
. ,; g- , -- - , , ,- ge - nw.,mamuuu w;.;n , ;
r

,

^ A'
,

[ NACFORMsis U.S tuCtta L EIUuiORv COMuiSSiON 1- ,

3 (7@ m. APPMVED ST OMg

a .CF 2 :0. n. n. >; APPLICATION FOR MATERIAL LICENSE Esp SnST - )
stenoue

; ne ao -
., .

l.
'

18187; UCTIO0ts: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILEO INSTRUCTIONS FOR COMPLETING APPLICATION. SEND TWO COP 4ES

OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW. J

r 1

;
APPL 6 CAT 90NS FOR DeSTRISUTION OF EMEMPT PRODUCTS FILE APPLICAftOefS WffH. OF YOU ARE LOCATED IN. |

a
'

U $ 9dVCLEAR flEGbLATORY COMMfSSION ILLiceOes, ledOI ANA, IOW A MICMiGAN, WINNE SOT A. MtBSOUnt, OMIO, OR 9

DeViteON OF FUEL CYCLE AND MATERtAL SAFETY NMSS Wl8COesSIN, SENO APPL 6 CATIONS 70; ]
d

WASMittGTON, DC 30806 '

U S NUCLE AR REGULATORY COMMISSION, REGION HI .!
I

| ALL OTHER PEASOest FILE APPLICATIONS AS FOLLOWS. IF YOU ARE MATERIALS LICENSING SECTION
790 ROOSEVELT ROADLOCATED leg. '

GLEN ELLYN,lL 80137 ,

C0000fECTICUT. DELAWARE. OtS?RCT OF COLUMSIA. MAINE. MARYLAND,
MASSACHUSSTTS. IIEW MAMPSHaAE, teEW JE ASEY,905W YDAE, PEN 9sSYLVA'94A, AA K A8SA8. COLORADO,'10A MO. E ARSAS. L OUISt ANA. M0eff AteA, IeESRASK A, -
Ate 00E ISLAssp, OA VSAMOesT, SEseO APPLICATDONS TO. esEW ME meCO, NomTM DAKOT A. OK LAMOMA, SOUTH DAKOT A. TE RAS, UT AM,

U.S NUCLEAR REGULATORY COMMISSION, REGION I +
OR WYOtel800,08800 APPLICATIO818 TO:

--

' OfUCLEAR MATERIALS SAFETY SECTION 8 U S. NUCLEAR REGULATORY COMMISSION REGION IV
' l 'l PARE AVENUE MATERIAL AADIATION PROTECTION SECTION
~ RING OF P81USSIA, PA 18 DOS St1 RYAN PLAZA DRIVE, SulTE 1o00i

m AmmA, FLOAfDA. OEOAOIA, KENTUCNY. MISS8SStPPI,000stTM CAROLINA. .. . . j
PUSAT $ A0Co. SOUTM CAROL 10sA, TEteedESSEE, VIAelfelA, VIReeN ISLANDS. OR AL ASKA, AAI208sA, CALIFOsleslA, MAWAH,IsEVADA, OREGON, WASM se0 TON, ' . -

WEST VIAetetaA,8E800 APPLaCAftOess 70; Aeso U.S. TERRITORISS A8so POSBENtOefS IN THE PACIF #C, StesO APPLBCATeoset

U.S NUCL&AR REGutATORY COMMISSION. flEGION 18
BeUCEAR MATERIALS SAFETY SECTION U.S NUCLEAR REGULATORY COMMIS$10N, REGloN V .

- %1 MAntETTA STREET, SufTE 300 NUCLEAR MATEnsALS SAFETY SECTION '

.'. ' ATLANTA, GA 3G333 gago MARIA LANE SUITE 210
~ $

i.

| W ALNUT CREEK, CA SWG
!

|

PEstecess LOCATED IN AGREEMENT ST ATES SEND APPLICATIOest To THE U.S. NUCLEAfl REOULATORY COMMWloss ONLY IF THEY WlSH TO PONSW A880 LSE LICE 8sSED MATERIAL
III STATES SUSJECT TO U.S. 8eUCLE AR REGULATORY CoasMWeON JUnispeCTION. *

I-

- 1.THl318 AN APPLICATION FOR (Chara apsrelersees ssem) 2, NAME AND MAleNO ADDRESS OF APPuCANT (Jactwebela Casr/

/ ] Eastman Pharmaceuticals / Sterling Research GroupA. NiW uCENSE

S. AMENDMENT TO uCENSE NUM.'a 25 Great Valley Parkway. '

, _

Great Valley;nPA 19355 1C. REwwAL OF uCENSE NUMeEa
_

3. ADoetsSiEsiWHERE uCENSED MAnRiAL Wiu st uSED OR POSSESSED. Off of Route 29 North from Route'202

[ - 25 Great Valley Parkway
|^ ' Great Valley Corporate Center

Great Valley, PAi

;

4. NAME OF PERSON TO BE CONTACTED ABOUT THIS APPUCATION TELEPHONE NUMSER
'

John Nicholson, Radiation Safety Officer 215-640-8734;

i
' SUOMIT ITEMS S THROUGH I1 ON 84 s it" PAPER, THE TYPF. AND SCOPE OF INFORMATION TO at PROVIDED is DESCRISED IN THE LICENSE APPLICATION GutDE.

S. RADIOACTIVE MATERIAL
~ , e. Element and mess numnef, tt themical and/or phys cef form, and c. meumum amount 8. PURPOSEfSI FOR WHICH LICENSED MATERIAL WILL SE USED.

which will tie possessed at any one time

[' ?. NDIVIDUAL $ P S SLE FOR RADIATION SAFETY PROGRAM AND THEIFI 6 TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED ARE AS.

i

; . S. F ACitlTits AND EOUIPMENT. 10, RADIAf TON SAFETY PROGRAM

|

L 12. LICEN$tt F EES iSee IO CFR 110 end sectson 110 39)

,_' 11. WASTE MANAGEMENT, IAMOUNT
_

FEE CATEGORY gp | ENCLOSED $ pg,gg
( 13 CERTIFICATION. (4fust be comptetoder apptscentf THE APPLICANT UNDERSTANDS THAT ALL ST ATEMENTS AND REPRESENT ATIONS M ADE IN THl3 APPLICATION ARE
i;. SINDING UPON THE APPLICANT,

! THE APPLICANT ANO ANY OFFICIAL EXECUTING THl3 CERTIFICATION ON SEMALF OF THE APPLICANT. NAMED IN ITEM 2 CERTIFY THAT TH15 APPLICATION is
|' IREPARED IN CONFORMITY WITH TITLE to. CODE OF FEDERAL REGULATIONS. PARTS 30,32,33,34. 35, AND 40 AND TH AT ALL INFORMATION CONTAINED HEREIN,
f' IS TRUE AND CORRECT TO THE BEST OF THEIR KNOWLEDGE AND BELIEF.

| : WAl';NING 18 U $ C. SECTION 1001 ACT OF JUNE 26.1948. 67 STAT. 749 MAKES IT A CRIMINAL OFFENSE TO MAKE A WILLFULLY F ALSE STATEMENT OR REPRESENT ATION
; TO ANY DEPARTMENT OR AGENCY OF THE UNITED ST ATES AS TO ANY MATTER WITHiN ITS JURISDICTION

r StGNA TURE.CERYlF YING OF FICER T YPED' PRINTED N AME TITLE DATE

I: . g4.e .[ MfA . m Dr. Albert E. Anderson, Health, Safefty, & Envir. Officer 7/21/38c
, H v0LvNYanvi CONOM'C D A T A

i a A N N u t L F' . C E !* f 5 D NUMBE R OF EMihOYEES ilotes ter d WOULD YOU SE WILLING TO FURNISH COsi tNFORMATION Octeer ene/or stert naurst
< S 2%K StM4 SM **'"' #*#''''Y '''#"*"' 8""'os centractertl ON THE ECONOMIC IMPACT 3F CURRENT NRC REGULATIONS OR ANY FUTURE

PROPOSED NRC REGULATIONS THAT MAY AF FECT YOU' (NRC reputaroons perert

-
gggg gg

-
g3 sy.yy of to protect tentrcentner commetroet or forencae**eroornte*Y-onformetsen eurmshed to

ene arenew on eenrocences
c NUMBER OF SEDs$3 cog .7soK Sru.ioM

$ 750K- t M > $ tom YE3 hb*

4
_

FOR NRC USE ONLY ,

* ~

FEE C ATEGORY COMMENTST VPE OF 8EE FEE OG aseROvju9001170159 881020i

. h-[ gu REG 1 LIC30 g/ ML M .,

I

| P 37-28076-02 PDR /
'-

AMOUNT RECEtVED g CHECA NUM6EH DATE >

J AO YN -,,W l'-a
VfiUIAL tEuhW ulr M ID 1D R D "



.- . - .

.

7 o Lo
SUPPLEMENT TO THE APPLICATION FROM EASTMAN PHARMACEUTICALS

FOR ABCL GAMMACELL 40'IRRADIATOR
,

Item 5 - Material to be Possessed
'

-1'.- Cesium - 137 will-be the radionuclide in each of the sealed i

sourCOs.

~ ~

2. The manufacturer of the two sealed sources is Atomic Energy
of Canada Limited. :The two sources are Model C161 Type 8-

y -doubly encapsulated sources.

-

3 .- - The two sources have an activity of 1800 C1 + 15% each.' '

|: The-maximum permissible activity per unit, in total, is
'

4200 Ci.

7 4 '. The irradiator is manufactured by Atomic Energy of Canada -

Limited. The model number is the Gammacell 40.

;
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+ -SUPPLEMENT-TO THE. APPLICATION FROM EASTMAN PHARMACEUTICALS
FOR'AECL GAMMACELL 40 IRRADIATOR

Item 6 - Purpose'for which the Licer. sed Material will be Used

The irradiator will be used to irradiate cells and mice.
It-will be used to produce-irradiated feeder cells. Tissue.
culture cells will be grown and irradiated with 1000 to. . , -

2000 rads to. prevent-them from dividing. These cells will I-

be used_as a source of growth for other cultures. These
f '' cells would be irradiated one to two times per week. Mice i

~- -will'be irradiated with 200 - 300 rads. About ten mice
will be irradiated every other week for several months two 'l

lto three, times a year.
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-SUPPLEMENT TO'THE APPLICATION FROM EASTMAN PHARMACETTfICALS
'

T FOR ABCL'GAMMACELL 40 IRRADIATOR-

T- !

N . Item 7 - individuals R'esponsible for Radiation Safety Program- :!
' ' '

Their training and Experience

CURRICULUM VITA JOHN J. NICHOLSON, RSO

ri Eastman Pharmaceuticals"'
'

'25 Great Valley Parkway
,

-Great Valley, PA 19355
,

(215)640-8734

4
EDUCATION: ' B.S., Biology / Education

State-University of New York at Buffalo, 1979'
c ,

B.S., Nuclear Medicine / Radiation Science ]
State University of New York at Buffalo, 1983

'

O.
M.S., Radiation Science
State University of New York at Buffalo, 1987'

' WORK' EXPERIENCE: -|
1983-1988 State University of New York at Buffalo i~[y~

School of Medicine
Health Physics Office

Assigned as Associate Health Physicist at the SUNY i

Health Physics Office. The broad scope program-
{y included eleven affiliated and associated hospitals

in the western New York area. The office was
;. responsible for the radiation protection program-for-

the nuclear medicine clinics, clinical diagnosticn.

labs and the research labs at the hospitals. The
program was licensed by both the New York State

30 Depentment of Health and the Nuclear Regulatory 4

| Cor.snis sion .
|

This program has over 220 authorized users and over
750 secondary users. The principal radionuclides

L used in these labs were H-3, C-14, S-35, P-32, Cr-51

;g' and I-125. In the nuclear medicine clinics, Tc-99m, *

L I-131, Ga-67 and T1-201 were utilized. The licensed
!~ amount was 500 mci for all isotopes except H-3 (3000

mC1) and C-14 (1000 mci).

Major responsibilities have included the following:

:O
- Performing laboratory inspections on a

semi-annual basis, checking compliance with state
and federal regulations.

L

| 0. -
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' SUPPLEMENT TO THE-APPLICATION FROM EASTMAN PHARMACEUTICALS- ;;c

FOR ABCL GAMMACELL 40-IRRADIATOR- ]
,

(Item 7. Continued) |

~~
.

1- . Teaching a Radiction Safety / Radiation Biology
,

course to the students in the Nuclear Medicine-
Technology program,,1 semester, 2 credit hours. .

1

- Teaching a basic Radiation Safety course to new4

,

p research personnel, 10 hours.- j
- Calibrating various survey. meter equipment,- - J

including GM meters, ionization meters, pocket
dosimeters using sealed Cs-137 calibration-

f sources, up to 100 mC1.

O:
- Conducting thyroid bioassays using a NaI well and'
MCA and urine bioassays by LSC methods.

- Evaluating personnel external radiation exposure
using film, TLD and pocket lonization dosimeters.

O" -Performing swipe surveys of all labs and-clinics
and performing all the routine sample preparation
and counting.. The counting instruments included
an NaI well with an MCA, an LSC and an automatic
gamma counter.

Q'
- Handling radioactive waste generated. Waste was

sampled and analyzed and handled >either on site
by incineration or sanitary sewer, or repackaged,'

compacted and shipped out by a private waste
broker. ,

k
- Performing leak tests of sealed sources,

including Cs-137, Ni-63 and Ra-226 up to 100
mC1.

- Conducting and maintaining inventory records of
O radioactive material purchased by the research
L labs.
,

- Assisting state and federal officials during
inspections of the facilities.

(3' - Checking the air flow of chemical fume hoods to
be used for I-125 lodination procedures to ensure.

that the hoods are operating properly and at
proper flow levels.

.

m
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SUPPLEMENT TO THE-APPLICATION FROM EA3TMAN PHARMACEUTICALS
l'1 " , FOR AECL GAMMACELL 40 IRRADIATOR

[ (Item 7 Continued)
y

- Reviewing applications for new users and new'7

research protocols.^ '
-

- Obtaining air samples from hoods;during''

iodination procedures to evaluate amount of I-125

]?, released. Charcoal cartridges-were counted and
"

amount of activity calculated. j

- Developing new radiation safety procedures or
-amending existing ones as situations or

.

..
regulations changed. 'I

hh- - Evaluated ash and water samples from the
incinerator to check for residual radioactivity.

Thesis title: Eye Dosimetry of Radiopharmacy !
.

Personnel Using Thermoluminescent Dosimeter Chips, !-

) August, 1987.

The dose to the eyes of radiopharmacy workers was
found by using safety goggle frames and TLD chips.

; These workers-handle several hundreds of mci of
gamma-emitting radionuclides every day. A TLD chip j

;) reader was used. :

PROFESSIONAL >

. ORGANIZATIONS: Health Physics Society
Campus Radiation Safety Officer Organization

'] SUMMARY: John Nicholson's experience in irradiator use is]
r --- limited to having-performed leak and safety checks on

a Gammacell 40 unit at Rostrell Park Memorial Institute4

Buffalo, NY. During graduate work at the University
,

of Buffalo, he attended a laboratory session on the
,

f use of operations of this unit. In addition, Mr.

]x Nicholson will attend the. training session on the
L operation and maintenance of the Gammacell 40
b conducted by AECL personnel during the two day
'

installation period. This training session will be at
least eight hours in duration with four hours being
direct hands-on instruction. (Curriculum Vita

[[ attached.) Currently, Mr. Nicholson is the Radiation
L Safety Officer at Eastman Pharmaceuticals under NRC
'

license number 37-28076-01 and PA-DER license PA-531.

3

k
,
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SUPPLEMENT TO THE APPLICATION FROM EASTMAN PHARMACEUTICALS
FOR AECL GAMMACELL 40 IRRADIATOR

(Item 7 Continued)
The senior research scientist authorized to supervise the use and
operation.of the irradiator will be Dr. Adele Vessey, Ph.D. Dr.

,
Vessey has used a similar irradiator, the J.L. Sheperd Model
81-14, at the University of Rochester, prior to joining Eastman
Pharmaceuticals. She used the irradiator for research purposes

- on a regular basis from April 1981 to August 1986. This 6,000 Ci
' Cs-137 unit was used to irradiate cell cultures and small

animals.

Dr. Vessey's training in radiation safety includes the following:

1. 40-hour training course to Case Western Reserve University in
Cleveland, Ohio in 1970.

2. 4-hour course at the Cleveland Clinic, Cleveland Ohio in
1976.

j 3. 4-hour course at the University of Rochester, Rochester N.Y.
in 1985.

4. 4-hour session at Eastman Kodak,-Rochester N.Y. in 1987.

I

5. 4-hour session at Eastman Pharmaceuticals, Great Valley PA., |
in 1987.

-These courses included the following topics: |<

1. Fundamentals of radiation protection and safety practices.

2. Use of detection and measuring devices. '

,

,

3. Calculations in measuring radioactivity.

4. Biological effects of radiation.

She will also be required to attend the training session
conducted by AECL personnel during the two-day installation
period.

;
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. SUPPLEMENT TO THE APPLICATION FROM. EASTMAN PHARMACEUTICALS,

4 FOR AECL GAMMACELL 40 IRRADIATOR

. Item 8 - Training Provided to Other Users- .

1. At Eastman Pharmaceuticals, an initial ten-hour basic radiation
safety course is required for all individuals who will be using

f": radioactive' material or operating radiation producing devices. ,

An outline of the training program is attached. .The safety
course is divided into five sessions (Sections I - V in table of
contents). Each' session covers one section and is two hours in
duration. During the final session, an hour long final exam is
given.

'

A copy of the final-exam and an answer key are attached. A-
minimum grade of.75 is considered passing. Individuals who do
not pass the-exam are not allowed to work with radioactive
materials. Individualized instruction by the RSO will be given

.

to personnel failing the exam. They will be required to

}=
complete the problem sets after each chapter and review their .i
answers with the RSO. Additional reference and reading material
may be provided. 'After completing this remedial session, the
individual will be' allowed to take the exam again. - This initial
ten hour session will be conducted by John Nicholson,

y In addition to the basic radiation safety course, AECL will be
providing a training session _during the two-day installation
period. This training session will be required for the RSO and
all personnel planning to use the irradiator.. AECL has
indicated the following topics will be covered in at least a

3 eight-hours total training session:
4

' Irradiator Design
Safety Principles
Safety Systems
Source Production
Transportation and Use

j- Actual Hands-On Experience
[;- Emergency Procedures

The on-the-job training session will be conducted by AECL
personnel during the installation period. Attached is a copy of
AECL's NRC license. AECL has indicated that this training will be

f conducted by one of the people listed in Item 12 Page 2 of the
license.

AECL will provide Eastman Pharmaceuticals RSO with manuals,
reference material, handouts, and other relevant material from
their training classes. Subsequent on-the-job training sessions

j for irradiator use will be conducted by the Eastman
' Pharmaceuticals RSO and/or his designee,

k

- _ _ - _ - _ _ _ - _ _ _ - - _ . ___
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. SUPPLEMENT'TO THE APPLICATION FROM EASTMAN PHARMACEUTICALS

FOR AECL GAMMACELL'40 IRRADIATOR'
-.

-(Item 8 Continued)#

[L <

A personnel file'will be maintained for each individual.who has )
""

g'J attended the basic radiation safety course and the irradiator
safety and use course. Information will be kept regarding the
date-of course completion and the exam score obtained. This-file
will be updated as that individual attends yearly refresher

.

:

3' courses on site or other training sessions or seminars at-other,
facilities. This file will be maintained as long as the
individual _ remains an employee of Eastman Pharmaceuticals.

A copy of Eastman Pharmaceuticals / Sterling Drug, Inc. Basic
Radiation Safety Course: Exam is included.

,3 --
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Radiation Safety Office-

,
, _ RADIATION SAFETY TRAINING MANUAL.

:O
,

..

>

'

TABLE OF CONTENTS t
3

#

I
-INTRODUCTION

;1
'

-I.' FUNDAMENTAL RADIATION CONCEPTS-p
"1

>

; 1.oThe Radioactive-Atom-

2.iRadioactive Decay Modes J
-

? A. -Alpha Decay
,

e - .B. _ Beta: Decay -

k.;. C ._ Positron! Decay j
~

D. Electron Capture r"
.E . Nuclear Transitiont s .

.

.3. The Ra'dioactive Decay Equation
s

)[ 4. Radioactivity Units
. . . . .

L
-

S'. Interactions of Radiations-with Matter '

A. Interactions-of Charged Particles
i._ Alpha Particles,

.]; 11. Beta Particles '

,

'B. Interactions of X-Rays and Gamma Rays <

i. The Photoelectric Effect
11. The Compton Effect

);- . -a - 'lii. Pair Production

6. Radiation Units

.II . - RADIATION INSTRUMENTATION

ji 1. Portable Survey Instruments'

'

A. Ionization Chambers.

B. Geiger Counters

2. Use of Radiation Survey Instruments
9.

3. Calibrations and Efficiency

4. Counting Statistics
1

,

. _ _ - _ - _ - _ _ _ _ _ _ _ _ . ~ .
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}f LSupplem:ntO the' Application from Eadin-
PhermaceutiTals for AECL Gammacell'40- Nradiator"

ITEM 8:

II.
-

. RADIATION INSTRUMENTATION (Continued

A.~ Percentage Error
.

B.fMinimum Detectable Activity

5. Liquid--' Scintillation Counting

)"D A.' Optimum Counting Conditions
B '. Counting Efficiency and Quenching

1. Internal Standard-
|

'li . Sample Channels Ratio
111~. External Standard

,

1

[/' C. Sample Preparation
'D. Cerenkov Counting
E. General Counting Techniques .

p 6. Gamma Counting

]) III. SOURCE-AND EFFECTS OF RADIATION
-

,

1. Blological Effects of Radiation
..

A. Radiosensitivity of Cells
B -Acute' Lethal' Response

[S C. Chronic ~ Exposure Response
D. Late Effects of Radiation
E. Comparison of Health Effects

2. Radiation Exposure Limits
1

-

A. Historical Review. *

B. Basis for the Current Radiation Exposure Limits |C. Derivation of the Age-Proration 1

Formula 5(N - 18) Rem |D. Current Radiation Exposure Limits

f 3. Radiation from Background, Consumer Products
and Medical Exposures

1

A. Naturally Occurring Radiaticng''
i. Cosmic Radiation '

11. Terrestial Radiation
g 111. Internal Radiation

iv. Summary

B. Technologically Enhanced Exposures to
Natural Radiatu m

J

l

g C. Consumer Products
1. Radioluminouc Products |

'11. Electronic and Electrical Equipment
lii. Miscellaneous

|

D-
i
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ITEM 8 ,

III. SOURCES AND EFFECTS OF RADIATION (Continued) !

HD-. Me'ical Exposuresd
E. Summary ,

*

|]); -IV. . RADIATION PROTECTION AND LABORATORY TECHNIQUES

-1.-External. Radiation Protection

A. Time
B. Distance

7~ 1. The Inverse Square Law-
' ' 11. Gamma Constants

111.. Gamma Exposure Rate Formula .

C. Shielding
1. Alpha and Beta Radiation

,

H- 11. X and Gamma Radiation
'

111. Half Value Layer

D. Personnel MonitoringL

f- 1.- . Pocket Dosimeters
11. Film Badges

,

-) lii. Thermoluminescent Dosimeters
'

iv. Proper Use of Personnel Dosimeters

E. Posting;and Labeling of Radioactive Materials
1. Cautionary-Signs

11. Department of Transportation Warning Labels
cc .

'

2. Internal Radiation Protection

A. Methods of Entry
B.-Guidelines
C. Limits
D. Internal Exposure Monitoringg)

3. Radioisotope Laboratory Techniques

A. Protective Clothing
B. The Workplace

r C. Manipulations of Radioactive Materials*y
D. Radioactive Material Spills

1. Major Spills
ii. Minor Spills

E. Radioactive Waste Disposal

'9 F. Radioactive Contamination Survey Procedures
1. Survey for Removable Contamination

11. Survey for Fixed Contamination

G. Radioactive Contamination Limits

.O

. _ _ _ _ _ _ _ _ _ _ __ ._ _. .
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i ,^ Supplement o~the' Application from Eas an-
, Pharm:ccu ls for AECL Gammacell 40 radiator.y,

'

ITEM =8-

IV. RADIATION.PROTECTIONS AND LABORATORY TECHNIQUES-(Continued).

m
;

H. Control Measures for Radioactive contamination
1. . Personnel Contamination

ii... . Equipment or Area Contamination .

.

u I. Radiation _ Survey Procedures
J. Radiation Limits

'K. Control-Measure for Radiation Levels.. f ,

V.-RADIATION PROTECTION PROGRAMS
)'

1. General
- 2. The Sterling Research Group Radiation Safety Program,

.

A.. Regulatory Agencies
~

B. Radiation Protection Services

BIBLIOGRAPHY

CHART OF THE NUCLIDES.

. APPENDIX'I. Notice to-Employees Signs-

APPENDIX'II Penetration-Ability of Beta Radiation

APPENDIX III Rules of Thumb and Useful Equations-

,I
. APPENDIX IV Reference Data for Selected Radioisotopes ;

'
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EASTMAN PHARMACEUTICALS / STERLING RESEARCH GROUP
b'

,

BASIC RADIATION SAFETY EKAMINATION .'
-Name 'Date's I

h ' Departments

.a-
_.

43

L; Part-I.- Multiple choice' questions may:have'~more than one correct.~*

[ response.= . Circle the correct response (s).
+

1. t The structural; difference between various nuclides !,

of an element are due to'different numbers of:
.,

a)- electrons=.

)7 i
[. ~b) protons |

c). neutrinos '

,

h neutrons j
2. Beta decay results in: .

q

.a) decrease in atomic. number and mass number of <

| nucleus. ,

L

[ b) decrease in atomic number. '

@ increcse in atomic number.
d) increase in atomic number and mass number.

h- e) increase in atomic number and decrease in mass .

|' number.
,

,

3. One millicurie equals:

7@ 3.7 x 10 dps.
k 10
; b) 3.7 x 10 dps.

h 2.22 x 910 dom.
6

. d) 2.22 x 10 dpm.
}

e) none of the above.

:
!

_ _ _ . _ _ _ _.___. _____ _ ._____ _
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4.,.The decay constant, is equal'to,

[ @ A/N q

@ 0.693/T5-

l/2
,

- c) 0.693/t
. * -NT'

d) e ;;
;

5 '. Gamma rays-interact with matter by:

direct ionization.-a)-- 1

[y h compton' scattering.
-

@ pair production.
~ h photoelectric.effect.
):
'~

'6. A charged particle interacts with matter by:

a) a compton scattering.

b) photoelectile effect.-

@ excitation and ionization.
n d) pair production.

7.. The activity of a' radioactive sample 1s-measured in
.

which of the following units?
'*

a) 1,oentgens
,

h Curies
h- c) Rems |

!

d) Rads -

..
8. The Rem is equal to: |

a) Roentgens x Quality Factor.

b) Roentgens x Rads
.]

C) Roentgens /Qiia1iLy Factor

j- Rads x Quality Factor
:

l

!} -2-
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9. .An' exposure to_1=mR of gamma, 10 mrad of
+- particles, and 5_m Rad.of-fast neutron radiations

'

~

would give anLindividual"a dose equivalent of: ,

.a) 16 mrem.. I

b) .16:uC1.. ,.

..h 61' mrem..
13 . d )' 61 mRads.

.

.

10. When using' portable instruments, you should: -

h read'the operator's manual.,

@ check-the batteries and detector operability. .:

L c) extend the probe cord to its fullest length when-
,

monit.oring . '

,

h determine-the detector?s efficiency. I

11. Ion chamber type instruments are best suited for:

h radiation field intensity measurements. '

h b.)' . radioactive contamination monitoring.-
|-
p c) determination of radiation energy.
L d

| d) identification of. radioisotopes.
!

'

. ,

' ~

12. GM type instruments are best suited for:

j . a) radiation field intensity measurements.
t ,

@ radioactive contamination monitoring.
'

'

}.
c) determination of radiation energy.

d) iden ti f ica t .i on of radioisotopes.

D?

r

:) -3- '
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13 . . -What ins'trument(s) would be most appropriate'for-
detecting the-following?-

NaI- Liquid
Ion- Gamma' Scintillation

T' :1- GM Chamber Counter- Counter

a); Non-removable surface (K) -(-) ( ) ( )
contamination.

b)-; X-rays.from a' dental' ( ) .- (K) (.) ( . )-
machine..

c) H-3 labeled. water. (-)_ ( ) ( ) (X)

d) A P-32 labeled ( ) ( ) '( ) (X)---

nucleotide.
<

e) . A Cr-51 labeled .( - ) ~ ( ) (X) (-)- *

). protein.--

,

f) A Mn-54-labeled. ( )- ( ) ( X) . (>)-
bacteria.

g) A 10 mR/Hr radiation ( ) Q;<j ( ) -( )
1.. field of beta and gamma-

rays.

14. A 0.05 uCi standard yields 89',200 counts in two-

minutes. 'The counter background is 200 cpm. What
is the efficiency'of the detector? !

)- )~

a) 80% i

b) 60%

@ 40%

~

15. If a sample was counted for 10 minutes and yielded |20,000 counts, the standard deviation of the
l

countrate would be.
,

1

a) i 100 cpm. j

b) i 3.16 cpm.

c) i 141 cpm.

@1 14.1 cpm. ;

. '

l

I

1

!

O- -4-
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:s 16. Gamma-(NaI).~and liquid-scintillation detection is
based upon what' physical-property?

.-a) radiolysis of.an organic solvent'

.
,

"

b) -absorption of electromagnetic-energy

@ emission of' visible light-

e

d) ionization of~a gas. 6

*
,.

)f
.e 17. Quenching-in a liquid scintillation system results ,

|in:- -

.

@ :a loss In efficiency.<

;o

@'less'lightreachingthephotomultipliertube.--

@) shifting of the beta spectrum.to lower energy
values.-

p
!- d) .an increase in pulse height.

-

18. The primary indirect effect of-ionizing radiation,

M upon biological target is

; a) erythema response.

J' '
'

@ free re. dical formation.
c)- leukogenic response. '

: '

. d) target absorption of the radiation.

-.

19. The LD f r humans is approximately50/30
! a) 100 mrem.

b) 1 Rem.

c) 25 Rem.

h 450 Rem.
). e) 850 Rem.

I

| -.

-5-
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?, 20. The primary cause of death following an LD n
humansyisdirectlyassociatedwith>irreparkbId0and
irreversible damage to

a): the nervous system.'<
,

IN 'b) the heart,! liver and kidneys. i

@ 'the hematopoietic organs (blood tissue.
producing).

d)- the skeletal bone.

~ 21. Which of the following cells are correctly grouped
-from radiosensitive to. radioresistant?'

@ lymphocytes (white blood cells), endothelial'
,

,

cells-(cells lining'the'GI tract.),-nerve cells 1

b), nerve cells, lymphocytes, endothell'al cells

m c) endothelial cells, lymphocytes, nerve cellsy
d) endothelial cells, nerve cells,-lymphocytes

;

!

22. Late effects (5-20 years) of a.large exposure to |'

ionizing radiation may result in: j

|
a) deaths as predicted by the LD50 concept. |

@ carcinogenesis.
1

c) a change in skin pigmentation. |
|

d) significant blood changes. )
1

I; 23. Immediate effects (within 30 days) of a large
exposure to ionizing radiation may result in:

1

@ bacterial infections. ]

@ deaths.
c) development of tumors.

J
@ erythema.

p
,

|T -6-
u
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24.. Radiation damage t3-the body depends on: .i

@ the type and-energy of the radiation. '

h the. absorbed dose. !

>,
@ the time the radiation was distributed.

h the area of the body affected.
,

[ 25. An acute dose of 1 Rem to the whole body may. result
*

int
.

3

a) .significant blood changes.
'

.. b) nausea,. vomiting.
.

c)- aterility. .
,

h no observable effects.

26. Film badge ~results are reported in' units of: 1

a) Rads,
i

'

b) mR/Hr.

h Rems. '

d) mC1.
l

4

27. Film badges cannot detect H-3, C-14 or S-35 because: l
h )

a) they are pure beta minus emitt.ers. ;
"

h they have beta energies below the sensitivity of'

the film.

' '

c) they have beta energies above the sensitivity of I.

the film.

d) the specific ionization of t.he botn pa r t. i c l es is .)
too low.

!
|

|

t

|

3 - 7-
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28. The purpose of filters.in a film badge holder is to:
IO~

(]{D help in identifying the type and energy of
radiation.

b) determine the amount-of radiation exposure. .

C). c) shie'ld the film from radiation exposure,'

d) determine.the identity of radioisotopes'to which
the badge was exposed,

29. Film badges and other personnel 1 dosimeters should bea.

O. worn:

(j) generally, between the neck and waist. -

(j) on the area of the body where exposure to
radiation is likely. <

O-
.([} :on only the person to whom it was issued.'

(3) for: extremity monitors, on-the.inside of
protective gloves.

O: 30. A radioactive package displaying a DOT " Radioactive
Yellow II" warni.ng label with a Transport Index of
0.2 means thats

a) the transport vehicle requires placarding.

(): b) the radiation level at the surface of*the
package is 0.2 mR/hr.

~

(})) the radiation level at 3 feet from the package
is 0.2 mR/hr.

() 31. If you have a source of radiation which emits-high
energy beta particles only, what is the most
appropriate shielding material'to use?

a) a container of lead

()-: (}})acontainerofplastic
c) a container of plastic inside a container of

lead

. d) a container of lead inside a container of
.() plastic

>

OE -8-
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32. If you have a source of radiation which emits both
high energy teta particles-and gamiaa rays, what is
the most appropriato shielding material to use?

.

a) a container o lead

'
b) a container of plastic

(3) a container of plastic inside a container of
lead

d). a container of lead inside a container of
plastic - -

33. How many mirocuries are in one millicurie?

a) 0.001 microcuries

b) 0.1 microcuries

c) 100 microcuries

@ 1000 microcuries

34. What is a Roentgen?

{}}) unit of radiation exposure '

b) unit of radiation dose

c) unit of absorbed dose

d) aone of the above

35 Which of the following contributes the least to
natural background radiation?

a) cosmic rays

b) external terrestrial radiation

@ radionuclides
internally elep m i t ed naturally occut i ing

-9-
,

m _
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36. Which of the following is the. major contributor to
manmade radiation dose that we receive on the
average in the U.S.?.

a) globalfailout
U.

b). nuclear power

@ nedical diagnostic x-rays

d) occupational exposure
*)-.,

37 A technician enters a suspected high radiation area
with an operating Geigcr counter survey meter. The
meter makes a large upscale deflection and then
returns to zero. This condition is probably due to:

'

a) the lack of radiation field.,

'

b) weak. batteries.

@ tube jamming or " saturation."

d) insulation leakage.

38. Of the following radiations, the most penetrating
should be

tO- a) 4.8 MeV alpha. *

|- b). 2.1 MeV beta.

c) 0.1 MeV X ray.

|O @ 2 Mev gamma.

39. Shielding against beta radiation is complicated
because:

h sudden deceleration of betas may produce more
O 9enetrating rays.

b) the continuous beta energy spectrum creates
neutrinos.

c) beta radiation cannot usually be completely
10 absorbed.

1'
l d) deceleration of beta, particles produces

neutrons.

|O - 10 -
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40. When decontaminating you shculd:

a) clean from the center of the spill outwards.

b) clean from the outer edge of the spill towards
the center. .

O c) take wipe samoles of the area after
' decontaminating.

@ b&cL'

e) all of the abovex
:U

41. The best method for checking for tritium surface-
contamination after an experiment is to .

a) use a Gieger counter.

'O b) use a beta scintillation probe.

Oc) take several wipe samples and count by 11guld
scintillation.

d) closely inspect the work area for liquid
;O droplets.:

|

|

0 -

:

|

|

O' '

t
i

l'

|

LO
,

LO

.

O - 11 -
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Part II. Short' answer problems-and fill in the blank. Ig ;

1. List the names for the types of radioactive decay ,

'

processes in whih particles are emitted:

a) Alth,

;O . - b) [rMSo CC6b I

7
g,

'2. Now, do the same for two types of decay which do not
emit particles. ;

a) Ge*V% .

g'
b) #McA - CADNE

i ,

3. A particular radioisotope sample wth a half-life of,
30 minutes is determined to have an activity of
10,000 dpm at noon. i

.O -

.

a) Whatisthevalueofitsdecayconstant ( )? (showunits too) O. 093 | M,4 '
s

b) How many radioactive atoms must have been present in
the sample at noon? 43 DSCO e4MS

O
c) How many dpm will it exhibit at 1:30 PM? :

1,2 % d M
T g fr

4. At what distance should you work from a gamma source
which emits 15 mR/hr at 10 cm, and you wish to limit your

O rate of exposure to 0.15 mR/hr? r raem -

5. You have determined that the counting system efficiency
for your tracer experiment with I-25 is 25%. You decide
that you need a counting rate of 1,000 cpm in your final

:O sample. If 10% of the tracer ends up in the final sample,
'

determine the total dpm of I-125 ou'must use to get the
desired 1,000 cpm. 44d CGC

'
1

6. What are the allowed Federal Exposure Limits for ,
radiation workers? Fill in the table.

O
Rems per Calendar Quarter

,

_ uarterly LimitQ

Whole flody l . cY,

Skin ~7. 7

Extremities {I,T

;

|O- - 12 -
.
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7. The Federal limit of exposure for th fetus of an

} occupational radiation worker is O- Rem for the
gestation period.

Calculate the intensity at 3 meters fp@om an unshicided 208.
millicurie I-131, source. D.@ ME[t

)

s

.

>

.

:

:

.,D

>

>

p - 13 -
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* MATERIALS LICENSE Amendment Noi 14| .:
| ,

| Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10, I :

- Code of Federal Regulations, Chapter I, Parts 30,31. 32,33,34,35,40 and 70, and in reliance on statements and representations fq
heret: fore rnade by the licensee, a license is hereby issued authorizmg the licensee to receive, acquire, possess, and transfer byproduct, ; 3

I source, and special nuclear material designated below; to use such material for the purpose (s) and at the place (s) designated below;to |
| deliv:r or transfer such material to persons authorized to receive it in accordance with the regulations of the applicable Part(s). This I !

I license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act cf 1954, as amended, and is | .j
. subject to all applicable rules, regulations and orders of the Nuclear Regulatory Commission now or hereafter in effect and to any I 'l

, , conditions specified below. | )
Licensee l I

| In accordance with application dated | |

| I* 3' gust 2g'1987, g
j

" ' " " "
| Atomic Energy of Canada Limited 54-00300-12 is amended in g j
l its entirety to read as follows i

''

| 3
q . . ._

'2. - -' -
- - I !413 March Road

| P. O. Box 13500 V l' * 4. Expiration date December 31, 1990 I

[ j| Kanata, Ontario, Canada K2K 1X8' 5. Docket or
i neference No. 030-10623 ig;_

I 6. !!yproduct, source, and/or 7. Chemical and/or physical 8. Maximum amount that licensee [: I.

4 special nuclear material
,

form ', may possess at any one time I
. under this licensey , ,

| A. Cesium 137 A. Sealed sources (AECL) A. See Condition 10 |{p
!

_

I B. Cobalt 60 B.Sealedsources(AECL) B. See Condition'10,..

I it ;
d I '9. Authorized use . 4

l $ >

| A. and B. For storage and/or possession in U.S. Department of Transportation approved T
*

i shipping containers, AECL source drawers or AECL irradiators incident to the '|
q performance of the activities specified below involving AECL irr6diator units p
p specified in Condition 10 of this license. g

A l W V
'

9 (1) Distribution to persons authorized to receive the licensed material pursuant p !;

| to terms and conditions of specific licenses issued by the U.S. Nuclear |t
y Regulatory Commission or any Agreement State. (
| ~ t
I (2) Installation into and/or removal from AECL irradiator units and package for gi,

i -shipment, t
V .

| (3) Radiation surveys of irradiator units and facilities. [
! (4) Leak testing of sealed sources. (i i g.'

(5) Installation, relocation, removal, repair, maintenance, and operation testing p't
| of irradiator units. p

8 >

| (6)- Instruction of personnel in the operation of AECL Irradiator units.
I r
i p

I i;
b;,

k
i W
I ' p'

h[Mf' [-
t p b

bcs e .sw e ;es.m e w ;w x w e m.t w s w e = mum m m m m m w d h
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MATERIALS LICENSE D "" " ""** "19t!-10623 |I SUPPLEMENTARY $HEET
|

l Amendment No. 14 'l
1

| ||

| |

| . CON 0lTIONS I

I ||

l

| 10. The activities authorized by this license are applicable to the following AECL
i

N, irradiator units and specifications: i

'l |

Maximum Pennissable |
|

I AECL trradiator Scaled Source Activity Per Unit I

Unit Model Numbers Isotope Model Number (curies) |

j

|| Gammabeam 100A, Cobalt 60 C-230 1,570 |
, r~, p, C, { ,Q f ,| 100B or 100C i-

ter II
~

.

I Gammabeam 150A, Cobalt'60 C-174A or C-174B 6,000 I

j 150B or ISOC y' , . . . j
.. ~

| | Gannabeam 650 ed Cobalt 60 C-252 Y 50,000 |
'

y, gy .. -
p

,

i Gammacell 20 - '2 C sium 137 C-161. Type 4, - 2,300 t
Ri n .,

.

1 C-161. Type 8 i 4,200 I
. . . ,

,

I Gammacell 40 rw Cesium.137 i| -

| r s \
- m;.,

| | Gammacell 100
'

Cobalt 60. ,,_C-170 or.C-171 ''| 1,000 y
-- - f1 .

7 10 h

f ,000 j
I Gammacell 200 r Cobalt 60 s -- C-170, C-17),

3 , m. 9 . . ' - C-199 or 200 " '""
I ..

! Gammacell 220 Cobalt 60... C-166, C-167, [26,400 h'C-185,; or C-198 2g
i, . . q

E 11. Licensed material shall be used only at temporary job sites of the licensec
| anywhere in the United States where the U.S. Nuclear Regulatory Commission j

maintains jurisdiction for regulating the use of licensed material, py
t. % p; ~- s '. .

g i 12. Licensed material shall be used by,'or'Un~deIJ the supervision of, Roderick Dit i
i Hing Chu, Eric K. Curnow, Francis (Frank) Oowd, Robert George Duncan, F. M. Fraser, >
I Stefan A. Jaeger, Jiri Kotler, V. Eskibashian, Richard G. McKinnon, Peter H. h

N

| Moloughney, O. A. Russell, Pasquale J. Stefanelli, Albert N. Thurley, H. M. F.
Harland, Paul P. Clarke, L. F. Slokovic, S. R. Tape, or A. Shewchenko (Radiation fi

i Safety Officer), p

B I k '
i 13. Sealed sources containing licensed material shall not be opened. >|

| 4 h

(g| 14 A. The sources or detector cells specified in items 7. A. and 7.B. shall be
tested for leakage and/or contamination at intervals not to exceed 6 months,i

i Any source or detector tell received from another person which is not p

p accompanied by a certificate indicating that a test was performed within 6 >d

l months before the transfer shall not be put into use until tested. Hj
< p r,

| B. Any source or detector cell in storage and not being used need not be f
q tested. When the source or detector cell is removed from storage for use p
q or transfer to another person, it shall be tested before use or transfer. pl

i 8
h TTd M Ef%% gyyXgg%ya g %gggg h1RTgggg h gggggg%stggg g giyh1
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| (14.; continued) CON 0lTIONS I

| 'I

l:I C. The test shall be capable of detecting the presence of 0.005 microcurie
i

; of radioactive material on the test sample. If the test reveals the
i'

presence of 0.005 microcurie or more of removable contamination, the |l

I source or detector cell shall be removed from service and decontaminated. I

I repaired, or disposed of in accordance with Commission regulations. A I

I report shall be filed within 5 days of the date the leak test result is I

known with the U.S. Nuclear Regulatory Commission, Region 1, ATTN: Chief, jI

' | Nuclear Materials Safety and Safeguards Branch, 631 Park Avenue, King of
i

_

':
l Prussia, Pennsylvania 19406. The repo~rt shall specify the source involved, |

I the test results, and corrective' action taken'.; Records of leak test I
|I results shall be kept in units of microcuries and shall be maintained for |

II inspection by the Commission. Records may be disposed of following
- I, Commission inspection, n |
=

% ,-: ,
'

D. Tests for leakage'and/oi contamination shall be performed by the licensee pi
I or by other persons specifically licensed by.the Commission or an Agree- 1

's t II ment State to perfonn such services.
41 /0; (.s II % .- s

-
| 15. Written instructions contained in application and attachments dated January 15, 1985 |

'

' i shall be followed and a copy of these instructions shall be made available to each p

l individual using or having responsibility for use of licensed material. Any changes i
1 in these instructions shall have'the prior approval of the U.S! Nuclear Regulatory i

_

1 Commission, Region I, Nuclear Materials Section 631 Park Avenue, King of Prussia, I
|

|| Pennsylvania 19406. .,

I ' N

-3 s 16. After installation of the irradiator and Cobalt 60' or Cesium 137 source and prior to >
1 initiation of the irraciation program, a radiation survey shall be conducted to N

't determine the maximum radiation levels in each area adjoining the irradiation room. N

| A detailed report in duplicate of the results of the surveys shall be sent to the U.S. (
q Nuclear Regulatory Commission, Region I, Nuclear Materials Section, 631 Park Avenue, g

-

q King of Prussia, Pennsylvania .19406, not later than thirty (30) days following y
y installation of the source. o A ~ 6

i >
'

- 9 17. The licensee may transport licensed material in accordance with the provisions-

8 of 10 CFR Part 71, " Packaging and Transportation of Radioactive Material".
i
: q 18. Except as specifically provided otherwise in this license, the licensee shall
j f conduct its pro 3 ram in accordance with the statements, representations, and

.

I procedures contained in the documents including any enclosures, listed below. >

|g
-

| The Nuclear Regulatory Commission's regulations shall govern unless the state-
ments, representations and procedures in the licensee's application and corre-

q
- i spondence are more restrictive than the regulations, y

I is;

p p

4 >
'l N
. N

q-

4

I|
{'4dELEKWrXKf%%%K%CHPiG%%T.T.TmW%%%WitynTmT.TanTp.,y.arJr.T.T.TmT.TATJ
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SUPPLEMENT TO THE APPLICATION FROM EASTMAN PHARMACEUTICALS
FOR AECL GAMMACELL 40 1RRADIATORg.

Item 9 - Facilities and Equipment

The Gammacell 40 irradiator will be placed in a separate room,
exclusively set aside for the unit. The room will be as isolated

g as possible. Access to the room will be key carded. Only
authorized personnel will have key-card access to the irradiator
room, by means of their personnel photo ID card. The room will be
locked at all times. In addition to the secured room, the entire
building is secure from entry by unauthorized personnel. A guard
station is located at the entrance way to Building 25. Photo ID
must be shown to gain admission to the building.g
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. SUPPLEMENT TO THE APPLICATION FROM EASTMAN PHARMACEUTICALS

- FOR AECL GAMMACELL 40 IRRADIATOR
,

Item 10 - Radiation Safety Program

b Personnel Monitoring Equipment

All individuals authorized to use the Gammacell 40 irradiators
will be issued whole body TLD badges and finger TLD rings. They
will be required to wear both dosimeters whenever using the

}L irradiator. Dosimeters will be changed on a monthly basis.

Radiation Detection Instrument

Will install inside the irradiator room a wall mounted area
monitor. It will be hard wired so that it is operable at all

g times. It shall have a visible and audible alarm activated when
radiation levels exceed 2 mR/hr. The monitor will be positioned
so that it will detect any abnormal radiation levels as soon as
the irradiator door is cracked open. The monitor will be
positioned to allow the user to easily view it while standing next
to the unit. In addition, the area monitor will have a remote

3 read out outside of the room near the entrance door. This will
allow the user to detect any abnormal levels without entering the
room. The area monitor purchased for this purpose is the'Ludlum
Model 300-1 with remote read out Model 270. The instrument's
range is 0.1 to 10,000 mR/hr. The detector is a miniature GM
detector, equipped with a check source.

.9
In addition to the area monitor, a portable survey meter will be
kept in the irradiator room. This meter will be a Ludlum Model 5.
It has two internally mounted GM tubes with a 0-2000 mR/hr range.
This meter will be used by research personnel during irradiator
use to monitor radiation intensity at various positions. If the

3 area monitor is out of service, the model 5 will be used to
monitor intensity as the doer is opened.

Both of these meters will be calibrated by Teledyne Isotopes on an
annual basis. The meters will be calibrated so that readings are
within a + 20% range o/ the actual values over the total range of

p the instrument. A chart will be included for each calibration
showing the results and percent error. A sticker will be affixed
to each meter showing the results, date calibrated, and due date
for the next calibration. The record of the calibration will be
kept for at least two years,

g As stated these meters will be calibrated by:

Teledyca Isotopes, Inc.
50 van Buren Avenue
Westwood, New Jersey 07675
Phone #(201) 664-7070

%
N.R.C. License #29-00055-06

,j New Jersey License # NJSL-10123
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SUPPLEMENT TO THE APPLICATION FROM EASTMAN PHARMACEUTICALS i

f FOR ABCL GAMMACELL 40 IRRADIATOR i

(Item 10 Continued) ,

Leak Testing

The leak-test sample will be taken by the RSO, John Nicholson or
his designee. The sealed sources in the Gammacell 40 unit shall
be tested for leakage and/or contamination at intervals not to.,

exceed six months. The test shall be capable of detecting the;

presence of 0.005 microcurie of contamination on the test sample. >

n Records of leak-test results shall be kept in units of microcuries
and maintained for inspection by the NRC. If the leak-test -

reveals the presence of 0.005 microcurie or more of removable.
'

contamination, use of the irradiator will immediately be ,

][ discontinued. The unit will be decontaminated and repaired or
disposed of in accordance with NRC regulations. . A report shall be
filed within five days of the test results and sent to '

'

U.S. Nuclear Regulatory Commission
Region I

) Attn Chief, Nuclear Materials Safety j
and Safeguards Branch '

475 Allendale Road
King of Prussia, PA 19406

A description of the equipment involved, the test results, and'the

)_ corrective action taken will be included in the report. In
addition, the manufacturer of the unit will be notified
immediately by phone if the leak-test results show operator than
0.005 microcuries or more of activity of contamination. Their
address ist

] Atomic Energy of Canada Limited 'RRC
E 413 March Road

P.O. Box 13500
Kanata, Ontario CANADA K2K1X8 ,

Phone Number (613) 592-2790

The RSO may choose to contact AECL if the leak test is above LLD
levels but below the 0.005 reportable level,

i

The actual leak-test method for this leak test is as follows:

1. Open the sample cavity door,

2. With a gloved hand and a moistened filter paper, then
'

accessible portion of the perimeter of the upper
attenvator will be smeared. (See attached diagram).

3. The upper and lower inspection covers on the left-hand
side of the sheet metal enclosure will be removed. (See
attached diagram).

4. Two more moistened filter paper smears wil] he used to
wipe around the source drawer mechanical interlocks for
both the upper and lower sources.

|
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SUPPLEMENT TO THE APPLICATION FROM EASTMAN PHAMihCEUTICALS

FOR AECL GAMMACELL 40 IRRADIATOR

(Item 10 Continued)
D

5. The smears will be counted using a Ludlum 2200 seuler
ratemeter and a model 44 1 end window G-M detector. The

Edetectcr has a 1.7 mg/cm mica window. The detector is
housed'in a Ludlum model 180-9 sample holder to roduce
the background. This lead shield is 1.75 inches thick

p and has a hinged door.

6. Each smear will be counted for 30 minutes, as will .
background. A plated disk standard yields the following
measurements: 12,609 cpm gross (1 minute count)

14 cpm background (ten minute count)
p 12,595 net cpm standard

The Cs-137 standards is 0.038 uCi on 10-23-86 decay
corrected to 5-31-88. This standard equals 81, 311 dpm.
The efficiency of the instrument for Cs-137 is
12,595/81,311 x 100. The efficiency equals 15.49

p. percent.

To Convert to Microcuries:

6
Net cpm sample / efficiency x 2.22 x 10 dpm/uCi. If the
results are less than or equal to the minimum detectable

g activity level (MDAL), the results will be reported as
less than or equal to the MDAL.

Operating and Emergency Procedures

Each authoriz7d user of the Gammscell 40 irradiator will
3 receive a copy of the Gammacell 40 operators manual. This

will describe the operating and emergency procedures for
the unit. The list of topics to be covered in the manual
includes:

1. How to become an authorized Cammacell 40 User
p- 2. A general description of the unit (sources, control

panel, safety features).
3. Step-by-step procedure for operation of the irrediator

for both the automatic and manual mode.
4. Power and air pressure failure
5. Equipment inspection

p. 6. Leak-test procedures
7. Access to the room (door always locked when unattended).
8. Before entering the room, personnel should observe the

remote read out by the door. If it indicates the
intensity level in the room exceeds 0.2 mR/hr, they
should not enter the room. Contact the RSO immediately2

p' 9. Emergency situations
a) Abnormal levels with remote read out
b) Abnormal levels during use, detected with portable

meter

g ..
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SUPPLEMENT TO THE APPLICATION FROM EASTMAN PHARMACEUTICALS

'

FOR AECL GAMMACELL 40 IRRADIATOR

(,Itest 10 Continued)

c) Malfunction of source drawer
d) Any event of not occhrring during normal operating

procedure (control panel lights, source drawer, etc.)
10. Any situation out of the normal parameters is handled by

closing the'irradiator door, leave the room, lock the
door, post a sign warning others not to enter,-and
contact the RSO. A survey must be performed outside the
room to determine if further restriction of the area is
necessary to ensure that no one enters the area if
levels exceed 2 mR/hr.

11. Maintenance of log book of irradiator use by research
personnel.

12. Individual authorized user must oversee the operation of
the irradiator at all times while using it.

Current users of Gammacell 40 irradiators at other
facilities have noted the intensity within one foot of the
irradiator door may approach 2 mR/hr at gonad height during
irradiation. At certain points directly on the surface,
they have reported intensities close to 10 mR/hr during
irradiation.

To keep personnel exposures ALARA, a line will be painted on
the floor in the irradiator room, beyond which, the
intensity is 0.25 mR/hr. All authorized irradiator users
will be instructed to step back behind this line during the
irradiation.
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} Supplement t e Application from Eastman Pharmaceuticals /
.

Sterling Dru nc. for AECl4atimacell 40 IrraGor.
(Item 10 Cont ed). v
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SUPPLEMENT TO THE APPLICATION FROM EASTMAN PHARMACEUTICALS
FOR AECL GAMMACELL 40 iRRADIATOR

O- Item - 11 Waste Management

'
NRC regulations, Section 20.301(a) of 10 CFR Part 20,
specify the general requirements for disposal of the
' licensed material in the irradiator. Disposal of this

g~ material, when it becomes necessary, will be by transfer of
the material to the original supplier, Atomic Energy of
Canada Limited NRC license number 54-00300-12.
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..O-
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