appears to have implemented an adequate
procedure for isolating all three sumps so that only reactor pool
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