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Form epproved

0o | APPLICATION FOR BYPRODUCT MATERIAL LICENSE e

r

INSTRUCTIONS. — Complete Items 1 through 16 if this is on initiol application or on application for renewal of o license  Information contained in
previous applications filed with the Commission with respect to Items B through 15 may be incorporated by reference provided references ore clear ond
specific Use supplementol theets where necessary.  Item 16 must be completed on oll opplicotions.  Mail two copies to: U S Atomic Energy Com.
mission, Washington, D.C, 20545, Atention: lsotopes Branch, Division of Materials Licensing. Upon approva! of this epplication, the opplizant will
. receive on AEC Byprocuct Materiol License.  An AEC Byproduct Materiol Licemse is issued in accordance with the generol requirements ontained in
Title 10, Code of Federol Regulations, Part 30, and the Licensee is subject to Title 10, Code of Federo! Regulations, Port 20

* 11 (o) NAME AND STREET ADDRESS OF APPLICANT.  (institution, frm, bospital | (B) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WilL 8 USED (M4

person, et Include 2i? Code ) diferent from 1{a) Inciude 2IP Code )
International Nutronics, Inc. Chase Bag Co.

200 Third St. Mill and Cleveland Streets
Los Altos, CA 94022 Chagrin Falls, OH 44022

- ——, e ]
3. PREVIOUS LICENSE NUMBER(S) (If this is on application for renewel of o license,
plecse indicotm and give number )

b_-__. e e e e ——
2. DEPARTMENT TO USE BYPRODUCT MATERIAL

.- None
NN - TR ERRLES——
4 INDIVIDUAL USER(S) (Name ond title of individuoal(s) who will use or directly | 5. RADIATION PROTECTION OFFICER  (Nome of person designoted o1 radiation protec
supervise vse of byproduct moterial  Give troining and esperience in Ihems 8 ond 9.) hon officer if other than individual wser  Attoch resume of his raining and esperience
o1 inltem: B ond 9 )

Karol J. Bialy

John D. Buchanan John D. Buchanan, Certified Health

Allan Chin Physicist

g e NU— SN E— S

-~ — N— . po— — NOS—— e
& (o) BYPRODUCT MATERIAL  (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS

ond mass number of eoch ) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME  (If seoled sourcels), olso stote nome of mamlochrer, mode! number,
mumber of sources ond maximum octivity per source )

1) Stroantium-90 1 sealed source contained in a shielded beta irradiator;
| 100 Ci or less; Minnesota Mining & Mfg. Co. Model 3M1B.

2) Krypton-85 1 sealed source, 5-mCi max., Multronics Model Mx-7338/
PDR-27R.

Apphcquﬁc_JL‘uac
Check No_333 94

Amount_S40.0» |
D:ie of Ol ok _6-16 ?l_»_,I

A ————

[} Date Clicek Rec'd Q-ﬂ’-ll_l._g_.gc l, ! S

7 OESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL 8E USED (I byproduct moterial is for “human use.’ supplement A (Form AEC. 31 3a) must be completed
in Low of this item.  If byproduct moteriol 1 in the form of o secled source, include the moke and model number of the slorage container and/ or device in which the ourre will
be stored ond/ o weed )

1) Strontium-90 irradiator: Study the effects of ionizing radiation on the
removal of particulates from a gas stream by electrostatic precipitation.
A sample of the stack gas from a coal-fired furnace will be passed through
the irradiator. The complete irradiator, Model 3M1B, includes the shielded
storage container in which the source will be shipped and used.

2) Krypton-85: Instrument check source.
8502280537 850212 ce (Gl
PDR FOIA
SCUIKBS-71 PDR

(Continved on reverse side)
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TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplementol sheets if necensory)

8 TYPE OF TRAINING DURATION OF ON THE JOB FORMAL COURSE
WHERE TRAINED TRAINING (Cwcle amswer) | (Cwcle oniwer)
" ' h

o Prnciples ond prachices of radiotion SEE Yoo o o o
protection o

b Rodicachvity measurement stordaordizo
thon and monitoning techniques ond - Yer No L No
shruments ATTACHMENTS

¢ Mathemotics and calculahons basic to the Yos - .
vie ond mecsure t of rod tivity FOR ITEMS o ® No

8 and 9 Yes No Yes No

d Biologicol effects of rodiotion

9 EXPERIENCE WITH RADIATION  (Actua! use of rodioisolopes or equivolent experience )

BOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF US(

e —— e e e .

10. RADIATION DETECTION INSTRUMENTS  (Use supplemental sheets if necessory )

TYPE OF INSTRUMENTS NUMBE R RADIATION SENSTIVITY RANGE | WINDOW THICKNESS USE
{include moke ond mode! number of sach) AVAILABLE DETECTED (v /W) {mg/em’) (Monitoring. turveying meaturing)
Multronics Model 1 - 0-500 < 1.4 Monitoring,
surveying
AN/PDR-68-27R

11, METHOD, FREQUENCY, AND STANDARDS USED 114 CALIBRATING INSTRUMENTS LISTED ABOVE

At least every 3 months using calibrated source range.

b  — - — -— — ———
12 FRM BADGES, DOSIMETERS, AND BIO ASSAY PROCEDUXES USED.  (For i bodges, specily method of colibrohng ond pr g, o nome of supplier. )

Film badge service by Radiation Detection Co., Mountain View, CA.

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE

13 FACILITIES AND EQUIPMENT  Describe loberotory bemm ond  mote hending o.m.m' sorage comtoinens, shislding, fume hoods, etc  Explanetory shetch
N had ' \
of facility (Circle ) Yor (Mo (uge actachment)

14 RADIATION PROTECT ON 'IOGIA:" —Dounb;Th- mchoo- protachon program including control meoiures I application covers sealed sources, submit leok
tsting procedures where opyiicable, name waining o4 sxperience of person % parform leok tesh, and arrangements for perfarming inhal rod.ohon srvey sery
wing, mamtenance ond repoi of the source

15 WASTE DISPOSAL Woe ol waste disposal service i+ employed, specily nome of company  Otherwise, submil detoiled descriphon of methods which will
be vied tor diporing of rodicactive wartes and eslimates of he type and omoun! of achivity nvelved .

CMMCM’I \This item must be  completed by epplicant)

-

16 mt AP’\)CANI AND ANY OFFICIAL uccwmc. THIS C' MFAICATE ON BF NAU OF THE APPLICANT NAMED IN ITEM 1, Cllmv THAT THIS A"UCANOM 5
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDE AL REGULATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED MERETO, 1S TRUE AND CORRECT TO 11,7 BEST OF OUR KNOWLEDGE AND BELIEF

_International Nutronics, Inc.
) Applicon! named w tem |
Dow _ June 16. 1971 R (o ko hasdo e
John D. Buchanan
_Radiation Safety Officer
Title of cortitying oMicial

WARNING .18 U 8 C, Sechion 1001, Act of June 25, 1948, 82 Stot 749, makes it 0 criminal ofefse to make o willlully folie statement or
representothion to any deportment or agency of the United States o1 tv ony moter within ity wrisdichon

S US COVERRMINT PRINTING OFFICE 1988 0 <302 10




AEC - 313, Attachments, International Nutronics, Inc.

Application Dated June 16, 1971

13) Facilities and Equipment

The 3M1B irradiator is sealed within a 500 1b. DOT Spec 55 shipping con-
tainer at all times. The external radiation level is less than 5 mR/hr
at 12 inches with 100 Ci of Sr-90 (3M Co. Spec.). No special laboratory
facilities, remote handling equipment, or additional storage containers
or shielding are required.

14) Radiation Protection Program

1. The irradiator will be used only by International Nutronics; $.8.,
an employee of International Nutronics will be physically present
at any and all times that there is gas flow through the irradiator.
This operation will be under the supervision of K. J. Bialy or
J. D. Buchanan or A. Chin.

2. During periods when the irradiator is not attended by authorized
employees of International Nutronics, it will be physically secured
by lock to prevent unauthorized operation of the unit or unauthor-
ized movement of the unit.

3. When the irradiator is in operation, i.e. when a stream of
gas is passing through it, the radiation level of the effluent will
be monitored using a radiation detector sensitive to Sr-%0 beta and
bremsstrahlung radiation. The radioactivity of the effluent stream
will be monitored through a total wall and (or) window thickness
(effluent line wall, or "window", plus detector window) of 800 mg ecm™
or less ( a thickness estimated to transmit 1% or more of the Y-90
betas) . The flow of gas through the irradiator will be stopped
immediately should any significant increase in the radiation level of
the effluent above background be detected.

2

4. The operating temperature and pressure limits, specified by 3M, are
1000°F max. and 1000 psi max. respectively. To provide an additional
margin of safety, we will lower the limits for our operations to 800°F
max. and 400 psi max.

5. No gas known to cause corrosion of type 316 stainless steel, which con-
tains the sources within the irradiator, will knowingly be passed through
the irradiator.

~ vy o~
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The gas stream which has passed through the irradiator will be ex-
hausted through a high efficiency particulate air filter to provide
efficient removal of Sr-90 particulates in the unlikely event of an
accidental release of radioactivity from the irradiator.

The irradiator will be leak tested at least every six months by filling
it with water, allowing the water to stand in contact with the irradia-
tor for at least one hour, then measuring the radioactivity of the
water by a method which will allow the detection of 0.005 pCi of Sr-90
in the water. This test will be performed by, or under the supervision
of Mr. J. D. Buchanan, the radiation safety officer. (Under State of
California Radioactive Material License #1822-59, International
Nutronics is authorized to perform tests for leakage and/or contamina-
tion of sealed sources, as a customer service, provided that this
service is performed by, or under the supervision of, Mr. Buchanan.)

15) Waste Disposal

No radioactive waste is expec




State of California
Department of Fublic Health

Bureau of Radiological Health, 2151 Berkeley Way, Berkeley, California 9LT7OL

STATEMENT OF TRAINING AND EXPERIENCE

Instruction: Every individual proposing to use radiocactive material is required to submit
a Statement of Training and Experience in duplicate to the addrees glven above. Physicians
should request Form RH 3000 when applying for medical isotope authorizations.

1.

2.

L - ———

Name of proposed user: John D. Buchanan Position title: Radiation Safety
Address: _ 200 Third Street City: Los Altos, CA  Zip: 94022 o
Description of proposed use

Any present or future use of radioactive materials in accordance with the

Radicactive Materials License(s) of International Nutronics, Inc. .
Training
a. High School Graduate: Yes X No
b. College or University: Name and location University of Arizona, Tucson

Years Completed 5 Degree E.S. Course of Study Chemistry: Math, Physics

¢. Bducation specifically applicable to use of radioactive material
One month full-time course in fundamentals of nuclear science, radiation protection,
and nuclear chemistry at Tracerlab, Inc., Berkeley, CA, in 1950.
Continuous on-the-job training and self study over a 20 year period of employment
in the nuclear industry. Competence in radiation protection is attested to by
certification by the American Board of Health Physics in 1970.

Experience
a. List experience with radiocactivity beginning with most recent
(1) Dates: From _Feb. '71 to present -

Title and duties: _Mgr. Applied Research and Radiation Safety Officer

Employer: JInternational Nutronics Address: 200 Third St. Los Altos, CA 94022
(2) Dates: From _Nov. 1962 to _Feb. 1971 -

Title and duties: Scientist; Manager, Nuclear Products, Applications and

Measurements. Chairman, Radiation Safety Committee

Employer: Teledyne-Isotopes Address: 4062 Fabian St.,  Palo Alto, CA
(3) Dates: From Aug. 1959 to Nov. 1962 .

Title and duties: Staff Associate - Performed research in reactor chemistry

and neutron activation analysis using a TRICA reactor.

Employer: _General Atomic Address: San Diego, CA

(4) See attachment

RH 3050A B8-68
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Radiocactive materials previously used. Cite typical radioisctopes in appropriate
box and key to Part L.a above.

Quantities Handled

Microcuries Millicuries Curies Kilocuries
Sr-90 (1

Sealed sources Ra-226 (2) c5-137((%) Co-60 (1)
Unsealed alpha Am-241

emitters Pu-239 (2)
Unsealed beta- 1-125, Cs-137
gamma emitters Ba-131 (2)
Neutron sources

Describe procedures similar to those proposed in Part 2 with which you have had
experience. Indicate months or years for each and key to Part L. above.

See Attachment

Indicate which types of facilities you have used and key to Part 4.a.
(x) Ordinary chemical laboratories (2,3,4)

(x) "Controlled Area" (Type B) laboratories (2,3,4)

(x) Glove boxes (2)

(X) Shielded glove boxes (2)

( ) Caves with remote manipulators

(X) Field operations with portable equipment (4)

License reference
This docurent is submitted with reference to:

() Aa %:&%ting license (No. ) in the name
(X) A new;license application in the name _International Nutronics, Inc.

Certificate

I hereby certify that all information contained in this Statement is true and correct.
. /v\ Q/ /,L(,_Z/Md//"i_. June 16, 1971

S_gmt Date

nuey
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Attachments - John D. Buchanan

4.a. (4) Dates: From July 1950 to Aug. 1959.

Title and duties: Jr. Chemist to Sy. Chemist; Section Head:
Peformed and supervised radiochemical analysis.

Employer: Tracerlab, Inc. Address: Richmond, CA

4.C

(1) Manager of Applied Research (4 mo) and Radiation Safety Officer (2 mo) .
Prepared application for license for use of 5 mg of Cf-252 which resulted in
current California radioactive materials license for this purpose. Peéformed
safety review of facilities, equipment, and procedures for handling 30,000 Ci
of Co-60 in a multipurpose irradiation facility. Obtained license and per-
formed initial checkout for use of a 50 Ci Model 3M1B Sr-90 Irradiator.

(2) Acted as chairman of the Radiation Safety Committee and supervised health
physics operations for the Laboratory (4 yrs). This work included use of
both sealed and unsealed sources, radiation surveys, calibration of radiation
survey instruments, hazards evaluations, facilities design, radioassay, and
radiobioassay. Developed and produced radioactive sources and a beta irradi-
ator (4 yrs). Developed radiotracer applications (4 yrs). Developed nuclear
radiation detection methods (8 yrs). Developed methods and techniques of
radiochemical analysis for environmental and biological samples (4 yrs).
Developed radiochemical processing methods for radioisotope production and a
decontamination process (2 yrs) . Consulted on thermoluminescence dosimetry
jn medical and health physics applications (6 mo) .

(3) Performed research on the behavior of volatile fission products in high
temperature gas-cooled reactors (1 yr). Performed and supervised research
and devel opment on neutron activation analysis using a 250-KW TRIGA reactor

(2 yrs).

(4) Performed and supervised high-precision radiochemical analysis for numerous
radionuclides in nuclear weapon's debris and other complex mixtures of fission
products and neutron activation products (9 yrs). Develonped radiochemical
procedures for many elements (6 yrs). Performed extensive work on radiation
detection and measurement techniques for the resolution of radioisotopic mix-
tures and for the determination of absolute disintegration rates (6 yrs).
Conducted training courses in radioisotope applications and radiation safety

(3 mo). Took part in field use of a radioactive gaseous tracer in a natural

gas storage reservoir (1 mo).

Y
~J
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( State of California
Department of Public Health

Bureau of Radiological Health, 2151 Berkeley Way, Berkeley, California 94TOW

STATEMENT OF TRAINING AND EXPERIENCE

Instruction: Every {ndividual proposing to use radicactive materiel is required to submit
a Statement of Training and Experience in duplicate to the address given above. Physicians
should request Form RH 3000 when applying for medical isotope authorizations.

1.

2.

Neme of proposed user: Karol J. Bialy Position title: Sr. Vice President
Address: 200 Third Street City: Los Altos Zip: 94022

Description of proposed use

Any present or future use of radioactive materials in accordance with the radio-
active materials license(s) of International Nutronics, Inc.

Training Worchester, MA.; Capitol Inst.,
Wwash. DC., Florida Inst. Tech.
a. High School Graduate: Yes X No Melbourne, Fla.

b. College or University: Name and location Boston Univ., Boston, MA; Clark Univ., (see

Years Completed _ 4 Degree A A,S.& B.S. Course of Study Physics Above)

¢. Education specifically applicable to use of radioactive material
Nuclear and atomic physics - 4 lecture courses and 2 laboratory courses.
Physical chemistry - 2 lecture courses.
Experimental research (Thesis) - designed laboratory facility, initiated its operation,
and established operational procedures for a subcritical reactor university laboratory
course and coordinated effort for initiating operation of a 5 MEV linear accelerator.

Experience
a. List experience with radiocactivity beginning with most recent
(1) Dates: Frou Feb. 1969 to Present .
Title and duties: Senior V.P.; i i n '69 to Apr.'71 -

ngggned, sgpervised construction, tested & o erated both a sewage irradiator & a
i C :

cts
Employer: International Nutronics Address: 200 Third St., Los Altos, CA

(2) Dates: From _Feb 1967 to Aug 1968 .
Title and duties: Director of Research and Engineering - designed & tested sewage

jirradiator unit (Co 60) ; assisted in Licensing for transp., receipt & use of 600 curie

Brployer: Energy Systems, Inc. Addrees: 150 Wickham Rd., Melbourne, Florida

(3) Dates: From July 1964 to Oct. 1968 .
Title and duties: Senior Systems Test Engineer - provided launch base operations

and safety requirements for Sr 90 RTG:; Proposal Leader for ALSEP -SNAP RTG safety
an.
Bmployer:Lockheed Missiles & Space Address: _Cape Kennedy, Florida v
0.

(4) See Attachment

RH 3050A 8-68

’
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b. Radioactive materials previously used. Cite typical radioisotopes in appropriate
box and key to Part L.a above.

Quantities Handled

Sealed sources

Unsealed alpha

Mizrocuries Millicuries Curies Kilocuries
Co 60-600 Curies| py 238 - 3K Cugies
Kr-85 Sme | 4.a. (2) 4. a. (4)
Co 60 40 KCi
4.a. (1)

emitters

Unsealed beta-
gamma emitters

Feutron sources

ru Be-450 Milli
curies 3.c.

¢. Describe procedures similar

to those proposed in Part 2 with which you have had

experience. Indicate months or years for each and key to Part La above.

(1) Design and handling safety considerations for water and sewage irradiation with
Co 60 - 18 months - 4.a. (2)

(2) Instrumentation selection and utilization definition for survey, monitoring, and
recording - 11 years &4.a. (1); 4.a. (2); 4.a. (3); 3C.

(3) System compatibility investigation; identifying safety limits, writing procedures
and reports, directing personnel to incorporate and comply with these 4.a. (1);
4.a., (2); 4.a. (3); 4.a. (4); 3C: 5 years.

d. Indicate which types of facilities you have used and key to Part 4.a.
(x) Ordinary chemical laboratories
(x) "Controlled Area" (Type R) laboratories

( ) Glove baxes
( ) Shielded glove boxes

( ) Caves with remote manipulators

(x) Field operations with portable equipment

License reference

This document is submitted with reference to:

( ) An existing license (No. ) in the name

USAEC
(x) A neg»license application in the name International Nutronics, Inc.

Certificate

I hereby certify that all information contained in this Statement is true and correct.

June 16, 1971

gnature

o U Rigd,
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Attachment - K. J. Bialy

4. a.

(4) Dates: From Oct. 1956 to July 1964.

Title and duties: Engineering Staff Associate - environmental testing.
instrumentation design, and launch base handling safety for SNAP-9A RTG.

Employer: Johns Hopkins University Address: 8621 Georgia Ave., Silver
Applied Physics Laboratory Springs, MD



( State of California (
Department of Public Health

Bureau of Radiological Health, 2151 Berkeley Way, Berkeley, Californie 9L70hk

STATEMENT OF TRAINING AND EXPERIENCE

Instruction: Every individusl proposing to use radicactive material is required to submit
a Statement of Training and Experience in duplicate %o the address given above. Physicians
should request Form RE 3000 when applying for medical isotope authorizations.

1. Name of proposed user: Allan Chin Position title: V.P. Eng'g/Mktg.
Address: 200 Third St. City: Los Altos Zip: 94022

2. Description of proposed use

Any present or future use of radioactive materials in accordance with the
Radioactive Materials License of INI.

3. Training
a. High School Graduate: Yes X No
b. College or Univereity: Name and location M.I.T. Cambridge MA
Years Completed 5 Degree M.S. Course of Study Ch.E.

¢. Education specifically applicable to use of radiocactive material

g 1. GCraduate studies in Nuclear Eng'g.
~ 2. G. E. Co. Advanced Studies Program
3. Self study intermittently for 10 years & continuous self study for 6 years.

L., Experiecce
a. List experience with radiocactivity beginning with most recent

(1) Dates: From Bapt '69  to _Present g
Title and duties: V. P. Eng'g/Mktg - Responsible for the operation of a

30.000 Ci Co-60 Camma Facility and 10,000 Ci Co-60 sewage treatment pilot plant.

Employer: International Nutronics Address: 200 Third St., Los Altos, CA 94022
(2) Dates: From _6-68 to _9-69 ]

Title and duties: Mgr. Quality Engineering - Controlled and operated Beta

ray back scatter thickness gages,
BEmployer: _ Philco-Ford Address: Fabjan Way Palo Alto, CA
(3) Dates: From _ 1-66 to ___6-68 p
Title and duties: Supervisor Product Deve lopment -Controlled & operated X-ray

Employer: Raychem Address: 300 Constitution Dr., Menlo Park, CA

RH 3050A 8-68

/



box and key to Part L.a above.
Quantities Handled
Microcuries Millicuries Curies Kilocuries

d
Sealed sources NI S (851(1') INI 30 (6000)

Unsealed alpha
emitters

Unsealed beta-
gamma enmitters

" b. Radicactive materials previously used. Cite typical radioisotopes in appropriate 1

Neutron sources

experience. Indicate months or years for each and key to Part La above.

1. Performed material effects studies at G.E. 20,000-Ci Gamma Facility in
Vallicitos over a 4 month period for INI.
2. Participated in two loading (2000 Ci and 10,000 Ci) of 60co in INI Sewage
Treatment Pilot unit at Menlo Park. Utilized source for studying material
effects on various materials over a two year period.

c. Describe procedures similar to those proposed in Part 2 with which you have had

3. Frequent handling of 30,000 Ci of 60Cco at INI Gamma Facility as per present
INI license, over a nine month period.

4] d. Indicate' which types of facilities you have used and key to Part bL.a.
( ) Ordinary chemical laboratories

"Controlled Area" (Type B) laboratories .

Glove boxes

Shielded glove boxes

Caves with remote manipulators

Field operations with portable equipment

P PN TN SN S
N A

5. License reference
This document is submitted with reference to:
() An ‘6&&&“3 license (No. ) in the name
(X) A newplicense application in the name International Nutronics, Inc.

6. Certificate
I hereby certify that all {nformation contained in this Statement is true and correct.

/.7 LTt %'— June 16, 1971

Signature Date

Q167n



