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NRC FORM 313 1 (12-81)

Supplemental information for KMS Fusion, Inc, application for
renewal of by product materials license 21-15446-01,

Item 5, - Street Address.
By product material will be used at:

3621 South State Road
Ann Arbor, Michigan 48106

3941 Research Park Drive
Ann Arbor, Michigan 48106

The activity of tritium used or stored at 3941 Research Park Drive
will be limited to 100 millicuries.

Control No. 7 590 0 2
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Item 6. Individual(s) who will use or directly supervise the use of
licensed material,

Licensed material will be used by persons designated by the
Radiation Safety Committee,

Members of the committee are:

J. €. Widman, Ph, D,, Chairman
N, L. Musinski, Ph, D,

. Charatis, Ph, 0,

N, E. Solomon

Dr. Musinski represents the Department of Materials Science, and Or,
Charatis represents The Fusion Experiments Department, These two
departments are the principal users of licensed material at KMS
Fusion, Inc, Mr. Solomon is Vice-President, Operations and
represents management,

Statements of training and experience of committee members are
attached,
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DONALD L. MUSINSKI

Trainiqg,nith radiation and radioactive materials:

Has completed two undergraduate physics courses involving nuclear
structure and atomic physics.

Experience with radiation and radioactive materials:

Use of low-activity beta-gamma sealed sources as part of under-
graduate and graduate physics curriculum at Trinity College and the
University of Rochester,

Laboratory use of tritium at KMS for eight years--cryogenic targets,
target chamber design and modification, Up to 1 curie tritium,

Technical Munager of tritium facility 8/80 - present, Up to 5KCH
tritium

Radiation Safety Committee member 8/80 - present
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GEORGE CHARATIS

Forma) training: Course in Nuclear Physics, University of Michigan;
course in Handling of Radioactive Materials, KMSF.

Work experience in handling of radioactive materials:

Max imum Where

amount experience Duration of Type of
Isotope curies ggined experience experience
H-3 70 uCi KMSF 6 years Supervisory*
Fe-55 10 mCi KMSF 6 months Instrument

Calibration**

*supervision of (a) insertion of H-3 containing targets into target
chamber,

(b) clean up of target debris from optical
surfaces,

**jsed in calibation of TLDs on a daily basis,

Committee service:
Radiation and Industrial Safety Committee 1973-1976
Radiation Safety Committee July 1981 - present,



DAVID £, SOLOMON

Trainiggﬁwith radiation and radioactive materials:

Has completed two undergraduate and two graduate courses in atomic and nuclear
physics.,

Experience with radiation and radiocactive materials:

Experienced in personally using and later supervising utilization of kilocurie
quantities of tritium since 1972, Ffounded and served as Director of Division
of Materials Sciences (DMS) prior to becoming Vice President, Nperations at
KMS Fusion, DMS is the department utilizing tritium in fabricating inertial
confinement fusfon targets, and corsequently Mr, Solomon dealt with the
problems of tritium confinement, use, and safety on a daily basis in the mid
1970's. As can be seen from his resume, Mr, Solomon has authored six papers
dealing with tritium technology., At KMS, Mr, Solomon has served for a number
of years as Chairman of the General Safety Committee, is responsible for the
Radiation Safety Committee and is the Corporate officer responsible for all
safety related matters,

Conteal 2. ”1
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Item 7. Radiation Protection Officer,
The Radiation Protection Officer is John C, Widman, Ph,D,

The duties and responsibilities of the Radiation Protection Dfficer
are described in paragraph 2.2 of Policy RSC-026, "Radiation Safety
Committee Bylaws", which is part of the enclosed Radiation Safety
and Procedures Manual,

Dr. Widman has the Ph.D, degree in Environmental Health Science
(Radiological Health) and has received Comprehensive Certification
by the American Board of Health Physics, Statements of the training
and experience of Dr, Widman are attached,



J. C. Widman, Ph.D. Training

Type of Training

a. Principles and practices
of radiation protection

b. Radiocactivity measurement
standardization and monitor-
ing techniques and instruments

c. Mathematics and calculations

d. Biological effects of
radiation

Duration of Formal
Where Trained Training On-the-Job Course
The University of Michigan 4 yrs. no yes, many
Ann Arbor, MI.
Ph.D. in Environmental
Health Sciences (Radiological
Health)
Veterans Administration 13 yrs. yes no
Hospital, Allen Park, MI.
Wayne State University 6 mos. no yes
Detroit, MI.
The University of Michigan 4 yrs. no yes
Ann Arbor, MI
Veterans Administration 13 yrs. yes no
Hospital, Allen Park, MI.
Wayne State University 1 yr. no yes
Detroit, MI. .
The University of Michigan 7 yrs. no yes
Ann Arbor, MI
Veterans Administration 13 yrs. yes no
Hospital, Allen Park, MI.
Wayne State University 3 yrs. no yes
Detroit, MI.
The University of Michigan 4 yrs. no yes
Ann Arbor, MI.
Veterans Administration 13 yrs. yes no

Hospital, Allen Park, MI.



e B. Hggg. m;m with radiation

Isotope
H-3

C-14

P-32

Cr-51

Co-57

Fe-55

Fe-59

C.-60

Ga-67

Se-T5

Max imum
Smount

up to 5000 Ci1
up to 10 mCi
up to b0 mCi
up to 50 mCi
up to 10 mCi
10 mCi

up to 1 mCi
5500 Ci

up to 5 mCi

up to 1 mCi

MO-99/Tc99m up to 2 Ci

Where experience
was gained
KMS Pusion, Inc.
Ann Arbor, MI,

Veterans Administration
Allen Park, MI,

Veterans Administration
Allen Park, Mi.

Veterans Administration
Allen Park, MI.

Veterans Administration
Allen Park, MI.

KMS Fusion, Inc
Ann Arbor, MI.

Veterans Administration
Allen Park, MI.

Veterans Administration
Allen Park, MI.

Veterans Administration
Allen Park, MI,

Veterans Administration
Allen Park MI.

Veterans Administration
Allen Park MI.

Medical

Medical

Medical

Medical

Medical

Medical

Medical

Medical

Medical

Ctr.

Cer.

GEx.

e,

Cer.

Cer.

LT,

CEY .

Ckr.

Duration of

experience

3 yrs.

bk yrs.

8 yrs.

8 yrs.

8 yrs.

1 yr.

8 yrs.

1 yr.

8 yrs.

10 yrs.

Type of use
(see legend )

r

sealed-source
teletherapy

¥, v, 1



J. C. W radiat Cont'd

1sotope
In-111

I-123

I-125

I-131

Xe-133

Cs-137

Hg-197

T1-201

Ra-226

Pu-238

Pu-238

Max i mum
amount

—————

up to 1 mCi
up to 1 mCi
upto.zd:i
up to 200 mCi
up to 30 mCi
1 =Ci
n@ltt
up to 5 =Ci
1 mCi

1.1 =Ci
1Ci

1¢Ci

Where experience

was gained

Veterans Administration Medical Cer.
Allen Park, MI.

Veterans Administration Medical Crr.
Allen Park, MI.

Veterans Administration Hospital
Allen Park, MI. & KMS Fusion, Inc.

Veterans Administration Hospital
Allen Park, MI.

Veterans Administration Hospital
Allen Park, MI,

KMS Fusion, Inc.
Ann Arbor, MI.

Veterans Adminstration Hospital
Allen Park MI.

Veterans Administration Hospital
Allen Park, MI.

Wayne State University
Detroit, MI.

KMS Fusion, Inc.
Ann Arbor, MI.

KMS Fusion, Inc.
Ann Arbor, MI.

fMs Fusion, Inc.
Ann Arbor, MI.

9 yrs.

10 yrs.

3 yrs.

1l yr.

3 yrs

S yrs.

3 yrs.

3 yrs.

Type of use

Ra-Be neutron
generator, teaching

r

Pu-Be neutron
generator, research

Am-Be neutron

generator, research



Max { mum Where experience Duration of Type of use
Isotope amount vas gained experience {see legend)
Cm-2kk 0.1 =Ci KMS Fusion, Inc 3 yrs. r

Ann Arbor, MI.

In addition, there is extersive experience with medical x-ray machines at the Veterans Administration
Medical Center, Allen Park, sichigan for 3 years.

Legend:

Tvpe of use r research h
v in-vitro medical testing
t radioisotope therapy
i medical imaging



item 8. Licensed Material

Maximum activity and/or
sealed sources and maximum

Tlement and Chemical/ Manufacturer activity per source which will
1tem mass number aplcal form mode! no. be pssesse‘ at any one time
A, Any byproduct material Any . Not to exceed 100 millicuries per
with atomic numbers be- radionuclide and 25 curies total
tween 1 & 93, inclusive
B. Hydrogen-3 Any Not to exceed 5000 curies total
e Americium-241 Sealed sources i Not to exceed 10 millicuries per
-alpha emitter source and 25 millicuries total
0. Americium-241 Sealed source * Not to exceed 1 curie total
-neutron emitters
E. Americium-24] Any %ot to exceed 1 millicurie total
F. Curium-2484 Any Not to exceed 10 millicuries total
6. Polonigm-210 Any Not to exceed 3 millicuries tota)
R Tist of the manutacturer, mode!, radionuclide, and activity of sealed sources presently possessed

is attached,
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Item 8,

Activity
Nuclide 12-31-83
Co-60 22 uCi
Sr-0n 0.7 uCi
Cs-137 70 uCi
Am.24] 0.9 C4
Ba-113 80 uCt
Cd-1n9 19 uCi
Am-241 100 uCi
Fe-5% 6 mCi
Cm-244 0.97 »C{
NOTE:

Sealed Sources presently possessed by XMS Fusion, Inc,

Manufacturer
Isotope Products
[sotope Products
[sotope Products
Monsanto Research
fiamma Industries
Gamma Industries
Gamma Industries
Isotope Products
Isotope Products

Model

Cat, 236
Cat, 222
Cat, 229

MRC-Amfe-1497

Cat, PH-55-10

Cat, AFR.244

Reference or

§=r1¢\ No,

1537.2
10128-1
1525-1
1280.2
12803
1280-4

€720

This 1ist does not include sources separately licensed by Special
Nuclear Materials License SNM-1341, nor sources of activity less than
the exempt quantity (Schedule 8, 930,71, 10CFRIN),
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Item 8, Use of licensed material,

Items A through G, For use in research and development as defined in Section
30.4 (q), 10 CFR part 30, and for use in the calibration of instruments,

Hydrogen-3 is used in the manufacture of experimental targets containing W as
well as deuterium and other inert, diagnostic gases, Ti.ese targets are used
for research directed towards the investigation of the physical phenomena
underlying the fusion process,

Americium, curium and polenfum are used in sources used in the calibration of
instruments, One americium source is used to generate neutrons used in the
calibration of instruments,

lodine-125 (in activities up to about 5 millicuries) and tritium, carbon-14
and possibly other radfonuclides [in quantities of about 100 microcuries or
Yess) are used for laboratory tests incidental to the development of non-
radioactive products and non-radioactive medical diagnostic test kits,

ContrciNo. T 500 &
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[tem 9, Container and/or device in which each sealed source will
be stored or used,

The 0.9 curie An-241 neutron source (MRC-AmBe-1497) is stored in a
twenty gallon metal trash can into which paraffin has been cast,
The trash can can be locked shut, This shielded storage continer
was fabricated by KMS Fusfon, Inc,

A1l other sealed sources are of low activity, and are stored in a
lockable file cabinet, with a four digit manipulation-proof lock,

Roth the file cabinet and paraffin-filled neutron source container
are kept in an access-controlled area,



Item 10, Radiation Detection Instrumeats

Instrument
no .

1.

Type of instrument
Manufacturer § Model

Liquid scintillation counter

Packard 300 CD

Liquid scintillation counter
Reckman 1S3150T

Automatic gamma counter
™ diam, Wal well detector
Nuclear Chicago 1135

Survey meter, portable

Victoreen 271

Surface contamination
monitor, GM pancake type
Nuclear Associates Mini-

monitor 12%

General purpose area monitor
Victoreea “"Frisker®™ Model 425
with Mode! 425-.110 Nal probe

Neutror rem meter
fberline mode]l "N2-4

M survey meter
Baird Atomic Wode! 4290

Numher
available

Radiation
detected

1

x,8,
soft x-rays

a.8,
soft x-rays

Ye X=Tays

a above 1.5 “ev
g above 70 keV
y/x-rays above 5 keV¥

y/x-rays above
27 keV

x/y rays
batween
17 8 30 kev

nagtrons ,
Trwermal to 10 Mey

8,Y, X=rays

Sensitivity
range

3 x 1078 o
10 uyCi for
beta emitters

3x 1075 ¢
104Ci for
heta emitters

1079 «Lirg
to 1uli/g

0.05aR/hre
to 300 R/hr

0-500 to
0-500,900

cpe in & ranges

0.5-5000 £

0.01-12.5 ;

tise

urine bioassay, waste
assay, wipe tests,
envirommental tritium
monitoring

research

research

radiation protection
surveys

uncalibrated surveys o
surface contamination

uncalibrated radiation
protection area and
sonal monitor for 1-12%

area surveys, neutrons
area surveys,

uncalibrated radiation
detection



uncalibrated radiation

area surveys,
detection

Use

[
0.01-200 3

Sensitivity

-

.".l’n”

Nymher Radiation
available detec ted

Mylti-purpose survey meter

Type of instrument
Manufactyrer § Mode!
Geiger counter

fherline £-510

Instrument
no.
9.

10,

tion detection

ibrated detection
ibrated detection
ibrated detection

L R

area surveys, uncalibrated

radi
unca
unca
unca

0.01-200 a

8.7, 2-rays

alpha
vy 10 to 30 kev

y above 90 keV

[ad Lol el r~

with 839.4 OGN probde

with 229.67 IaS probe
with 425-110 Mal probe
with 289.55 Na! probe

Victoreen Thyac 111

to
)

ifi

:" monitors [(ome unit
has heooﬂrd
area surveys

read 10-1

stack monitors, room
area surveys

1-50,000 WCi/m®

1-10,000 L1 /n’

1-105 Lism®

airboree tritigm
airborne tritium

airborne tritigm

2
1

Flow-through ion chamber
low ion chmaber
mmﬂ

Flow through ion chamber
Johastos 111

Johaston 9553

n.
12,
13.
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Item 11, Calibration of instruments listed in ftem 10,

Instrument no, 1 s calibrated by KMS Fusion, Inc, with National
Bureau of Standards (NBC) certified reference material or radio-
activity standards traceable to NBS, This is done for all assays
performed (e,q9., hloassay, wipe tests, environmental, waste liquid,
etc,) for the full range of quench which will be encountered in
practice, Nuench calibration standards are prepared for each assa
which accurately simulate the sample t{'o. size and volume, fuenc
standards are prepared with the scintillation cocktall which will
actually he used for measurements,

Instruments 1 and 3 are used for research and not for health
protection purposes, and are calibrated on a schedule determined by
the research fnvestigators,

Instruments 4, 8, 9, and 10 are calibrated every six months by
Health Physics Associates (1) or Radiological Mealth Services (2),
Instrument 10 s calibrated only with the 439.4 detector; other
detectors are not used to quanitify radiation flelds,

Instruments 5 and 6 have scales which read an1‘.1n counts per
minute, Thase Instruments are used only for the detection, and not
for the cuantification of, radiation, Roth these instruments are
checked every six months with a4 Cs<137 check source to assure
constancy of response,

Instrument 7 15 calibrated on a sixemonth schedule by fherline
[nstrument Company, Inc, (1),

Tagstruments 11 through 13 are used exclusively for tritium
measurements, These Instruments are calibrated on a six-month
schedule efther by Johnston Laboratories, Inc, (4) or by ¥MS Fusion,
Inc,, using a Johnston Laboratories mode! CL<1 tritium monitor call.
brator, Commercially available tritiumcontaining calibration gas
1s used; the specific activity of the callibration gas s specified
by ‘he manufacturer and 1s traceable to the National Sureau of
Standards, Calibration is done at two points on each scale, In.
strument inaccuracies in excess of ten percent are noted on the
Instrument by attachment of a legible label,

(1) Health Physics Assoclates Ltd, (2) PRadiological Mealth Services

1104 Commercial Avenue Medical A Mealth Phys, Consultants
Northbrook 1L ANOA2 A743 Holly Drive
(312) 564.3330 Canton, M1 48187

(313) 459 499
(1) Eberline Instrument Corporation (4) Johnston Laboratories, Inc,

312 Miami Street 3 Industry Lane
West Columbia, SC 29169 Cockeysville, MD 21030
(R03) 796.3604 (101) 666+9500
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Item 12, Personnel Monitoring Davices

Monitoring for external! beta and gamma radiation is done using
1ithium fluyoride thermoluminescent dosimeters (TLDs)., Monitoring
for exposure to neutrons is done using CR-39 trackeetch dosim-
eters, Both dosimeter types are provided, and analyzed, by R.S,
Landauer Jr, and Co,, Glenwood Science Park, Glenwood IL 60425, We
have two accounts with Landauer, Dosimeters on one account, come
g:hm TLD dosimeters only, are exchanged on a quarterly schedule,

simeters on the second account which contain both TLD and track-
etch dosimeters, are exchan monthly, Ring dosimeters are used in
a few iInstances where J appropriate,

Monitoring of visitors 1s performed using pen-type electroscope
dosimeters (Dosimeter Corp, models 883 and 884 or equivalent),
Calibration of these dosimeters is done at sixe-month intervals using
Dosimeter Corp, calibrators, The calibration factor of al)
dosimeters is recorded, DNosimeters in error by more than 70 percent
are withdrawn from service,
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material is gsed only in the rooms at the south side of the building labeled "CTC Labd®, -

( A floor plam of ¥S Fusion, Inc, building 1, Yocated at 98] Research Park Orive, is also attached., Radioactive

wom

Sunher Use Safety facilities and equipment

€ 1 Counting iastruments Access control
low-leve! radioimmuncassay labd,

€% 2 Radioiodinations 8% x 3" stainless steel fume hood equipped with charcoal filter,
waste storage Access control,

€Y 3 Isotope storage Access control, Lead shields for storage of millicurie quantities

of 1-128.
% € s Low-leve!l isotope storage Access control,
-3
o
<
I3
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NRC-FORM 313 1 (12.81)
Item 14, Waste Disposal

So11d radicactive waste will be compacted, packa propcrl{ for
shipment (generally DOT 17H drum) in a manner which meets a 1
applicable Department of Transportation and disposal site regqu-
lations, and transferred to 1.5, Fcology for ultimate disposal at
the Richland, Washington, site, Our State of Washington Site lse
Permit number s 4030,

Low=leve! 1iquid radioactive waste, including small quantities of
1quid scintillation waste will be discharged to the sanitary sewer
in accordance with 10CFR20,303 and 10CFR20,306, Migher levels of
aqueous 1iquid waste will be absorbed or solidified according to a
process approved by the State of Washington before being packaged
and transferred to 1,5, fcology as described above, MNo non-aqueous
T1quid waste fs anticipated,

Control No. 75006 2
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Item 15, Radiation Protection Program

A1l aspects of the required radiation protection program are
existent., The Radfation Safety Committee meets bimonthly to review

problems and formulate policy as required, Policy and procedures
exist for

a. procurement control of radioactive material

b, inventory of radioactive material

¢, storage of and control of access to radioactive material
4, persona! dosimetry including bloassay

e. receipt and survey of incoming packages of radioactive
material as required by 10CFR20,205 and Requlatory Guide 7.3

f. contro) of laboratory contamination (surface wipe tests are
done on a weekly basis, and will be done immediately after
any radiofodinations)

Two copies of ¥MS Fusfon Radiation Safety and Procedures Manual are
onclo:od. This manua) describes the Radiation Protection program in
detall,

ConolNo. 7596 %
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Kvis fusion, inc.

A SUBSIDIARY OF KMS INDUSTRIES, INC

3621 Scuth State Rd.
TELEX 23%2%

313/769-8500

SHIPPER
NUMBER: 8073

Ann Arbor, MI 48104
N
S 10 REF. P.0O. NO.: N/A
SHIPPED VIA: Federal Express
WAYBILL NO.: 560489683
F.0.B. POINT: Ann Arbor
SHIP T9O: PREPAID X COLLECT
U.S. Nuclear Regulatory Comm . SR ———
799 Roosevelt RJ CONTAINERS: 1
Glen Ellyn, ILL 60137 GROSS WEIGHT: 12#
(K Attention; “laterials Licensing Branch ™ DECLARED VALUE: _}iDy
N Region 111 \ DATE SHIPPED: ]].18-83
ITEM NO. QTY. SHIPPED
1 License Renewal Application 1 lot

REASON FOR SHIPMENT:

Above

Contral No

-

“H
y 9

CHECKED BY
C. BELL
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]
'

REQUESTED BY
J. Widman

MAT'L SIGNED FOR BY
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