Allison e

July 16, 1988
(REF:NC740b)

A. Bert Davis

Regional Administrator
Nuclear Regulatory Commission
Region III

799 Roosevelt Road

Glen Ellyn, Illinois 60137

Subj: Thirty Day Report on Incident Involving
Thoriated Magnesium Parts Manufactured Under
License SIB204

Dear Mr. Davis:

I have attached to this letter a synopsis of the Allison activitien
resulting from the incident first reported to you on June 18, 1982,
by Patricia A. Eddy of my staff and my confirmation letter tc your
staff on June 10th. In the synopsis we have reviewed all of the
important aspects of this incident and our efforts to ensure that
like incidents will not occur in the future.

Allison and General Motors are taking this matter seriously. Mr,
James Keppler has been retained to assist us in our compliance ef-
forts from both a divisional and corporate viewpoint.

In light of the prompt and extensive actions displayed by Allison
and General Motors throughout this event, we hope that NRC will
mitigate the severity of any identified violations.

We sincerely hope that our efforts meet with your approval. 1If you
note any inadequacies or omissions on our part, please contact me
on (317) 230-4288,.

Sincerely,

P &L

P. P. Cook, Superintendent
Environmental Sciences
Radiation Safety Officer
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Wiedeman, NRC Region III

Mallett, NRC Region III

Sassano, Shaker Numeric

Klinge, Keco Engineered Coatings
Mahonay, Hohman Plating & Manufacturing
Jones, Metal Technologies

Brown, Euclid Disposal

Keppler, Consultant



THIRTY DAY REPORT
LICENSE #STB204

BACKGROUND

On Friday morning, June 17, 1988, Environmental Sciences Depart-
ment received a call from the Allison Purchasing Department of
General Motors Corporation alierting them to the fact that approxi-
mately 250 thoriated magnesium diffuser castings had been sent out
for machining to Shaker Numeric in Cleveland, Ohio. Peter P. Cook,
Radiation Safety Officer for Allison, was in Ilowa at that time and
not available for consultation until Sunday, June 19th. Environ-
mental Sciences Department, recognizing a potential licensing
problem, promptly began tc look into the circumstances surrounding
‘“he situation. 1Initial contacts with outside contractors were
unsuccessful. By Saturday it was found that from November of

1986 through June of 1988 a number of thoriated magresium diffusers
had been machined at Shaker Numeric plus other operations done at
their sub-contractors. See Appendix 1 for the list of contractors,
thejr addresses, phone numbers and contact personnel. See Figures
1 and 2 for photographs of the rough casting and partially finished
part. Furthermore it was learned that chips from the machining
process at Shaker Numeric had been disposed of as general refuse at
a local landfill, Euclid Disposal Ccmpany. The alloy material of
these diffusers is magnesium and 3.3% thoria (therium 232). Based
en our knowledge of the material and the manufacturing processes,
there should not have been a radiological problem,

Nevertheless, based on th 1formation gathered thus far, on
day morning, un 3th, General Motors sent a team of experts
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Both samples dilclog!g no detectable radiation. Detection
limits were 1.28x10 microcuries/cc of air at the 2 sigma level.

Wipe tests were performed at the machines and at other locations
throughout the facility.

3) LaBlond Lathe Bench

4) LaBlond Lathe Control Panel
5) KMT Bench

6) KMT Panel

7) Makino Panel

8) Wheelbarrow Handles

9) Cintimatic H-100 Bench
10) Cintimatic H-100 Panel
11) Vice at the Burr Bench
12) East end of Burr Bench
13) West end of Burr Bench
14) Eating Table

The results showed less than 0,001 microcuries of removable
radicactive material in each case.

Contamination tests for thorium were run on machine chips and
coolants. The LeBlond Lathe chips showed 0.013% thorium. The KMT-180
milling machine chips showed 0.0007%, the wheelbarrow chips (used to
haul chips) 0.003%, and the cutting fluid from the LeBlond Lathe was
non-detectable. All of these values are well below the 0.C5% NRC
exemption (10 CFR Part 40). The Cintimatic H-100, which still held
chips from the part in question, showed 2.3% thorium as you wou'd
expect. Those chips were collected and returned to Allison (See
Figure 3). See Appendix 2 for details on the calculations for

the above results.

Magnesium is almost alwaio machined under liquid coolant conditions.
This industry-wide practice is utilized to minimize fire hazards
associated with machining of this material. The inspection at
Shaker Numeric confirmed that they also machined the parts wet,

as did Allison pursuant to the conditions of its NRC permit. The
burring operations at Shaker were handled with a simple burr knife
and file rather than rotary burr guns. This procedure should not
have created any dust. Shaker Numeric has advised us that one
employe may have on occasion used a small hand grinder to remove
stubborn burrs. This activity happened on & very intermittent
basis for short durations. From an industrial hygiene viewpoint,
the dust generated from like operations, when taken on a time
weighted average basis, usually amount to concentrations of less
then 1 milligram per cubic meter.

Assuming worst case conditions during dry machining operations,

where 5 milligrams per cubic meter total dust could be generated

and a two hour contact period per employe for 26 weeks (typical

in-house residence til.ls we calculated the worst possible exposure

would have been 0,22x10 ° microcuries per cubic meter of air, or
-2-



approximately 4% of the NRC limits. See Appendix 3 for details on
the calculations. Please bear in mind that at all other operations
these parts were machined under wet conditions, and we can see no
reasonable situation where the employes would have been exposed to
such high concentrations of dust.

Shaker Numeric, in addition to the work performed at its own
facility, subcontracted some of the coating operations to other
companies. Keco Engineered Coatings performed a painting
operation on these parts. Hohman Plating and Manufacturing
performed a glass bead peening operation and applied a dichromate
corrosion protective coating before Keco applied the final paint
coat. We also discovered that Metal Technologies of Westfield,
Indiana had one of these parts as a model to determine tooling
needs.

Ve have retrieved all of the parts from Shaker Numeric and we have
the single part back from M:tal Technologies. Hohman Plating re-
turned their parts to thei'’ contractor, Keco. We are presently
negotiating with Keco to return the remaining parts, approximately
88 pieces, to Allison.

On Monday, June 27th, GM Industrial Hygiene and Allison Environ-
mental Sciences went to Shaker and provided the information we
obtained from our detailed investigation to all of the employes
present at Shaker on that day. Allison also offered to pay for any
physical examinations to alleviate their concerns. Tc date, no
employe has come forward and requested a medical examination.
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With respect to the chips from Shaker Numeric that had been sent
to Euclid Disposal along with the other materials in Shaker's
trash, the landfill and Ohio EPA were notified. We calculated
that a maximum cf 0.44 millicuries of thorium would have been
depcsited in the landfill over the period of Shaker's involvement
(approximately 80 weeks). This would have resulted in 0.0206
millicuries per week at a production rate of 10 parts per week,
Shaker's maximum production rate. (See Appendix 2).

ANALYSIS AND CORRECTIVE ACTION

The root cause of this problem was that the Purchasing Department
did not understand that a part discontinued for approximately four
years required a license for its renewed production. This part was
made for a civil and military helicopter engine until the mid 1970's
when it was discontinued. A supply of spare service parts were
manufactured and the tooling subsequently dismantled. However,

in 1986, a large, unexpected order was received from the military
for these parts. Upon learning that the tooling was no longer
available, the Purchasing Department, without realizing that the
parts were radiocactive and manufacturing operations required an NRC
license, found a sub-contractor to manufacture the parts for
Allison. This is the only radiocactive production part manufactured
at Allison Gas Turbine.

In order to ensure this cannot happen again, the Purchasing Depart-
ment has been informed and is now aware that this part is not to be
outsourced to a subcontractor without a NRC license. Should out~-
sourcing be considered in the future, the following safeguard has
been instituted:

The blueprints for part #6875797, the only Allison product
containing thoriated magnesium, are to be marked as follows!

"Do not out-source this part under any circumstances
without express written permission and coordination
by Environmental Sciences Department".

See the attached internal memo from P, P. Cook to C., W. Emerson and
G. H. Mayo. We have also instructed our process engineering to
modify the routing sheets for this part with the same information.
This should prevent any future recurrence of the situation. Allison
Gas Turbine plans to finish production in-~house.

General Motors and Allison recognizes tha seriousness of the in-
advertent outsourcing of the radiactive castings to non-licensed
contractors. Mr. James Kappler has been retained to assist in the
correction of this problem at Allison Gas Turbine and to provide
advice on maintaining corporate-wide compliance with the NRC
regulations.




Please do not hesitate to contact me on (317)230-4388 should any
questions arise ov further information be required from Allison.

VP L4

P. P. Cook, Superintendent
Environmental Sciences
Radiation Safety Officer

ppe/ne



APPENDIX 1

Shaker Numeric Manufacturing Co.
1080 E. 222nd Street
Cleveland, Ohio 44117

Contact: Ernest Sasea»o

Keco Engineered Coatings
1030 8. Kealing Street
Indianapolis, IN 46203

(317) 356-7279

Contact: Mike Klinge

Hohman Plating & Manufacturing
814 Milrose Avenue
Dayton, Ohio
(513) 228-2191

Contact: Jim Mahoney

Metal Technologies
325 W. Park
Westfield, IN 46074
(317) 896~9308

Contact: Leon Jones
Tuclid Disposal
38303 Airport Parkway
Willoughby, Ohio 44094
(216) 942-5556

Contact: Steve Brown
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APPENDIX 2

SHAKER NUMERICS
CLEVELAND, OHIO

HEALTH ASPEC1S %, = 1.41 x 10%%
dn= AN N = wa dn = Awa
dt m dat m

qu-nnsu-__,,mnmnmmi’__,,_

1.41x10" "x365x24x60x232x2.2x%x10
= 1.1x10"7 ci/g = 0.11 umci/g
Part 20 Thorium exempt quantity 100 « Ci

Part 20 Airborne level for natural Thorium ip,§ restricted area
(Appendix B, Table 1, Column 1) 6x10 //Aci/cc of air

Part 40 Uninpog;ant gquantity 0.05 wt percent
or 5 x 1 g Th/g material

AIRCRAFT ENGINE PARTS
Magnesium Alloy
Magnesium plus 3.3% Th; 2.1% 2n

Machined 211 parts between Nov. 86 to June 88
Maximum rate of 10 parts per week.

Weight of part as received 5 1/4 lbs.
Weight of finished part 4 __ _lbs,
Weight of chips 1 1/4 lbs.

211 x 1 1/A = 264 1lbs. of chips
Over 1 1/2 years (80 weeks)

Since Mg scrap has no reclaim value, the chips were disposed
of in a local landfill.

264 X 0,033 x 455 = 3964 g of Th (8.7 1b)
0.44 nCi of Th

Maximum rate in any week .,
10%1.25x0,.033x455x1.1x10 "x1000 = 0.0206 mCi/week



III.

IV,

CALIBRATION STD.

Chips machined from casting were used to establish
tion standard.

Weight of chips 21.33 - 18,27 = 3,06 g
Gross counts 3656 cpm
Bkg 254

4

2656 =~ 254 = 3.37x10" _cpm
3.06 x 0.033 g of Th

EVALUATION OF SAMPLES
#0 Background 254 cpm

#1 air filter sample at lathe
60 cfm for 1lh 253 cpm (lhr count)

ne detectable activity

Minimum detection limit = 1,28x10 1"‘Mci/cc at
the 2 sigma level.

#2 Alir filter sample at 180 mill
60 cfm for 1lh 254 cpm

-3 3

(60x60x2.83x10 "=102m" = 1.02!10.0C)

a calibra-

{254 234) x 0.13 =0 No detectable activity

1.02x10"'x3.37x10

Minimum detection limit = 1.28x107'7 /ci/cc at
the 2 sigma level. /
#3 Chips from lathe
23.05 - 18.29 -~ 4.769 4 275 cpm
—i425-254) ., = 1.31x10 —-9Th (0.013%)
4.76 x 3.,37x10 w chips

#4 Chips from 180 mill

38,35-18.3 = 20,05 g ol 259 cpm 4
_(259-254) ., = 7.4 x 10 gTh (7.4%x10°%)
20.05x3.37x10 g chips

#¢5 Chips from wheelbarrow
28.18~18.48 = 9.7%g ;g4 cpm
= 3,06x10 _aTh._ (0.0031%)
g chips

9.7%3.37x10°




#6 Chips from horizontal mill
21.33-18,27 = 3,069 -2

{365€-254) . = 3.3x10
3.06x3.37x10

#7 Cutting fluid
3’000 - 1.0“ - 2005‘
No detectable activity

3656

-gTh_ (3.3%)
g chips

238



APPENDIX 3

WORST CAStE DUST CALCULATIONS
[RY MACHINING

FINDINGS:

Assuming 0.6 mR/hr, employe contact 2 hours per day, 5 days per
week, for I6 weeks per year:

BORY CONTACT (WORST POSSIBLE CASE)
At contact, i.e., surface of part, 0.6 mR/hr were measured. This

substantiates previous measurements taken at Allison in conjunction
with the manufacture of these diffusers.

0.6 mR/hr x 2 hr x 5 days x 26 wks = 156 mR/yr
day week year

Therefore, the maximum employe contact would have been 156 mR/yr.
Comparing these values with the NRC whole body & extremity limits
of 5,000 mR/yr and 18,750 mR/yr, we have:

456 = 0.03 = 3% of the NRC limit
5000

= 0,008 = 0,.8% of the NRC limit
18,750

RESPIRABLE DUST EXPOSURE (WORST POSSIBLE CASE)
Assume - 5.0 mg/m° Total Dust

5.0 mg/m° x 0.033 mg Thoria/mg Total Dust = 0,165 mg Thoria/m’

0.165 mg/m” x __lg _  x = 1.8x107° 4 cf,
1000 mg g m

-5 -$
1.8x10 “24 X 2 hrs x 26 wks = 0.22x10 * ¢ g;
m 8 hrs 52 wks m

Q;lZlLﬂ:ié;ﬂl_agl_ﬂﬂhlﬂ_llllr = 4% of NRC limit,

6x10




