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Docket 0. 50«26

Dov Cherical Company

ATT..: Dr. R. R, Langner, Chairman
Radiation Safety Committee

Building 1803

Midland, Michigan 4&B640

Gentleren:

Thie refers to the safeguards inspection of vour TRIGA reactor facility
conducted on November 16 and 17, 1976, by Mr. J. P. Patterson of this
office and to the discussion of our findings with Dr. G. Kochanny and
Mr. K. Kelly of your staff at the conclusion of the inspection. Your
activities pursuant to Title 10, Code of Federel Regulations, Part 70,
"Special Wuclear Material" as they pertain to License No. R-108 were the
subject of this inspection.

The enclosed copy of our inspection report identifies areas exarined
during the inspection. Within these areas, the inspection consistel
of & selective exariration of procedures and representative reccrcs,
observations, and interviews with personnel.

No fters of noncompliance with NRC requirements were identified during
the course of this inspection.

Areas examined during the inspection concern a subject matter which is
exempt from disclosure according to Section 2.790 of the NRC's "Rules of
Practice," Part 2, Title 10, Code of Federal Regulations. Conseguently,
our report of this inspection will not be placed in the Public Document
Roor.
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Dow Chemicsl Company

We will gladly discuss any questions you have concerning this
inspection.

Sincerely,

J. A. Hind, Chief
Safzguards Branch

Eoclosure: IE Inspection
Report No. S50-264/76-04
(Part 2.790(ad) Information)
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L.S. NUCLEAR REGULATORY COM:ISS10:.
OFFICE OF INSPECTION A'D ENFORCEMENT

REGION 111

Report isc. 50-265/78-0-
Docket Ho. 50-264 License iz, R-)0f
Licensec: Dow Chermical Company
Builcding 1803
Midland, Michigan 4B640
Facility Name: TRIGA Reactor, Building 1602
Inspection At: Reactor Site, Midland, Michigar
Inspection Conducted: November 16 anc 17, 197¢
5 £
e ‘."7//’ ' A
Inspectors: 9. P. Putterson /»/c /-
y‘ Y &k“-"t A /-
Approved By: Z. A. Hind, Chief Lo S X7 )

Safeguards Branch

Inspection Sur.ary

Inspection conducted on l.ovember 16 and 17, 1978 (Report lio. 30-264 /78-02)
Areas Inspectec: Special nuclear material contrel and accountability
including facility organization ané Opération; measurement and controls,
inventory; shipping and receiving; storage and internal controls and recorcds
and reports. The inspection involved 12 inspector-hours onsite by one BRC
inspector.

Results: No items of noncompliance with NRC requirements were identified
during the course of this inspection.
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DETAILS

Fersons Contactel

#Dr. Geralé Rochanny, Laboratory Director
#ierrv Kellyv, Assistant Reactor Supervisor
Sanuel l«orwood, Health Phvsicist

*Denotes those who attended the exit interview:

Facility Organization and Operaticn

In the letter to the licensee frox Region 111 Safeguards Branch
following the previous inspection of March 3-4, 1976, Repert Nc.
50-264/76-02, & statement was made that the licensee agreed tc
initiate some material control and accountability procedures for
special nuclear material (SNM) held under license No. R-108. Alsc
it was noted that this facility's authorized possession of SNM is
less than one effective kilogram making it exempt from issuing
written material control and accounting procedures as required by
10 CFR Part 70.51(c). Since then the licensee has issued safe-
guards procedures relating to material control and accounting of
S}M under License lo. R-10§€

These procedures were written as an appendix to Chapter 3 of the
Adninistrative Procedures for TRIGA Reactor Operations. These
were reviewed by the inspector and found to be satisfactory for
this type of operation. Ome incorrect statement was made uncer
Paragraph 9 regarding the reporting of a receipt or shipment off-
site. A copy of this transfer, an NRC-74]1 form, shall be sent to
the Department of Energy, P. O. Box E, Oak Ridge, Tennessee 37830,
not to the Region 111 NRC office address. The licensee agreed to
wake this change.

The safeguarding and maintenance of all SNM assigned to this reactor
is the responsibility of the Reactor Supervisor and in his absence

to the Reactor Operations Committee. Except for SNM in sealed sources
which require special procedures authorized by the Radiation Saferv
Committee, all SNM shall be stored, transferred between, and used

in the reactor pool, storage wells in the floor of the reactor roor,
or one of the two radiation caves equipped with masterslave manipulators
in Buildings 1602. These internal transfers shall be carried out only
with the authorization of Health Physics and in the presence of the
Reactor Supervisor. A signed record of any such transfer shall be
filed with Health Physics and the Radiation Safety Committee.



The Reactor Supervisor is responsible for computetion of ureri.:
depletion. Current safepuards procedures state that burnup am-urte
will be adjusted every two years based on calculations made fro-
operating periods and power levels recorded in the Reactor Log EBoch.
Any loss or theft of SNM shz)l be reported by the Reactor Superviscr
to both the Reactor Operations Comrittee and the Radiation Safet.

A physicel inventory 1s taken annually in conjunction with the yeari:
checkout of the TRIGA reactor and recorded in the Reactor Leg Booi.
inese conditione arve all listed in the safegpuards procedures.

Semi-annuasl Materiel] Status Reports and llucleer Meterial Tramsacticon
Reports (NRC-741) are issued by the Radiation Safety Committee staff.

The licensee has confined his use and possession of S!M under lLicense
R-10€ tec the location and purposes authorized by license as required

by 10 CFR Part 70.41. This operating license was renewed on Ncvember 21,
1977, with the issuance of Amendment No. 3 by the “RC's Division of
Operating Reactor. This amendment renewed License No. R-108 until
December 20, 1986.

Measurement and Controls

Usag- of the 100 kilowatt TRIGA Mark 1 research reactor has been
cete:mined by the.Reactor Supervisor from current operating date tc
be an average of hours equivalent full power per week. By
the licensee's method of calculating burnup, this amounts to
grams totel vranium and__ gram U-235 over a two year period. Up to

the previc:s inspection of larch, 1976 no burnup haé been reported

by the licensee. The licensee, as & result of that inspection,

issued & revised 'loterial Status Report for the period ending Decerder 31,
197,, reporting 7 grams U &and 6 grams U-235 for the first 6.5 vears

of the reactor's operation.

-

The licensee reported jgrams U and rgrams U-235 on the NRC-742

ending March 31, 1978. For the most recent NRC-742 reporting period

ending September 30, 1978, another 0.4 gram U and 0.3 gram U-235 wes

reportzd. At this rate _grams total U would be accumulated in two
years (4 reporting periods).

The inspector calculated burnup for both the two year period and
the most recent six month period ending September 30, 1978. His
results were within 0.1 tec 0.2 gram of the licensee's values.
Agein, as in the pre.ious inspection, it was pointed out to the
licensee that the KRC-742 report should be kept in whole gram
units. The burnup amounts could be kept "in-house' until 1.0 grar
accrues and report it then, keeping smaller amounts ¢ff the report
until they reach a whole number. The Laboratory Director stated
that he would bring this to the attention of the Reactor Superviscr
vhen he returns to work from & current business trip.
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This research reactor operates only during normal work day shiftis
and for periods of time less than one hour. Its main use is fcr
irradisting cherical samples for neutron activation analyses. /-
- samples put in the reactor are representative of the licensee's
chemical manufacturing and processing business.

&, Shipping and Receiving

There have been no shipments or receipts during the inspectic:
period. The recently issued safegpucrds procedures stipulate thet
trensfer of SN shall require approval of the Radiation Soiern
Committee as well as the Reactor Superviscor.

- Storage anc Internal Control

: All fuel elements and the two fission counters are stored in the

l Locations of the fuel elements are listec on
metal tegs hung on a large core diagram mounted on & status board
on one wall of the reactor room. There have beern no transfers tc
Jifferent core locations since the previous inspection. When the
annual inventory is taken, reactor procedures do require temporary
transfer of two fuel elements to the storage rack until all the
fuel elements have been verified by serial number. Then these two
elements are returned to their original core positior. These
transfers and any checkouts of fuel are documented in the Reactor
Log Book.

6. Inventory
This 100 KW TRIGA reactor has 9] positions in the core, only {
which contain fuel elements. The remainder positions are for
graphite elements, control rods, a transfer tube and one location,
F-17, which contains the An/Be neutron source. These TRIGA fuel
elements are made up of 91% Zr, 1% H, and 87 U by weight, cladéing
being either aluminum or stainless steel. The initial enrichment
was 19.88% U-235. Since the fuel already had some exposure wher
the fuel was received from General Atomic in 1967, the current
enrichment is slightly less than that.

For inventory verification - reactor core positions out of WETE
randomly selected by the inspector. Fuel elements from these
positions were withdrawn and raised to near the top of the pocol.
There under a spotlight, the fuel element was manuevered to enable
the serial number to be read. All Berial numbers were comparec
with the location in the pool from a large status board mounted on
the rear wall of the reactor room. All fuel elements were




properly identified by loceation and serial number. Locatior

of the two fission counters in the pool was also pointed out tr
the inspector. These locations were confirmed by entries ir ti¢
Reactor Log Book made for the annual fuel checkout when

2al]l fuel elerments are raised from the core and ddentified b+ the
serial number. Documentation that annual phvsical inventoriec are
being taken was confirmed by the inspector by auvdit of the reactcy
log book. Reactor log book No. 2€ noted an inventory was taker or
February 2, 1977. Reactor Log Book No. 2E alsc had entries or
Februarv 13, 1978, that confirmed all 76 fuel elements were veriiiec
by seriegl nurber.

The only other SNM at this facility consisted of encapsulated
Pu-23E sources held uncder License No. SNM-1451. Tris license
recently renewed anc has a present expiration date of January 3!
1687, A total of 180 millicuries (mc.) were inventoried consis :rg
of two 30 mc. sources and one item containing four separate, 30 rc.
sources mounted in one metal holding device. These four sources

in one mounting were formerly in a Texas Nuclear Corporation, custor
made thickness gauge device. All these sources are assigned tc
responsible staff personnel as authorized and controlled bv
Radiation Safetv Committee.
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Records and Reports

The records review included the period from the previous inspection
date, March 4, 1976 until the present inspection. In that time

span there has been no activity except for the inclusion of

burnup data on two Material Status Reports (NRC-742). The reviesion

to the NRC=742 form for the period ending December 31, 1975 requested
during the previous inspection has .been made by the licensee. This
included an entry of grams U and |[rams U-235 for the cumulative
burnup since the reactor became operational in July, 1967. Subsequent
burnup data has been reported as described previously in Paragraph

3 of the report details.

The Radiation Safety Officer has been signing the NRC-742 forms

beginning with the March, 1978 report. Formerly the Manager of

Business and Government Statistics had been signing them as the authorized
representative.

The inventory amounts reported on the NRC-742 forr as of September 37,
1978, were verified by the inspector as being accurate. No transactions
have occurred since that date to change these amounts. Exhibit A
reflects the activity for License R-108 for the period of inspection.



There has been no change in the authorized lirit of S\ of 3.4
kg. U-235 for License R-10€ with the issuarnce of Amendment o, 3
to the facility license which extended the operating licens«
December 20, 198¢«.

The licensee's authcrized lirits and holdings as of March 5, 1¢7¢
by docket ané license are as follows

Docket License Autherizec lirit Possessjor 2707 ‘76
. 5N=2¢1 R-108 3.6 kg, L= 235

70-1487 SXNM=-145] 270 mc. Pu=-23¢

There wae nc appaerent loss or theft of SNV that requires rencriing

as required by 10 CFR Part 70.52.

The licersee's records svster provide sufficient informaticr t«
comply with the record requirements of 10 CFR Part 70.

Exit Interview

The licensee's representatives were briefed on the areas inspected
as described in the preceding paragraphs. They were informed that
no items of noncompliance were identified by the inspector as 2
result of this inspection.

The safeguards procedures written as a result of the previous
inspection were considered satisfactory for this research reactor
suthorized to possess less than one effective kilograr of SXM. The
inspector reminded those present of the error in Paragraph © of the
procedures which stated that any receipt or transfer out should be
reported to the Region 111 office. This will be changed and NRC-741
transfer forms issued will be sent to the Department of Energv at
the address listed under 10 CFR Part 70.54.

Other minor suggestions relating to the safeguards accountability
procedures include adding the words “annual physical inventory"

on the Approval Sheet for Special Experiments, a required written
procedure needed to perform the annual checkout of the reactor fuel
elements. Also, to Paragraph 7 of these safeguards procedures
relating to report of & loss of any SN, the 10 CFR 70 reference
should be more specific as 10 CFR 70.52. This would make the cole
reference more readily available for compliance if the occasion
should arise. Again, the inspector emphasized the reporting of
burnup on Line 73 of the Material Status Report should be in
whole numbers rather than to 0.1 gram as still being done by the
licensee. Current instructions for completing the NRC-742 state
that reporting shall be to the nearest grar (Ref. Pages 3 and & of
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blue-colored instruction booklet). The Health Phveiciet, &

s @

in absence of the Radiation Safetv Officer, has & copy of thic

instruction booklet. He was alsc informed of reporting in vhole gr
units, although the Reactor supervisor supplies the data, 12 he vuce

on the Material Status Report.

The laboratery Directer indicated he would notifv the Reactic
of the sugpested champes brought out at this exit interview.
Reactor Supervisor was not onsite during the inspectior and
unavailable.

Attachment:
Exhibit A
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DOw CHEMICAL COMFAIY = R1S-YFX
Material Balance Stastement = Privately Owned Enriched Uraniur

For Period.3/5/7€ - 11/13/18
y wilS

€w =4y

Grans
Enriched Uraniur

Number of Fuel
Elements

Beginning Inventory 3/5/76
Receipts
Total to Account For

Shipments
Depletion
Ending Inventory

Total Accounted for

‘-no 7" ;5-2'
Copy 7 ©F ( corle:
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