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Refenrence File Numbern: 7915970
Date: February 15, 1979

U. S. Nuclear Regulatory Commission BY LFMB
Office of Nuclear Material Safety and Safeguards ‘ RECENEDB
Division of Fuel Cycle and Material Safety
License Management Branch

Washington, DC 20555

Attn: Mr. Paul R. Guinn )
: Ong F6..000¢ .

Gent]eﬁen:
pwnonCGN?‘

Re: Program Code 03620

N

This letter conta1ns an application for renewal of By- -Product License
47- 00260 06. We wish to continue our radioisotope program.

To assure that all governmental regulations are followed and that
employee and public safety is assured, the“Technical Center has an established,
stringently enforced, Radiation Protection Program. This program is described
in the enclosed Technical Center Radiological Control Manual.

A11 aspects of control measures concerning this license will be
coordinated by our Radioactive Materials Committee. A 1ist of current Radio-
active Materials Committee Members is contained in Attachment 2. Also in
Attachment 2 are training requirements for users of radiocactive material con-
trolled by this 1icense. Specific functions of the Radioactive Materials
Comm1ttee are outlined in Chapter I of the Radiological Control Manual.

Also encTosed is NRC Form 313I and supplementary attachments. A check
for $150 (License Fee Category: 3K) to cover renewal expenses is included, too.

. If there are any questions, or if further information is required,
~ please contact me at (304) 747-4918.

» Ver tru]y yours,

Information In this record was deleted p

in accordance with the éreedom of Information b St
i X . , _ . racc1a

&% —o/79 ’ , Alternate Radiation Protection Officer

FPS/1d

Attachments COPIES SENT TO OFF. OF

INSPECTION AND ENFORCEMENE S{3/%7 <

O-5

cc: Mr. J. H. Brubaker
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10 CFRA 30

INDUSTRIAL

FoRM NRC-313 1 A U.S. NUCLzAR REGULATORY COMMISSION 1. APPLICATION FOR: '

APPLICATION FOR BYPRODUCT MATERIAL LICENSE

{Check and/or complete as sppropriste)

8. NEW LICENSE

See attached instructions for details.

Completed applications are filed in duplicate with the Division of Fuel Cycle and Material Safety,
-Office of Nuclear Material Safety, and Safeguards, U.S. Nuclear Regulatory Commission,
Washington, DC 20555 or applications may be filed in person at the Commission’s office at T TFENSENUMEER
1717 H Street, NW, Washington, D. C. or 7915 Eastern Avenue, .Si/ver Spring, Maryland. x| 47-002 60-06

| b. AMENDMENT TO:
CTCENSE NUMBER

c. RENEWAL OF:

2. APPLICANT'S NAME [/nstitution, firm, person, etc.)
Union Carbide Corporation
Chemicals and Plastics Division

3. NAME OF PERSON TO BE CONTACTED REGARDING THIS
APPLICATION

Frederick P. Straccia

TELEPHONE NUMBER: AREA CODE — NUMBER EXTENSION

(304) 747-5333 - Attn: J. H. Brubaker

TELEPHONE NUMBER: AREA CODE ~ NUMBER EXTENSION

(304) 747-4918

4. APPLICANT'S MAILING ADDRESS (/nclude Zip Code)

P. 0. Box 8361
South Charleston, WV 25303

5. STREET ADDRESS WHERE LICENSED MATERIAL WiLL BE USED
{Include Zip Code)

Technical Center
Kanawha Turnpike '
South Charleston, WV - 25303 -

{IF MORE SPACE 1S NEEDED FOR ANY ITEM, USE ADDITIONAL PROPERLY KEYED PAGES.)
6. INDIVIDUAL(S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL ‘

(See Items 16 and 17 for required training and experience of each individual named below]

FULL NAME

TITLE

.. Users will be chosen at the discretion

, Of the Radioactive Materials Committee

c.

7. RADIATION PROTECTION FFIC)ER

Jay -H. Brubaker (RPO
Frederick P. Straccia (Alt. RPO)

Attach a resurme of person’s training and experience as outlined in ltems
16 and 17 and describe his responsibilities under {tem 15,

Dianne G. ATTport (ATT. RPO) 8. LICENSED MATERIAL

L ELEMENT CHEMICAL
i AND . AND/OR
N MASS NUMBER PHYSICAL FORM
E
NO. A B

NAME OF MANUFACTURER MAXIMUM NUMBER OF
AND MILLICURIES AND/OR SEALED
MODEL NUMBER SOURCES AND MAXIMUM ACTI-
{11 Sealed Source) VITY PER SOURCE WHICH WILL
BE POSSESSED AT ANY ONE TIME
c D

‘" See Attachment 1

(21

3

DESCRIBE USE OF LICENSED MATERIAL

E

w | Research and Development, as defined in T10CFR30.4(g)

2)

{3

(4)

FORM NRC-313 | {§-78B)

GRRE <



INFORMATION REQUIRED FOR ITEMS 15, 16 AND 17

15.

16.

17.

-received, etc.

Describe in detail the information required for items 15, 16 and 17. Begin each item on a
separate page and key to the application as follows:

RADIATION PROTECTION PROGRAM, Describe the radiation protection program as appropriate for
the material to be used including the duties and responsibilities of the Radiation Protection Officer,
control measures, bioassay procedures . (if needed), day-to-day general safety instruction to be followed,
etc. If the application is for sealed source’s also submit feak testing procedures, or if leak testing will be
performed using a leak test kit, specify manufacturer and mode! number of the leak test kit.

See Technical Center Radiological Control Manual.
FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each individual named in
ftems 6 and 7. Describe individual’s formal training in the following areas where applicable. Include
the name of person or institution providing the training, duration of training, when training was

See Attachment 2

a. Principles and practices of radiation protection.

b. Radioactivity measurement standardization and monitbring
techniques and instruments,

¢. Mathematics and calculations basic to the use and measurement of
radioactivity.

d. Biological effects of radiation.
EXPERIENCE. Attach a resume for each individual named in ltems 6 and 7. Describe individual’s
work . experience with radiation, including where experience was obtained. Work experience or on-

the-job training should be commensurate with the proposed use. Include list of radioisotopes and
maximum activity of each used. :

See Attachment 2

18. CERTIFICATE
{This item must be completed by applicant)

WARNING.—'IB US.C., Section 1001; Act of June 25, 1948; 62 Stat. 749;
representation to any department or agency of the United States as to any

The applicant and any' official executing this certificste on behalf of the applicant named in Item 2,
certify that this application is prepared in conformity with Title 10, Code of . Federal Regulations,

Part 30, and that all information contained herein, including any supplements attached hereto, is true
and correct to the best of our knowledge and belief, ‘

cfiminal offensa to make a wiltfully faise statement or
if its jurisdiction,

a. LICENSE FEE REQUIRED , b.
(Sae Section 170.31, 10 CFR 170) /

WOFFICIAL {Signature)

c. NAME (Type .(‘zr rint)
D. §

R. tie
(1) LICENSE FEE CATEGORY: 3K d. B'{;:gctor of Enginéer‘ing
e. DATE
(2) LICENSE FEE ENCLOSED: $ 150.00 2/15/79

FORM NRC-313 1 (6-78)




ATTACHMENT 1

- 8.0 LICENSED MATERIAL

E]emeht and Chemical and/or Maximum Number of Millicuries

Mass Number Phxsica1 Form - __Possessed at Any One Time _

A. Hydrogen-3  Any 25,000
B. Carbon-14 | Any | 1,000
C. Phosphorus-32 Any , 100
D. Sulphur-35 Any 150
E. Iron-57 Any 100
F. Nickel-63 Any 250
G. Krypton-85  Gas | 100,000
H. Cesium-131 O Any | 100
I. Iodine-131 " Any : 200
J. Cesium-137 \ Any 10
FPStraccia/l1d

2/26/79



ATTACHMENT 2

Radioactive Méteria1s Committee

The following people are cdkrent members of the Radioactive Materials
Committee. An amendment to this license will be required to alter this list.

- Radiation Protection Officer J. H. Brubaker
Radiation Protection F. P. Straccia
Radiation Protection D. G. Allport
Agricultural Chemicals C. G. Holsing
Industrial Hygiene G. F. Hurley
Safety . C. W. Carman
Purchasing: R. H. Johnson
Research & Development R. L. Meeker

Each person's training and~experience are on the following pages.

User Training

Proposed users of radioactive material controlled by this license
must undergo, as a minimum, a one-day short course in Radiation Safety for
unencapsulated isotope use. .This formal training may be supplemented with
additional specific training, as determined by the Radioactive Materials
Committee. Al1 users are required to attend refresher courses in Radiation
Safety for unencapsulated isotopes on an annual basis.

: A copy of the handout entitled "Principles and Handling Procedures
‘of Radicactive Materials" is enclosed for yaur review.

FPStraccia/ld
2/26/78 |



J. H. o GAKER

DURAi 1ON OF ON THE FORMAL

TYPE OF TRE- 5 _ WHERE_TRAINED TRAINING JOB COURSE .
a. Princip . and . Union Carbide Technical, 2 Weeks Yes Yes
practic  of Center, WV RPO School
radiati. . . ‘ ‘
protection
b. Radiocactivity ~ Union Carbide Technical | 2 Weeks Yes Yes
measurement - : . Center, WV RPQ School
standardization :

and monitoring
techniques and:

instruments

c. Mathematics and Union Carbide Technical 2 Weeks Yes Yes
calculations Center, WV RPO School ,
basic to the use University of Florida = 9. Months " No © Yes

and measurement
of radioactivity

d. Biological effects ~  Union Carbide TechnicaT | 2 Weeks | Yes - Yes
of radiation ~Center, WV RPO School :
| | EXPERIENCE
. , MAX IMUM | WHERE - DURATION OF
ISOTOPE . AMOUNT .~ EXPERIENCE GAINED EXPERIENCE TYPE OF USE
]37Cs ' - Curies - Union Carbide Corporation - 8 Years | Procéss Gauging
?26Ra | , "m Curies o Unibn Carbide Corporation' 8 Years . Carboﬁ Detectior
" EDUCATION
Degree |  College or Univérsity ' | Date Acquired o Major
A.A. : ’ Hershey Junior College - R | Science
B.S. . UniVe}Sity of.Florida : | Physics
“M.S. - University of Florida 'A: ‘ o Astronomy-Physics

(b)(6)



F. P ACCLA

DURA1ON OF

FORMAL

. o ON THE
JYPE OF TRAINING WHERE TRAINED TRAINING -J0B COURSE
a. Principles and University of Lowell 4 Years No Yes
" practices of Lowell, MA '
radiation “CIS Radiopharmaceuticals 1.5 Years. Yes No
protection Bedford, MA ' L
Vermont Yankee Nuclear -3 Months Yes | -No
‘Power Corporation
Vernon, VT
b. Radioactivity “Univeristy of Lowell 4 Years No Yes
measurement - Lowell, MA
standardization CIS Radiopharmaceuticals 1.5 Years Yes No
and monitoring Bedford, MA S _
techniques and Vermont Yankee Nuclear 3 Months Yes “No
instruments Power Corporation : o
Vernon, VT
c. Mathematics and - University of Lowell 4 Years " No Yes
calculations Lowell, MA , ‘
basic to the use - CIS Radiopharmaceuticals 1.5 Years = Yes No
and measurement Bedford, MA
of radiocactivity Vermont Yankee Nuclear 3 Months: ~ Yes No
: : Power Corporation :
_ Vernon, VT
d. Biological.effects University of-Lowell 4 Years No Yes
of radiation Lowell, MA ,
' - CIS Radiopharmaceuticals 1.5 Years" Yes - No
" Bedford, MA o . : :
Vermont Yankee Nuclear 3 Months Yes No
Power Corporation
Vernon, VT
- EXPERIENCE - :
MAXIMUM WHERE S DURATION OF .
ISOTOPE - EXPERTENCE GAINED " EXPERIENCE TYPE OF USE
226Ra, ]3765, Mixed m Curies University of Lowell 3 Years School Llabs
Fission Products Co ’ ¥ -
TarTe, o3, 3, , N
C, Mo ’ Curies CIS Radiopharmaceuticals 1.5 Years Preparing
: ' : Radioisotopes
Mixed Fission . .
Products Curies Vermont Yankee Nuclear 3 Months Contamination
‘ - Power Corporation ‘ Control
‘ HP Monitoring
]37Cs, 226Ra, 6000 Curies Union Carbidé Corporation 18 Months Process Gauging
28 pBe Curies " " 2 Months Carbon Detectior
A 'EDUCATION
B.S. L Radiological Health Physics University of

,._m*J Lowell, Lowell, Massachusetts

Mr. Straccia also participates in instructing a one-week short course in 38

(b)(6yadiation protection for Union Carbide Corporation.

)

=



TYPE OF TRAINING

a. Principles and
practices of
radiation
protection-

b. Radioactivity

‘ measurement
standardization
and monitoring
techniques and
instruments

c. Mathematics and
calculations
basic to the use
and measurement
of radiocactivity

d. Biological effects

of radiation

1SOTOPE

137 226 60
Cs,]4 Ra,63 Co,

AmBe, N1

Ms. Allport also parti

D. G. »LLPORT

DURATION OF ON THE FORMAL
WHERE TRAINED TRAINING JOB COURSE
Georgia Institute of 2 Weeks No Yes
Technology
Union Carbide Techn1ca] 1 Week Yes - Yes
Center, WV RPO School o
Morris Harvey College, 4 Years- No Yes
Charleston, WV .

"Georgia Institute of - 2 Weeks No - Yes
Technology :

Union Carbide Technical =~ 1 Week Yes Yes
Center, WV RPO School .

-Morris Harvey College, 4 Years No No
Charleston, WV '
Georgia Institute of . | 2 Weeks No Yes
Technology - : .
Union Carbide Technical 1 Week Yes Yes
Center, WV RPO School
Morris Harvey Col]ege, 4 Years Yes No-
Charleston, WV :

Georgia Institute of : 2 Weeks No Yes
Technology ' B _
Union Carbide Techn1ca1 -1 Week Yes Yes
Center, WV RPQ School ,

Morris Harvey Co]lege, 4 Years Yes No

‘Charleston, WV : ' :

EXPERIENCE
MAXIMUM . WHERE DURATION OF
AMOUNT EXPERIENCE GAINED EXPERIENCE TYPE OF USE
Curies Union Carbide Corporation 2}5,Years Process Gauging
EDUCATION
. / £
B.S. - Biology - Morris Harvey College,

Char]eston, West Virginia

cipates in instructing a one-week short course in

radiation protection for Un1on Carbide Corporation.

(b)(6)



(b)(8)

in

~Dr. G. C. Holsing

Dr. Hb]sing received his PhD in Biochemistry from Rutgers Uniyersity
He has no formal training in the use of radioactive material.

Dr. Holsing has been employed by Union Carbide since 1976 as a

Group Leader in the Agricultural Products Division. The majority of
radio-isotope usage in the Agricultural Products Area is under the auspices
of Dr. Holsing. As a member of the committee, Dr. Holsing will represent

the Agricultural Products Division.

DGAl1port/1d

2/26/79



G. F. Hurle

Mr. Hurley has no formal training with rad1oact1ve material.
He is currently the Industrial Hygienist for the Technical Center, and
has been a member of the Rad1oact1ve Materials Committee for one year..

. Mr Hur]ey is available to advise proposed users of radioactive
material of specific proceedures to be used in a project, His background
with handllng other hazardous materials enables him to offer constructive
advice in the formulation of Operating and Emergency Procedures for each
specific prOJect

FPStraccia/ld
2/26/79



C. W. Carmah

Mr. Carman has no formal training withiradioactive material.
He is currently Safety Director for the Technical Center, and has been
a member of the Radioactive Materials Committee for one year.

Mr. Carman's capacity as member regards advising the Committee
concerning specific conditions and equipment at the Technical Center.
This allows Committee members to have a full understanding of all hazards
concerning a proposed project and how these hazards interrelate to con-
sider a “worst-case situation.”

FPStraccia/ld
2/26/79



R. H. Johnson

_Mr. Johnson has no formal training or experience with radioactive
materials. His sole purpose for sitting on the Committee is to provide a
direct 1ink between the Committee and the Purchasing Department. He has

all responsibility for processing purchase orders for rad1oact1ve material
contro]]ed by this license.

FPStraccia/1ld
2/26/79



Dr. R. L. Meeker -

~ Dr. Meeker received his PhD in Analytical Chemistry from the
University of California, Los Angeles. He has no formal training in the
use of radioactive material.
He is currently an Associate Director for Research & Development

in the Analytical Section. As a member of the committee, Dr. Meeker will
act as a liaison between R&D and the committee.

DGAT1port/1d
2/26/79

GHATS



'fJunéﬂzz; 1978

"llVSlu Number #8]46 '

" PRINCIPLES AND HANDLING PROCEDURES OF RADIOACTIVE MATERIALS

~Rad|oact|vnty

_ Radvoact|V|ty is def|ned as the: spontaneous dlsuntegratlon of unstable :
nuclei ‘with the resultung emission of nuclear radlatnon

'Radiation"
Radnatnon is the propagatnon of energy through space - or a mater:al

~medium, . Nuclear radiation may be ‘in the form of electromagnetlc waves (gamma
‘ rays and X-rays) or partlcles (alpha partncles, beta partlcles, and neutrons )

" lonizing Radiation

"When nuclear radiation has suff:cuent energy, it may produce ions in atoms
~or molecules. Electromagnetlc waves remove electrons from a system by one of three.
mechanisms; Compton effect, photoelectric effect, and pair production.. Particles -
remove electrons by coulomblc collisions. The net'result of the interaction at

: lonlznng radlatlon and matter is ion pairs. S e 3

Dose

: Dose is a term thCh denotes the quantity of radlatnon absorbed. If
fthe energy is absorbed in any matter, dose is measured in rads ‘(radiation absorbed
. dose).. One rad equals 100 ergs/gram of absorbent material. T 1f the energy is

absorbed by humans, dose is measured in rems (Roentgen equivalent, man) The' number

of rems is equal to- the number of rads multuplled by. the" approprlate modlfyung factor.
Modifying factors are used because certain types of radlatton are more effecttve o
”.at producnng blologlcal damage than other types. o :

' Some Blologlcal Effects of Rad;at;on

. ‘ Some of . the blologlcal effects that are caused by radlatnon wull appear
in a short time, maybe days or weeks; some effects may not be seen for perhaps
20 (or more) years. .These are referred to as short-term and long term effects
Some short term. effects for dlfferent doses are shown’ below

Acute: Dose_ (rem) R . Effect .
10,000 - . Death in hours
1,200 '1 : - Death*ln days
| 600:. : e o Death in weeks. . : .
k500 LD 50/30 (50% chance of death in 30 days)
.50fl00 I Decrease in red blood cells
<50 - } .'- : f:'_k‘No observable effect -

=.0§08'_' ; Co _' o AVerage chest'X~ray



_ Along W|th these short term effects, |on:2|ng raduatlon may :nduce
chromosomal aberrations and’ genetic mutations. These long ‘term effects may. -
© not man:fest themselves for several generatlons : :

Appllcatlons of Radlatuon

A " Since the dlscovery of X- rays in 1896 ‘the number. of applieations of_»h
:radlatlon has- increased steadily. The one application most exploited is power
production via commercial nuclear reactors. -To date, approximately 11 percent

'.‘of all poweér generated in the U.S. is by nuclear reactors. Other applications

include therapeutlc and duagnosttc treatment in the medical professvon, density
land Ievel gauglng in lndustry, and traC|ng studies in research and development

'Carbon - ]h

o Carbon lh (C lh) is a radioactive isotope of carbon. It decays to -
~ stable nitrogen-1b4 by beta emission, with the beta particles having a maximum :
. energy of 156 keV (average energy = 45 keV). . C-1k has a half-life of about 5730
years, and jts decay scheme is as follows: N -

Max:mum energy 0 156 MeV

nL
N

. .C- lh ‘occurs wndely in nature; There are approxnmately llO mnlllon curies dls-
_.ytrlbuted throughout the world :

- Carbon is one of the most commonly encountered elements in lsvnng ;
matter. The fact that radioactive carbon acts chemlcally identical- to stable
. carbon .makes C-14 an attractlve tool for- research Radioisotope tracing with
C-14 has been performed since 1946, and |ts popularlty is lncreasung contlnuously

RadioTogical Hazards of C-lh

. All radioactive elements may damage a- llvtng organlsm through externa]
and’ |nternal exposure. External exposure results when the radloactlve source |s"'

"f.located outside the body. The radiation must _pass through some distance of air

. before it encounters the body Internal” exposure results when the radioactive: _
source is |nhaled lngested or absorbed through the skin. In this case, the -
radlatlon need not. travel far before it is absorbed by the body. '

Beta particles. lnteract with' matter by electromaqnetlc collisions.. _
This electromagnetlc interaction does not permit the betas to travel very far -
.before their energy is absorbed. In-air, the most’ energetlc beta partlcles from'
- C-1h will travel only two feet. - A beta partlcle requires -at.least 70 keV to
penetrate the dead layer of skin, which is 0.07 mm thick. Only about 30% of .
the betas emitted from C-14 will have sufficient energy to penetrate th|s dead
layer of skln and reach ‘IVlngvtI§SUé :-.: _ :‘_ . (ﬁ§§§%&,«

Lam



, C-1h4 presents a slight external hazard, but the internal hazard is.
. much more critical. C-14 becomes an-internal hazard when contaminatation exists.
If the contaminatation is in the form of small particles, it may become airborne
and then inhaled.  -Otherwise, ‘the contamination may spread to one's body, and be:
' absorbed or ingested. .Once in the body, the structure of the molecule containing
~the C-14 will determine its path. - In-the 'worst case' situation, the C-14 jis
‘absorbed into the blood. From the bloodstream, most of the C-14 accumulates in
body fat. The remaining activity goes to the bone. The C-14 will then deposit
its energy-into living tissue, resulting in ionized molecules and possible
‘chromosomal aberrations and genetsc mutations. This accrued dose will continue
until the radloactlve materlal is eliminated as waste by the biological processes
of the body S o

Control Technlques in the Laboratory

: Contamlnatlon can be controlled by proper laboratory procedures Lab>
benches should all be _covered with absorbent papers. When working wnth small
concentratlons, lab coats and. plastlc gloves should be worn. More stringent

o protective measures may be necessary if high concentrataons are being handled.

When transporting C-14, it should be in at least two containers to avoid. acci-
dental spillage. If, for any reason, you suspect contamination, notify the rad- :
iation protectlon personnel ‘ They will measure and evaluate the area for. contamlnatlon

~ Good radloactlve waste dlsposal practlces are also. |mportant in con-
'trolllng contamination. -Solid and liquid wastes should be kept separate. The .
liquid waste should be stored in five-gallon plastic containers that are labeled

:~Aas llquld radioactive waste.  Once filled, each such container will be packed in
-a_.30-gallon drum and overpacked with absorbent material. Solid waste will be

‘contained in a 55-gallon drum, lined with a plastic bag. Both liquid and solid
- _waste‘will be disposed of via licensed radicactive waste disposal agencies.

JGovernment Regulatlons-‘

» ~ The: United States agency which controls radloactlve materlal is the,f
Nuclear Regulatory Commission (NRC). They exhibit control via- llcenslng The‘
Technical Center license . for'. unencapsulated C- lb is h7 00260 06 : J

_ Before the NRC will grant a lucense, they request a comprehensuve
appllcatlon, defining the radiation: protectlon program. .- The program must contain
measures such that all regulatlons contained in Title 10 CFR 19 and 20 are adhered

"to. A copy of these. requlatlons are contalned ln the Technlcal Center Radlologlcal

VControl Manual : .

“H- 3, P 32, and s 35 '

e . Varlous other lsotopes can be used for tracung studses : Some commonly
'used isotopes include tritium (H-3), phosphorus (P-32), and sulpher. (s-35). All

decay by, beta emission, but with different energies and half- 1ivés than C- 14,

.‘Radlologlcal hazards are almost identical; little external hazard but crltlcal
|nternal hazard Thelr decay schemes are shown below :

12. 3y

Maxnmum'Energy f 0. 0l86 MeV
MPC =5 X 10-3 uCi/cc




{ 14.3d -

Maximum Ene rgy = 1.710 MeV.

MPC_ =7 x 10 -8 uCi/cc

" Maximuri Energy_= 0.167 MeV
. MPC_ =3 x 1077 uCi/cc



