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FoRmM NRC313 | U.S. NUCLL. i REGULATORY COMMISSION . 1'». ?Z\PPLICATION FOR:
(1-79) ) {Check and/or complete as appropriate)
10 CFR 30 T . . :
APPLICATION FOR BYPRODUCT MATERIAL LICENSE .
INDUSTRIAL a. NEW LICENSE
See attached instructions for details. . : , b, AMENDMENT TO:

' LICENSE NUMBER
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 < ng,%gLN%ﬁBEH
1717 H Street, NW, Washington, D. C. or 7915 Eastern Avenue, Silver Spring, Maryland. .
. X {08~01738-03

2. APPLICANT'S NAME (Institution, firm, person, etc.) 3. NAME OF PERSON TO BE CONTACTED REGARDING THIS
Walter Reed Army Medical Center APPLICATION LTC William E. Woodward
Washington, DC 20307-5001 Health Physics Officer, WRAMC
TELEPHONE NUMBER: AREA CODE — NUMBER EXTENSION TELEPHONE NUMBER: AREA CODE - NUMBER EXTENSION
202-576-1100 » 301-427-5104 .

4. APPLICANT’'S MAILING ADDRESS (/nclude Zip Code) 5. STREET ADDRESS WHERE LICENSED MATERIAL WILL BE USED)
Commander {include Zip Code) yajter Reed Army Institute of
Walter Reed Army Medical Center Research, Washington, DC 20307-5001 & US
ATTN: HSWP- -QHP Army Medical Research Institute for Infect-
Washington, D.C. 20307-5001 jous Diseases, Ft Detrick, Frederick, MD 21701

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

{.S‘ee Items 16 and 17 for required training and experience of each individual named below)
FULL NAME TITLE

Individuals approved by the Radiation Control Committee,
- Walter Reed Army Med1ca1 Center

b.

c.

7. RADIATION PROTECTION OFFICER

Attach a resume of person’s training and experience as outlined in ltems
LTC William E. Woodw ard - Ref: AR 40-14  l15and 17 and describe his responsibilities under {tem 15,

& AR 40-37, the Health® Physié¢s Officer W1]‘|1 be appointed by the Commanding General,

AL 8. LICENSED MATERIAL _
L . ELEMENT - CHEMICAL NAME OF MANUFACTURER MAXIMUM NUMBER OF
] AND AND/OR . AND MILLICURIES AND/OR SEALED
N MASS NUMBER PHYSICAL FORM MODEL NUMBER 'SOURCES AND MAXIMUM ACT!-
E ' (1f Sealed Source) VITY PER SOURCE WHICH WILL
BE POSSESSED AT ANY ONE TIME
NO. A ) : B ... Cc D
(1y | Cobalt-60" SealedeOurce' AECL, Model C-166, Max. total Ci: 16,000
C-167 oxr C-198 Max. Ci/source:16,000.
Cesium-137 Sealed Source AECL, Model C-161- Max. Total Ci: 4,000
2 » Type 8 Max. Ci/source:2,100
Cobalt-60 _ Sealed Source AECL, Model C-198 ~ |Max. total Ci: 26,400
(3) _ Max. Ci/source:26,400
@) Cesium-137 " Sealed' Source AECL, Model C-161- Max. total Ci:4,2000 .
SR T : - Type 8. Max. Ci/source: 2,100
DESCRIBE USE OF LICENSED MATERIAL
E
To be used in AECL Gammacell 220 irradiator located at WRAIR, Washington, UC FoT
1) | medical research and development and radiation dosimetry. ,
To be used in AECL Gammacell 40 Irradiator. located at WRAIR, Washington, DC for
2 | small animal irradiation, medical research, development and radiation dosimetry
To be used in AECL Gammacell 220 Irradiator located at USAMRIID, Ft. Detrick,
13 | Frederick, MD for medical research and development § radiation dosimetry.
@ | To be used in AECL Gammacell 40 Irradiator located at USAMRIID Ft. Detrick,

InformetonAE TS T

in accordance with the Freedom of

RZ)




9. STORAGE OF SEALED SOURCES

L | CONTAINER AND/OR DEVICE IN WHICH EACH SEALED NAME OF MANUFACTURER ' MODEL NUMBER
N | SOURCE WILL BE STORED OR USED. _ o

NO. A. B. C.

() | AECL ‘Gammacell 220 Irradiator Atomic Energy of Canada Gammacell 220

T1m1 tar‘ . ' .
20 | AECL Gammacell 40 Irradiator Atomic Energy of Canada Gammacell 40
: Limited ‘
(3) | AECL Gammacell 220 Irradiator Atomic Energy of ‘Canada Gammacell 220
: Limited :
(4) | AECL Gammacell 40 Irradiator Atomic Energy of Canada | Gammacell 40
Limited - i
10. RADIATION DETECTION INSTRUMENTS <L
TYPE MANUFACTURER’S MODEL NUMBER RADIATION SENSITIVITY

L OF NAME " NUMBER AVAILABLE DETECTED RANGE

N INSTRUMENT falpha, beta, - (milliroentgens/hour
NEO o gamma, neutron) or counts/minute)

) A 8 c D E ] _ F.
(1) | REFERENCE: Application for renewal ¢f NRC Materjals License - Medical,
No, 08-01738:02 18 Iinly}1979 Tah 9

{2)

(3)

(4)

11. CALIBRATION OF INSTRUMENTS LISTED IN ITEM 10

REFERENCE:

@@. CALIBRATED BY SERVICE COMPANY

NAME, ADDRESS, AND FREQUENCY

No.

Application for renewal of NRC
Material License - Medlcal
18 July 1979.

08-01738-02,

Tab 10,

Ob. CALIBRATED BY APPLICANT

Attach a separste sheet describing method, frequency and standards
used for calibrating instruments,

12. PERSONNEL MONITORING DEVICES

Y

>

DOSIMETER (7LD)

(3) OTHER (Specify):

{1(2) THERMOLUMINESCENCE

lafo

of NRC Materials License-
Medical, No.
18 July 1979, page 3 of
Form NRC- 313M

08-1738-02,

TYPE SUPPLIER
{Check and/or complete as appropriate.) " (Service Company) EXCHANGE FREQUENCY
A - S -
01 (1) FILM BADGE - REFERENCE: Application for renewal [ MONTHLY

0 QUARTERLY.

[ OTHER (Specify):

13. FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch(es) and description(s).

a
Oad

3.
b.
c.

LABORATORY FACILITIES, PLANT FACILITIES, FUME HOODS (Include filtration, if any}, ETC..
STORAGE FACILITIES, CONTAINERS, SPECIAL SHIELDING (fixed and/or temporary), ETC.
REMOTE HANDLING TOOLS OR EQUIPMENT, ETC.

SEE SUPPLEMENT NO. 1.
. RESPIRATORY PROTECTIVE EQUIPMENT, ETC.

14. WASTE DISPOSAL

a. NAME OF COMMERCIAL WASTE DISPOSAL SERVICE EMPLOYED

b. IF COMI'VIERCIAL, WASTE DISPOSAL SERVICE IS NOT EMPLOYED, SUBMIT A DETAILED DESCRIPTION OF METHODS WHICH WILL

BE USED FOR DISPOSING OF RADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED. IF
THE APPLICATION IS FOR SEALED SOURCES AND DEVICES AND THEY WILL BE RETURNED TO THE MANUFACTURER, SO STATE.

Sealed sources specified in this application will be returned to the manufacturer

for disposal.
L Y i

1

FORM NRC-313 1 (1-79)

o
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|NFORMATI\. v REQUIRED FOR ITEMS 15, 16 AND 11 -~

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

15.

16.

17.

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. |f the application is for sealed source’s also submit leak testing procedures, or if leak testing will be
performed using a leak test kit, specify manufacturer and model number of the leak test kit.

FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each individual named in
Items 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
received, etc.

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
radioactivity,

d. Biological effects of radiation.

EXPERIENCE. ' Attach a resume for each individual named in Items 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 SUPPLEMENT NO. 2

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

WARNING.—18 U.S.C., Section 1001; Act of June 25, 1948; 62 Stat. 749; makes it a criminal offense to make a wiitfutly faise statement or

The applicant and any official executing this certificate 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,

»

represantation to any department or agency of the United States as to any matter within its jurisdiction,

-]

LICENSE FEE REQUIRED

. b. CERTIFY{ FFICIAL {Signature)
{See Section 170.31, 10 CFR 170) ' Ad{ /‘
(%dw LT dSe 1 (o0ud

; NAM’E.L&@%W
LEWIS A. MOLOGNE, MD

d. Tt 3
(1) LICENSE FEE CATEGORY: TITLBMajor General, MC

Commanding

e. DATE

{2) LICENSE FEE ENCLOSED: $ 17 W AY \g85

FORM NRC-313 1 (1-79)




SUPPLEMENT NO. 1

Item 13, Form NRC-313(I), Facilities and Equipment Renewal Application for NRC
NRC License 08-01738-03

1. 1Item 13a, Facilities:

a. AECL Gammacells listed on lines number 1 and 2, Item 8 of this applica-
tion are located on the ground level of Building 40, Room B0%9, Walter Reed Army
Institute of Research (WRAIR), Walter Reed Army Medical Center, Washingtom, DC.
The Gammacell 220 is located in the northeast corner of Room B099. The Gammacell
40 is located in the irradiation suite of Room B099. Since the irradiation suite
was designed for X-ray use, it 1s constructed with lesad-lined walls, door, and a
thick concrete ceiling. The only entrance to Room B099 is a door located in the

southwest corner. A diagram of Room B099 is attached as Inclosure 1 to this supple-
ment. -

b, AECL Gammacells listed on lines number 3 and 4, Item 8 of this application
are located on the ground level of Building 1425, Room AA413, USAMRIID, Fort Detrick,
MD. Since Room AA413 was designed as an irradiation suite, the walls and ceiling
are constructed of high density concrete of 12" and 16" thickness respectively.

The room is bordered on two sides by biological hot suites and on two sides by in-
frequently used hallways. The overhead area is a pipe and ventilation crawl space
which would be occupied only in case of repairs. A diagram of Room AA413 is
attached as Inclosure 2 to this supplement.

2. Item 13b, Storage Facilitieés, Containers and Speécial Shielding:

AECL Gammacells listed in Item 8 of this application will be permanently used
and stored in the locations specified above. Since the sealed sources will not be
removed from their respective Gammacell units, no additional containment or shield-
ing is required. ‘

3. Item 13c and d, Remote Handling Tools and Respiratory Protective Equipment:

Since the sealed sources are an integral part of the Gammacell unit, no remote
handling tools, equipment or respiratory protective equipment is required for opera-
tions involving use of the Gammacell units. Equipment that could be utilized to
respond to an unforeseen emergency is specified in the application for renewal of
NRC Material License - Medical, No. 08-01738-02, 18 July 1979, Tab 11.
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- SUPPLEMENT NO. 2

Items 15, 16 and 17, Form NRC-313(1), Renewal Application for NRC Licemse
No. 06-01738-03

1. Item 15, Radiation Protection Program:

a. Radiation Protection Officer's duties and responsibilities are enumerated
in AR 40-37, "Medical Services - Licensing and Control of Radioactive Materials
for Medical Purposes," Appendix B, 7 January 1977. See Inclosure 1 to this supple-
ment.

b. Radiation Control Committee's duties and responsibilities are enumerated
in the application for renewal of NRC Materials License - Medical, No. 08~-01738-02,
18 July 1979, Tab 7.

c. The procedure for obtaining authorization to use radiocactive material under
Walter Reed Army Medical Center's Nuclear Regulatory Commission Licenses is enum~
erated in the application for renewal of NRC Materials License — Medical,

No. 08-01738-02, 18 July 1979, Tab 8, '

d. Operating and safety procedures for AECL Gammacell 220 Irradiator and Gamma-v
cell 40 Irradiator are attached as Inclosures 2 and 3 respectively to this supple-
ment.

(1) Any proposed modifications to a Gammacell unit, including all proposed
deviations from established operational or administrative procedures shall be sub-
mitted to WRAMC Radiation Control Committee. This committee shall review such pro-
posals and determine whether or not they are advantageous to the operation of a
Gammacell unit. All proposals will be classified in one of the following categories.

(a) 'Major Safety Change: Any change which affects the degree of hazard associ-
ated with the operation of an AECL Gammacell unit.

(b) Minor Safety Change: Any change not classified as a major change which is
directly associated with the safety of a Gammacell unit. Included in this category
are changes in the principal administration and operational procedures, health
physics procedures and mechanical or electrical system alterations to a Gammacell
unit. :

(¢) Routine Change: Changes which have no bearing on the safety characteristics
of a Gammacell unit.

2) ‘All major and minor safety changes require the approval of the WRAMC Radi-
ation Control Committee prior to requesting approval of proposed changes, through
appropriate channels, from the Nuclear Regulatory Commission.



SUPPLEMENT NO.2 (Continued)

e. Leak testing procedures shall be performed in accordance with the
applicable sections of HSHL-HP Standard Operating Procedure Number 1-6,
"Leak Testing and Inventory of Sealed Sources,' 16 July 1980 (Inclosure 4).

2. Item 16, Formal Training in Radiation Safety; and Item 17, Experience:

a. Individuals who will use or directly supervise use of licensed
material specified in this application must be approved by the WRAMC Radiation
Control Committee in accordance with the procedures delineated in the
application for renewal of NRC Material License - Medical, No. 08-01738-02, 18
July 1979, Tabs 7 and 8.

b. A resume of the training experience for LTC William E. Woodward,
Health Physics Officer, WRAMC, is attached as Inclosure 5 to this supplement.



*AR 40-37

ARMY REGULATION HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 40-37 . WASHINGTON, DC, 7 January 1977
MEDICAL SERVICES
LICENSING AND CONTROL OF RADIOACTIVE MATERIALS
FOR MEDICAL PURPOSES

Effective 1 February 1977
This is a complete revision of AR 40-37 and reflects the current requirements of the Nuclear Regulatory Com-
mission as published in Title 10, Code of Federal Regulations, for the use and control of radioactive materials
Jor medical purposes worldwide. Supplementation of this regulation is prohibited, except upon approval of
The Surgeon General [HQDA (DASG-HCH) WASH DC 20310). This regulation does not apply to the USAR

and NBG.

Explanationofterms .. ........ ... .. ... ... ... ... ...
Responsibilities. . .. ...... ... ... .. ... . ...
Reportingrequirements . . ......... .. ... .. .. ... ... .......
Applicationsfor NRClicenses .............................
DA radioactive materials authorization . .. ...................
Applications for DA radioactive materials authorization . . .. . .. ..
Use of radioactive material for in vitrotesting. . ... ............
Control of needlesandsyringes ............................
Night vigion adaptometers .. ... ...... ... .. ................
Consent by nonmilitary patients to medicaleare ...............
Calibration of eye applicators. ... ............ e
Report of unusualoceurrence. .. ........ .. ... ... ... ......
Accidentsandinjuries . ................... S

References

. Emergency Planning for Laboratories Using RadioactiveMaterials. .....................................
. Radioactive Contamination Guides. .. ...........

B
C
D. Nonroutine Human Use of Radioactive Materials.
E.
F
G

1. Purpose. The purpose of this regulation is to—

a. Prescribe policies and procedures for the use
and control of radioactive materials for medical
purposes.

b. Prescribe procedures for obtaining Nuclear
Regulatory Commission (NCR) licenses and amend-
ments. '

c. Prescribe procedures for obtaining Depart-
ment of the Army (DA) radioactive material author-
izations and amendments for radioactive materials
not controlled or licensed by the NRC.

u\/& *This regulation supersedes AR 40-37,12 August 1963.

Appendix A. Training and Experience for MedicalHuman Uses of Radloacuve Materials
. Radiation Protection Officer. ..................
. Instructions for Completing NRCand DA Forms.. ..

. List of Well Established Procedures Currently Authorized for Clinical Studies. .’

-]
WIS DDOTONLD N =

) 7
T N

d. Establish procedures for the reporting of

“radioactive materials used in medical programs,

2. Scope. Thisregulation—

a. Applies to all Army medical facilities produc-
ing, procuring, storing, possessing, shipping, trans-
ferring, using, and disposing of radiocactive ma-
terials for medical purposes worldwide.

b. Does not negate or supersede any NRC or Food
and Drug Administration (FDA) requirements per-
taining to the control, safeguard, and use of radioac-
tive materials for medical purposes.

ncl 1 to Supl 2 to Item 15, Form NRC 313(I)



7 January 1977

AR 40-37

APPENDIX B
RADIATION PROTECTION OFFICER

B~1. The RPO is an individual designated by the
commander to provide consultation and advice on
the degree of hazards associated with radiation and
the effectiveness of the measures to control these
hazards. In addition, he will supervise the radiation
protection program (AR 40-14).

B-2. Organizationally, the RPO will be in a posi-
tion wherein he can effectively advise the com-
mander and the radiation workers on all matters
pertaining to radiation protection.

B-3. Responsibilities of the RPO will include, but
not be limited to:

a. Providing . the commander, Radio-
isotope/Radiation Control Committee and radiation
workers with advice and assistance on all matters
pertaining to radiation protection. This includes
instructing and training of workers (users) and
visitors in the safe use of protective equipment and
radiation producing devices (AR 40-5 and AR
40-14).

b. Providing guidance on types of protective
clothing and equipment required and its proper use
(AR 40-5).

¢. Reviewing radiological operations to deter-
mine compliance with regulations and approved
procedures.

d. Reviewing or preparing SOP for operations
involving sources of ionizing radiation prior to ap-
proval by the Radioisotope/Radiation Control Com-
mittee (AR 40-5).

e. Reviewing and approving the procurement of
all radioactive material and radiation producing
devices.

f. Insuring that proper personnel monitoring de-
vices are used and that necessary bioassays are per-
formed and required records are maintained of the
results (AR 40-5 and AR 40-14).

g Insuring that ' radiation. survey/detection
instruments used in radiation protection are
properly calibrated and are available to radiation
workers (AR 40~5 and TB 43-180).

h. Insuring that all radiation shields, containers
and handling equipment are maintained in satis-

factory condition (AR 40-5).

i. Insuring the proper posting of any radiation
warning signs (AR 385-30).

J. Maintaining a current inventory of radioactive
materials and a registry of radiation producing de-
vices.

k. Maintaining the required radiation protection
records (AR 340-18-6).

l. Conducting a physical inventory of radioactive
materials at least once every 3 months.

m. Performing radiation surveys and leak tests
or insuring that such surveys and leak tests are per-
formed. The accuracy of tests and surveys, if
performed by others, remains the responsibility of
the RPO (AR 40-5). ]

n. Evaluating the hazard potential and adequacy
of protective measures for existing and proposed
operations (AR 40-5). .

0. Monitoring incidents wherein unusual levels of
radiation or radioactive contamination are sus-
pected (AR 40-5).

p. Insuring that all radioactive materials are
properly used, stored, handled, shipped and dis-

- posed of in accordance with applicable directives

(AR 40-5).

q. Formulating and implementing the radiation
protection program.

r. Investigating radiation accidenta/incidents and
overexposures to determine the cause and taking
steps to prevent recurrence (AR 40-5 and AR
40-14).

s. Terminating a project or procedure involving
the use of radioactive material or radiation produc-
ing device which is found to be a threat to health or
property.

B-4. The RPO will act as executive agent for all
NRC licenses and DA radioactive material
authorizations for the possession, use and storage of
radioactive material. '

B-5. The RPO should be a member of the following
installation/activity committees if such committees
have been established (the name of the committees
may vary):

B-1



AR 40-37 7 January 1977

a. The Radioisotope/Radiation Control Com- d. The Accelerator Facility Safety Committee.

mittee (AR 40-14). e. The Human Use Committee, if radioactive
b. The reactor Safeguards Committee (AR  material is used (AR 40-38).

385-80). f. The Clinical Investigation Committee, if radio-
c¢. The Safety and Health Committee (AR  active material is used (AR 40-38).

385-10). & The Radioactive Drug Research Committee.

B-2



o HEALTH PHYSICS
WALTER REED ARMY MEDICAL CENTER
Washington, D.C. 20012

SOP Number

OPERATING AND SAFETY PROCEDURES FOR .
AECL GAMMACELL 220 IRRADIATOR

Paragraph
General .« « . 4 ¢ 4 4 4 s s 4 e v 4 s e e e s se w e s e e 1
DefinitionB ¢« v o v o ¢ ¢ i o ¢ o o 4 o e a4 o s e s s s s s e s 2
Responsibilities . .« « & ¢ ¢ ¢ ¢ 4 v ¢ ¢ e @ o e e e s s e e 4 3
Operating Procedures . . . . & 4+ o o o o o o o o o » = o o o & 4
Safety FeatUT@8 o« « o o ¢ o ¢ ¢« o s o o « o o o« o s = o o o« o o 5
Safety/Emergency Procedures . « . « o« o « o o « o « o o o o o o 6
RefOrences .« « « « o « o o ¢ o o o o .8 s s a s a s o s s o o o 7

1. GENERAL

a. The Gammacell 220 (GC-220) shall be used (operated) by, or under the .
direct supervision of individuals designated by the Walter Reed Army Medical B
Center (WRAMC) Radiation Control Committee, Deputy Commander, WRAMC, Chairmam. "

b. The authorized Principal User is directly responsible for the control
and safe use of this irradiator and will designate individuals to operate the
GC~-220 as approved by the WRAMC Radiation Control Committee.

c. The GC-220 shall be used for medical research and development in radi-
ation biology and radiation dosimetry.

2. DEFINITIONS

Because the precise meaning given to one or more critical ‘terms frequently
determines the interpretation of a statement, the following definitions are given
for certain words and phrases as they are used in this document $

a. "Shall" - denotes that the ensuing recommendation 1s necessary or
essential to meet the currently accepted standards of radiation protection.

b. "Should" (is recommended) - 1indicates advisory recommendations that
are to be applied when practicable.

c. "“Explosive" -~ explosives are either solid or liquid, either mixtures
or single compounds, and act by explosive chemical reaction, liberating at high
speed heat and gas, which causes tremendous pressure.

d. "Flammable" - materials capable of being easily ignited; preferred to
"inflammable" because of possible ambiguity of the in prefix.

Incl 2 to Supl 2 of Item 15, Form NRC 313(I)



SOP.Number

e. "Individual" and/or "Operator" -~ a person designated by the autho-
rized Principal User as approved by the WRAMC Radiation Control Comm1ttee, to
operate the AECL Gammacell 220 Irradiator.

f. "Emergency" - an unforeseen combination of circumstances (e.g.,
failure of an interlock or safety device, fire, ruptured or leaking source,
etc.) that poses a threat to personnel or property by ionizing radiationm.

3. RESPONSIBILITIES

a. The authorized Principal User:

(1) Ensuring that the GC-220 is operated only by individuals authorized to
do so by the WRAMC Radiation Control Committee and in accordance with the con-
ditions of WRAMC Radioactive Material Authorizationm.

(2) Instruction of individuals in safe operating procedures in accordance
with instructions outlined herein. He shall promulgate rules for working
safety, including any restrictions of the operating technlque known to be neces-
sary. .

(3) Ensuring that these instructions and references contained in para 7 are
available at the GC-220 unit at all times.

(4) Promptly reporting any source malfunction, accident, or other unplanned
occurrence that could result in an unsafe condition or exposure to personnel to

the WRAMC Health Physics Officer (301-427-5107).

(5) Assure that all personnel operating the unit are monitoted by appropri-
ate personnel monitoring devices.

(6) Assure that personnel operating the unit have been instructed in the
hazards and nature of injuries resulting from overexposure to ionizing radiation
[e.g., attendance at appropriate WRAMC personmnel training programs (HSWP-QHP
Memo #2)].

‘b. WRAMC Health Physics:

(1) Conducting routine radiation profection su;ﬁeys and inspections.

(2) Providing technical aésistance as required.

3) Providing‘éalibration and routine méintenancé services for radiation
detection and measuring instruments required in WRAMC Radioactive Material Autho-—
rization.

¢. Individual Operators:

(1) Operating the unit in accordance with the operation and safety procedures
delineated in this SOP.



N

SOP Number

(2)  Recording all pertinent information in the- operating log maintained
by the authorized Principal Uset.

(3) Being familiar with the content of these instructions, requirements
of the WRAMC authorization, and other regulations as may be prescribed by the
authorized Principal User.

(4) Locking the GC~220 unit and the room upon completion of use.

(5) Ensuring that the keys to the unit and the room door are properly
secured to prevent unauthorized use.

(6) Reporting all malfunctions, accidents, and any other unplanned occur-
rence that could result in an unsafe condition or exposure of persomnel
promptly to the authorized Principal User.

4. OPERATING PROCEDURES.

a. Insert key in keyswitch and turn clockwise 90°.
b. Raise the drawer by pressing the UP rocker switch.

c. To opern the collar doors, press and hold in the button on the top of
the door interlock, grasp the right hand door handle, pull back the latch
lever, release the button and pull the doors open.

d. Slide the sample chamber locking ring to the right, remove the door by
lifting it up and outwards.

e, Place the sample in the chamber. The access tube in the drawer tdp
accommodates accessory tubes and electrical leads, which should be fitted in
accordance with the instructions provided in the Gammacell 220 Accessories
Manual. :

f. Replace the sample chamber door with a forward and downward motionm.
Move the locking ring to the left until it snaps into position. 1If difficulties
are experlenced, check that the door 1s correctly pésitioned in the port.

g. Tb_closé the collar doors, press and hold in the button onm the top of the
door interlock. Grasp the right hand door handle, pull back the latch lever,
release the button and push the doors closed.

h. If automatic operation is desired set the irradiation time in the follow-
ing manner:

(l), Push the timer reset knob, turn it clockwise 90°, and release; the white
line on the knob should be horizontal.

(2) Open the hinged cover which protects the predetermining drums; turn the
knurled wheels either direction until the desired number sequence appears in the
windows.,
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SOP Number

(3) Rotate the selector switch to hours, minutes or seconds. Close the
hinged cover and turn the timer reset knob counterclockwise; the white line on
the knob should be vertical, press the reset knob to set the timer. .

(4) Push the DOWN switch. The drawer will lower to the irradiating
position; activate the timer, and remain there until the preset time interval
has elapsed, when it will automatically raise.

i. If manual operation is desired rotate the selector switch to MANUAL and
press the DOWN switch. The drawer will lower and remain there indefinitely until
the UP switch is operated.

j. To remove the sample repeat steps b - d.

5. SAFETY FEATURES

There are a variety of safety features incorporated into the unit for the
protection of the operator.

‘a. Three microswitches are mounted on the collar door to ensure that:

(1) The sample chamber door is properly located. -
(2) The locking ring is in position.

(3) Both collarbdoors are closed.

b. A fourth microswitch is located on the top shilding plug to ensure that the
plug is closed,

c. Unless all four microswitches are actuated the drive motor will not start.

d. The self-locking feature of the worm gear reducer acts as.a brake to pre-
vent the drawer moving down under its own weight.

e. A solenoid-operated ram prevents the sample drawer from moving down in
the event of a drive system mechanical failure.

f. Drawer movement can be arrested by switching off the electrical supply
key switch.

g. A solenoid-operated door interlock ensures the collar doors can only be
opened with the drawer in the safe position.

h. Top plug rest and safety column ensure the top plug can only be opened
with the drawer in the full up position.

6. SAFETY/EMERGENCY PROCEDURES

a. The GC-220 shall be operated as described in the Atomic Energy of Canada
Limited "Operator's Manual for the Gammacell 220 Cobalt 60 Irradiation Unit,"
edition 7, February 1978, and in accordance with ;his Standard Operating Procedure.

4
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SOP Number
b. Emergency Procedures: See Annex A of this Standing Operating Procedure.
c. No individual shall undertake repair, perform any maintenance, remove
any interlock and/or safety device, or make any changes in and/or on the GC-220

without prior approval of the authorized Prlncipal User and the Health Physics
Officer, WRAMC.

d. Under NO circumstances shall explosive material be irradiated in the
Gc-220. ‘

e. All operators and/or assistants shall wear personnel monitoring devices
while working around and/or operating the GC-220 Irradiator.

f. Health Physics, WRAMC, will perform leak tests, periodic imspections and
radiation protection surveys.

g. An operating log shall be maintained by the authorized Principal User.

h. Key Control:

(1) Operating keys will be held under direct supervision of the authorized
Principal User approved by the WRAMC Radiation Control Committee. The Prinmcipal
User is responsible for assuring proper key control and key security.

(2) Duplicate keys for the GC-220 and GC-40 will be secured by the autho-
rized Principal User.

7. REFERENCES

a. Atomic Energy of Canada Limited "“Operator's Manual for the Gammacell 220
Cobalt 60 Irradiation Unit," edition 7, February 1978,

b. DNuclear Regulatory Commission By-Product Matérial Licénse No. 08-01738-~03.

1 Incl

ANNEX A - Emergency Procedures
for AECL Gammacell
220 Irradiator



ANNEX A to Health Physics SOP. Number
EMERGENCY PROCEDURES
FOR
AECL GAMMACELL 220 IRRADIATOR

1. 1In the event of an emergency, malfunction, or other unusual occurrence,
the following individuals shall be notified after turnlng the console to the OFF
position:

a. Authorized Principal User; WRAIR, Extension 576-3428,

b. Radiation Protection Officer, WRAIR, Extension 576f3428.

c. Health Physics Officer, WRAMC, Extension 301-427-5107.

d. Staff Duty Officer, WRAMC»(afﬁer duty hours), Exteﬁsion 576-3501/2309.

The senior individual at the site shall clear the area of personnel and
restrict access to the area until relieved by competent authority.

2. In the event of a fire, the following_individuals shall be notified:

a; Fire Department, WRAMC, Extension 576-3317.

b. Authorized Principal User, WRAIR, Extension 576-3428.

c. Radiation Protection Officer, WRAIR, Extension 576-3428.

d. Health Physics Officer, WRAMC, Extension 301-427-5107.

e. Staff Duty Officer, WRAMC (éfter‘duty hours), Extemsion 576~3501/2309.

The senior individual at the site shall clear the area of personnel and
restrict access to the area until relieved by competent authority. Fire fighters
may enter the area after the radiation hazard has been determined. There is little
likelihood of radiation hazard unless the temperature of the source shield reaches
the melting point of lead (621°F). Water should be sprayed on the source shield

if there is any possibility of the temperature approaching this value.

3. Following an emergency the GC~220 shall not be operated until an inspection
and a radiation protection survey have been conducted by WRAMC Health Physics.

A-1
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PART 1

DESCRIPT

GENERAL

The Gammacell 220 is a Cobalt 60 irradiation facility manufac-
tured by Atomic Energy of Canada Limited for use in an unshielded
room. Figure 1 illustrates the external features and Figure 2
the general dimensions of the unit.

The unit basically consists of an annular source (see Figure 3)
permanently enclosed within a lead shield, a cylindrical drawer,
and a drive mechanism to move the drawer up or down along the
source centre-line. The drawer has a chamber to carry samples
to be irradiated from outside the shield to the source.

Samples up to approximately six inches in diameter and eight
inches in height can be accommodated in the chamber. Liquid,
gaseous, electrical or mechanical connections can be intro-
duced into the sample chamber through an access tube in the
upper portion of the drawer. An electrically powered digital
timer automatically raises the drawer at the termination of a

sample irradiation. Times may be preset to a maximum of 999.9
hours. : .

ELECTRICAL

The Gammacell 220 operates on a 220 volt, 3 phase, 50/60 Hertz,
15 ampere supply. The supply is connected through a starter to
a % np drive motor. A step-down transformer connected across
one phase of the supply prov1des the 115 volt, 1 ampere control
circuit reguirement.

WEIGHT

Crated 8,500 1b (3856 kg)
Uncrated 8,300 1b (3765 kqg)

HEAD

The nead (see Figure 1) serves as a cylindrical shield for the
source and as a guide for the moving drawer. It consists of a
leak~-proof shaped CJllndnr which contains approximately six
thousand pounds of lead to provide ten inch thick shielding.

[ON
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A stepped, circular hole running vertically through the centre
of the head locates the inner head plug, the source cage assembly
and the moving drawer.

COLLAR

Mounted on top of the head is a 6% inch (16.51 cm) deep lead
filled annular steel collar. The collar provides shielding for
the transient beam occurring when the relatively unshielded
volume of the sample chamber moves through the inner plug. The
rear, semi-circular portion of the collar is attached to the
head. The front portion opens as two doors, each hinged to the

- rear portion of collar. Pressure on a lever behind the handle

on the right door raises a latch and permits the overlapping
doors to be opened. The doors can be opened only when the
drawer is raised, when access is required to the sample chamber.

INNER HEAD PLUG

The inner head plug is a lead filled steel cylinder which fits
into the head above the source cage. It forms part of the
shielding and also houses the upper drawer quides. The plug
must not be removed except for source changing procedures
supervised by A.E.C.L. staff.

SOURCE CAGE . ASSEMBLY

The source cage is located in the centre of the head directly
beneath the inner head plug. The stainless steel cage contains
forty-eight double-sealed source pencils, each 8.31 inches
(21.11 cm) long, set in an annular formation on an 8.32 inch
{(20.91 cm) pitch circle diameter (see Figure 3). Each tubular
pencil contains seven Cobalt 60 slugs completely sealed 'in by
welded end caps.

The inside diameter of the cage is sufficiently greater than the
diameter of the drawer to prevent excess radiation leakage
through the clearance between the drawer and head.
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DRAWER

The drawer moves vertically through the centre of the head,
inner plug and source cage assemply. It is 59.0 inches (149.86
cm) long and 6% inches (16.51 cm) in diameter, and is constr-
ucted from four distinct components; the top shielding plug,
the drawer top, the sample chamber and the drawer bottom. The
top shielding plug is hinged to the drawer top. The other
three components are keyed together to ensure mechanical
alignment and secured with screws. The drawer is guided in

the head and inner head plug by four bronze bearings.

TOP SHIELDING PLUG

The lead filled closed steel cylindrical plug is 4 inches
{10.16 cm) in diameter and 5% inches (13.34 cm} long. It is
hinged to a steel casting on the drawer top and provides a
radiation shield over the drawer top access tube. When the
drawer is raised the top plug may be tilted back to permit the
introduction of accessories into the sample chamber, see
Figure 5. Electrical interlocks prevent the drawer being
lowered with the plug in the open position. During a sample
irradiaticn procedure the plug cannot be opened.

DRAWER TOP

The 6% inch (16.51 cm) diameter, 14-3/8 inch (36.51 cm) long
closed stainles steel cylinder has a 1% inch (3.17 cm) inside
diameter access tube through its centre. The space between
the stainless steel outer casing and the stainiess steel access
tube is filled with lead. Welded to the drawer top is a steel
casting onto which the top shielding plug is hinged. The
casting is shaped to provide indirect entry to the access tube:;
it also provides two sockets tapped % - 20 UGNF - 2B, 3/4 inch
(L.91 cm) deep to acccmmodate accessory mounting posts. The
access tube has a one inch (2.54 cm) deep, 1-3/8 -12-2B female
thread to accept the tube insert accessory assembly.
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SAMPLE CHAMBER

The chamber is a thin wall clcsed, non-corrosive metal cylinder
with a 1lift out full width door. The inside dimensions of the
chamber are ©6.10 inches (15.49 cm) diameter and 8.06 inches
{20.47 cm) high. The access port is 7.91 inches (20.07 cm)
high and 6.00 inches (15.24 cm) wide. A step on the bottom of
the door and & locking ring at the top of the chamber retain

. the door in place, see Figure 4. An opening 1s provided in the

top and bottom of the chamber for the access and drain tubes.
Electrical interlocks prevent drawer movement when the door or
door latch is improperly closed.

DRAWER BOTTOM

The drawer bottom is formed from a 6.5 inch (16.51 cm).diameter,
30.5 inch (77.47 cm) long stainless steel tube, lead filled, and
closed at both ends. A spiral stainless steel drain tube, 7/16
inch (1.1l cm) internal diameter, runs the length of the drawer
bottom to facilitate drainage of liquid spills in the sample
chamber. The drawer bottom is sufficiently long enough to pro-
vide irradiation shielding beneath the source chamber when the
drawer is up or down.

A rectangular bracket on the base of the drawer provides a pin
joint connection to the drive mechanism.

DRIVE MECHANISM

The drawer assembly is raised or lowered by a chain and sprocket
system (see Figure 6). The system motive power is provided by a
% hp, 220 volt, 3 phase motor; the output speed of which is
recduced initialily through a V-belt and pulley connection to a
worm and gear reducer. Further speed reduction is obtained
through a chain and sprocket drive tc & shaft. A sprocket at
2ach end of the shaft transmits the shait rotation to the
smallier of double head sprockets mounted each side of the head
base. The head sprockets rotate less than one revolution each
complete up or down movement of the drawer. Two roller chains
are pinned at cne end to each of the larger of the double head
sprockets and at the other end to each end of a full width T~bar.
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‘The T-bar is pin jointed to a bracket on the bottom of the

drawer. With the partial rotation of the head sprockets on up-
ward drawer movement the 1ift chains wrap around the sprockets
and raise the T-bar.

DRAWER MOVEMENT

Drawer movement 1is electrically governed by the control panel.
Microswitches mounted on the head sprockets are cam actuated,
Figure 7, before the end of drawer travel and disconnect the
electrical supply to the motor. The momentum of the drawer
carries it the remaining distance to the mechanical stops.

The drawer travels 19.72 inches (50.02 cm) in approximately .
seven seconds. Microswitches S10 and S15 provide a back up to
these cam operated microswitches.

Mechanical stops are provided at the limits of the drawer move-
ment. The upper stop is formed from an adjustable bolt, moun-
ted on the underside of the shield head, which stops against a
nylon pad inserted in the top side of the T-bar. The lower
stop is formed from a nylon tipped adjustable bolt, mounted on
a fixed bracket (see Figure 7), which stops against the under-
side of the drawer when it reaches the lowest point of its
movement. '

A hand crank is provided to enable the drawer to be operated
manually in the event of a power supply failure.

CONTROL PANEL

The unit contreols are grouped on one panel situated at the top
right of the head, as illustrated in Figure 8. From the top
of the panel the controls are: :

1. Digital timer - to provide irradiation time settings to
‘a maximum of 999.9 hours. A reset button returns the
timer to its original setting. The timer commences
operation when the drawer reaches the irradiaticn
position.

2. Selector switch - to provide for manual operation or
selection of time settings in seconds, minutes or
hours.

b—=
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. Movement switch - to select up or down,drawer movement.

T VY]
.

Xey switch - to control the electrical supply to the
unit control circuit.

SATETY FEATURES

Por the protection of the operator several safety features have
been incorporated in the unit.

Three microswitches are mounted on the collar door (Figure 9)
to ensure that:

a) the sample chamber door is properly located.
b) the locking ring is in position.
<} both collar docors are closed.

A fourth microswitch is located on the top shielding plug to
ensure that the plug is closed. Unless all four microswitches
are actuated the drive motor will not start.

The self-locking feature of the worm gear reducer acts as a
brake to prevent the drawer moving down under its own weight.

A solenoid operated ram, mounted on the underside of the head,
ctuates when the drawer stops in the raised position. The
ram locates against a rectangular bracket con the drawer bhottcm

and prevents the drawer moving down in the event of a drive
system mechanical failure.

Drawer movement can be arrested by sw1tch1nd off the electrlcal
supply xey switch.

A solen01d operated door interlock ensures the collar doors can
only be opened with the drawer in the safe position.

O 3

oo plug rest and safety column ensure the top plug can only be
ened with the drawer in the full up position.

-
4
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PART 2

OPERATION

The Gammacell 220 has been designed to enable operation with
minimum exposure to radiation. To ensure protection, overators
shculd adhere to the following procedures.

AUTOMATIC OPERATION

Raise the drawer by first inserting the key in the key
switch and turning it 90° clockwise, then press the UP
rocker switch. Press and hold the button on top of the
door interlock.

To open the collar doors, press and hold in the button on

the top of the door interlock, grasp the right hand door
handle, pull back the latch lever, release the button and-
pull the doors open.

5lide the sample chamber locking ring to the rlght, remove
the door by lifting it up and outwards.

Place the sample in the cnamber. The access tube in the
drawer top accommodates accessory tubes and electrical
ieads, which should be fitted in accordance with the
instructions provided in the Gammacell 220 Accessories
Manuali.

NOTE: Materials expected to change state during irradia-
tion should be placed in suitable containers.

Liguids expected to expand or boil should be provided with
secondary containers for overilow, or vented to one of the
access tubes.

The sample chamber and source cage will not withstand
repeated spills or corrosive materials.

Replace the sample cnamber door with a forward and down-
ward motion. Move the locking ring to the left until it
snaps into position. If difficulties are experienced,
check that the door 1s correctly positioned in the Dort,

To close the collar doors, press and hold in the button on
the top of the door interlock. Grasp the right hand door
handle, pull back the latch lever, release the button and
rush the doors closed.

Set the recu1red irradiation time on the digital timer in

the following manner. (Refer to Figure 8).
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a) Push the timer reset knob, turn it clockwise 900, and
release; the white line on the knob should be horizontal.

b) Open the hinged cover which protects the predetermining
drums; turn the knurled wheels either direction until
the desired number sequence appears in the windows.

c) Rotate the selector switch to hours, minutes or seconds.
Close the hinged cover and turn the timer reset knob
counterclockwise; the white line on the knob should be
vertical, press the reset knob to set the timer,

Push the DOWN switch. The drawer will lower to the irra-
diating position, activate the timer, and remain there until
the preset time interval has elapsed, when it will automat-
ically raise. ' ’

To remove the sample repeat stéps 2 and 3.

MANUAL OPERATION

1.
2.
3.

For initial set—up read the preceding steps 2 to 6.
Rotate the selector switch to MANUAL.

Press the DOWN switch. The drawer will lower and remain
there indefinitely until the UP switch is operated.

POWER FAILURE

In the event of a power failure the timer will stop and it will
be necessary to raise the drawer manually.

1. Turn the key switch to the OFF position.

2. Spring out the large round button near the lower right
corner of the back cover.

3. Push the crank (Figure 2, item 14) through the hole

until it snaps into the extension on the input shaft
of the reducer.

4. Crank in a clockwise direction to raise the drawer.
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If it is necessary to change an operation time do not
alter the digit settings while the drawer is down and
the timer is cperating. Raise the drawer and .set the
timer as described in AUTOMATIC OPERATION, step 7.

On completion of a timed operation the timer can be
reset to the same operation. time by depressing the
reset knob.

If it is reguired that the drawer be raised during an

overation the timer will store the remaining portion
of the preset time until the operation is resumed.

~
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MAINT

The back and both side panels are removable, and provide acces
to the drive mecnanism. )

PREVENTIVE

Every six months. (Refer to Figures 6 and 7).
1. Motor - the motor is sealed and lubricated for life.

2. Worm Gear Reducer - the reducer is sealed and lubricated
for life.

3. Shaft Rearings - apply a good quality bearing .grease to
the grease nipples on both sealed bearings and both sets
of head sprockets. Do not use o0il.

4. Chains - wipe with an oil-soaked cloth.

Mechanical - Collar Doors

\rl
).
[

PART 3
ENANCE

S

The collar doors are adjusted to be as close as possible to the

top surface of the inner head plug. If they become difficult
o open (appear to drag), turn the adjusting screw on the unde
side of the hinges inward until the doors will move freely.

r—

Check the V-belt periodically for signs of wear. Belt tension’

should be such that the total vertical belt deflection midway
bectween the metor and the reducer is approximately one-half’
inch (1.27 cm). If adjustment is required, loosen the four
motor mounting screws and move the motor to suit. If the belt
is too loose the motor drive sprocket will sliip and not trans-
mit movement to the drawer. ‘

Chains

Prior to adijusting the roller chain, raise the drawer, switch
off the electrical supply and crank the drawer down until it
rests on the bottom stop. After adjustments are made and all
bolts are tightened, crank the drawer back to the raised
vosition.
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The reducer output chain may become slack due to initial
stretching under lcad. Depending on the position of the
drawer one side of the chain will always be taut, but the othe
side may be sliack. If the total movement play on the slack
side is more than % inch (1.27 cm), loosen the four baseplate
mounting bolts, tighten the two baseplate adjusting screws and
then the mounting bolts.

When necessary, adjust the sealed bearing brackets to tighten
the chains between the shaft and head sprockets. This opera-
tion will slacken the reducer output chain which will then
require re-adjustment of the baseplate.

'MECHANICAL STOPS X

The lower stop (Figure 7) is adjusted so that the geometric
centre of the sample chamber corresponds with that of the source
ssembly wnen the drawer is lowered to the irradiating position.
Because of the wear on chains and the stop this position should
be checked once a year. When the drawer is in the irradiating
pcsition the V-groove near the top of the drawer top should
line up with the top surface of the inner head plug. The manual
crank should be used to position the drawer, then the threaded
stop adjusted to suit.

The upper stop should be adjusted so that the sample chamber
door is easily removed. It is initially adjusted to position

-the chamber door sill approximately % inch (0.64 cm) abcocve the

inner plug top surface.
CHAMRER DOOR

F=

If the locking ring is difficult to move, the plunger may be
adjusted by turning it inward.

ELECTRICAL -
Microswitches
There are ten microswitches on the unit:

S4 - bracket mounted on the

v

left collar door (see Figure 9),
the switch is actuated by the right door when the collar
doors are closed.

’

[@



S5

S6

57

S8

S9

S10

S11

S14

S15

mounted adjecent to S4, the switch lever drops into a
slot in the locking ring when the ring is properly closed.

mounted adjacent to S4 and S5, the switch is actuated by
the sample chamber docor.

mounted on an adjustable bracket on the right side head
sprocket, the switch is cam operated to remove the supply
to the motor before the end of drawer downward movement.
If the drawer fails to reach the irradiating position the
mounting bracket should be moved counterclockwise to suit.

mounted on a bracket adjacent to S11, the switch is cam
operated to remove the supply to the motor toward the
limit cf the drawer upward movement. The switch should -
operate when the T-bar is approximately % inch (1.27 cm)
from the upper stop. '

mounted adjacent to the lower mechanical stop the switch
is drawer activated approximately % inch (0.64 cm) before
end of travel. The switch starts the digital timer.

mounted on the lower mechanical stop bracket adjacent to
S5 the switch removes the motor supply in the event of a
failure in S§7.

mounted adjacent to, and connected in series with S8, the
switch is provided as a safety feature. Should either S8
or S11 fail the other switch will stop the motor driving
the drawer against the upper stop.

mounted on the top shielding plug the switch activates
on the top surface of the drawer top when the shielding
plug is closed.

mounted on the right hand side of the unit and actuated
by the elevating T-bar as it reaches the up position.

This is a double pole microswitch S154 and is wired 1in
series with S8 and S11 and limits the upward travel of the
elevating T-bar by cutting the supply of power to the
motor. S15B is wired normally open and is actuated by

the elevating T-bar in the up position to supply power

to the door interlock solenoid. '

Switches S$4, S5, S6 and S14 must be actuated before the motor
will operate.



Bad B o2 dmamik Attt s

A hed

\’J;J
=

UNIT MOVEMENT

AECL recommends that the unit be put into the proper shipping
mode as per our field manual "instructions for the preparation

and shipping of a GC 220".

CAUTIQN: If for any reason the electrical supply is discon-
nected or changed, the motor rotation of the unit must be
rechecked. This is accomplished by removing the V-belt and
pressing the up button. The motor should rotate in a clock-
wise direction. If the rotation is counter clockwise, inter-
change two of the electrical leads.
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LOCKING RING
MICROSWITCH
(S5)

SAMPLE CHRAMBER
DOOR MICROSWITCH

COQLLAR DOORS
(S&)

MICROSWITCH
1849

COLLAR DQOR

COLLAR MICROSWITCH ASSEMBLY
rIGURE 9
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CONTAMIUATION DETECTION

TYPICAL LICENSE FOR BYPRODUCT MATERIALS
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of ceak rest results snall be kept in units ofF microcuries
and maiitained for inspection by the Periinent Licensing
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CONTAMINATION DETECTION

EXCERPT FROM U.S.N.R.C. LICENSE FOR BYPRODUCT MATERIALS

p =S

Each secaled sounce centadning buproduct matendal snall be
tested fon Lcakage and/on contamination at iniervals not
to exceed s4x montns. In the absence 0§ a centijficate
gfrom a transfenon indicating that a test has been made
WwLLhin s4x monins prion to the Transgen, the sealed sounce
shall not be used uniil Zested.

The tests shall be capable of detecting the presence 04
0.05 microcurie of contamination on the *fest sample. The
test sample shall be taken from approprniate accessible
Surfaces of thne devdice in which the sealed sounce {8 per-
manently on semipeamanently mounted on Atored. Records

of Leak test nesults shall be kept in undiis of microcunies
and maintadlned §on Linspeciion by the Commission.

T4 Xhe Zest reveals the presence of 0.05 microcundie on more
of nemovable contamination, the fLicensee shall immediately
witndraw the sealed sournce §rom use and shall cause Lt %o
be decontaiminaied and repainéd on to be disposed 0§ 4in
accondance wita Commission negulations. A repont shall be
filed within jive days of the test with the Dirnecton,
Divisdion of Matenials Licensding, U.S. Nuclean Reguflatonry
Commission, Washington, D.C., 20555, descnibing the equdp-
ment Lnvolved, the test nesulfs, and the corrective acticn
Laken. A copy of such heport shall also be sent to the
Dinecton o4 Zhe approprdaite U.S. Nuclear Regulatoay Commds-
s4on, Reglonal Compliance Office Listed 4n Appendix ¥ of 10
C.F.R. 2¢.

(A list of addresses is enclosed).

Tests fon Leakage and/on contamination shall be penformed by

pensons named An Condition 12 04 the License ¢n by persons
specdfically authonized by the Commdssdon Lo perfenm sucn
services.

In countries other than the United States of America, the
licensee should adhere to the regulations and conditions
dictated by the local Atomic Energy Control Authority.
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If the ccunt recorded is equivalent to more than 0.05
microcuries of removable contamination, suspend opera-
tion and advise the appropriate licensing body and
A.E.C.L. refer Section C of "Excerpt from U.S.N.R.C.
License for Cokalt 60". '

%]

The freguency of the above routine will be governed by
the appropriate State of Federal Government Agency, but
in any case it is reccmmended that it be carried out at
least once every six months.



TABLE 1

USNRC REGIONAL OFFICES

HEAD OFFICE

Director, _

Office of Inspection and Enforcement,
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

REGIONS

Connecticut, Delaware, District
of Columbia, Maine, Maryland,
Massachusetts, New Hampshire,

New Jersey, New York, Pennsylvania
Rhode Island, and Vermont

Alabama, Florida, Georgia
Kentucky, Mississippi, North
Carolina, Panama Canal Zone,
Tennessee, Virginia, Virgin
Islands, and West Virginia

Illinois, Indiana, lowa,
Michigan, Minnesota, Missouri,
Ohio, and Wiscomsin.

Arkansas, Colorado, Idaho,
Kansas, Louisiana, Montana,
Nebraska, New Mexico, North
Dakota, Oklahoma, South
Dakota, Texas, Utah, and
Wyoming

Alaska, Arizona, California,
Hawaii, Nevada, Oregon,
Washingtonf, and U.S.
Territories, and possessions
in the Pacific

- 631 Park Avenue,

OFFICE ADDRESS TELEPHONE NO.
Region I, the USNRC

Office of Inspection

and Enforcement,

(215) 337-1150
King of Prussia, PA (215) 337-1150
19406

Region II, USNRC

Office of Inspection

and Enforcement,

101 Marietta St., N.W. Suite 2900

Atlanta, GA 30323 (404) 221-4503
- (404) 221-4503

Region III, USNRC
Office of Inspection
and Enforcement,

799 Roosevelt Road,
Glen Ellyn, Ill.
60137

(312) 790-5500
- (312) 790-5500

Region IV, USNRC
Office of Inspection
and Enforcement,

611 Ryan Plaza Drive
Suite 1000
Arlington, Texas
76012

(817) 860-8100
© (817) 860~-8100

Region V, USNRC

Office of Inspection (415) 943-3700
and Enforcement * (415) 943-3700
1450 Maria Lane, Suite 210

Walnut Creek, CA 94596

‘Nights and Holidays
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REGIONS

National

Newfoundland

. TABLE 2

CANADIAN N.H.&W., R.P.B.
FEDERAL AND PROVINCIAL OFFICES

OFFICE ADDRESS

Radiation Protection
‘Bureau

Broockfield Road

Ottawa, KlaA 1Cl, Ontario.

Assistant Deputy Minister
of Health

Department of Health

St. John's, Newfoundland

Prince Edward Island Division of Cancer Control

Nova Scotia

New Brunswick

Quebec

Ontario

Manitoba

Department of Health
P.0O. Box 3000
Charlottetown, P.E.I.

Consultation Services
Department of Health
P.0O. Box 488

Halifax, Nova Scotia

Radiation Protection Officer
Department of Health
Fredericton, N.B.

Division of Industrial Hygiene
Ministrv of Municipal Affairs
and Environment

9310 St. Laurent Boulevard
Montreal, P.Q.

Senior Consultant, Health
Physics '
Community Health Standards
Division

Ontario Ministry of Health
15 Overlea Boulevard
Toronto, Ontario

Co-Ordinator, Radiation
" Protection

Department of Mines, Research
& Environmental Management
Box 7, 139 Tuxedo Avenue
Winnipeg, Manitoba

REVISED JANUARY 1975

[
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TELEPHONE NO.

" {613)

(24

(709)

(302)

(902)

(506)

(514)

(416)

(204)

998-4614

hours)

722-0711
892-3577
424-75?1
453—2§42

873-3454

965-8178

489-4511

)
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REGIONS

Manitoba

Saskatchewan

;Alberta

British Columbia

OFFICE ADDRESS

Radiation Protection Section
Physics Department

Manitoba Cancer Treatment &
Research Foundation

700 Bannatyne Avenue
Winnipeg 3, Manitoba

Occupational Health Division
Department of Labour
Regina, Saskatchewan.

Industrial Health Services
Division

Alberta Health & Social
Development

10523-100 Avenue

Edmonton, Alberta

Occupational Health Division
Department of Health Services
& Hospital Insurance

828 West Tenth Avenue
Vancouver 9, B.C.

5-6

TELEPHONE NO.

(204) 786-4731

(306) 265-4538

(403) 427-2691

(604) 874-2331"%

REVISED JANUARY 1975



HEALTH PHYSICS
WALTER REED ARMY MEDICAL CENTER
Washington, D.C. 20012

SOP Number

OPERATING AND SAFETY PROCEDURES FOR
AECL GAMMACELL 40 IRRADIATOR

Paragraph
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1. GENERAL o ' ‘

a. The Gammacell 40 (GC-40) shall be used (operated) by, or under -the
direct supervision of individuals designated by the Walter Reed Army Medical
Center (WRAMC) Radiation Control Committee, Deputy Commander, WRAMC, Chairman.

b. The authorized Principal User is directly responsible for the control
and safe use of this irradiator and will designate individuals to operate the:
GC-40 as approved by the WRAMC Radiation Control Committee.

c. The GC-40 shall be used for medical research and development in radia-~
tion biology and radiation dosimetry.

2. DEFINITIONS

, Because the precilse meaning‘given to one or more critical terms frequently
determines tha interpretation of a statement, the following definitioms are
given for certain words and phrases as they are used in this document:

a. "Shall" - denotes that the ensuing recommendation 18 necessary or
essential to meet the currently accepted standards of radiation protection.

b. "Should" (is recommended) - indicates advisory recommendations that are
to be applied when practicable.

c. "Explosive" - explosives are either solid or liquid, either mixtures or
single compounds, and act by explosive chemical reaction, liberating at high
speed heat and gas, which causes tremendous pressure.

d. "Flammable"” - materials capable of being easily ignited; preferred to
"inflammable”, because of possible ambiguity of the in prefix.

Incl 3 to Supl 2 of Item 15, Form NRC 313(I)



SOP Number

e. "Individual" and/or "Operator" - a person designated by the authorized
Principal User, as approved by the WRAMC Radiation Control Committee, to operate
the AECL Gammacell 40 Irradiator.

f. "Emergency"” ~ an unforeseen combination of circumstances (é g., failure
of an interlock or safety device, fire, ruptured or leaking source,. etc. ) that

pose a threat to personnel or property by ionizing radiation,

3. RESPONSIBILITIES

a. The authorized Principal User:

(1) Ensuring that the GC~40 is operated only by individuals authorizéd to do-
so by the WRAMC Radiation Control Committee, and in accordance with the conditions
of the WRAMC Radioactive Material authorization.

(2) Instruction of individuals in safe operating procedures in accordance
with instructions outlined herein. He shall promulgate rules for working safety,
1nc1uding any restrictions of the operating technique known to be mecessary.

(3) Ensuring that these instructions and references contained in para 7 are
available at the GC-40 unit at all times.

(4) Promptly reporting any source malfunction, accident, or other unplanned
occurrence that could result in an unsafe condition or exposure to personnel to
the WRAMC Health Physics Officer (301—42745107).

(5) Assuring that all personnel operating the unit are monitored by appropri-
ate personnel monitoring devices.

(6) Ensuring that personnél operating the unit have been instructed in the
hazards and nature of injuries resulting from overexposure to ilonizing radiation
(e.g., attendance at appropriate WRAMC personnel training programs ~ HSWP-QHP
Memo No. 2)° )

b. WRAMC Health Physics:

(1) Conducting routine radiation protection surveys and iInspections.

(2) , Providing technical assistance as required.

(3) Providing calibration and routine maintenance services for radiation de-
tection and measuring instruments.

c. Individual Operators:

(1) Operating the unit in accordance with the operation and safety procedures
delineated in this SOP,

_ (2) Recording all pertinent information in the operating log maintained by
the authorized Principal User.



SOP Number

(3) Being familiar with:the.content of these instructions, requirements of
the WRAMC authorization, and other regulations as may be prescribed by the autho-
rized Principal User.

(4) Locking the GC-40 unit and the room upon completion of use.

(5) Ensuring that the keys to the unit and the room door are properly
secured to prevent unauthorized use.

(6) Reporting all malfunctions, accidents, and any other unplanned occur-
rence that could result in an unsafe condition or exposure of personnel promptly
to the authorized Principal User.

4, QPERATION PROCEDURES

a. Insert.key in the keyswitch and turn clockwise to the ON position.

b. Open the sample cavity door by holding in the door 1ock_pushbutton and
pulling on the door handle. :

c. Remove the sample tray by pushing up from the underside.

d. Place the object to be irradiated in the sample tray and cover with the
.14d. '

e. Replace the sample tray in the sample cavity ring.

f. "Chamber Air" -~ if ventilation to the sample cavity is required, press
the "Chamber Air" button on the control panel whlch will 1lluminate white when
ventilation air supply is onm.

g. Close the sample cavity door and lock making sure it latches.
h. If automatic operation is desired:

(1) Press the Manual/Auto selector switch until the Auto portion of the switch
is i1lluminated.

(2) Set the desired time interval on the timer counter. This is achieved by
holding in the red reset button located at the left of the digit windows, and de-
pressing the timer selector buttons until the desired numerals appear. Release
the red button.

(3) Press the "Source on" pushbutton, both sources will move to the irradiate
position and the timer will start. At the end of the preset time the source .
drawers will automatically move to their fully shielded safe storage position.

i. If manual operation is desired press the Manual/Auto selector switch until
the manual portion of the switch is illuminated, then press the "Source On" push-
button. The sources will remain in the irradiate p081tion until the "Source Off"
switch i8 operated.
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5. SAFETY FEATURES

Several safety features have been incorporated into the unit for the protection
of operating personnel:

a. The source drawers are mechanically interlocked with the sample cavity
door to ensure that:

(1) The sample cavity door cannot be opened when the source drawers are in
the irradiate position. '

(2) The source drawers cannot move into the irradiate position when the
sample cavity door is open, or 1s not completely closed.

b. The mechanical lock on the sample cavity door is electrically interlocked
to prevent the door from being opened when either source 1s not in its fully
shielded safe storage positiom.

c. In the event of a power failure occurring during an irradiation, the
source drawers will automatically return to the safe position. After power is-:
restored, the ‘Source On" pushbutton must be pressed to continue the irradiation.

d. A pressure sensing switch is incorporated in the pneumatic system which
will cause the source drawers to return to the safe position if the air pressure
drops below 40 psig. Should this situation occur, the Low Air Indicator lamp on
the control panel will be illuminated.

6. SAFETY/EMERGENCY PROCEDURES

a. The GC-40 shall be operated as described in the Atomic Energy of Canada
Limited "Instruction Manual Gammacell 40 Caesium 137 Irradiation Unit," edition
No. 3, September 1977, and im accordance with this Standing Operating Procedure.

b. Emergency Procedures: See Annex A of this Standing Operating Procedure.

¢, No individual shall undertake repair, perform any maintenance, remove
any interlock and/or safety device, or make any changes in and/or on the GC-40
without prior approval of the authorized Principal User and the Health Physics Of-
ficer, WRAMC.

d. Under NO circumstances shall explosive material be irradiated im the GC-40.

e. All operators and/or assistants shall wear personnel monitoring devices
while working around and/or operating the GC-40 irradiator.

f. Health Physics, WRAMC, w111 perform leak tests, periodic inspections and
radiation protection surveys.
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g. An operating log shall be maintained by the authorized Principal User.

h. Key Control:

(1) Operating keys will be held under direct supervision of the
authorized Principal User approved by the WRAMC Radiation Control Committee.
The Principal User is responsible for asssuring proper key control and key
security.

(2) Duplicate keys for the GC-220 and GC-40 will be secured by the
authorized Principal User.

7. RERFERENCES

a. Atomic Energy of Canada Limited "Instruction Manual Gammacell 40
Cesium 137 Irradiation Unit," edition No. 3, September 1977.

b. Nuclear Regulatory Commission By-Product Material License No. 08-
01738-03.

I Incl

ANNEX A - Emergency Procedures
for AECL Gammacell
40 Irradiator
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ANNEX A to Health Physics SOP Number
EMERGENCY PROCEDURES
FOR
AECL GAMMACELL 40 IRRADIATOR

1. 1In the event of an emergency, malfunction, or other unusual occurrence, the
following individuals shall be notified after pressing the "Source Off" switch:

a. Authorized Principal User, USAMRIID, Extension 7241,

b. Health Physics Officer, WRAMC, Phone 301-427-5107.

c. Safety Officer, USAMRiID, Extension 7373.

d. Staff Dut& NCO, USAMRIID (after duty hours), Extension 7335.

The senlor individual at the site shall clear the area of personmel and
restrict access to the area until relieved by competent authority.

2. In the event of fire the following individuals shall be notified:

a.” Fire Department, Fort Detrick, Extension 7333.

b. Authorized Principal User, USAMRIID, Extension 7241.

c. Health Physics Officer, WRAMC, Phone 301-427~5107.

d. Safety Officer, USAMRIID, Extension 7373.

e. Staff Duty NCO, USAERIID (after duty hours), Extension 7335.

The senior individual at the site shall clear the area of personnel and
restrict access to the area until relieved by competent authority. Fire fighters
may enter the area after the radiation hazard has been determined. There is
little 1likelihood of radiation hazard unless the temperature of the source shield
reaches the melting point of lead (621°F). Water should be sprayed on the source
shield if there 1s any possibility of the temperature approaching this value.

3. Following an emergency the GC-40 shall not be operated until an inspection
and a radiation protection survey have been conducted by WRAMC Health Physics.

>



ANNEX A to BHealth Physics SOP Number
EMERGENCY PROCEDURES
FOR
AECL GAMMACELL 40 IRRADIATOR

1. In the event of an emergency, malfunction, or other unusual occurrence, the
following individuals shall be notified after pressing the "Source Off" switch:

a. ' Authorized Principal User, WRAIR, Extension 576-3428.

b. Radiation Protection Officer, WRAIR, Extension 576-3428.

c¢. Health Physics Officer, WRAMC, Extensiomn 301-427-5107.

d. Staff Duty Officer, WRAMC (after duty hours), Extension 576-~3501/2309.

The senior individual at the site shall clear the area of personnel and
restrict access to the area until relieved by competent authority.

2. In the event of a fire, the following individuals shall be notified:

a. Fire Department, WRAMC, Extension 576-3317.

b. Authorized Principal User, WRAIR, Extension 576-3428.

c. Radiation Protection Officer, WRAIR, Extension 576-3428.

d. Health Physics Officer, WRAMC, Extension 301-427-5107.

e. Staff Duty Officer, WRAMC (after duty hours), Extension 576-3501/2309.

The senilor individual at the site shail clear the area of personnel and
restrict access to the area until relieved by competent authority. Fire fighters
may enter the area after the radiation hazard has been determined. There is
little likelihcod of radiation hazard unless the temperature of the source shield
reaches the melting point of lead (621°F). Water should be sprayed on the source
shield if there is an possibility of the temperature approaching this value.

3. Followlng an emergency the GC-40 shall not be operated until an inspection
and a radiation protection survey have been conducted by WRAMC Health Physics

A-1
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PART 1
DESCRIPTION

GENERAL

The Gammacéll 40 is a Ceesium 137 irradiation unit
manufacturaed by Atomic Energy of Canada Limited and }s designed
fof'use in an unshielded room. The unit provides a means for
uniform gamma irradiation of small animals or bfologiéal samples
while providing complefe>profecfion for operaffng'persqnnel.
Figure 1 iIlusTraTes'TheAgeneral features and dimensions . of
the unit.

A Csesium 137 double encapsulated sourcé‘is housed
in each of two cylindrical sliding drawers, one above and one
below the sémple cavity. The source drawers are moved from
the shielded position to the irradiate position by pneumatic
cylinders.

The sample cavity consists of an aluminum ring 13.0 fn
(33.02 cmj iﬁSide diameter x 4.875 in (12.38 cm) deep. The

cavity is open at the top and boTtom and has hanger slofs in

Thé“¥ab-}im'ffom which to suspend The sample tray. The ring

is secured to a hinged door such that when opened, the sample
tray swings out with the door and is easily accessible wifhoqf
reaching into the irradiation cavity.

A plastic sample tray with lid and supports for use

in the sample cavity is provided with the unift., The internal
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dimensions of the tray sare 12'in (30.5 cm)-diamefer by 4.13 in
(10.5 ¢cm) deep. Thé sample tray Has ventilation holes inviTs
side whfch align with ventilation ports through the main shield.

Three.sTainIess steel access tubes 0.375 in (0.95 cm)
inside diameter are provided which lead intfo the sample cavity.
Two of these tubes pass through the sample cavity door and can
be used for insTruﬁenTaTion. The remaining tube passes through
the fixed shield and is used for caviiy ventilation,

The sourcehead pnepméfic cylinders and controls are
entirely coveread py&a removableASheeT ﬁefal enclosure
consisting of upper and lower enclosures with fnspecfion
covers and two end panels. 'The upper enclosdre contains

the control panel.

ELECTRICAL POWER REQUIREMENTS
a) Standard Unit

The standard unit requires a power supply of 110/
120 VAC, 60 Hz, single phase, 2 kVa. Fusing and wiring'musf
“be adeduafe for a 1/2 HP motor load. The circuit used to
power the uhiT must have sufficient éapacify to prevent release
of reiaYs in the unit caJsed.by voltage drop "when fhe-compressor.
motor starts. An ON/OFF circuift swiféh in tThe immediate vicinity
of the unit is recommended.
b) Optional Power Supply

Some units are supplied to dperaTe on 220/230 VAC,

50 Hz, single phase power supply.
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c) Power Cab]e

Where local electrical éodes permit, the unff may
be plugged into a suitable wall receptacle. 'A 10 ft (3 m)
power cable with a three-prong plug is provided for this

purpose.

AIR COMPRESSOR

An air compressor, complete with reservoir tank,
provides air for both drawer movement and sample cavity
venTilanon. The coﬁpressor is driven by a 1/2 HP mo+6r.

The air is filtered, regulated and lubricated at
a panel mounted under the sheet metal on. the right hand side
of the unift. Plasfjc tubing provides connection to the cavity
access tube Througn whichAfiITered, unldbricafed, controiled
air is bled infto the sample cavity for ventilation purposes.

The manual air valve has been adjusted to aiiow for a sliow

"flow of air into the cavity. A solenoid valve operated by

a switch on the confrol'panel wjll switch the air on or off.
The manual afr valve should not need re—adjusfihg, however

if adjusted, keep the ventilation air supply well below that
of Theiair compressor'as androp'ih pressure will impede the

operation of the source drawers.

SEALED SOURCES

| The doubly encapsulafed Caesium 137 source capsules,
(c-1é1t, Type 8) are mounted {n brass encased lead filled
horizontal cylinders, 2.5 in (6.35-cm) diameter and 16.0 in
(40.64 cm) long and are nheld in place by Truarc retaining rings
(one to each capsuie).
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SAMPLE CAVITY DOOR

The sample cavity door is a steel encased, lead filled
segment of the cylindrical shield which is attached by hinges
to the fixed shietding. The sample cavity ring is mdunfed on
the inner curved surface of the sampie cavity door. The sample
cavity door has a mechanical lock which is electricafly intfer-

focked when either source is not in its safe storage position.

CONTROL PANEL

‘The control panel ié secured to the upper sheéf metal
cover with four machine screws. The elécfrical wiring plugs
info.fhe béék‘of the panel.

(Refer to Figure 1) Reading from left to right, top
row first, the cbnTrols are: |

i. «eyswitch ~ To control the electrical. supply to the unit.

2. "Manual/Auto" Mode Switch - a.split window, alternate
action, illuminating pushbutton switch. The lower half
itluminates blue (Automatic); the upper half iiluminates

white (Manual).

3. “Timer" Assembly - a digital timer of the manual reset
type which wi\l accommodate a timed operafiqn_of up to
9999.9 minutes duration. A pushbutton switch is provided
immediately below each digit window to control seT%ing
adjustments. A Timer reset pushbuftcon is located on
the lef+ side of the windows. Momentary actuation of
the reset pushbutton will reset the timer for repeat

irradiations.
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"Source On"™ Switch - an ifluminateg pushbutton swifch fo
control the movement of fthe source dfawerg to the "irradiate"
position. The screen illuminates red to indicate that
both source drawers have moved from the safe position.

5. "Scurce Off" Switch - an itiuminated pushbufton switch To
control the movement of the source drawers to the safe
position. The screen iftluminates green in two halves to
ingicate that both source drawers have moved from the
irradiate bosifion.

NOTE: Both the "Source On" and "Source Off" lamps are
illuminated during the period ihat the source
drawers are travelling. bnly the red or green
pushbuttons remain illuminated when the drawers
complete their travel and these screens indicate
the position of the source. The drawers do not
necessarily travel in unison, one may complete its
travel before the other one moves.

6. "Low Air)Timér On" Indicator Lamp - a split window press-.
to-tesT TYpe inﬁicafor. The lower haff illuﬁinafes red to
indicate a low préSSuré Cqﬁdiffoﬁ.- In this event the
source drawers will automaricaliy refurn to the safe
position., The upper haif illuminaieé blue fto indicate
Thar the tTimer is running.

7. "Chamber Air" Switch - an alternate action illuminating

pushbuTToh swiich, The screen indicates whifte when air

is peing usa2u¢ for sampie cavifty ventilavion purposes.
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SAFETY FEATURES
Several safety features have been incorporated into

the unit for the protection of operating personnel:

)

1. The source drawers are mechanically interlocked with the
sample cavity door. A scguare section steel rod is
mounted on The front of each scurce drawer which will
only pass Througnh slovs in Tﬁbular extensions of tThe

. sampie cavity door hinge pin when The door is closed.

This ensures fhat:

a) ‘The sampie cavity door can notT be opened when the
source drawers are in the irradiate position.

o) The source draweES'can not move into the irradiate
posiftion when the sample cavity door is open, or
iz not completely closed.

2. The mechanical lock on Tﬁe sample cavity door is
electrically interiocked to prevent the door froﬁ'being
vopenad when either source is not in its fully shieided

Tz storage posirion.

s

5

WEIGH

~4
(2]

, The Gammacell 40 weighs approximately 6300 b (2858 kg)

when assembled in i¥s oporating configuration, Crated weight is

23343 kgl.
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PART 2
 OPERATION

AUTOMATIC OPERATION

i.

o

(03]

fnserTt key in The Keyswitch and turn clockwise to the
UN position,

Open fne sample cavity dcor by holding in fthe door {ock
pushbuiien and pulling on the door handie.

Remove the sample *tray by pushing up from the underside.
Place The'objecf to be irradiated in the sampile Traj
and cover witn the lid.

Replace The samplfe Tray in the sampie cavity ring.
"Chamber Air" - if venTilaTioﬁ to the sample cavity is
required, press the "Chnamber Ai}" button on the control
panei which will iiluminate whifé when venTilafioﬁ air
supply is on.

Clcse the sample CayiTy door and lock making sure it

fatches.

Press the Manuzl/Auto seifector switch until the Auto
portion of the switch is illuminated.
Set the desired time interval on the timer ccunter. This

[o4)

achieved oy holding in The red reséT button iocated at
the left of the digiT windows, andidepressing the timer
sefectfor buttons until the desiredvnumeéals appear.
Reteas2 the red burton.

Press the "Source Jdn" pushdbutviton, both sources will move

To the irradiate position and Tne timer will start. At
I11-1 Part 2 - GC 40
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the end of the preset time the sourcs drawers will
automatically move to their fully shielded safe sToragé
position. |
NOTE: If it is reguired to open the sample-cavity déor
during a timed irradiation, the sources must be
returned to their safe positions. The timer will
store the remaining portion of the preset time

until the operation is resumed.

MANUAL OPERATION

1. For the initial steps refér to Automatic Operation,

steps f to 7 inclusive.

2., Press the Manual/Auto selector switch until fthe manual
portion of the switch is illuminated.

3. Press the "Source On" pushbutton. The soﬁrces will
remain in the irradiate poszion until the "Source Off"

switch is operated.

POWER FATILURE

ln The event of a power failure occurring during an

irradiation, the source drawers will automatically return to
the safe position. After power is restored the "Source On"

pusnbutton must be pressed fo continue the irradiation,

AIR PRESSURE FAILURE

A pressure sansing swiftch is incorporated in the

sneumatic sysTem which will cause the source drawers to return

[1-2 Part 2 - GC 40



fo the safe position ii the air pressure drops below 40 psig.
Should this situation occur, the Low Air indicator lamp on

the control pane! will be illuminated,

11-3 | Part 2 - GC 40



the unit.

PART 3

FATWTENANCE AND SERVICE

ELECTRICAL DRAWINGS
A set of pertinent electrical drawings is supplied
with each unit fo enable the customer to correct minor

electrical problems.

SLIDING SOURCE DRAWERS

In the unlikely event that either source drawer
should malfunction, no remgdial acfion’shall‘be taken by the
responéible_user of the equipmént. Since the sealed soﬁrce(s)
is innherently snielded during all modes of operation, no
perscnnel hazard is possible,

If such malfunction oécurs; operéfions should be
suspended and the Instaliation and Services Department of AECL
should be notified immediately as 1o the nature of the incident.
AECL, or their Agent, will assess the situation and take what

action they deem necessary to remedy the fault and re-commission

Such sarvices as are rendered in this regard may
incur additional charges to the customer in accordance with

the terms of the contract to purchase and/or warranty.

GENERAL
Tne following equipment inspection and maintenance

procedures are those considered TO bDe the minimum necessary

ITI-1 Part 3 - GC 40
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ntTinuing erricient Op Frequency of

appiicarion will be governec by individual requiremsnts ang

experience.

[ERERAR

T

Tion covers in the snzef metal are provided

NoSouUrce Girawer mechanical iaterlock position (2) and
cumatic controi panel.,
The upper and lower sheet méTai covers and two back
sra alsoc removable, providing access to the internal
ents. it is advisqble to disconnect the power suppiy
removing the main sheet metal. |t is necessary to
the coniro!l panel! before removing tThe upper sheet metal
Thé control panél is secured by fcur machine screws.
ne four machine screws are removed the electrical wiring

unplugged from The back of the panel. The right hand

zan21s and skirt covers must be taken off before the

and lower main ccvers can be ramoved.

WEEKLY

PNEUMATIC SYSTEHM

2. Drain roesidue from the gir filter by opening The drain

valvae on The {i1iter bowl.,

ioveli in fne gir ifine tubricator., L

Aecess sy rerill o with SAE PO regutfar motor oili (non-

111-2 Part 3 - GC 4¢



6 MONTHLY

Drain water from Fhs CCmMpressor reservoir tank by

opening ihe drain valve locavel on The underside of Tne taax.,

The comprassor is [ocaTed under The sieeT metal covers aTt the

more ftrequently.
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and ricintained for inspection by the Pert

PART 4
CU&TAMIHATIUN DETECTION
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PICAL LICENSE FOR BYPRGDUCT MATERIALS

Zacii sealed source containing bdyproduct material shall

~

be tosiwd For leakage and/or contamination at intervals
not o zxceed six months. In the absence of a certificate
Jrom a transjoror indicating taai a test has been made
Qitnin six monins prior to tne tranéfer,.the sealed sourcé

¢ usaed until tested.

Cr
T

shall o

C.
G
9

Tue tese all be caepavle of deiecting the presence of

d.05 microcuries of contamination on the test sample.

Trie test sample shail be taken from appropriate accessible
sup Faonns of the dewvs ‘n vhich +i s ;S
surfacec of the device in wihich the sealed source is
permaenently or semi-permanently mounted or stored. Records

of leak tesi results shall be kept itn units of microcuries
t

N

3

nent Licensing

AuEhrorr b,

7

e - ~ . p - 4 T - - .

; £ Ly 2g4 "o =z IENs) Yo, m 0 0 2
< S 4

L0 Liriy Tes rededes Uile 4 cgenee

C

f 2.05 microcuries or

more oj removable contaminaiion, the licensee shall

el

immediately witidraw the sealed souree from use and snall

€3

cause & to ve deeontaminatsd and repaired or to De

iisresed of in accordance with Commission regulations.

~

filed within five days of tne tecst

3
[\

report Jhau,l

results, and *le corrective action taken. A copy of

Iv-1 Part 4 = G640
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suun peport shall also be sent to the Director of the
appropriate Regional cCompliance Office listed in this

Part of .the [nstruction Manual.

NOTE ON MEASUREMENT

1. Tests for lizzkage and/cr contaminarion shallAbe perférmed
by parsons named in the Conditions of the iicense or by
persons specificaltly aufhorized by the PertinenT Licénsing
AuThority to perform such services.

2. Tests spould be made with equipment comparable to trhe
BERTHOLD RATO/F Survey Meter as used by the lInstailation
and Services Department of AECL.

Tne JERTHOLD RATO/F Meter has been calibrated against

an AZCL standard 13_765 source. Using the 3 inch fi.lter
saper(s) recommehded for wipe testing 137Cs sources, a
sCale reading of 210 counts per minute (cpm) above back-
ground is equal to 0.05 microéuries of contamination

(see Excarpt BI.

7]

s. ine lilcensce

nouid adhers fo the regulations and

conditions dicirated by the local Atomic Energy Control

Authori Y. o T L .

REMOVABLE CONTAMINATION TEST FOR AECL
EQUIPMENT CONTAINING CAESTUM 137 SGURCES

Wipe Test
The appropriaie accessible surfaces of the device (*)

in wnich thne sources are parmanentlyv or semi-permanently

V-2 Part 4 - GC 490
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e¢ 3nall Se wiped Thorougnly with a piece of filter paper

7 nigh wet stren

{e]

th and absorption capacity, which has heen

slightTly moistened with waiar, fhe paper is allowed to dry
and rhe radiocactivifTy on the paper is *then measured with an

Jupropriare Jderector, ¥ The mee

]
i
h

uramernT indicares the ftotal

.

JcoTivity removed to e less fnan 0.005 microcuries the result

15 Jescribed az nagative, i. e. no removabdle contaminaTticn is

NOTE ON MEASUREMENT
Tests are made wiTh gquipment comparable fto the
GERTHOLD RATO/F Survey Meter (as used by the 3Service

)

Qaopartment or ALLCL) which has been caiibrated to AECL

w

~Tandards. (5ee fiote 2, Excerpt from Typical License for

Gvproduct Marterials.)

ROUTINE WIPE CONTAMINATION TEST

HLTJOD:

J Jdpen s;mpig Fayify door.

2. Using 3 inch filter paper of high wet strength ané
absorption capaciity moisztened witn water, perform a
wipe test on The ac¢e55§b!§‘porfion of Tthe perimeTef

oo unper dtTenuator (sge Figure 11,

. »Allow nu.wipe sampies To dry.

“. Hemove fhe uppor and iower iaspecTion Covers on fhe letTr

aend Side of The sheeT metal enciosura.

IVv-3 Part 4 - GL 40
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Y. Using more ftilrer papers moistened w?Th water, perform
wipe TesTs around the source drawer mechanical interlccks
for both The upper and {ower sources. (See rtigure 1).

6. Allow wipe éumpies to dry.

7. CounT ali wip2 zumples by dlacing in contact with a

survey meifer ooerating in & background fieid of norv

more than O.29% mrh.

HOTE ON MEASUREMENT

Tésrs should be made wiTh equipment comparabig to
the BERTHOLD RATO/F Survey Meter as used by the Instaliation
and Services Depariment of AECL.

The SERTHOLD RATO/F Meter has been calibrated

-
wn

against an AEC tandard 137Cs source. Using the 3 iach
FifTer paper(s) recommended for wipe testing !37Cs sources,

a 3cale reading of 210 counts per minute (cpm) above background

is equal to 0.05 microcuries of contamination (see Excerpi B).

= (f the count recorded exceeds 130 <pm, report to:
Atomic Lnergy of Canada Limited, Commercial Products,

OTTAWA, Catario, Canada. KZA 5W3

J. it the count recorded excoads 210 cpm (0.05 microcuries

0T removatle contaminatiound suspend oparations and agvioa
the AposropriaTe Licensing Authority and AeCL.

b Replade all sheef metal enciosures.

1v-4 © Parr 4 - GC 40
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The frequency of the above routine will be governed by

the apprepriate Agreement STate or Federal Goverrment

Agency, but in any case it is recommended that i1 be

carried out at lesast once every six months.

IV-5 . Part 4 - GC



TABLE I

USAEC REGIONAL OFFICES

HEAD OFFICE

Director,

Division of Materials Licensing
U.S. Atomic Energy Commission,
Washington, D.C. 20545

REGIONS

Connecticut, Delaware, District

of Columbia, Maine, Maryland,
Massachusetts, New Hampshire,

New Jersey, New York, Pennsylvania
Rhode Island, and Vermont

Alabama, Florida, Georgia
Kentucky, Mississippi, North
Carolina, Panama Canal Zone,
Tennessee, Virginia, Virgin
Islands, and West Virginia

Il1linois, Indiana, Iowa,
Michigan, Minnesota, Missouri,
Ohio, and Wisconsin.

Arkansas, Colorado, Idaho,
Kansas, Louisiana, Montana,
Nebraska, New Mexico, North
“Dakota, Oklahoma, South
Dakota; Texas, Utah, and
Wyoming

Alaska, Arizona, California,
Hawaii, Nevada, Oregon,
Washingtonf, and U.S.
Territories, and possessions
in the Pacific

~611 -Ryan Plaza Drive

OFFICE ADDRESS TELEPHONE NO.
Region 1, the USNRC
Office of Inspection
and Enforcement,

631 Park Avenue,
King of Prussia, PA
19406

(215) 337-1150
(215) 337-1150

Region 1I, USNRC

Office of Inspection

and Enforcement,

101 Marietta St., N.W. Suite 2900

Atlanta, GA 30323 (404) 221-4503
* (404) 221-4503

Region III, USNRC
Office of Inspection
and Enforcement,

799 Roosevelt Road,
Glen Ellyn, Ill.
60137

(312) 790-5500
© (312) 790-5500

Region IV, USNRC

Office of Inspection

and Enforcement,

(817) -860-8100
‘Suite 1000 <. (817) 860~-8100
Arlington, Texas

76012

Region V, USNRC ,
Office of Inspection (415) 943-3700
and Enforcement c (415) 943-3700
1450 Maria Lane, Suite 210

Walnut Creek, CA 94596

‘Nights and Holidays

1v-6
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REGIONS

sational

Newfoundland
Frince Edward lsland
Nova Scortia

fiew ©Brunswick

Juebec

Ontario

Slanitonda

TABLE 2

CANADIAN N. H. AND W., R. P. B.
FEDERAL AKD PROVINCIAL OFFICES

OFFICE ADDRESS

I'nter-Agency Committee on
Radiation Accidents,

(613)

drockfield Road, (24

Ottawa 8, Ontario

Assistant Deputfy Minister
ot Health,

Department of Healtn,

St. John's, Newfoundland

Division of Cancer Control,
Department of Health,

P. 0. Box 3000,
Charjottetown, P. E. .

Consutltation Services,
Department of Health, -
P. 0. Box 488,
Halifax, Nova ScoTia

Radiation Protection Officer,
Department of Health,
Fredericton, N. B.

Division of Industrial Hygiene,
Ministry of Municipal Affairs
and Environment,

9310 St. Laurent Boulevard,
Montreal, P. Q.

Senior Consuitant, Health

Physics,

Community Health Standards
eDivision, Lo

Ontario Ministry ot hHealth, ™ -

15 Overtea Boulevard,

Toronto, Ontario

Co-0Ordinator, Radiation
Protecrion,

Department of Mines, Research
and Environmental Management,
Sox 7, 139 Tuxedo Avenue,
Winnipeg, Manitoba

Iv-7 Part 4 - GC
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(902)

(902)

(506)

(514)

(416)

(204)

49

TELEPHONE NO.

398-4514

nours

T722-0711

428-4425

ERN

453-20517

965-8173

489-4511
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N. H. AND W., R. P
iD PROVINCIAL OFFI

OFFICE ADDRESS

lnter-Agcency CommiTtea on
Radiafrion Accidoents,

Brocokfietad Roadg,

Oftawa 8, Unfario

Aosistant Deputy Minister .

Cepartment of Hea
St. John's,

Division of Cancer
Department of HealTh,
P. 0. Box 3000,
Charlottetown, P. E. |.

Consultation Services,
Departmeni ot Health,
P. 0. Box 488,
Halifax, MNova ScoTis
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HEALTH PHYSICS
WALTER REED ARMY MEDICAL CENTER
Washington, D.C. 20012

HSWP-~-QHP 26 March 1982
*#*S0P Number 1-6

LEAK TESTING AND INVENTQRY OF SEALED SOURCES

1. PURPOSE. The purpose of this SOP is to provide continuity in the standard
leak testing procedures for sealed sources containing alpha, beta and/or gamma
emitting radionuclides possessed, used and stored at WRAMC and tenant activities.

2, GENERAL.

a, Despite the fact that many precautions are taken to prevent leakage,
the radioactive materials do occasionally leak from the capsule. Radioactive
material which leaks from a source is a hazard in that it may become airborne or
transported in some other way to become inhaled or ingested by personnel. The
purpose of leak-testing sealed sources is to detect the leakage of the radionu-
.clide before it becomes a hazard, and to comply with applicable regulations.

b. All sources at WRAMC will be leak-tested by the Health Physics Office
Operations Branch,

c. Where a conflict of regulations (to include applicable USNRC Licenses and
DA Authorizations) exists, the more restrictive regulation will be followed.

d. Sealed Source means any radioactive material that is inclosed in, or is
to be used in, a container in a manner intended to prevent leakage of the radio~

active material or any of its daughter products.

e. Leak Test Requirements:

(1) Each sealed source acquired by WRAMC and containing radiocactive material,
other than Hydrogen 3, with a half-life greater tham thirty days and in any form
other than gas shall be tested for contamination and/or leakage prior to use.

In the absence of a certificate from a transferor indicating that a test has been

made within six months prior to the transfer, the sealed source shall not be put
into use until tested.

~(2) Any licensed sealed source is exempt from such leak tests when the source
contains 100 microcuries or less of beta and/or gamma emitting material or 10 micro-
curies or less of alpha emittimg material.

(3) Except for alpha sources, the periodic leak test requirement specified
below does not apply to sealed sources that are stored and not being used. The
sources excepted from this test shall be tested for leakage pricr to any use or
transfer to another person unliess they have been leak tested within six wmonths
prior to the date of use or transfer.

* This SOP supersedes HP SOP 1-6, dated 16 July 1980

SOP REVIEWED - NO CHANGES NEEDED - 28 JULY 1983

SOP REVIEWED ~ NO CHANGES NEEDED - 15 FEBRUARY 1985

Incl 4 to Supl 2, Form NRC 313(I), Item 15
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(4) Each sealed source containing by-product material, other than Hydrogen
3, with a half-life greater than thirty days and in any form other than gas
shall bte tested for leakage and/or contamiunation at intervals not to exceed six
months except that each source designed for the purpose of emitting alpha parti-
cles shall be tested at intervals noi to exceed three months.

(5) The test shall be capable of detecting the presence of 0.005 microcurie
of radioactive material on the test sample., The test sample shall be taken from
the sealed source or from the surfaces of the device in which the sealed source
is permanently or semipermanently mounted sr stored on which cne might expect
contaminaticn to accumilate, Recocds of leak test results shall be kept 1in uanits
oL microcuries and maintained by the Hexlth Physice Offi

f. If there ie reason to suspect that a sealed source might nave been dam-
aged, it will be tested for leakage before further use, :

g. All sealed sources fourd to be leaking and/er contaminated will be im-
mediately withdrawn from use by Health Physles. The Health Physics Officer will
decermine whather or uot ths cour-e is lezking., If it 1s leaking, he will direet
that it be resealed or disposed of 1in 2ccordance with existing regulations.

h. Inventory Requirements:

(1) Each sealed source at WRAMC containing quantities of radioactive mate-
rial in excess of 0.1 micrecuries of radionuclide requiring a DA Authorization,
cr gquanticies of by-product material in excess of ihe quantities listed ian 10 CFR
30.71, Schedule B, shall be inventoried quarterly as required by 10 CFR 35.14.

(7) The leak testing procedure specified in paragraph 2e of this SOP shall
stitute the required inventory for sources.that must be leak tested.

led source at WRAMC will be assigned a Pealth Physics Control

(3) h‘a._t
e Radivactive Materials (ontrol Brancii.

Numbter by tE

(4) EBach sealed source or ics cn
the Health Physics Control Number for that source:

3. SAFETY.

a, Appropriate safety measures will be observed while performing leak tests
to minimize personnel exposures.’ Such measures will maximize the use of time,
distance and shielding.
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b. High intensity sources such as brachytherapy sources will not be touched
They will be handled with remote handling devices or longhandled forceps.

c. Appropriate personnel monitoring devices such as whole-body film badges,

wrist film badges and self-reading dosimeters will be worn while performing leak
tests.

4, LEAX TESTING METHODS.

a. In generai, alpha, beta and gamma sealed sources are leak tested by taking

a one (1) inch diameter filter paper disc and obtaining a dry or wet wipe of acces-
sible areas of the source or source holder in which the source is permanently
mounted. When taking wet wipes the solution used should not be harmful to the
source capsule or holder. All exposed surfaces of the source or holder will be
wiped. Paper wipes will he placed in paper envelopes or plastic bags and sent for
Laboratory analysis. Care will be taken to avoild cross-contamination.

b. Radium Sources.

(1) Brachytherapy sources {Charcoal Absorption Test) - Approximately 1/2
gram of activated charcoal is placed in a capped/stoppered glass tube. A wad of
cotten ig placed over the charcoal to szparate charcoal and source.

The source
Wwill remain in the sealed tube for at least

24 hours. After 24 hours, uncap the
tube, remcve the souvce, immediately reseal the tubz and send sample to Labora-
tory for analysis. A blank charcoal coantrol sample will be sent along with each
samplie to distinguish environmental Radon from that produced by the source.

{2) Other radium sources - Sources toc large to be tested by the method out-
ined in b{l;, above, will Le tested by using a scalable plastic bag in place of
‘he gilass tube. A1l other procedures will be the same as b(1). ‘

bt

c¢. Gamma Irradiators (AECL Cammacellsj - Dry paper wipes will be obtained
from the following locations if they are accessible:

(1) Upper external ram.,

(2) - Inside the “irradiator chamber. - ~~— -~
(3) Lower external ram.

(4) Floor beneath the ram,

Leak testing will be performed witn the source in the unerposed positijon,
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5. SAMPLE PROCESSING.

a. All samples will be forwarded to the Laboratory for'quantitative analy-

sis. Samples will be identified by the Health Physics Control Number of the
source tested,

b. Data furnished for samples taken by the Charcoal Adsorption Test will
include the time when the source was removed from the glass tube.

c. Samples will be analyzed by the Laboratory using appropriate methods

and results will be returned to requestor.

6. EVALUATION,

a. Radium Sources - If the leak test reveals the presence of 0.001 mi-ro-
curies ¢ir more ¢i removable contamination, it shall be immediately withdrawn
from use and disposed cf in accordance with this SOP,

b. Other Sources - If the leak test reveals the presence of 0.005 micro-
curies or more of removable contamination, it shall be immediately withdrawn
from use and disposad of in accordance with zhis SOP.

7. DISPOSAL OF LEAKING SOURCES.

All sources found to be leaking greater than the values specified in para 6,
above, will be handled in accordance with 10CFR 35.14 and 10 CFR 20, and will
be immediately withdrawn from use, decontaminated and repaired or disposed of
in accordance with applicable Federal, Army and State regulations,

8. INVENTORY AND LEAK TEST RECORDS FOR SEALED SOURCES.

a. A Record of Sealed Source Inventory and Leak Testing for each sealed
source will be maintained by the Radiocactive Materials Control Branch. The

Record of Sealed Source Inventory and Leak Testing will countain the following
information:

(1) Specifiq icems of equipmant or radioisotepe
{2) Serial nuﬁber
"(3) Health Physics control number
(4) Incatioﬁ of items
(5) Radiation lovels
(6} Radicactivity
(7) NRC or DA autherization numﬁefs

(8) Receipts, transfers, and lccal disposals
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{9) Date of inventorv and name of perscn making the inventory

(10) WRAMC Radioactive Material Authorization uumber

b.

The Record of Sealed Source Inventory and Leak Testing will also serve

as a record of leax testing. Consecutive entries will be made for each test
arnd include the date, activity detected in microcuries, and initials of person
performing test,

Y. RETERENCES.
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Element (atomic numberd i 15052pa

ingm (28) LY
PY am
A2 1]
i Y 32
tv 63
2n 65
Zn E5m
Zn 69
Zuconmm (40 ... 2: 95 .
Zr 97
Gota and/or gamma emwting UypIos- | .
uCt Mmaténal Aot isled acowe with
halt-kig iasy than 3 y=ars '

&g (30)

< 810 Jven only 1ov .82 maled!: normaty used
¢ S gm for sohds

Norte I: Many radioisotopes disintegrate
into Isctopes which are also radioactive. In
expressing the concentrations in Schedule
A, the activity stated s that of the parent
isotcpe and takes into account the daugh-
ters. )

tNoTE 2 For purposes of §30.14 where
there w invoived a combination of isutopes,
the Yhimit fer the comtination ‘..u. Ad be e
rived as foliows:

Determine {or each isotope in the produrct
the ratio between thie concentration present
in the product and the exempt councentra-
tion esiablished in Schedule A for the spe-

sifir. isotope when not it combination. The

surn of such ratios muy not ex-ceed 17 (e,

unityl

Example:

Concentration of Isotope A in Product +
Fxempt concentration of Isotope A

Concentraiion of IsoLope B Bin Product =1
Exempt concentration of Isotope B

{30 FR 8185, June 26, 1965, as amended at

35 FR 3982, Mar. 3, 1970. 38 FI? 29314, Oct.
24, 1973} . -

§30.7t Schedule B.

Byproduct matenal

Antimonty 122 (Sb 122, -~
Ant:mony 124 (Sb 12%) .. ...
Antirnony 125 (Sb 125)
Arseng 73 (As 73}, ..

Arserc T4 (As 74; ... . : 1
Arsenic 76 As 7€) . ) i w0
Arsame 77 (AL 77) .. . . P (DA
Barurm 131 (Ba 13 : 15
Aanum 133 (3a 13 i Al
3anurn 140 {Ba 140)...... ’ 1
dhisemuite 210 {3 210) . ’ !
Broarine B2 v 8Z; L. . 5]
Canmum 103 (CGJ 109 "
Cagmum 115m (Ce 115m) : VY
Cadiv.m 115 (Cd 115) ., ’ [Dh

MEAAL APPLICABILITY TQ DO#”

Catcrum 45 a3 4%
Calown 47 (Ca 47
Carbon 14 1C 144
Cerur 43 {Co 141}
Conum 143 (e 1)
Cetum 144 00 144)
Sesar 1 (78 1)
Coswrm 124m (< 1 3am;
Covam 134 103 134)
Ceswne 135 (08 135)
Ceswum 18 (75 136).
Cesum 137 (Cs 137y

C wenrur 36 (Ct 35}

ne 38 (Cl 39)

soan 58m (Co Lam)
L.otait 58 (Co 50) .
Capalt 83 (Co 50
Copger 64 (Cu 635,
Ciysproswum 165 Dy 165
Oysprosum 166 1y 166)
Ertwum 169 (Er 158) .
Erbwm 121 (Er 171y

Europum 15292 h {Eu 195292 m
Europram 152 13 yr {Eu 152 13 ym)

Europium 154 (Ey 154)
furopum 155 (Eu 159

__.Fluonine 18 (F 18, .
Gadohnum 153 (Ga 'SJ\

Gagehnum 159 {Ga 159
Gatiaum 72 (Ga 73
Gesmanam 71 (Ge 71
i 198 (Au 108) .
Gaoid 1349 (AL 139}
Hatroun 181 (it iE e
Hotrewym 166 {Ho téoj
tyaragan 3 (W 3

lrdwara 1200 (in Vo 'm,
fdw s 114m (in S
‘num V1Sm e
ehum 115 (n o1t
icdire 126 {127
toging 26t 76)
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1.000
10
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10
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10C
100




IS

Syprovuct matena,
‘ewdisen 2 74 {ir 194)

ron S5 1re Sy ..

rzn 59 (Fe 59)

Kryptan £8 1K 85)

Krypton 87 (Kr 87)

t anthanum: 140 (La 140)

Lutetwum 177 {Lu 177}

Manganese S2 (Mn 52} .
Manganese 54 {Mn L4
Marganesg 36 (Mn {
Marcury 1G7m (
Marcury 137 (g :
Marcury JOJ (HG 203
Motybdnnum 99 (Mo 99)
Neodymam 147 (NG 17
teodymmim 143 (NG a9y . .
Necket 59 (N 58) BN
Nickel 63 (N 63)...

rickal 65 (N 65)..

N:obwum 43m (Nb 930}

iobium 98 it 9%)

tuctium 27 (Nb 97)

Qsimum 185 10s 18%9)

Campm 191m {Os 131w

nawgm 191800 130

Csmuaas 193 (Os 183) .

Patigawm 152 (Pg 03}

Saliadwm 109 (Fd 1081
Fnospnerus 32 ¢ 320 .

Satinum 151 P 191

Slatnum 193m (P 193m)

Plabnum 193 (Pt 163}

Ptaunum 197m (Pt 197m;

Fiabnum 197 (P 187)
Poiomum 210 (Po 2101 .
Potassium 42 {h 43).
VraseoGymium 142 {Pr 13}
Praseodymium 143 {Pr 142}
Promethwum 147 (Pm 147
Puomethiym 149 [Pm 145) ..
Khenwm 186 (Re 186) .. ..
fAren.um 188 (Re 188)

Rhodwm 103m (Rh 1C3m}
Ahodium: 105 (Rh 103} ...
Rubdsm 86 (Rb 86) ...
Rubwdium B7 (AL 87) . .
Rutherwum 97 {Ru 97)
Futheraum 103 (Ru 1C3). ..
Rutheruum 105 (Ru 105). .
Huthemem 166 [Ru 106)
Camanum 151 (Sim 151)
Zamamzm 153 (Sm 193
Scarum 48 (S <u)
Scandwim 47 (Sc 47) .
Scantum 23 (S¢ 481
Solerium 75 (S TS)

Swegn 31 (S 31}

- Sitver 108 (Ag 105)

Sibver 170 (A5 1 10mj
Siver 111 {Ag 111)
Soarum 24 (Na 24) .. ..
Suontum 85 (Sr 89) .
Strontum 89 (Sr 4%y
Strontam 90 (Sr 50
Sirontrum 91 {Sr 541
Strontium 92 (Sr 924
Zulphar 35 (S 35
Taitawa~ (82T 1823
foenretium 96 (T 9€;
Tecnnetwm 97m (f¢ 37m)
Techreuwm 97 (Tc 571
Technctum 33m (T¢ 39T
Techngtum 99 (Tc 99

00

100
00

b
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O praduct materid’

Felunum 125m :Te asbmy G
Tollrum 127m (Te teim i
Tedunecmn 127 (To 167 . nz
Tellurum 129m (Te 125my . ’ 6
Toiuram 129 iTe i29) o "
Tevionum 1310 1 Te 131md ; b
< 13N . N
N . W
TRt 1250 ' 100
Thahe. - 2o . ’ 10
T=ahwm 1Ty . 100
! TR RECAET] ! 0
LI R EET R oL o [}
Trowm 17 {Tm 17y . - . .. 1%
Ta 11345 11 ' Y
Tin 1295 (Sa 125, . . . "
Turgsten B! W "uT) . . 10
fungsten 185 (W 185) | . ; 0
Tungsten 187 (W 187) . : 10
Vnetgip 48 0V ad) R . 190
Aenon 13.m (La 130n) . : 1,909
“unon 133 e 135) . i 100
Nzl 135 (Xe 139) I Lo 100
Viterhum 175 V6 110 v 100
igmpm 9 (Y 308 ; n
fium S 4Y 249) L 10
Thnem 82 (Y 27) . o 160
Yo 93 (v 23). - ] 150
Jre et iZn by L L -t 10
Zine 63im {2n 6.7) i 100
2Zine 63 (70 69) I 1,000
2ecoriam 93 (21 93) ! 10
2uconium 95 (20 95) ! 10
Zrcorum 97 {Zr 9N . I | 10
Any byproduct matenal act isted above other .
than aipha emiting byproduct matenai ... ..... 0.1

Note: The reporting and record keeping
requirements coutained in this part have
been approved by the General Accounting
Office under B-180225 (R0079), (R0089).
and (R0173).

(Sec. 201, Pub. L. 93-438. 88 Stat. 1242 42
U.S.C. 58411

{35 'R 6427, Apr. 22, 1970. as amended at 36
FR 16898, Auji. 26, 1971; 42 FR 25721, May
19,1971}
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Date & Place of Birth:

Home Address: 2 : 5

i -\
‘Home Telephone Number: |
Qffice Address: “Health Physics Office

Walter Reed Army Medical Center
Washington, DC 20307

Office Telephone Number: (301) 427-5161

Degrees: MSA - ‘Governmental Administration j
George Washington Universit;

Washington, D.C.

MSPH - Radiological HealthI; ]
University of North Carolina
Chape! Hill, NC

Pl

BS . - Biology|
Virginia Military Institute
Lexington, VA

Other Education and Training:

1980 : Medical Effects of Nuclear Weapons

Armed Forces Radiobiology Research Institute
Bethesda, MD

1973 - NBC Defense Officer's Course
NATO School
Oberammergau, Germany

1971 Opz.a ions Research/Systens Analysis Executive Course
LIS Army Management School
Fort Belvoir, VA

1570 Introduction to Computer Tecinology
‘ Department of rW¢=fe'1sc Camputer Institute

Washmgton D(

Tnel § to Supl 2, Form NRC 313(I), Items 16 § 17
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WOODWARD, William E. (Continuation of Curriculum Vitae)

1969

1969

1968 & 1962

1963

1967

1962

1957

Chronological Experience

Jun 1981 - Present

Sep 1978 - Jun 1981
Sep 1975 - Sep 1978
Jun 1972 - Sep 1975

Jan 1968 Jun 1972

Contract Administration

-George Washington University

Washington, DC

CBR Weapons Orientation Course
Dugway Proving Ground, Utah

Nuclear Weapons Orientation Advanced Course
Interservice Nuclear Weapons School
Sandia Base, New Mexico

Nuclear Hazards Training Course
Interservice Nuclear Weapons School
Sandia Base, New Mexico

AMEDD Offlcer Advanced Course
Fort Sam Houston, TX

Medico-Military Applications for Nuclear Medical Officers
Part I — National Naval Medical Center
Bethesda, MD

Part Il — Walter Reed Army Institute of Research
Washington, DC

AMEDD Officer Basic Course
Fort Sam Houston, TX

Chief, Health Physics Office
Walter Reed Army Medical Center
Washington, DC 20307

Biomedical Radiation Effects Staff Officer
Weapons Effects Division

US Army Nuclear and Chemical Agency
Fort Belvoir, YA

Director of Programs

US Army Medical Research and Development Command
Fort Detrick, MD

Deputy Commander

US Army Radiological Hygiene Agency, Europe
Landstuhl, Germany

Chief, Radiation Research Branch

US Army Medical Research and Development Command
Washington, DC



WOODWARD, William E. (continuation of Curriculum Vitae)

Aug 1965 - Jan 1968  Biology Department Staff
Division of Medicinal Chemistry
Walter Reed Army Institute of Research
Washington, DC :

Nov 1962 - Aug 1965 Chief, Radioisotope Laboratory
US Army Tropical Research Medical Laboratory .
San Juan, Puerto Rico

Experience Summary:

Seventeen (17) years of applied Health Physics, Biomedical Radiation Effects Research,
and Radiological Emergency Medical Response Planning. Currently, Director of the health
physics program for Walter Reed Army Medical Center. The Center's program provides
comprehensive health physics support to a 1280-bed hospital, the Walter Reed Army Insti-
tute of Research, the Armed Forces Institute of Pathology, the US Army Medical Research
Institute for Infectious Diseases and certain other activities in the Washington area. The"
program monitors three (3) Nuclear Regulatory Commission By-Product Material Licenses -
and a Department of Army Authorization for naturally occurring/accelerator produced
radionuclides. The program encompasses approximately 150 laboratories using radioactive
materials, 160 X-ray units, 25 high intensity light sources, and 450 individuals on personnel
dosimetry monitoring. Also responsible for the training, equipping and direction of the
only Army Radiological Advisory Medical Team, a nuclear accident/incident control team.
Previous health physics experience encompassed evaluation and administration of nuclear
medicine pharmacy procedures, research and development of methods for providing protection
against the effects of nuclear radiation on the battlefield, and establishment of policies
and procedures for the organization, training, equipping, and testing of the US Army's
Radiological Emergency Medical Response Teams. These assignments involved lecturing
to staff, dosimetry and measurement, equipment specification, emergency planning and
analysis of personnel radiation protection measures.

BIBLIOGRAPHY

C.J.D. Zarafonetis, H.L. Ley, Sr., D.M. Kerr, R.L. Wagner, Jr., and W, E. Woodward: “Nu-
clear Protection for the Soldier," Final Report of the AD HOC Committee of the Army
Scientific Advisory Panel, April 1977.
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JUL 18 1980

SUBJECT: Renewal of US Nuclear Regulatory Commission License No,

08-01738~-03

Wz?/-/'l }1 Y
THRU:  TSG HQDA (D. )
WWO ANGEH WM S,

TO: . Director

Division of Fuel Cycle and Material Safety
- Office of Nuclear Material Safety and Safeguards
US Nuclear Regulatory Commission

Washington, DC 20555

Enclosed are two copies of application for renewal of USNRC License No.
08-01738~03 for Walter Reed Army Medical Center.

FOR THE COMMANDER:

1l Incl
as (dupe)

CF: CDR, HSC, ATTN: HSPA-P
CDR, USAEHA, ATTNt HSE~RH

foo ran0H (S

47 s j Hﬁzfn/w’%

PATRICK J,
MAJ, MSC
Adjutant General




JUL 6 1980

Department of the Aray

kalter Reed Araly Medicail Center

ETTi: Bernhard 7. Miteemeyer, MD
Major General, MC

: Commanding

Washington, D.C. 20012

LICENSE No. =~ G&-U1736-G3

CONTROL No. _ 04615

DOCKET No.  U3U-U6855

SUBJECT: LICENSE RENEWAL APPLICATION
Gentlemen: ' o -

Tnis is to acknowledge receipt of your application for renewal of the .
material(s) license identified above. Your application is deemed timely
filed, and accordingly, the license will not expire until final action has
been taken by tnis office.

Any correspondence regarding the renewal application should reference
the control number specified and your license number.

Sincerely,

- Lueah Treper

Material Licensing Branch
Division of Fuel Cycle and
Material Safety



FoRrM NRC-313 1 U.S. NUCLEAR REGULATORY COMMISSION 1. APPLICATION FOR:
(1-79) {Check and/or complete as appropriate)

10 CFR 30

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
INDUSTRIAL

a. NEW LICENSE

b. AMENDMENT TO:
| LICENSE NUMBER

See attached instructions for details.

Completed applications are filed in duplicate with the Division of Fuel Cyche and Material Safety,

Office of Nuclear Material Safety, and Safequards, U.S. Nuclear Regulatory Cormnission,
. . L . . L . c. RENEWAL OF:
Washington, DC 20555 or applications inay be filed in person at the Conmmission’s office at —CICENSENUMEER
1717 H Street, NW, Washington, D. C. or 7915 Eastern Avenue, Silver Spring, Maryland. X | 08-01738-03
2. APPLICANT'S NAME (Institution, firm, person, etc.) 3. NAME OF PERSON TO BE CONTACTED REGARDING THIS
Walter Reed Army Medical Center APPLICATION CPT Dennis A. Stevenson
Washington, DC 20012 Health Physics Officer, WRAMC
TELEPHONE NUMBER: AREAZCODE — NUMBER EXTENSION TELEPHONE NUMBER: AREA CODE — NUMBER EXTENSION
(202) 576-1100 (301) 427-5104
4. APPLICANT'S MAILING ADDRESS (/nclude Zip Code) 5. STREET ADDRESS WHERE LICENSED MATERIAL WILL BE USED
Commander finclude Zip Code) Yalter Reed Army Institute of
Walter Reed Army Medical Center Resgarch, Washington, DC 20012 & US Army
ATTN: HSWP-QHP Medical Research Institute for Infectious
Dise
Washington, DC 20012 ases, Ft Detrick, Frederick, MD 21701

(IF MORE SPACE IS 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
Individuals approved by the Radiation Confrol Commit tee,
a. Walter Reed Army Medical Center

C.

7. RADIATION PROTECTION OFFICER | Attach a resume of person’s training and experience as outlined in Items
gPXRngnis A. hStevenson = Ref: AR 40-14 }16and 17 and describe his responsibilities under Item 15. '
c -37, the Health Physics Officer wiFl be appointed by the Commanding General,

8. LICENSED MATERIAL

L ELEMENT CHEMICAL - | "NAME OF MANUFACTURER MAXIMUM NUMBER OF
I AND AND/OR ’ AND MILLICURIES AND/OR SEALED
N MASS NUMBER PHYSICAL FORM MODEL NUMBER SOURCES AND MAXIMUM ACTI-
E {1f Sealed Source) VITY PER SOURCE WHICH WILL
. BE POSSESSED AT ANY ONE TIME
NO. A B . cC 0
- : AECL, HModel C-166, Max. total Ci: 16,000
(m | Cobalt-60 Sealed Source C-167 or C-198 Max. Ci/source:16,000
' AECL, Model C-161- Max. Total Ci: 4,200
2) | Cesium-137 Sealed Source Type 8 Max, Ci/source: 2,100
Max. total Ci: 26,400
(3 | Cobalt-60 Sealed Source AECL, Model C-198 Max.Ci/source: 26,400
) : AECL, Model C-161- Max. total Ci: 4,200
(4) Cesium-137 < . | Sealed Source Type 8 | Max. Ci/source: 2,100

DESCRIBE USE OF LICENSED MATERIAL
E ‘

To be used in AECL Gammacell 220 irradlator located at WRAIR, Washington, DC, for
(1) |medical research and development and radiation dosimetry.
To be used in AECL Gammacell 40 Irradiator located at WRAIR, Washington, DC for

{2 |small animal irradiation, medical research, development and radiation dosimetry.
To be used In AECL Gammacell 220 Irradiator located at USAMRIID, Ft. Detrick,

(3 |[Frederick, MD for medical research and development & radiation dosimetry,
To be used In AECL Gammacell 40 Irradiator located at USAMRIID, Ft. Detrick,
() |Frederick, MD for medical research and development and radiation dosimetry. ¢

FORM NRC-313 1 (1-79) : : 7
| | 04615 461-




9. STORAGE OF SEALED SOURCES

',' CONTAINER AND/OR DEVICE INWHICH EACH SEALED NAME OF MANUFACTURER MODEL NUMBER
N | souRce WILL BE STORED OR USED. .
NO. A. . 8. c.
Atomic Energy of Canada B
(| AECL Gammacell 220 Irradiator Limited Cammacell 220
' ' . Atomic Energy of Canada '
{2) | AECL Gammacell 40 Irradiator Limited Cammacell 40
. Atomic Energy of Canada
(3 | "ARCL Gammacell 220 Irradiator Limited Gammacell 220
Atomic Energy of Canada ’
' AECL Gammacell 40 Irradiator Limited : Gammacell 40
10. RADIATION DETECTION INSTRUMENTS
TYPE MANUFACTURER'S MODEL NUMBER RADIATION SENSITIVITY
L " OF NAME NUMBER AVAILABLE DETECTED RANGE
N INSTRUMENT {alpha, beta, . {milliroentgens/hour
NEO gamma, neutron) or counts/minute}
) A 8 c D E F
(1| REFERENCE: Application for| renewal of NRC Materialp License -~ Medical,
. " No. 08-01738-04], 18 July 19Y9, Tab Y. ~
{2) '
(3)
(4) .
11. CALIBRATION OF INSTRUMENTS LISTED INITEM 10
Za. CALIBRATED BY SERVICE COMPANY : Ob. CALIBRATED BY APPLICANT
NAME, ADDRESS, AND FREQUENCY Attach a separate sheet describing method, frequency and standards

REFERENCE: Application for renewal of NRC used for calibrating instruments.
Material License - Medical,

No. 08-01738-02, 18 July 1979, ffab 10.
12. PERSONNEL MONITORING DEVICES

 TVYPE SUPPLIER :
(Check and/or complete as appropriate.) {Service Company) EXCHANGE FREQUENCY
A B8

c

REFERENCE: Application for remewal :
of NRC Materials License- 0 MONTHLY
" Medical, No. 08-1738-02,
O (2) THERMOLUMINESCENCE 18 July 1979, page 3 of |03 QUARTERLY
DOSIMETER (TLO/ Form NRC~-313M.

3 (1) FILM BADGE

[0 (3) OTHER (Specify):

(O OTHER (Specify):

13. FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch{es) and description(s).
X a. LABORATORY FACILITIES, PLANT FACILITIES, FUME HOODS (Include filtration, if any), ETC.

b. STORAGE FACILITIES, CONTAINERS, SPECIAL SHIELDING (fixed and/or temporary), ETC.

c. REMOTE HANDLING TOOLS OFf. EOUIPME'NT, ETC.

{J d. RESPIRATORY PROTECTIVE EOUIPMENT, ETC. SEE SUPPLEMENT NO. 1.

: 14. WASTE DISPOSAL
a. NAME OF COMMERCIAL WASTE DISPOSAL SERVICE EMPLOYED

b. IF COMMERCIAL WASTE DISPOSAL SERVICE ISNOT EMPLOYED, SUBMIT A DETAILED DESCRIPTION OF METHODS WHICH WILL
BE USED FOR DISPOSING OF RADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED. If
THE APPLICATION IS FOR SEALED SOURCES AND DEVICES AND THEY WILL BE RETURNED TO THE MANUFACTURER, SO STATE.

Sealed sources specified in this application will be returned to the manufacturer

for disposal.
0461s
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INFORMATION REQUIRED FOR ITEMS 15, 16 AND 17

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:

156.

16.

17.

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 leak testing procedures, or if leak testing will be
performed using a leak test kit, specify manufacturer and model number of the leak test kit.

FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each individual named in
ltems 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
received, etc.

a. Principles and practices of radiation protection.

b. Radioactivity measurement standardization and monitoring
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 Items 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. [nclude fist of radioisotopes and
maximum activity of each used.

SEE SUPPLEMENT NO. 2. .

18. CERTIFICATE

(This item must be completed by applicant)

The applicant and any official executing this certificate on behalf of the applicant named in ftem 2,
certify that this application is prepared in conformity with Titie 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.

WARNING.—18 U.S.C., Section 1001; Act of June 25, 1948; 62 Stat. 749; makes it a criminal offenss to make a willfully false statement or
_representation to any department or agency of the United States as to any matter within its jurisdiction.

a. LICENSE FEE REQUIRED ' b. CERT
{See Section 170.31, 10 CFR 170)

IClAL/F(gTwat reLW
MY, fé/ L,

AME (Type or print} "
BERNHARD T. MITTEMEYER, MD

(1) LICENSE FEE CATEGORY:

d. TiITLe Major General, MC
Commanding

(2) LICENSE FEE ENCLOSED: $

.

FORM NRC-313 t (1.79)

e. DATE ///’;/m
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SUPPLEMENT NO. 1

Item 13, Form NRC-313(I), Facilities and Equigment Renewal Application for NRC
NRC License 08-01738--03

1. 1Item 13a, Facilities:

a. AECL Gammacells listed on lines number 1 and 2, Item 8 of this applica-
tion are located on the ground level of Building 40, Room B099, Walter Reed Army
Institute of Research (WRAIR), Walter Reed Army Medical Center, Washingtomn, DC.
The Gammacell 220 is located in the northeast corner of Room B099. The Gammacell
40 1s located in the irradiation suite of Room B099. Since the irradiation suite
was designed for X-ray use, it is constructed with lead-lined walls, door, and a
thick concrete ceiling. The only entrance to Room B099 is a door located in the
southwest corner. A diagram of Room B099 is attached as Inclosure 1 to this supple-
ment .

b. AECL Gammacells listed on lines number 3 and 4, Item 8 of this application
are located on the ground level of Building 1425, Room AA413, USAMRIID, Fort Detrick,
'MD. Since Room AA413 was designed as an irradiation suite, the walls and ceiling
are constructed of high density concrete of 12" and 16" thickness respectively.

The room is bordered on two sides by biological hot suites and on two sideg by in-
frequently used hallways. The overhead area is a pipe and ventilation crawl space
which would be occupied only in case of repairs. A diagram of Room AA413 is
attached as Inclosure 2 to this supplement.

2. Item 13b, Storage Facilities, Containers and Special Shielding:

AECL Gammacells listed in Item 8 of this application will be permanently used
and stored in the locations specified above. Since the sealed sources will not be
removed from their respective Gammacell units, no additional containment or shield-
ing is required.

3. Item 13c¢c and d, Remote Handling Tools and Respiratory Protective Equipment:

Since the sealed sources are an integral part of the Gammacell unit, no remote
handling tools, equipment or respiratory protective equipment 1s required for opera-
tions involving use of the Gammacell units. Equipment that could be utilized to
respond to an unforeseen emergency is specified in the application for renewal of
NRC Material License - Medical, No. 08-01738-02, 18 July 1979, Tab 1l.
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SUPPLEMENT NO. 2

Items 15, 16 and 17, Form NRC-313(I), Renewal Application for NRC License
No. 08-01738-03

1. Item 15, Radiation Protection Program:

a. Radiation Protection Officer's duties and responsibilities are enumerated
in AR 40-37, "Medical Services - Licensing and Control of Radioactive Materials

for Medical Purposes," Appendix B, 7 January 1977. See Inclosure 1 to this supple-
ment,

b. Radiation Control Committee's duties and responsibilities are enumerated
in the application for renewal of NRC Materials License - Medical, No. 08-01738-02,
18 July 1979, Tab 7.

c. The procedure for obtaining authorization to use radioactive material under
Walter Reed Army Medical Center's Nuclear Regulatory Commission Licenses is enum—
erated in the application for remewal of NRC Materials License - Medical,

No. 08-01738-02, 18 July 1979, Tab 8.

d. Operating and safety procedures for AECL Gammacell 220 Irradiator and Gamma-
cell 40 Irradiator are attached as Inclosures 2 and 3 respectively to this supple-
ment.,

(1) Any proposed modifications to a Gammacell unit, including all proposed
deviations from established operational or administrative procedures shall be sub-
mitted to WRAMC Radiation Control Committee. This committee shall review such pro-
posals and determine whether or not they are advantageous to the operation of a
Gammacell unit. All proposals will be classified in one of the following categories.

(a) Major Safety Change: Any change which affects the degree of hazard associ-
ated with the operation of an AECL Gammacell unit. '

(b) Minor Safety Change: Any change not classified as a major change which is
directly associated with the safety of a Gammacell unit. Included in this category
are changes in the principal administration and operational procedures, health

physics procedures and mechanical or electrical system alterations to a Gammacell
unit, '

(c) Routine Change: Changes which have no bearing on the safety characteristics
of a Gammacell unit.

(2) A1l major and minor safety changes require the approval of the WRAMC Radi-
ation Control Committee prior to requesting approval of proposed changes, through
appropriate channels, from the Nuclear Regulatory Commission.



SUPPLEMENT NO. 2 (Continued)

e. Leak testing procedures shall be performed in accordance with the ‘
applicable sections of HSWP-QHP Standard Operating Procedure Number 1-6, '"Leak
Testing and Inventory of Sealed Sources," 16 July 1980 (Inclosure 4).

2, Item 16, Formal Training in Radiation Safety; and Item 17, Experience:

a. Individuals who will use or directly supervise use of licensed material
specified in this application must be approved by the WRAMC Radiation Control
Committee in accordance with the procedures delineated in the application for
renewal of NRC Material License - Medical, No. 08-01738-02, 18 July 1979, Tabs
7 and 8. '

" b. A resume of the training'experience for CPT Dennis A. Stevenson, Health
Physics Officer, WRAMGC, is attached as Inclosure 5 to this supplement.
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ARMY REGULATION HEADQUARTERS
DEPARTMENT OF THE ARMY
NoO. 40-37 WASHINGTON,DC, 7 January 1977
MEDICAL SERVICES '
LICENSING AND CONTROL OF RADIOACTIVE MATERIALS
FOR MEDICAL PURPOSES

Effective | February 1977 _
This is a complete revision of AR 40-37 and reflects the current requirements of the Nuclear Regulatory Com-
mission as published in Title 10, Code of Federal Regulations, for the use and control of radioactive materials
Jfor medical purposes worldwide. Supplementation of this regulation is prohibited, except upon approval of
The Surgeon General [HQDA (DASG-HCH) WASH DC 20310]. This regulation does not apply to the USAR

and NBG.
Paragraph  Page

PUTPOSE. . o oo 1
S o 2 1
Explanation of terms ... ... .. 3 2
Responsibilities. . .. ... . .. o 4 3
Reportingrequirements . .. ........ ... 0. i i e e 5 5
Applications for NRCHicenses . .. .. ... ... .. . i 6 5
DA radioactive materials authorization ... .. ... . ... ... ... L i 6
Applications for DA radioactive materials authorization . . ... ... .. ... .. ... ... ... .. .. .. ... 8 6
Use of radioactive material forin vitrotesting. . . . .........ot ittt 9 6
Control of needles and syringes . . ... ... ... ... ... 10 6
Night vision adaptometers . ... ... ... ... .. 11 6
Consent by nonmilitary patientstomedicalcare ... ... ... ... ..ottt 12 6
Calibration of eye 8pplicRLOrS. . . .. .. ... .t e 13 7
Reportofunusual occurrence. . .. ... ... .. . L 14 7
Accidents NAINJUIIES . . ...ttt e 15 7
References .. ... ... ... . e 16 7

Appendix A. Training and Experience for MedicallHuman Uses of Radioactive Materials

................................ A-1
B. Radiation ProtectionOfficer. ............... ... ..... . ... ... .. ... ........ e B-1
C. Instructions for Completing NRCandDAForms.. ... ............ ... .. T C-1
D. Nenroutine Human Use of Radioactive Materials. ............. ... ... oot iiinii i D-1
E. List of Well Established Procedures Currently Authorized for Clinical Studies.. . . .......................... E-1
F. Emergency Planning for Laboratories Using RadioactiveMaterials. ................. ... ... .. ........... F-1
G. Radioactive Contamination GUides. .. .. ... ... .ouiiumennnt e e G-1

\_u

1. Purpose. The purpose of this regulation is to—
a. Prescribe policies and procedures for the use
and control of radioactive materials for medical
purposes.
b. Prescribe procedures for obtaining Nuclear
Regulatory Commission (NCR) licenses and amend-
ments,

c. Prescribe procedures for obtaining Depart-

ment of the Army (DA) radioactive material author-
izations and amendments for radioactive materials
not controlled or licensed by the NRC.

-

rd

*This regulation supersedes AR 40-37, 12 August 1963.

f(‘\\@

d. Establish procedures for the reporting of
radioactive materials used in medical programs.
2. Scope. This regulation~—

a. Applies to all Army medical facilities produc-
ing, procuring, storing, possessing, shipping, trans-
ferring, using, and disposing of radioactive ma-
terials for medical purposes worldwide.

b. Does not negate or supersede any NRC or Food
and Drug Administration (FDA) requirements per-
taining to the control, safeguard, and use of radioac-
tive materials for medical purposes.

\}»{Incl 1 to Supl 2 to Item 15 Form NRC 313(1)
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AR 40-37

APPENDIX B
RADIATION PROTECTION OFFICER

B-1. The RPO is an individual designated by the
commander to provide consultation and advice on
the degree of hazards associated with radiation and
the effectiveness of the measures to control these

hazards. In addition, he will supervise the radiation

protection program (AR 40-14).

B-2. Organizationally, the RPO will be in a posi-
tion wherein he can effectively advise the com-
mander and the radiation workers on all matters
pertaining to radiation protection.

B-3. Responsibilities of the RPO will include, but
not be limited to:

a. Providing the commander, Radio-
isotope/Radiation Control Committee and radiation
workers with advice and assistance on all matters
pertaining to radiation protection. This includes
instructing and training of workers (users) and
visitors in the safe use of protective equipment and
radiation producing devices (AR 40-5 and AR
40-14).

b. Providing guidance on types of protective
clothing and equipment required and its proper use
(AR 40-5).

¢. Reviewing radiological operations to deter-
mine compliance with regulations and approved
procedures.

d. Reviewing or preparing SOP for operations
involving sources of iomizing radiation prior to ap-
proval by the Radioisotope/Radiation Control Com-
mittee (AR 40-5).

e. Reviewing and approving the procurement of
all radioactive material and radiation producing
devices.

f. Insuring that proper personnel monitoring de-
vices are used and that necessary bioassays are per-
formed and required records are maintained of the
results (AR 40-5 and AR 40-14).

g Insuring that radiation survey/detection
instruments used in radiation protection are
properly calibrated and are available to radiation
workers (AR 40-5 and TB 43-180).

h. Insuring that all radiation shields, containers
and handling equipment are maintained in satis-

factory condition (AR 40-5).

"i. Insuring the proper posting of any radiation
warning signs (AR 385-30).

J. Maintaining a current inventory of radioactive
materials and a registry of radiation producing de-
vices.

k. Maintaining the required radiation protection
records (AR 340-18-6).

.. Conducting a physical inventory of radioactive
materials at least once every 3 months.

m. Performing radiation surveys and leak tests
or insuring that such surveys and leak tests are per-
formed. The accuracy of tests and surveys, if
performed by others, remains the responsibility of
the RPO (AR 40-5).

n. Evaluating the hazard potential and adequacy
of protective measures for existing and proposed
operations (AR 40-5).

0. Monitoring incidents wherein unusual levels of
radiation or radioactive contamination are sus-
pected (AR 40-5).

p. Insuring that all radioactive materials are
properly used, stored, handled, shipped -and dis-
posed of in accordance with applicable directives
(AR 40-5).

g. Formulating and implementing the radiation
protection program.

r. Investigating radiation accidents/incidents and
overexposures to determine the cause and taking
steps to prevent recurrence (AR 40-5 and AR
40-14).

s. Terminating a project or procedure involving
the use of radioactive material or radiation produc-
ing device which is found to be a threat to health or

property. .
B-4. The RPO will act as executive agent for all
NRC licenses and DA radioactive material

authorizations for the possession, use and storage of
radioactive material.

B-5. The RPO should be a member of the following
installation/activity committees if such committees
have been established (the name of the committees
may vary):

B-1



AR 40-37

a. The Radioisotope/Radiation Control Com-
mittee (AR 40-14),

b. The reactor Safeguards Committee (AR ‘
385-80).

c. The Safety and Health Committee (AR
385-10).

B-2

7 January 1977

d. The Accelerator Facility Safety Committee.

e. The Human Use Committee, if radioactive
material is used (AR 40-38).

f. The Clinical Investigation Committee, if radio-
active material is used (AR 40-38).

g. The Radioactive Drug Research Committee.



HEALTH PHYSICS .
WALTER REED ARMY MEDICAL CENTER
Washington, D.C. 20012

HSWP-QHP .
SOP Number

OPERATING AND SAFETY PROCEDURES FOR
AECL GAMMACELL 220 TIRRADIATOR
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1. GENERAL

a. The Gammacell 220 (GC-220) shall be used (operated) by, or under - the
direct supervision of individuals designated by the Walter Reed Army Medical
Center (WRAMC) Radiation Control Committee, Deputy Commander, WRAMC, Chairman.

b. The authorized Principal User 1s directly responsible for the comntrol
and safe use of this irradiator and will designate individuals to operate the
GC-220 as approved by the WRAMC Radiation Control Committee.

c. The GC-220 shall be used for medical research and development in radi—
ation blology and radiation dosimetry. '

¢

2. DEFINITIONS

Because the precise meaning given to one or more critical terms frequently
determines the interpretation of a statement, the following definitions are given
for certain words and phrases as they are used in this document:

a. "Shall" - denotes that the ensuing recommendation is necessary or
essential to meet the currently accepted standards of radiation protection.

b. "Should" (is recommended) - indicates advisory recommendations that
are to be applied when practicable. '

c. "Explosive" - explosives are either solid or liquid, either mixtures
‘or single compounds, and act by explosive chemical reaction, liberating at high

speed heat and gas, which causes tremendous pressure.

d. "Flammable" - materials capable of being easily ignited; preferred to
"inflammable" because of possible ambiguity of the in prefix.

Incl 2 to Supl 2 of Item 15, Form NRC 313(I)
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e. "Individual" and/or "Operator" - a person designated by the autho-
rized Principal User as approved by the WRAMC Radiation Control Committee, to
operate the AECL Gammacell 220 Irradiator.

f. '"Emergency" - an unforeseen combination of circumstances (e.g.,
failure of an interlock or safety device, fire, ruptured or leaking source,
etc.) that poses a threat to personnel or property by ionizing radiationm.

3. RESPONSIBILITIES

a. The authorized Principal User:

(1) Ensuring that the GC-220 is operated only by individuals authorized to
do so by the WRAMC Radiation Control Committee and in accordance with the con-
ditions of WRAMC Radioactive Material Authorization.

(2) Instruction of individuals in safe operating procedures in accordance
with instructions outlined herein. He shall promulgate rules for working

safety, Including any restrictions of the operating technique known to be neces-
sary.

(3) Ensuring that these instructions and references éontained in para 7 are
available at the GC-220 unit at all times.

(4) Promptly reporting any source malfunction, accident, or other unplanned
occurrence that could result in an unsafe condition or exposure to personnel to
the WRAMC Health Physics Officer (301-427-5107).

(5) Assure that all personnel operating the unit are monitored by appropri-
ate personnel monitoring devices.

(6) Assure that personnel operating the unit have been instructed in the
hazards and nature of injuries resulting from overexposure to lonizing radiation

[e.g., attendance at appropriate WRAMC personnel training programs (HSWP-QHP
Memo #2)].

b. WRAMC Health Physics:
(1) Conducting routine radiation protection surveys and inspections.
(2) Providing technical assistance as required.

(3) Providing calibration and routine maintenance services for radiation

detection and measuring instruments required in WRAMC Radioactive Material Autho-
rization, ' |

¢c. Individual Operators:

(1) Operating the unit in accordance with the operation and safety procedures
delineated in this SOP.
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(2) Recording all pertinent information invthe operating log maintained
by the authorized Principal User.

(3) Being familiar with the content of these instructions, requirements
of the WRAMC authorization, and other regulations as may be prescribed by the
authorized Principal User.

(4) Locking the GC-220 unit and the room upon completion of use.

(5) Ensuring that the keys to the unit and the room door are properly
secured to prevent unauthorized use.

(6) Reporting all malfunctions, accidents, and any other unplanned occur-
rence that could result in an unsafe condition or exposure of personnel
promptly to the authorized Principal User.

4, OPERATING PROCEDURES.

a. Insert key in keyswitch and turn clockwise 90°.
b. Raise the drawer by pressing the UP rocker switch.

c. To opern the collar doors, press and hold in the button on the top of
the door interlock, grasp the right hand door handle, pull back the latch
lever, release the button and pull the doors open.

d. Slide the sample chamber locking ring to the right, remove the door by
lifting it up and outwards.

e. Place the sample in the chamber. The access tube in the drawer top
accommodates accessory tubes and electrical leads, which should be fitted in
accordance with the instructions provided in the Gammacell 220 Accessories
Manual.

f. Replace the sample chamber door with a forward and downward motion.
Move the locking ring to the left until it snaps into position. If difficulties
are experlenced, check that the door is correctly positioned in the port.

g. To close the collar doors, press and hold in the button on the top of the
door interlock. Grasp the right hand door handle, pull back the latch lever,
release the button and push the doors closed.

h. If automatic operation is desired set the irradiation time in the follow-
" ing manner:

(1) Push the timer reset knob, turn it clockwise 90°, and relgase; the white
line on the knob should be horizontal.

(2) Open the hinged cover which protects the predetermining drums; turn the
knurled wheels either direction until the desired number sequence appears in the
windows.
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(3) Rotate the selector switch to hours, minutes or seconds. Close the
hinged cover and turn the timer reset knob counterclockwise; the white line on
the knob should be vertical, press the reset knob to set the timer.

(4) Push the DOWN switch. The drawer will lower to the irradiating
position, activate the timer, and remain there until the preset time interval
has elapsed, when it will automatically raise.

i. If manual operation is desifed rotate the selector switch to MANUAL and
press the DOWN switch. The drawer will lower and remain there indefinitely until
the UP switch 1is operated. :

j. To remove the sample repeat steps b - d.

-5. SAFETY FEATURES

There are a variety of safety features incorporated into the unit for the
protection of the operator.

a. Thrée microswitches are mounted on the collar door to ensure‘that:
(1) Thé_sample chamber door is properly located.

(2) The locking ring is in position.

(3) Both collar doors are closed.

b. A fourth microswitch is located on the top shildinglplug to ensure that the
plug 1s closed. , :

¢. Unless all four microswitches are actuated the drive motor will not start.

d. The self~locking feature of the worm gear reducer acts as a brake to pre-
vent the drawer moving down under its own weight.

e. A solenoid-operated ram prevents the sample drawer from moving down in
the event of a drive system mechanical failure.

f. Drawer movement can be arrested by switching off the electrical supply
key switch.

g. A solenoid-operated door interlock ensures the collar doors can only be
opened with the drawer in the safe position.

h. Top plug rest and safety column ensure the top plug cén only be opened
with the drawer in the full up position. '

6. SAFETY/EMERGENCY PROCEDURES

a. The GC-220 shall be operated as described in the Atomic Energy of Canada
Limited "Operator's Manual for the Gammacell 220 Cobalt 60 Irradiation Unit,"
edition 7, February 1978, and in accordance with this Standard Operating Procedure.

4
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b. Emergency Procedures: See Annex A of this Standing Operating Procedure.

¢. No individual shall undertake repair, perform any maintenance, remove
any interlock and/or safety device, or make any changes in and/or on the GC-220

without prior approval of the authorized Principal User and the Health Physics
Officer, WRAMC.

d. Under NO circumstances shall explosive material be irradiated in the

e. All operators and/or assistants shall wear personnel monitoring devices
‘while working around and/or operating the GC-220 Irradiator.

f. Health Physics, WRAMC, will perform leak tests, periodic inspections and
radiation protection surveys.

g. An operating log shall be maintained by the authorized Principal User.

h. Key Control:

(1) Operating keys will be held under direct supervision of the authorized
Principal User approved by the WRAMC Radiation Control Committee. The Principal
User 1s responsible for assuring proper key control and key security.

(2) Duplicate keys for the GC-220 and GC-40 will be secured by the autho-
rized Principal User. '

7. REFERENCES

a. Atomic Energy of Canada Limited "Operator's Manual for the Gammacell 220
Cobalt 60 Irradiation Unit," edition 7, February 1978.

b. Nuclear Regulatory Commission By-Product Material License No. 08-01738-03.

1 Incl

ANNEX A ~ Emergency Procedures
for AECL Gammacell
220 Irradiator
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EMERGENCY PROCEDURES
FOR
AECL GAMMACELL 220 IRRADIATOR

1. In the event of an emergency, malfunction, or other unusual occurrence,
the following individuals shall be notified after turning the console to the OFF
position: '

a. Authorized Principal User, WRAIR, Extension 576-3428.

b. Radiation Protection Officer, WRAIR, Extension 576-3428.

c. Health Physics Officer, WRAMC, Extension 301-427-5107.

d. Staff Duty Officer, WRAMC (after duty hours), Extension 576-3501/2309.

The senior individual at the site shall clear the area of persomnel and
restrict access to the area until relieved by competent authority.

2. In the event of a fire, the following individuals shall be notified:

a. Fire Department, WRAMC, Extension 576-3317.

b. Authorized Principal User, WRAIR, Extension 576-3428.

c. Radiation Protection Officer, WRAIR, Extension 576-3428.

d. Health Physics Officer, WRAMC, Extension 301-427-5107.

e. Staff Duty Officer, WRAMC (after duty hours), Extension 576-3501/2309.

The senior individual at the site shall clear the area of persomnel and
restrict access to the area until relieved by competent authority. Fire fighters
may enter the area after the radiation hazard has been determined. There is little
likelihood of radiation hazard unless the temperature of the source shield reaches
the melting point of lead (621°F). Water should be sprayed on the source shield

if there is any possibility of the temperature approaching this value.

3. Following an emergency the GC-220 shall not be operated until an inspection
and a radiation protection survey have been conducted by WRAMC Health Physics.
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EMERGENCY PROCEDURES
FOR
AECL GAMMACELL 220 IRRADIATOR

1. 1In the event of an emergency, malfunction, or other unusual occurrence, the

following individuals shall be notified after turning the console to the OFF
position: '

a. Authorized Principal User, USAMRIID, Extension 7241.

b. Health Physics Officer, WRAMC, Phone 301-427-5107.

c. Safety Officer, USAMRIID, Extension 7373.

d. Staff Duty NCO, USAMRIID (after duty hours), Extension 7335.

The senior individual at the site shall clear the area of persomnel and
restrict access to the area until relieved by competent authority.

2. In the event of fire the following individuals shall be notified:

a. Fire Department, Fort Detrick, Extension 7333.

b. Authorized Principal User, USAMRIID, Extension 7241.

c. Health Physics Officer, WRAMC, Phone 301-427-5107.

d. Safety Officer, USAMRIID, Extension 7373.

e. Staff Duty NCO, USAMRIID (after duty hours), Extension 7335.

The senior individual at the site shall clear the area of personnel and
restrict access to the area until relieved by competent authority. Fire Fighters
may enter the area after the radiation hazard has been determined. There is
little likelihood of radiation hazard unless the temperature of the source shield
reaches the meiting point of lead (621°F). Water should be sprayed on the source

field 1f there 1s any possibility of the temperature approaching this value.

3. Following an emergency the GC-220 shall not be operated until am inspection
and a radiation protection survey have been conducted by WRAMC Health Physics.
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1. GENERAL

a. The Gammacell 40 (GC-40) shall be used (operated) by, or under the
direct supervision of individuals designated by the Walter Reed Army Medical
Center (WRAMC) Radiation Control Committee, Deputy Commander, WRAMC, Chairman.

b. The authorized Principal User is directly responsible for the control
and safe use of this irradiator and will designate individuals to operate the
. GC-40 as approved by the WRAMC Radiation Control Committee.

c. The GC~40 shall be used for medical research and development in radia-
tion biology and radiation dosimetry.

2. DEFINITIONS

Because the precise meaning given to one or more critical terms frequently
determines the interpretation of a statement, the following definitions are
given for certain words and phrases as they are used in this document:

a. "Shall" - denotes that the ensuing recommendation is necessary or
essential to meet the currently accepted standards of radiation protection.

b. "Should" (is recommended) - indicates advisory recommendations that are
to be ‘applied when practicable.

c. "Explosive" - explosives are either solid or liquid, either mixtures or
single cowpounds, and act by explosive chemical reaction, liberating at high
speed heat and gas, which causes tremendous pressure.

.d. "Flammable" -. materials capable of being easily ignited; preferred to
"inflammable", because of possible ambiguity of the in prefix.

Incl 3 to Supl 2 of Item 15, Form NRC 313(I)
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1. GENERAL

a. The Gammacell 40 (GC-40) shall be used (operatéd) by, or under the
direct supervision of individuals designated by the Walter Reed Army Medical
Center (WRAMC) Radiation Control Committee, Deputy Commander, WRAMC, Chairman.

b. The authorized Principal User is directly responsible for the control
and safe use of this irradiator and will designate individuals to operate the
GC-40 as approved by the WRAMC Radiation Control Committee.

c. The GC-40 shall be used for medical research and development in radia-
tion biology and radiation dosimetry.

2. DEFINITIONS

Because the precise meaning given to one or more critical terms frequently
determines the interpretation of a statement, the following definitions are
given for certain words and phrases as they are used in this document:

a. "Shall" - denotes that the ensuing recommendation is necessary or
essential to meet the currently accepted standards of radiation protection.

b. "Should" (is recommended) - indicates advisory recommendations that are
to be applied when practicable.

c. "Explosive" - explosives are either solid or liquid, either mixtures or
single compounds, and act by explosive chemical reaction, liberating at high
speed heat and gas, which causes tremendous pressure.

d., "Flammable" - materials capable of being easily ignited; preferred to
"inflammable", because of possible ambiguity of the in prefix.
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e. "Individual" and/or "Operator" - a person designated by the authorized
Principal User, as approved by the WRAMC Radiation Control Committee, to operate
the AECL Gammacell 40 Irradiator. :

f. "“Emergency" - an unforeseen combination of circumstances (e.g., failure
of an interlock or safety device, fire, ruptured or leaking source, etc.) that
pose a threat to personnel or property by ionizing radiatiom.

3. RESPONSIBILITIES

a. The authorized Principal User:

(1) Ensuring that the GC-40 is operated only by individuals authorized to.do
so by the WRAMC Radiation Control Committee, and in accordance with the conditions
of the WRAMC Radioactive Material authorization.

(2) Instruction of individuals in safe operating procedures in accordance
with instructions outlined herein. He shall promulgate rules for working safety,
including any restrictions of the operating technique known to be necessary.

(3) Ensuring that these instructions and references contained in para 7 are
available at the GC-40 unit at all times.

(4) Promptly reporting any source malfunction, accident, or other unplanned
occurrence that could result in an unsafe condition or exposure to personnel to
the WRAMC Health Physics Officer (301-427-5107).

(5) Assuring that all personnel operating the unit are monitored by appropri-
ate personnel monitoring devices.

(6) Ensuring that personnel operating the unit have been instructed in the
hazards and nature of injuries resulting from overexposure to ionizing radiation
(e.g., attendance at appropriate WRAMC personnel training programs - HSWP-QHP
Memo No, 2)

b. WRAMC Health Physics:

(1) Conducting routine radiation brotection surveys and inspections.

(2) - Providing technical assistance as required.

(3) Providing calibration and routine maintenance services for radiation de-
tection and measuring instruments.

c. Individual Operators:

(1) Operating the unit in accordance with the operation and safety procedures
delineated in this SOP.

(2) Recording all pertinent information in the operating log maintained by
the authorized Principal User. '

NACA
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(3) Being familiar with the content of these instructions, requirements of
the WRAMC authorization, and other regulations as may be prescribed by the autho-
rized Principal User.

(4) ZLocking the GC~40 unit and the room upon completion of use.

{(5) Ensuring that the keys to the unit and the room door are properly
secured to prevent unauthorized .use.

(6) Reporting all malfunctions, accidents, and any other unplanned occur-
rence that could result in an unsafe condition or exposure of personnel promptly
to the authorized Principal User.

4. OPERATION PROCEDURES

a. Insert key in the keyswitch and turn clockwise to the ON position.

b. Opén the sample cavity door by holding in the door lock pushbutton and
pulling on the door handle.

c. Remove the sample tray by pushing up from the underside.

d. Place the object to be irradiated in the sample tray and cover with the
1id.

e. Replace the sample tray in the sample cavity ring.

f. '"Chamber Air" - 4if ventilation to the sample cavity is required, press
the "Chamber Air" button on the control panel which will illuminate white when -
ventilation air supply is on.

g. Close the sample cavity door and lock making sure it latches.

h. 1If automatic operation is desired:

(1) Press the Manual/Auto selector switch until the Auto portion of the switch
1s illuminated.

(2) Set the desired time interval on the timer counter. This is achieved by
holding in the red reset button located at the left of the digit windows, and de-

pressing the timer selector buttons until the desired numerals appear. Release
the red button, '

(3) Press the "Source on'" pushbutton, both sources will move to the irradiate
position and the timer will start. At the end of the preset time the source
drawers will automatically move to their fully shielded safe storage position.

i. If manual operation is desired press the Manual/Auto selector switch until
the manual portion of the switch is i1lluminated, then press the "Source On" push-

button. The sources will remain in the irradiate position until the “Source Off"
switch 1s operated.
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5. SAFETY FEATURES

~

Several safety features have been incorporated into the unit for the protection
of operating personnel'

a. The source drawers are mechanically interlocked with the sample cavity
door to ensure that:

(1) The sample cavity door cannot be opened when the source drawers are in
the irradiate position.

(2) The source drawers cannot move intd the irradiate position when the
sample cavity door is open, or is not completely closed.

b. The mechanical lock on the sample cavity door is electrically interlocked
to prevent the door from being opened when either source is not in its fully
shielded safe storage position. ’

¢c. In the event of a power failure occurring during an irradiation, the
source drawers will automatically return to the safe position. After power is
[} - . .
restored, the Source On" pushbutton must be pressed to continue the irradiation.

d. A pressure sensing switch is incorporated in the pneumatic system which
will cause the source drawers to return to the safe position if the air pressure
drops below 40 psig. Should this situation occur, the Low Air Indicator lamp on
the control panel will be illuminated.

6. SAFETY/EMERGENCY PROCEDURES

a. The GC-40 shall be operated as described in the Atomic Energy of Canada
Limited "Instruction Manual Gammacell 40 Caesium 137 Irradiation Unit," edition
No. 3, September 1977, and in accordance with this Standing Operating Procedure.

b. Emergency Procedures: See Annex A of this Standing Operating Procedure.
c. No individual shall undertake repair, perform any maintenance, remove

any interlock and/or safety device, or make any changes in and/or on the GC-40

without prior approval of the authorized Principal User and the Health Physics Of-
ficer, WRAMC. '

d. Under NO circumstances shall explosive material be irradiated in the GC-40.

e. All operators and/or assistants shall wear personnel monitering devices
while working around and/or operating the GC-40 irradiator.

f. Health Physics, WRAMC, will perform leak tests, periodic inspections and
radiation protection surveys.
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g. An operating log shall be maintained by the authorized Principal User.

h. Key Control:’

(1) Operating keys will be held under direct supervision of the authorized
Principal User approved by the WRAMC Radiation Control Committee. The Principal
User is responsible for assuring proper key control and key security.

. (2) Duplicate keys for the GC-220 and GC~40 will be secured by the autho-
rized Principal User.

7. REFERENCES °

a. Atomic Energy of Canada Limited "Instruction Manual Gammacell 40 Caesium
137 Irradiation Unit," edition No. 3, September 1977.

b. Nuclear Regulatory Commission By-Product Material License No. 08-01738-03.

1 Incl .

ANNEX A - Emergency Procedures
for AECL Gammacell
40 Irradiator
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EMERGENCY PROCEDURES
. FOR
AECL GAMMACELL 40 IRRADIATOR

1. In the event of an emergency, malfunction, or other unusual occurrence, the
following individuals shall be notified after pressing the "Source Off" switch:

a. Authorized Principal User, USAMRIID, Extension 7241.

b. Health Physics Officer, WRAMC, Phone 301-427-5107.

c. Safety Officer, USAMRIID, Extension 7373.

d. Staff Duty NCO, USAMRIID (after duty hours), Exﬁension 7335.

The senior individual at the site shall clear the area of personnel and
restrict access to the area until relieved by competent authority.

2. In the event of fire the following individuals shall be notified:

a. Fire Department, Fort Detrick, Extemsion 7333..

b. Authorized Principal User, USAMRIID, Extension 724l.

c. Health Physics Officer, WRAMC, Phone 301-427-5107.

d. Safety Officer, USAMRIID, Extension 7373.

e. Staff Duty NCO, USAMRIID (after duty hours), Extension 7335.

The senior individual at the site shall clear the area of personnel and
restrict access to the area until relieved by competemnt authority. Fire fighters
may enter the area after the radiation hazard has been determined. There is
little likelihood of radiation hazard unless the temperature of the source shield
reaches the melting point of lead (621°F). Water should be sprayed on the source

shield if there is any possibility of the temperature approaching this value.

3. Following an emergency the GC-40 shall not be operated until - an inspection
and a radiation protection survey have been conducted by WRAMC Health Physics.
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1. In the event of an emergency, malfunction, or other unusual occurrence, the
following individuals shall be notified after pressing the "Source Off" switch:

a. Authorized Principal User, WRAIR, Extension 576-3428.

b. Radiatién Protection Officer, WRAIR, Extension 576-3428.

c. Health Physics Officer, WRAMC, Extension 301-427-5107.

d. Staff Duty Officer, WRAMC (after duty hours), Extension 576-3501/2309.

The senior individual at the site shall clear the area of personiel and
restrict access to the area until relieved by competent authority.

2., In the event of a fire, the following individuals shall be notified:

a. Fire Department, WRAMC, Extension 576-3317.

b. Authorized Principal User, WRAIR, Extension 576-3428.

c. Radiation Protection Officer, WRAIR, Extension 576-3428.

d. Health Physics Officer, WRAMC, Extension 301-427-5107.

e. Staff Duty Officer, WRAMC (after duty hours), Extension 576-3501/2309.

The senior individual at the site shall clear the area of personnel and
restrict access to the area until relieved by competent authority. Fire fighters
may enter the area after the radiation hazard has been determined. There is
little likelihood of radiation hazard unless the temperature of the source shield
reaches the melting point of lead (621°F). Water should be sprayed on the source
shield if there is an possibility of the temperature approaching this value.

3. Following an emergency the GC-40 shall not be operated until an inspection
and a radiation protection survey have been conducted by WRAMC Health Physics
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LEAK TESTING AND INVENTORY OF SEALED SOURCES

1. PURPOSE. The purpose of this SOP is to provide continuity_in the standard
leak testing procedures for sealed sources containing alpha, beta and/or gamma
emitting radionuclides possessed, used and stored at WRAMC and tenant activities.

2. GENERAL.

a. Despite the fact that many precautions are taken to prevent leakage,
the radioactive materials do occasionally leak from the capsule. Radiocactive
material which leaks from a source is a hazard in that it may become airborme or
transported in some other way to become inhaled or ingested by personnel. The
purpose of leak-testing sealed sources is to detect the leakage of the radionu-
clide before it becomes a hazard, and to comply with applicable regulations.

b. All sources at WRAMC will be leak-tested by the Health Physics Office
Operations Branch.

c. Where a conflict of regulations (to include applicable USNRC Licenses and
DA Authorizations) exists, the more restrictive regulation will be followed.

d. Sealed Source means any radioactive material that is inclosed in,Abr is
to be used in, a container in a manner intended to prevent leakage of the radio-
active material or any of its daughter products.

e. Leak Test Requirements:

(1) Each sealed source acquired by WRAMC and containing radiocactive material,
other than Hydrogen 3, with a half-life greater than thirty days and in any form
other than gas shall be tested for contamination and/or leakage prior to use.

In the absence of a certificate from a transferor indicating that a test has been
made within six months prior.to the transfer, the sealed source shall not be put
into use until tested,

(2) Any licensed sealed source is exempt from such leak tests when the source
contains 100 microcuries or less of beta and/or gamma emitting material or 10 micro-
curies or less of alpha emitting material.

(3) Except for alpha sources, the periodic leak test requirement specified
below does not apply to sealed sources that are stored and not belng used. The
sources excepted from this test shall be tested for leakage prior to any use or
transfer to another person unless they have been leak tested within six months
prior to the date of use or transfer. .

* This SOP supersedes HP SOP 1-6 dated 3 November 1977

Incl 4 to Supl 2, Form NRC 313(I), Item 15

0461«
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(4) Each sealed source containing by-product material, other than Hydrogen
3, with a half~life greater than thirty days and in any form other than gas
shall be tested for leakage and/or contamination at intervals not to exceed six
months except that each source designed for the purpose of emitting alphg parti-
cles shall be tested at intervals not to exceed three months.

(5) The test shall be capable of detecting the presence of 0.005 microcurie
of radioactive material on the test sample. The test sample shall be taken from
the sealed source or from the surfaces of the device in which the sealed source
is permanently or semipermanently mounted or stored on which one might expect
contamination to accumulate. Records of leak test results shall be kept in units
of microcuries and maintained by the Health Physics Office.

£, If there is reason to suspect that a sealed source might have been dam-
aged, 1t will be tested for leakage before further use.

g. All sealed sources found to be leaking and/or contaminated will be im-
mediately withdrawn from use by Health Physics. The Health Physics Officer will
determine whether or not the source is leakinpg. It it is leaking, he will direct
that it be resealed or disposed of in accordance with existing regulationms.

3., SAFETY.

a. Appropriate safety measures will be observed while performing leak tests
to minimize personnel exposures. Such measures will maximize the use of time,
distance and shielding. ‘ '

b. High intensity sources such as brachytherapy sources will not be touched.
They will be handled with remote handling devices or longhandled forceps.

c. Appropriate personnel monitoring devices such as whole-body film badges,
wrist f£1lm badges and self-reading dosimeters will be worn while performing leak
tests.

4., LEAK TESTING METHODS.

a. In general, alpha, beta and gamma sealed sources are leak tested by taking
a one (1) inch diameter filter paper disc and obtaining a dry or wet wipe of acces-
sible areas of the source or source holder in which the source is permanently
mounted. When taking wet wipes the solutiom used should not be harmful to the
source capsule or holder. All exposed surfaces of the source or holder will be
wiped. Paper wipes will be placed in paper envelopes or plastic bags and sent for
Laboratory analysis. Care will be taken to avoid cross-—contamination.

b. Radium Sources.

(1) Brachytherapy sources (Charcoal Adsorption Test) - Approximately 1/2
gram of activated charcoal is placed in a capped/stoppered glass tube. A wad of
cotton is placed over the charcoal to separate charcoal and source. The source
will remaln in the sealed tube for at least 24 hours. After 24 hours, uncap the
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tube, remove the source, immediately reseal the tube and send sample to Labora-
tory for analysis. A blank charcoal control sample will be send’ along with each
sample to distinguish environmental Radon from that produced by the source.

(2) Other radium sources - Sources too large to be tested by the method out-
lined in b(l), above, will be tested by using a sealable plastic bag in place of
the glass tube. All other procedures will be the same as b(1l).

c. Gamma Irradiators (AECL Gammacells) - Dry paper wipes will be obtained
from the following locations if they are accessible:

(1) Upper external ram.

(2) 1Inside the irradiator chamber.

(3) Lower external ram.

(4) Floor beneath the ram,

Leak testing will be performed with the source in the unexposed position.

d. Gamma teletherapy and gamma calibration units - Dry paper wipes will be
taken from selected accessible surfaces of the teletherapy. head or beam port.
Surfaces wiped will be those which would most likely become contaminated in
case of source leakage and will include inner surfaces of beam collimating de-
vice. Extreme care will be taken not to damage or displace aiming devicesg during
the procedures.. Testing will be performed with the source in the unexposed
position,

5. SAMPLE PROCESSING.

a. All samples will be forwarded to the Laboratory for quantitative analy~

sis. Samples will be identified by the Health Physics Control Number of the
source tested.

b. Data furnished for samples taken by the Charcoal Adsorption Test will
include the time when the source was removed from the glass tube.

Cs Samples will be analyzed by the Laboratory using appropriate methods
and results will be returned to requestor.

6. [EVALUATION,

a. Radium Sources - If any leakage is detected above minimum detectable
activity, the source will be suspected of leaking and will be retested. The maxi-
mum value of leakage acceptable will be less than 0.001 microcuries. (2.22 x 10
dpm).
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b. Other Sources - If any leakage is detected above minimum detectable
activity, the source will be suspected of leaking and will be retested. The
maximum value of leakage acceptable will be less than 0.05 microcuries of re-
movable contamination.

7. DISPOSAL OF LEAKING SOURCES.

All sources found to be leaking greater than the values specified in para 6,
above, will be handled in accordance with 10CFR 34.25 and 10 CFR 20, and will
be immediately withdrawn from use, decontaminated and repaired or disposed of
in accordance with applicable Federal, Army and State regulations.

8. Inventory of Leak Testing Records and Sealed Sources.

a. The leak testing procedure as specified in para 2e of this SOP shall con-
stitute the inventory of sealed sources required by 10 CFR 34.25.

b. Each accountable sealed source as specified in para 2e at WRAMC will be
assigned a Health Physics control number by the Radioactive Materials Control
Branch.

c. Each sealed source or its container will be labeled as. shown below with
the Health Physics control number for that source:

G ’.‘ CAUTION -

RADIOACTIVE 0.‘

d. A Record of Sealed Source Inventory and Leak Tésting for each sealed
source will be maintained by the Radioactive Materials Control Branch. The Record
of Sealed Source Inventory and Leak Testing will contain the following information:

(1) Specific items of equipment or radioisotope

(2) Serial number

(3) Health Physics control number

(4) Location of the items

(5) Radiation levels
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(6) Radioactivity

(7) NRC or DA authorization numbers

(8) Receipts, transfers, and local disposals

(9) Date of inventory and name of person making the inventory

(10) WRAMC Radioactive Material Authorization number

e. The Record of Sealed Source Inventory and Leak Testing will also serve
as a record of leak testing. Consecutive entries will be made for each test
and include the date, activity detected in microcuries, and initials of person
performing test.
9. REFERENCES.

a. Title 10, Code of Federal Regulation, US NRC.

b. AR 40-37, Radioilsotope License Program (Human~Use), 7 January 1977.

c. AR 385-11, Safety - Ionizing Radiation Protection, 1 May 1980.

d. TB MED 249 (NBSH-73), Protection Against Radiatiom from Sealed Gamma
Sources.

e. TB MED 62, Diagnostic X-ray, Therapeutic X-ray and Gamma-Beam Protection
for Energies Up to 10 Million Electron Volts.

f. NRCP Reports 28, 30, 33, 34, 40 and 41.

g. NBS Handbook 114.

DWQ.EJ@;WW

DENNIS A. STEVENSON
CPT, MSC
Health Physics Officer
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IN REPLY REFER TO

HSWP-QHP
SUBJECT: Amendment of USNRC License 08-01738-03 APR 4 197,
THRU: Commander ‘ 7q

US Army Health Servi 16 A7

ATTN: 1
—Fort Sam Houston, TX 78234 .
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TO: Director ,
Division of Fuel Cycle and Material Safety
Office of Nuclear Material Safety and Safeguar
US Nuclear Regulatory Commission ,
Washington, DC 20555

1. Request that USNRC Byproduct License 08-01738-03, Expiration Date:
31 August 1980, be amended as follows:

a. Item 6. Add: D. Cobalt 60
E. Cesium 137

b. Item 7. Add: D. Sealed Sources (AECL Model C 198)/
E. Sealed Sources (AECL Model C 161-Type 8) ,

c. Item 8. Add: D. 26,400 Curies (no single source to exceed 26,400 Curies)
E. 4200 Curies (no single source to exceed 2100 Curies)

d. Item 9. Add: D. To be used in AECL Gammacell 220 Trradiator located in

- o Building 1425, US Army Research Institate of Infectious

: NO!Diseases;, Ft. Detrick, Frederick, MD 21701, for medical
,gﬁﬁééearch”éﬂ& development and radiation dosimetry.

E. To be used in AECL Gammacell 40 Irradiator located im
10 ‘gugxdiﬁé ¥425--US Army Research Institute of Infectious
, iseases, Ft. Detrick, Frederick, MD 21701, for medical
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HSWP-QHP
SUBJECT: Amendemnt of USNRC License 08-01738-03

research and development and radiation dosimetry.

Change: B. To be stored in AECL Gammacell 220 Irradiator,
located in Building 500, Forest Glen Section,
WRAMC, Montgomery County, Maryland, pending
disposal of the unit.

2. The AECL Gammacell 220 unit will be operated in accordance with the AECL
Operator's Manual for the Gammacell 220 Cobalt 60 Irradiation Unit, Edition
7, dated Feb 1978, and the USAMRIID SOP (inclosure 1). The AECL Gammacell 40
will be operated in accordance with AECL Instruction Manual, Gammacell 40

Caesium 137 Irradiation Unit, Edition 3, September 1977 and the USAMRIID SOP
{inclosure 2). '

3. Additional supporting documentation required for this request is to be
found currently on file with the NRC as supporting documents for USNRC Li-
cense 08-01738-03 and in the inclosures 3 through 10. '
4. Any questions or comments pertaining to this request should be directed
to the Health Physics Officer, Walter Reed Army Medical Center, Washington,
DC 20012. (Telephone commercial 301-427-5161, Autovon 291-5161)

FOR THE COMMANDER:

10 Incl
1. USAMRIID SOP: Operating and
Safety Procedures for AECL djutant

Gammacell 220 Irradiator
dated 13 Feb 79
2. USAMRIID SOP: Operating and
Safety Procedures for AECL
Gammacell 40 Irradiator dated
13 Feb 79
3. Drawing and description of proposed
location of irradiators
4, AECL authorization letters for A.N. Thurley
and W.C. Doherty (installers)
5. Resumes of qualifications and experience for
A.N. Thurley and W.C. Doherty.
USNRC Byproduct Material License 54-00300-12
DOT Certificate for F-147 Transfer Case-USA/6355/B
Canadian Certificate for F-147 Transfer Case-CDN/2009/B(u)T

DOT Certificate for AECL Gammacell 220-USA/6125/B(u)T
Canadian Certificate for AECL Gammacell 220-CDN/2013/B(u)T

O oo o

10.

A



DEPARTMENT OF THE ARMY
HEADQUARTERS, U.S. ARMY MEDICAL RESEARCH INSTITUTE OF INFECTIOUS DISEASES
FORT DETRICK, FREDERICK, MARYLAND 21701

STANDING OPERATING PROCEDURE - 13 February 1979

OPERATING AND SAFETY PROCEDURES FOR
AECL GAMMACELL 220 IRRADIATOR
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1. GENERAL.

a. The Gammacell 220 (GC-220) shall be used (operated) by, or Py
under the supervision of individuals designated by th& Walter Reed 4
.Army Medical Center (WRAMC) Radiation Control Committee, Deputy Commander,
WRAMC, Chairman.

b. The Chief, Animal Assessment Division, USAMRIID is directly
responsible for the control and safe use of this irradiator and will
designate individuals to operate the GC-220 as. approved by the WRAMC
Radiation Control Committee.

c. The GC-220 shall be used for medical research and development in
radiation biology and radiation dosimetry.

2. DEFINITIONS.

Because the precise meaning given to one or more critical terms
frequently determines the interpretation of a statement, the following
definitions are given for certain words and phrases: as they are used in
this document.

a. '"Shall" - denotes that the ensuing recommendation is necessary or
essential to meet the currently accepted standards of radiation protection.

. b. "Shquld" (is recommended) - indicates advisory recommendations
that are to be applied when practicable.

c. "Explosive" - explosives are either solid or liquid, either

mixtures or single compounds, and act by explosive chemical reaction,
liberating at high speed heat and gas, which causes tremendous pressure,

Dk | 39630
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AECL GAMMACELL 220 IRRADTIATOR

d. "Flammable" - materials capable of being easily ignited;
preferred to "inflammable" because of possible ambiguity of the in
prefix,

e. "Individual" and/or "Operator" - a person designated by the
Chief, Animal Assessment Division, USAMRIID, as approved by the WRAMC
Radiation Control Committee, to operate the AECL Gammacell 220 Irradiator.

f. "Emergency" - an unforeseen combination of circumstances (e.g.,
failure of an interlock or safety device, fire, ruptured or leaking
source, etc.) that poses a threat to personnel or property by ionizing
radiation.

3. RESPONSIBILITIES.

a. ~Thg Chief, Animal Assessment Division, USAMRIID:

(1) Ensuring that the GC-220 is operated only by individuals
authorized to do so by the WRAMC Radiation Control Committee.

(2) Instruction of individuals in safe operating procedures in
accordance with instructions outlined herein. He shall promulgate
rules for working safety, including any restrictions of the operating
technique known to be necessary.

(3) Ensuring that these instructions and references contained in
para 7 are available at the GC~220 unit at all times.

(4) Promptly reporting any source malfunction, accident, or other
unplanned occurrence that could result in an unsafe condition or
exposure to personnel to the WRAMC Health Physics Officer (6-427-5107).

b. WRAMC Health Physics:

(1) Conducting routine radiation protection surveys and inspections.

. (2) Providing personnel dosimetry for all personnel operating the
unit.

(3) TInstructing operating personnel in the hazards and nature of
injuries_resulting from overexposure to ionizing radiatiom.

(4) Providing technical assistance as required.

(5) Providing calibration and routine maintenance services for
radiation detection and measuring instruments.

¢. Individual operators:
(1) Operating the unit in a safe manner at all times.

2
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(2) Being familiar with the content of these instructions,
requirements of the WRAMC authorization, and other regulations as
may be prescribed by the Chief, Animal Assessment Division, USAMRIID.

(3) Locking the GC-220 unit and the room upon completion of use.

4) Ensuring that tﬁehkeys to the unit and the room door are
properly secured to prevent unauthorized use. :

(5) Reporting all malfunctions, accidents, and any other unplanned
occurrence that could result in an unsafe condition or exposure of

personnel promptly to the Chief, Animal Assessment Division, USAMRIID.

4, OPERATING PROCEDUURES.

a. Insert key in keyswitch and turn clockwise 90°.

b. Raise the drawer by preSSing the UP rocker switch.

c. To open the collar doors, press aﬁd hold in the button on the
" top of the door interlock, grasp the right hand door handle, pull back
the latch lever, release the button and pull the doors open.

d. Slide the sample chamber locking ring to the right, remove
the door by lifting it up and outwards.

e. Place the sample in the chamber. The access tube in the drawer
top accommodates accessory tubes and electrical leads, which should be
fitted in accordance with.the instructions provided in the Gammacell 220
Accessories Manual.

f. Replace the sample chamber door with a forward and downward
motion. Move the locking ring to the left until it snaps into position.
If difficulties are experienced, check that the door is correctly positioned
in the port. '

g. To close the collar doors, press and hold in the button on the
top of the door interlock. Grasp the right hand door handle, pull back
the latch lever, release the button and push the doors closed.

h. If automatic operation is desired set the irradiation time in
the followihg manner:

(1) Push the timer reset knob, turn it clockwise 90 , and
release; the white line on the knob should be horizontal.

(2) Open the hinged cover which protects the predetermining drums;
turn the knurled wheels either direction until the desired number
sequence appears in the windows.
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" (3) Rotate the selector switch to hours, minutes or seconds. Close
the hinged cover and turn the timer reset knob counterclockwise; the
white line on the knob should be vertical, press the reset knob to
set the timer.

(4) Push the DOWN switch. The drawer will lower to the irradiating
position, activate the timer, and remain there until the preset time
interval has elapsed, when it will automatically raise.

i. If manual operation is desired rotate the selector switch to
MANUAL and press the DOWN switch. The drawer will lower and remain
there indefinitely until the UP switch is operated.

j- To remove the sample repeat steps b - d.

5. SAFETY FEATURES.

There are a variety of safety features incorporated into the unit
for the protection of the operator. ' -

a. Three microswitches are mounted on the collar door to ensure

_ that:

(1) The sample chamber door is properiy located.
(2) The locking ring is in position.
(3) Both collar doors are closed.

b. A fourth microswitch is located on the top shielding plug to

ensure that the plug is closed.

c. Unless all four microswitches are actuated the drive motor
will not start.

d. The self~locking feature of the worm gear reducer acts as a
brake to prevent the drawer moving down under its own weight.

e. A solenoid-operated ram prevents the sample drawer moving down
in the event of a drive system mechanical failure.

f. Drawer movement can be arrested by switching off the electrical
supply key switch.

‘g. A solencid-operated door interlock ensures the collar doors can
only be opened with the drawer in the safe position.

h. Top piug rest and safety column ensure the top plug can only be
opened with the drawer in the full up position.
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6. SAFETY PROCEDURES.

a. The GC-220 shall be operated as described in the Atomic Energy
of Canada Limited "Operator's Manual for the Gammacell 220 Cobalt 60
Irradiation Unit," edition 7, February 1978, and in accordance with this
Standard Operating Procegqre. :

b. 1In the event of an emergency, malfunction, or other unusual

occurrence, the following individuals shall be notified after turning
the console to the QFF position:

(1) Chief, Animal Assessment Division, USAMRIID, Extemsion 7244.
(2) Health Physics Officer, WRAMC, Phone 6—427—5107.

(3) Safety Officer, USAMRIID, Extension 7373.

(4) Staff Duty Officer, USAMRIID (after duty hours) Extemsion 7335.

The senior individual at the site shall clear the area of personnel
" and restrict access to the area until relieved by competent authority.

¢. In the event of fire the following individuals shall be notified:

(1) Fire Department, Fort Detrick, Extension 7333.

(2) Chief, Animal Assessment Division, USAMRIID, Extension 7244.

(3) Health Physics Officer, WRAMC, Phone 6-427-5107.

(4) Safety Officer, USAMRIID, . Extension 7373.

(5) Staff Duty Officer, USAMRIID (after duty hours) Extemsion 7335.

The senior individual at the site shall clear the area of personnel
and restrict access to the area until relieved by competent authority.
Fire fighters may enter the area after the radiation hazard has been
determined. There is little likelihood of radiation hazard unless the
temperature of the source shield reaches the melting point of lead
(6210F). Water should be sprayed on the source shield if there is any
possibiligy of the temperature approaching this value.

d. Following an emergency the GC-220 shall not be operated until

an inspection and a radiation protection survey have been conducted
by WRAMC Health Physics.
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e. No individual shall undertake repair, perform any maintenance,
remove any interlock and/or safety device, or make any changes in and/or
on the GC-220 without the knowledge of the Chief, Animal Assessment
Division.

f. Under NO circumstances shall explosive material be irradiated
in the GC-220.

g. All operators and/or assistants shall wear personnel monitoring
devices while working around and/or operating the GC-220 Irradiator.

h. Health Physics, WRAMC, will perform leak tests, periodic inspections
and radiation protection surveys.

i. An operating log shall be maintained by the Chief, Animal
Assessment Division, USAMRIIDR.

j. Key control.

(1) Operating keys for the GC-220 and the Gammacell 40, both located
in room AA 413, will be kept on a single sealed ring in order to preclude
the operation of the GC-220 and the GC-40 simultaneously. Operating keys
will be held in room AA 413 under direct supervision of principal
investigators approved by the WRAMC Radioisotope Committee.

(2) Duplicate keys for the GC-220 and GC-40 will be secured by the
Chief, Animal Assessment Division, USAMRIID.

7. REFERENCES.

a. Atomic Energy of Canada Limited "Operator's Manual for the
Gammacell 220 Cobalt 60 Irradiation Unit," editiom 7, February 1978.

b. Nuclear Regulatory Commission License.

Chief, Animal Assessment Division
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STANDING OPERATING PROCEDURE 13 February 1979

OPERATING AND SAFETY PROCEDURES FOR
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Paragraph

General . . ¢ ¢ v 4 b e e e e 4 e e e e e e e e e 1
Definitions « « ¢ v ¢ ¢« v v 4 4 4 s e e e e e e e e e e e 2
Responsibilities . . . . o ¢ ¢ o ¢ ¢ o o e e o0 o 3
Operating Procedures . . . « . . & o ¢ ¢ o ¢« o o« o o . 4
Safety FeatUres . . « « o« o s « o o o o o o o o o o o« 5
Safety Procedures . . « o« « o &+ o 6 o o s o o o o o o . 6
References .+ o« ¢ ¢ o ¢ o ¢« ¢« 4 o o o o o o o o o« o 2 o o« o 7
1. GENERAL.

a. The Gammacell 40 (GC-40) shall be used (operated) by, or under
the supervision of individuals designated by the Walter Reed Army Medical

-Center (WRAMC) Radiation Control Committee, Deputy Commander, WRAMC,

Chairman.

b. The Chief, Animal Assessment Division, USAMRIID is directly
responsible for the control and safe use of this irradiator and will
designate individuals to operate the GC-40 as approved by the WRAMC
Radiation Control Committee.

c. The GC-40 shall be used for medical research and development in
radiation biology and radiation dosimetry.

2. DEFINITIONS.

Because the precise meaning given to one or more critical terms
frequently determines the interpretation of a statement, the following
definitions are given for certain words and phrases as they are used in
this document.

a. '"Shall" - denotes that the ensuing recommendation is necessary
or essential to meet the currently accepted standards of radiation
protection.

b. "Should" (is recommended) - indicates advisory recommendatioms
that are to be applied when practicable.

c. "Explosive' -~ explosives are either solid or liquid, either
mixtures or single compounds, and act by explosive chemical reactiom,
liberating at high speed heat and gas, which causes tremendous pressure.
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d. "Flammable'" - materials capable of being easily ignited;
preferred to "inflammable', because of possible ambiguity of the in
prefix.

e. "Individual" and/or "Operator" - a person designated by the
Chief, Animal Assessment Division, USAMRIID, as approved by the WRAMC
Radiation Control Committee, to operate the AECL Gammacell 40 Irradiator.

f. '"Emergency" - an unforeseen combination of circumstances (e.g.,
failure of an interlock or safety device, fire, ruptured or leaking
source, etc.) that pose a threat to personnel or property by ionizing
radiation.

3. RESPONSIBILITIES.

a. The Chief, Animal Assessment Division, USAMRIID:

(1) Ensuring that the GC-40 is operated only by individuals
authorized to do so by the WRAMC Radiation Control Committee.

(2) Instruction of individuals in safe operating procedures in
accordance with instructions outlined herein. He shall promulgate
rules for working safety, including any restrictions of the operating
technique known to be necessary.

(3) Ensuring that these instructions and references contalned in
para 7 are available at the GC-40 unit at all times.

(4) Promptly reporting any source malfunction, accident, or other
unplanned occurrence that could result in an unsafe condition or
exposure to personnel to the WRAMC Health Physics Officer (6-427-5107).

b. WRAMC Health Physics:

(1) Conducting routine radiation protection surveys and inspections.

(2) Providing personnel dosimetry for all personnel operating the unit.

(3) Instructing operating personnel in the hazards and nature of
injuries resulting from overexposure to ionizing radiationm.

(4) Providing technical assistance as required.

(5) Providing calibration and routine maintenance services for
radiation detection and measuring instruments.

c¢. Individual operators:

(1) Operating the unit in a safe manner at all times.
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(2) Being familiar with the content of these instructions,
requirements of the WRAMC authorization, and other regulations as may
be prescribed by the Chief, Animal Assessment Division, USAMRIID.

(3) Lockiﬁg the GC-40 unit and the room upon completion of use.

(4) Ensuring that the.keys to the unit and the room door are properly
secured to prevent unauthorized use.

(5) Reporting all malfunctions, accidents, and any other unplanned
occurrence that could result in an unsafe condition or exposure of

personnel promptly to the Chief, Animal Assessment Division, USAMRIID.

4, OPERATING PROCEDURES.

a. Insert key in the keyswitch and turn clockwise to the ON position.

b. Open the sample cavity door by holding in the door lock pushbutton
and pulling on the door handle.

¢. Remove the sample tray by pushing up from the underside.

d. Place the object to be irradiated in the sample tray and cover
with the 1id. : :

e. Replace the sample tray in the sample cavity ring.

f. "Chamber Air" - if ventilation to the sample cavity is required,
press the "Chamber Air" button on the control panel which will illuminate
white when ventilation air supply is on.

g. Close the sample cavity door and lock making sure it latches.
h. If automatic operation is desired:

(1) Press the Manual/Auto selector switch until the Auto portion
of the switch is illuminated.

(2) Set the desired time interval on the timer counter. This is
achieved by holding in the red reset button located at the left of the
digit windows, and depressing the timer selector buttons until the
desired numerals appear. Release the red button.

(3) Press the "Source On" pushbutton, both sources will move to
the irradiate position and the timer will start. At the end of the
preset time the source drawers will automatically move to their fully
whielded safe storage position.
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i. If manual operation is desired press the Manual/Auto selector
switch until the manual portion of the switch is illuminated, then press
the "Source On" pushbutton. The sources will remain in the irradiate
position until the "Source Off" switch is operated.

5. SAFETY FEATURES.

Several safety features have been incorporated into the unit for the
protection of operating personnel:

a. The source drawers are mechanically interlocked with the sample
cavity door to ensure that:

(1) The sample cavity door cannot be opened when the source drawers
are in the irradiate position.

(2) The source drawers cannot move into the irradiate position when
the sample cavity door is open, or is not completely closed.

b. The mechanical lock on the sample cavity door is electrically

. interlocked to prevent the door from being opened when either source is

not in its fully shielded safe storage position.

c. In the event of a power failure occurring during an irradiationm,
the source drawers will automatically return to the safe position. After
power is restored, the "Source On" pushbutton must be pressed to continue
the irradiation.

d. A pressure sensing switch is incorporated in the pneumatic
system which will cause the source drawers to return to the safe position
if the air pressure drops below 40 psig. Shguld'this situation
occur, the Low Air indicator lamp on the control panel will be
illuminated.

6. SAFETY PROCEDURES.

a. The GC-40 shall be operated as described in the Atomic Energy
of Canada Limited "Instruction Manual Gammacell 40 Caesium 137
Irradiation Unit," edition No. 3, September 1977, and in accordance with
this Standard Operating Procedure.

b. Im the event of an emergency, malfunction, or other unusual
occurrence, the following individuals shall be notified after pressing
the "Source Off" switch.

(1) Chief, Animal Assessment Division, USAMRIID, Extension 7244&.

(2) Health Physics Officer, WRAMC, Phone 6-427-5107.

(3) Safety Officer, USAMRIID, Extension 7373.

(4) Staff Duty Officer, USAMRIID (after duty hours) Extension 7335.
4
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The senior individual at the site shall clear the area of personnel
and restrict access to the area until relieved by competent authority.

c. In the event of fire the following individuals shall bé notified:
(1) Fire Department, Fort Detrick, Extension 7333.

(2) Chief, Animal Assessment Division, USAMRIID, Extension 7244,

(3) Health Physics Officer, WRAMC, phone 6—427—5107.n

(4) safety Officer, USAMRIID, Extension 7373.

(5) Staff Duty Officer, USAMRIID (after duty hours) Extension 7335.

The senior individual at!the site shall clear the area of personnel
and restrict access to the area until relieved by competent authority.
Fire fighters may enter the area after the radiation hazard has been
determined. There is little liklihood of radiation hazard unless the
temperature of the source shield reaches the melting point of lead (6210F).
Water should be sprayed on the source shield if there is any possibility
of the temperature approaching this value.

d. Following an emergency the GC-40 shall not be operated until an

inspection and a radiation protection survey have been conducted by
WRAMC Health Physics. '

e. No individual shall undertake répair, perform any maintenance,
remove any interlock and/or safety device, or make any changes in and/or
on the GC-40 without the knowledge of the Chief, Animal Assessment Division.

f. Under NO circumstances shall explosive material be irradiated
in the GC-40.

g. All operators and/or assistants shall wear personnel monitoring
devices while working around and/or operating the GC-40 irradiator.

h. Health Physics, WRAMC, will perform leak tests, periodic inspections
and radiation protection surveys.

i. An operating log shall be maintained by the Chief, Animal
Assessment Division, USAMRIID.

j. Xey control.

(1) Operating keys for the GC-220 and the Gammacell 40, both located -
in room AA 413, will be kept on a single sealed ring in order to preclude
the operation of the GC-220 and the GC-40 simultaneously. Operating keys
will be held in room AA 413 under direct supervision of principal
investigators approved by the WRAMC Radiosiotope Committee. '
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SOP - OPERATING AND SAFETY PROCEDURES FOR 13 February 1979
AECL GAMMACELL 40 IRRADIATOR

(2) Duplicate keys for the GC-220 and GC-40 will be secured by the
Chief, Animal Assessment Division, USAMRIID.

7. REFERENCES.

a. Atomic Energy of Canada Limited "Instruction Manual Gammacell 40
Caesium 137 Irradiation Unit," edition No. 3, September 1977.

b. Nuclear Regulatory Commission License.

PETER S¢ L
LTC, VC
Chief, Animal Assessment Division
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"DISPOSITIC § FORM

For use of this form, see AR 340-15, the proponent agency is TAGCEN.

REFERENCE OR OFFICE SYMBOL X SUBJECT
HSWP -QHP : Room AA 413, Bldg 1425, Ft. Detrick, MD

T0 Health Physics Office FROM Special Projects NCO DATE 23 Mar 79 cMT 1
WRAMC HPO . SFC Loefacl/75104

Room AA413, Building 1425, Ft. Detrick, MD, was originally désigned as an irradia-
tion suite. Walls and ceiling are constructed of high density concrete of 12" and
16" thickness respectively. The room is bordered on two sides by biological hot
suites and on two sides by infrequently used hallways. The room is on ground level
(earth below) and the overhead area is a pipe and ventilation crawl space which
would be occupied only in case of repairs.

Rl ¢

2 Incl ' RONALD H. LOE
1. Drawing of Rm AA413 . SFC, USA
2. Diagram of Ground Eloor - Special Projects NCO

Bldg 1425 Health Physics Office

| etz 99630

B —— et ——— .
FORM -
DA JFoRM 2496 REPLACES DD FORM 86, WHICH IS OBSOLETE. % GPO 1975665422/ 1063
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. Authorization Letters & Resumes

S W A ]\ for Tv';‘jl Thurley & W.C.
"\ .« . AtomicEnergy -  L’Energie Atomique '
7%/" of Canada Limited du Canada, Limitée

‘Commercial Products Produits Commerciaux

P.0.Box 6300 C.P.6300 Tel. (613) 592-2790
Postal Station J ) Succursale Postale J Telex. 053-4162
Ottawa, Canada Ottawa, Canada

K2A 3W3 K2A 3W3

r

T0O WHOM 1T MAY CONCERN

Atomic Energy of Canada Limited, Commercial Products,
(AECL-CP), a Crown Corporation being for all its burposes an
agent of Her Majesty the Queen {in Right of Canada, hereby desig-
nates ” C DOHFRTY

ae s e ---c-.---- L O I N R L I R e N I I IR NN NI S RS

_as an accredited Technician acting on behalf of the Corporation

in all work areas associated with field operations on AECL-CP

standard products. . W.C..DOHERTY
is qualified to cope with the following specialized tasks:

(a) 1installation of equipment(s) and its radioactive contents,
(b) removal of equipment(s) and its radiocactive contents,

(¢) servicing equipment(s) and manipulation of {ts radioactive
contents,

(d) refurbishing and testing radfation equipment(s),

{e) transfer of radioactive materials,

(f) replenishment and removal of radioactive materials,

{(g) contamination detection and decontamination procedures,
(h) radiation surveys with approved instrumentation,

{j) emergency procedures to be adopted in the event of an
incident, and

(k) preparation of equipment(s) and radioactive source(s) for
on-going shipment,

This is to certify that W.C. DOHERTY

------- LI N R P A P A S R B AR I R RPN

" has recetved in-house training in applied:

(1) principles and practices of radiation protection,

(m) radioactivity measurement standardization and monitoring
techniques and instruments,

(n) mathematics and calculations basic to the use and measures<
ment of radioactivity, and

{o) biological effects of radiation.

FOR: Atomic Energy of Canada Limited,
Commercial Products. ;z/
.F. Ridout

TITLE: Industrial Products TITLE: Product L1censing Officer,

_ Product Quality Assurance,
oaTe: 2L 5 kG, OATE: C“mj 21916
Q2.3.2 .
5/76

Doherty

OO RN
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Atomic Energy L’Energie Atomique
of Canada Limited _ du Canada, Limitee

‘Commercial Products Produits Commerciaux

P.O. Box 6300 C.P.6300 Tel. (613) 592-2790
Postal Station J Succursale Postale J Telex. 0534162
Ottawa, Canada - Ofttawa, Canada )

K2A3W3 K2A 3W3

TO WHOM IT MAY CONCERN

Atomic Energy of Canada Limited, Commercial Products,
(AECL-CP), a Crown Corporation being for all its purposes an
agent of Her Majesty the Qdeen in Right of Canada, hereby desig-

nates .. R R 11174153 P

as an accredited Technician acting on behalf of the Corporation
" in all work areas associated with field operations on AECL-CP

standard products. . . 5:N,.:§§UELEX;_

cescsane es e s st er s ss gt

is qualified to cope with the following specialized tasks:

"(a) installation of equipment(s) and its radiocactive contents,
(b) removal of equipment(s) and 1ts radioactive contents,

{c) servicing equipment(s) and manipulation of fts radicactive
contents,

(d) refurbishing and testing radiation equipment(s),

{e) transfer of radioactive_materials.‘ :

(f) replenishment and removal of radioactive materials,

{g) contamination detection and decontamination procedures,
(h) radiation surveys with approved instrumentation,

(J) emergency procedures to be adopted in the event of an
incident, and

(k) preparation of equipment(s) and radicactive source(s) for
on-going shipment.

This 1s to certify that AN, . THURLEY e .
has received in-house training in applied:

(1) principles and practices of radiation protection,

(m) radioactivity measurement standardization and monitoring
techniques and instruments,

(n) mathematics and calculations basic to the use and measure-
ment of radiocactivity, and ) .

{o) biological effects of radiation.

FOR: _éggmliCEZEigiozzcE:nada Limited; S >
,;’/ T N ;,=~..-M.:"’?'.'”! o
BY: ‘\‘%fff:?T;TTTTTTTTTT""”‘ﬁY‘ ....:.fi..!?::;;lg;;\
¢ F.M. Fraser ' ) E.F. Ridout
TITLE: Industrial Products TITLE: Product Licensing Officer,

Product Quality Assurance, -

LEZAZC . T 26 ey, 1976

DATE : 4/

s e o0 ala o ae

0 AN

Q2.3.2 . ’
5/76
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RESUME_
NAME: Wayne Clayton Dohelrty
EDUCATION: Secondary School Graduation Grade 13

MacKenzie High School, Deep River, Ontario

- Two years of 3 year course in Chemical Engineering Technology
Eastern Ontario Institute of Technology

EMPLOYMENT: 1964 -6 months as student Atomic Energy of Canada,
Chalk River, Ontario ~ as Reactor Operations Technician

- April 1966 - October 1967 - Bell Telephone Company of Canada
as Control Office Technician

October 1967 - present - Atomic Energy of Canada Limited,
Commercial Products. '
1967 - 72 - Physics technician operating a research pool facility
containing up to 150, 000 curies Cobalt 60, Responsible for
maintaining interlocks and source handling..

FIELD WORK:

1972 - present - En{ployed as installation and service technician
for industrial products group. Assist in the installation of several
large irradiator sources. - '

1974 - Modification and source replenishment to Becton, Dickinson,

Canaan, Connecticut medical products irradiator - approximately
150,000 curies Cobalt 60,

1975 - Modification and source replenishment to Johnson & Johnson,
San Angelo, Texas - approximately 250, 000 curies Cobalt 60

1976 - Modification and source replenishment to Toronto Sterilized
Products, Toronto, Ontario - approximately 250, 000 curies Cobalt 60.

Over the past {ive years have installed numerous Gammacell 40's,
220's, 200's and Gammabeam 150's and specialized self contained
irradiators such as RAI, Long Island, New York and Gammabeam
650, Raychem Corp., Red Wood City, California.



ON THE JOB TRAINING:

(2) Radiation training course, Chalk River Nuclear Labs
(h) Principles and practices of radiation protection

(c) Radioactivity me"asufements standards and monitoring
technique and instruments

(d) mathematics and'calculatibn to the use and measuremént
of radioactivity

(e) in house course on biological effects of radiation, v

1

February 7, 1978,



QUALIFICATIONS & EXPERIENCE

INSTALLATION & SERVICE CO-ORDINATOR

0

RESEARCH AND INDUSTRIAL IRRADIATORS

FULL NAME: - Albert N, Thurley

ACADEMIC QUALIFICATIONS:

Ottawa Technical High School,
(Honors graduate - Grade XII)

Eastern Ontario Institute of Technology,
(First year)

EMPLOYMENT WITH AECL:

15 years
TRAINING:

On-the-job training in:

(a) Principles and practices of radiation protection (AFClL.)
(b) Radioactivity measurement standardization and monitoring techniques and

instruments (AECL), and

(c) Mathematics and calculations basic to the use and meﬂsurement_' of radioactivity
(AEC). S

AECL in-house courses on biological effects of radiation.

FIELD INSTALLATION, SERVICING, SOURCE REPLENISHMENTS AND CELL OPERATIONS
ON AECL EQUIPMENTS

1. (2) Assisted licensed installer with underwater load/unload operations
between shipping flasks and wet storage pool. AECL facility (March
1975) - total content 200,000 Ci Cohalt 60.

15)] Assisted licensed installer with load/unload operations between wet
storage pool and shipping flask, lawaii Development Irradiator
(January 1978) - total content 57, 000 Ci Cohalt 60.



10.

11.

12,

13.

c) Assisted licensed installer with load/unload operations
between shipping flask and wet storage pool, University

of Hawaii Research Irradiator (January 1978) total content
40,000 Ci Cobalt 60.

d) Assisted in the installation of product irradiator at

Convertors, El Paso, Texas (Sept - Oct. 77) total content
2,000,000 Ci Cobalt 60.

e) Assisted in the installation of IR-97 (Special) Product

Irradiator at Isomecix, South Carolina - June, July and
August 1978,

. £) Assisted in the installation of JS7500 Product Irradiator

at Arbrook, Scotland - November 1978.

g) Assisted in the installation of JS7400 Product Irradiator -

for USDA, in Tapachula, Mexico. December 1978 & January
1979. Total content 33,000 Ci cobalt-60.

Assisted licensed installer with Gammacell 200 installation
in Binghampton, New York (April 1975) - total content 9,000

'Ci Cobalt 60.

Assisted licensed installer with Gammacell 220 removal at
Fort Worth, Texas (March 1975) - total content 9,000 Ci Cobalt 60.

Six months experience as a technician carrying out cell
decontamination operations (AECL facility).

Presently with AECL Industrial Products Group, involved in-
the design and on-going development of research irradiators.

Has been involved with servicing Research Irradiators in
Canada.

Installed Gammacell 220 at the University of California,

Los Angeles, California (November 1975) - total content 24,000
Ci cobalt-60.

Installed Gammacell 220 at RCA Solid State, Somerville, N.J.
February 1976 - total content 24,000 Ci Cobalt 60.

Removed GC-220 from Fitzimons General Hospital, Denver,
Colorado and reinstalled the unit at VA Hospital, Denver,
Colorado (April 1976) - total content 12, Ci Cobalt 60.

Removed and reinstalled GC-220 at Bell Telephone Laboratoriegﬂ
Murray Hill, N.J. (Feb. 1976) - total content 12,000 Ci Cobalt 60.

Installed GC-220, RCA Corp., Findlay, Ohio (November 1976).

Moved GC-220 at the University of Akron, Akron, Ohio (November
1976) total content 8,000 Ci Cobalt 60.

003



14.

15,

16.

17.

18.

19,
20.

21,

R

Additional GC-220 installations in Brazil, Venezuela and
Canada.

Installed Gammacell 40 at Bollweevil Research Laboratory,
Mississippi, State University, Mississippi (June 1977)
total content 3,600 Ci Caesium 137.

Installed Gammacell 40 at East Carolina University,
North Carolina (July 1977) - total content 3,600 Ci
Caesium 137. :

Moved Gammacell 40 at Scripps Clinic & Research Laboratories,
La Jolla, California (September 1976) - total content 3,600
Ci Caesium 137.

Installed Gammacell 40 at Schering Corporation, Bloomfield,
N.J. (September 1977) - total content 3,600 Ci Caesium 137.

Additional GC40 installations in Canada and Japan.
Removed and reinstalled Gammabeam 150 at Salk Institute,

La Jolla, California‘ (June 1977) - total content 6,000
Ci Cobalt 60.

Additional GB-150 installations in Munich, Germany and
Halifax, Nova Scotia.
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- ¥ s nuctear. RCGULATORY con
o MATERIALS LICENSE
i ' o - ‘Supplcr‘ngr_\l_:rybcheel’

This Copy Is For Your Files S

Atomic Lnergy of Cunada Linited
Comraercial Products

Industrial Products Division

P. 0. Box 6309, Station J
Ottawa, Ontario, Canada X2A 343

In accordance with application dated Docnmbpr 1,
is amended as follows:

1976, License Humber.54-00300-12

Subitens 6.C., 7.C., and 8.C, aré,ar:i'eﬁd'ed'tb'read:

L,

Byproduct, source, and/or special 7. Chemical end/or physical form . -
nuclear material o

C. Cobalt 60

C. Secaled soUrcgs.(AECL).

MAR 2 1077

;0 Faeility Licansmq" E
G ooy Washinaton, D. C. 20555
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MATERIALS LICENSE
- Supplementary Sheet

Atomic Incergy of Canada Limited
Commercial DProducts

Industrial Products Division

P. 0, Box 6300, Station J
Ottawa, Ontario, Canada ""A 393

In accordance Uth letter dated September 7, 1976, License qumber .Jl-OOJOO-

is amended as follows:

Condition 12, is amended to read:

12, Licensed naterial shall be used by, or under the supervisioa .ml
' 1uy51cal presence of, A. T, L, Ashfield, H. i, F. Warland, .
Ian L. T. Conn, Ricnard G, McKinnon, Eric K. Curnow, J, chmd_Vm
iJ’l"’ aarden, W, C, Doherty, William Richard Green, E.’
. Thurley, Roderick Dit Hing Chu, Barrie John JacLson,
Leiduc, Leonm:d Garry Leeson, Jiri Xotler, or Stefan A’ Jaegcr.

License Number 54-00300-12

"Docket‘ or
. Reference No. :

fwendment Ho. 04

‘Ridout,’ Albert
Albert’-"O'Co nor’

ate

(=)

- _Forv the U S. Nuelear:‘lﬁegulatory Cdmmissidﬁ

,.by

4.1;adioisotop.es Licensing Branch.

' Drws»on of Fuel Cygle and )
© .. Material Safety -~ . -
Washington, D.C. 20555
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Pursuant io the Romic Ene Act of 17"1‘ ard Tile 10, Cede ‘Fm.arg Regulations, Chapter 1, Parts:30,732
LR u-} and 35, and in reiiance uf sialements and representations heretoforé made by the licenses, a license’
- v issued authorizing the licensee to receive, acquire, own, pessess, transfer and import byproduct aterial

/ celo"-T\ and .ic use such b*'producl malerial {or the purpose(s) and at the place(s) desxc_mcxtefJ below
e shall be deemed !o contain the conditicns specified in Section 183 of the Atomic Energy Act of 1954
mended, and is sukject ic «ll applicable rules, requlations, and orders oi the Atomlc Energy Comxmsszon no
or ‘nerec.her in eifect omd to any conditions specified below, R : - SR

Licensee

I, Atomic ‘Euefgy of Canada Limited

Commercial Yroducts '

Industrizl FProducts Division

< p. 0, Box 6300, Station J
Ottawa, Ontario, Cenzda ~K2A 3W3 4. Expiration date

54-00300-12

3. License numbeg

“August 31,1979

5_._ ‘Re‘ierem;:ev No

7. Chcrmcal cmd/or physical
foxm '

Ao Cobalt 60 : S A, Sealecx sources’
o ' ' . .(AECL) B

B. Cob;.lt 6J o '~ B. Sealed sources
| , CEL e (AECL) ¢
" G, Cobalt 60 1 e C;_"Sealed sourceo’f-'

L L S - (AECL) " : :

UD. Cesium 137 : ' D. Sealed sources
o : - o . (AECL lodel u-lGl
' - Type 8) |

9, Autnorized use

‘d;ut'r_Hodels\IOO

unc*"y C0"mlssion licease, (Sce Conajtion 14)-

B. To be used in Atcaic Cnerny of Canzda Limited Gzmmabean:150 irradiaters as .
unecessary to the installiation and servicing of Gamabeam-150's-at’ the: slte"
oL customers who possass an appropriate U, S. Atumic Energy Cosmission.
icense, (See Condition o, 15). R

C. To be uced in Atemic Energy of Canada Linited Gammabeam 550 (Type IQ23)
irradiators as necessary to the instzllation apd °Prvi :
at the site of customers vho possess an gpprOpriata
Commission license, (See Covuition 16)




........

U. S. ATOMIC ENERGY COMMIQSIO
_ BYPRODUCT MATERIAL LI
I L ‘ Supplementary Sheet

TORIA ATC-374A1
Via73)
10 CFR 30

Licensé Number_.

9. Aatnorlzed use continued

jD. To be. used in Atomic Frergy of Canadg L1mited Gamacel!
‘and shipping containers as necessary to the:installati
Gamnacell 40 irradiators at the site of customers wno_possess
U, . S. Atomic Lneloy Commission license,

del'40 irradiators

COLIDITIONS

-“.The 1icensee shall comply with the’ provis
- Federal Regulations, Part 19, "Notices, :Instructions and )
Ir:pections" and Part 20, "Standards for°Protection AgainstiRadiatio

12..Byproduct materlal shall be, used by, or under the sup:

-~ presence of, A, T. L. Asifield, H, M,.F. Warland, F :

Richard G. Iculn non, Eric K. Curnow, Je deLind Van Wijngaarden
Sidney E. Payne, or E. F. Ridout.»;" : :

as aLLhorlzed in Item 9. The leak tests sha‘l be in
test condition on the customer's license.’ Such a t
. requirements of the customer's license, provided ‘that’the ustomer -1ig supnlie
the results of the leak test in microcuries’ ‘and advise :
remov1ng from service the. device containing the sealed:

-

t bt
1964;
Hanual, Gamracell 220, T submitted v1ta letter‘dated Jul"lo, 1960




ronb KEC-374A-V
.- 433 .
- 15 C¥R 30 -

U. S.’ATOMIC ENERGY COMMIS5:
BYPRODUCT MATERIAL LIGH
Supplementary Sheet .

License Number.54-00300-12

CONDITIONS

(Continued)

15, Tlis license permlts the 1icensee to conduct only thosel ctivities uthori.zed in
Subitem 9,8, that are specified in "INS'J.ALLAIIO\I PROCEDURE : I‘OR.GAI‘IMABLAM“' 50

entitled "Asse.mbly“ as follows.

CAUTION: The irradlator room is not to'be occup
g - testing of the: "up travel limlt; mcrosx

shall te am..naed to include that all personnel involved
wear film- badges and pocket dos:meters. At leéast one- al AY

S Atomxc Energy Comnubs;ont

August 23, 1974

Date




¥-147 Transfer Case
i T ippi & Licensing Procedure
.go- s/97¢ ¢ ipping
EXr.SES ~ AL .-

b

DEPARTMENT OF TRANSPORTATION
MATERIALS TRANSPORTATION BUREAU
WASHINGTON, D C 20390

IAEA CERTIFICATE OF COMPETENT AUTHORITY

Type B Radioactive Material Package Design

(Revision 2)

Certificafe Number USA/63SS/B

(Revalidation of Canédian Certificate CDN/2009/B(U))

This establishes that the packaging design described herein,
when loaded with the authorized radiocactive contents, has
been certified on March 8, 1976, by the National Competent
Authority of Canada (Appendix A), as meeting the regulatory
requirements for Type B packaging for radioactive materials
as prescribed in IAEAl/ Regulations and constitutes a
revalidation of that certificate in accordance with 88 49
CFR 173.393b, 173j}9g}b)(3); 46 CFR 146.19-100; and 14 CFR

103 of the usa2/ Regulations for the transport of
radioactive materials.

I. Package Identification - F-147 Transfer Case.

II. Packaging Description -.Packaging authorized by Canadian
Certificate CDN/2009/B (U} consists of a lead-shielded steel
inner container within a steel encased wooden outer container
34 inch by 40 inch by 42 inch weighing about 3900 pounds.

I1II. Authorized Radiocactive Contents - The authorized
contents consist of radiocactive materials n.o.s. as not more
than 15,000 curies of cobalt-60 encapsulated in stainless

steel, or not more than 8,000 curies of cesium~-137 as chloride
encapsulated in stainless steel.

IV. General Conditions -

a. Each user of this certificate must have in his
.possession a copy of this certificate.

b. Each user of this certificate, other than Atomic .
Energy of Canada, Limited, Ottawa, Canada, shall
register his identity in writing to. the Office of

Hazardous Materials Operations, U.S. Department of
Transportation, Washington, D.C. 20590.



Certificate Number USA/61355/B Page 2

c. This certificate does not relieve any consignor or
carrier from compliance with any requirement of the
Government of any country through or 1nto which the
package is to be transported.

V. Marking and Labeling - In addition to the markings
prescribed in Canadian Certificate CDN/2009/B(U), the package
must also bear the marking USA/6355/B, as well as the other
marking and labels prescribed by the USA Regulations.

vVI. Expiration Date - This certificate, unless renewed,
expires on April 30, 1979.

This revision 1is issued in accordance with the requirements
of the IAEA and USA Regulations and in response to the
September 22, 1976 petition by Atomic Energy of Canada, Ltd,
Ottawa, Canada, and in consideration of the associated

information provided. in Canadlan Certificate CDN/2009/B(U)
(Appendix A).

Certified by:

2 WM B edotec 13,752

A. W. Grel%a (DATE)
Chief, Technology Division

Office of Hazardous Materials Operations

U.S. Department of Transportation

1/ *"Safety Series No. 6, Regulations for the Safe Transport
of Radioactive Materials, 1967 Edition," published by the
International Atomic Energy Agency (IAEA), Vienna, Austria.

2/ Title 49, Code of Federal Regulations, Parts 100-199, USA.

3/ Title 46, Code of Federal Regulations, Part 146, USA.

4/ Title 14, Code of Federal Regulations, Part 103, USA.

This certificate supersedes in its entirety, DOT Special Permit
6355, with respect to international shipments.

Revision 1 issued to incorporate Canadian Certificate
CDN/2009/B(U) and to revise expiration date.

Revision 2 issued to revise authorized contents.




- E % Atomic Energy  Com™ sion de Contrle” TTOrl fowmdew  30-A-89

Control Boarg dei'e gie atomique
| i 4 8 March 1976
P.O. Box 1046 C.P. 1046

Ottawa, Canada  Oitawa, Canada
K1P 5S¢ K1P 559

RADIOACTIVE' MATERIAL TYPE B(U) PACKAGE DESIGN AND SHIPMENT
CERTIFICATE CDN/2009/B(U)T REVISION O

This certifies that the packaging, as described, when loaded with
the authorized radioactive contents and prepared for shipment in
accordance with the instructions described below; has been demonstrated
to meet the regulatory reguiremants prescribed for package design and
shipment of Type B Unilateral packages as described in the IAEA (1)
and Canadian regulations (2) (3) (4) (5) as appropriate, for the transpor-.
tation of radioactive material.

Each shipper under this authorization, other than the original
appllcant, shall register his identity with the Atomic Energy Control
Board prior to his first use of this authorization and shall certify
that he possesses the necessary instructions for preparation of the
package for shipment.

This Certificate does not relieve the shipper and carrier from

compliance with any requirement of the government of any country through
or into which the package will be transported.

PACKAGING DESCRIPTION

F-147 Transfer Case as shown on Atomic Energy of Canada Limited -
Commercial Products dmving TC-3-1 (latest AECB approved revision);
having a lead-shielded (250 mm) steel-encased inner container containing
the authorized capsule, within a 90 mm thick steel-encased wood outer
impact and fire shield having external dimensions of 850 mm by 1020 mm
by 1070 mm high. The containment system consists of the authorized
capsule(s) and the steel-encased leazd-shielded container. The total
weight is 1770 kg. These packagings shall bear the competent authorlty
identification mark "CDN/2009/B(U)" or "“CDN-U9".

3

AUTHORIZED RZDIOACTIVE CONTENTS

Not more than 15,000 curies of cobalt-60 metal doubly encapsulated
in C-146 and C-151 welded type 316L stainless steel capsules or in non-
AECL capsules which meet Special Form requirements. The decay heat output
from this material is not greater than 250 W. Surface heat flux is not
greater than 60W/m?, ’

or;

not more than 8000 curies of cesium-137 as "normal form" cesium chloride
pellets doubly encapsulated within C-161 welded stainless steel capsule -
assemblies Type 1® 8. The decay heat output from this material is not
greater than 40W. . :

Page 1 of 4
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SHIPMENT

For the purposes of design, the ambientitemperature has been
assumed as 38°C and the insolation as stated in Table III of (1).

The package shall be prepared for shipment in accordance with
the approved procedure on the above-noted file and shall be further
prepared for shipment and shipped and carried in accordance with the
most recent Canadian Regulations for road(2), rail(3), marine(4), and
air (5) transport and with the international regulations (l1). Supple-
mentary instructions re heat distribution are required. ' This certifi-
cate authorizes shipment by road, rail, marine and air transport.

This Certificate is issued in accordance with IAEA Regulations
(1), the Atomic Energy Control Regulations(2), and by agreement with
Canadian transportation regulatory authorities.

EXPIRY DATE

This Certificate expires 30 April 1979.

Page 2 of 4
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Atomic Energy Control Board
?.0. Box 1046

Dttawa, CANADA

(Acting competent authority for
road transport)

Endorse”- by:

Railway Transport Committee
Canadian Transport Commission
Ottawa, CANADA

. ©. Bolduc, Difrector
irector, Aeronautical Licensing
and Inspection Branch,
Civil Aviation Branch
Department of Transport
Ottawa, CANADA

RETERENCES

G. W. Grgves - Chairman

Board of Steamsnip Inspection
Marine Regulations Branch
Ministry of Transport

Ottawa, CANADA

(1) IAEA "Regulations for the Safe Transport of Radioactive Materials",
1973 Edition Safety Series No. 6, International Atomic Energy

Agency, Vienna STI/PUB/323.

(2) Atomic Energy Control Regulations, SOR/74-334 dated 4 June 1974.

(3) Regulations for the Transportation of Dangerous Commodities by
Rail, as issued by the Canadian Transport Commission.

(4) IMCO "International Dangerous Goods Code" published by the Inter-

Governmental Maritime Consultative Organization, London.

Authorized

under Canada Shipping Act, Dangerous Goods Shipping Regulations

SOR/73-327 ‘d 14 June 1973.

Refer also to National Harbours Board

and St. Lawrence Seaway Authority regulations as appropriate.

(5) IATA "Restricted Articles Regulations".‘Radioactive materials
packaged and shipped in accordance with Part 2 of these
regulations are deemed to meet the requirements of Sec 800

of the Adir Regulations for Canada.

1275 (T53-5/1975).

See Flight Information Manual
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LIE"  HANDLES (&)

SOUkuc DRAWER

DUMY DRAKER

DOOR BOLTS - 5/8 1u-11 x 1IN LG - SOCKET HD (16)

GASKET - NEOPRENE (2)

WIRE SEALS (2)

RADIATION CAUTION PLATES (%)

ALCL SPEC. NO. DGOUS6

8. ALCH CLRTIFICATION PLATE (4)
AECL SPEC. NO. DGOAS?

9, SPARE LUMMY DRAWER

~N B NN

10. FIREPROOF TRANSITE (2)

11. FIRESHIELD - STELL FRAMC - SHEET MLTAL - CEDAR

12, DOOR - LEAD SLIELDED

13. LEA SHIELDING

14, FIRESHIELD DOLTS - 0.5 1n-13 x 2.5 1n L8 HEX HD (12)

| ST YRS G
» O TS T | b

(88.2

_(87.31 o)

HOTES

1. . AECB CERTIFICATE CBN/2009/B(1)

ER AT

CONFORMS [N ALL RESPECTS TO TAEA TYPE B(U) PACKAGING AS

SPECIFIED IN "REGULATIONS FOR THE SAFE TRANSPORI Of
RADIGACTIVE MATERIALS, 1973 EDITION, SAFETY SERIES

NO. b AND ALCL SPEC NO. DG0OBG
3. LEAD SHIELDING Y 1w (22.9 cm)

435 8/se FT (0.21 ko/se o).

6. TOTAL WEIGHT - 3900 tBs (1770 «e).

39.5 v
(100.% o)

— e — U — ~

= S B Hmng 1T ST

ATOMIC ENERGY OF CANADA LIMITED
COMMERCIAL PRODUCTS

L et

OTTAWA

e

Ny R S e P Y T Y I R T

TANDARD ROUND DRAWER
TRANSFER CASE WITH FIRESHIELD

4, FLOOR LOADING BASED ON PROJECTED FLOOR AREA

5. APPROVED CONTENTS - 15,000 CURIES COBALT 60
- 8,000 CURIES CESIUM 137

RS Ay e W b 1) S s gn O a2 A

K2A Iwa REF. DWG. 1C-3-1 & D93~V-] REVISED 5 MY 1975
THIS DRAWING 1§ THE PROPERTY OF ATOMIC ENERGY OF CANADA LiiTeD, a0 LOATE 1 JULY 1967 : Ne. REV.
15 SUBMITTED FOR CONSIDERATION ON THE UNDERSTANDING THAT THERE SMALL DRAWN | CHECKED § APPROVED F-147 D

Ot MO EXPLOITATION OF ANY INFORMATION CONTAINED KEREIN EXCEPT WITH
THE SPECIFIC WRITTEN AGAEEMENT OF ATOMIC ENERGY OF CANADA LWITED.
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A | o= SHEET 1 OF 1

T

e SR MR i e St e A e

SIS sy o, )

e

T sy



1. Check that any required drawer end blocks are in place.

2, Check that the neoprene gaskets on the doors of the

containers are in good condition.

3. Torque all door closure bolts to 80 ft 1b (11 kg m).

NOTE:
HIGH TENSILE BOLTS (180,000 psi) MUST BE.  USED FOR
ALL DOOR CLOSURE BOLTS.

4, Apply wire-lead seal through the holes in the heads
of at least two of the door closure bolts or through-
~ each door latch.

5. Install fireshield and fasten all fireshield bolts.

'~ Torque all bolts to 30 ft 1b (4.2 kg m). Use SAE
Grade 2 bolts, minimum tensile strength 74,000 psi
or better,

6. Reference Drawings:

F~131 - A05818 F-147 - TC-3-1, D93-V-1
i F-143 - TC-1-1, TC-1-38  F-158 - A06414
i ATOMIC ENERGY OF CANADA LIMITED TITLE PREPARATION FOR SHIPMENT |
COMMERCIAL PRODUCTS F-131, F-143, F-147 AND F-158 CONTAINERS
P.O. BOX 6300, Poskal Station J, OTTAWA ,CANADA. K2A 3W3 REF. DWO. r— NEVISED
THIS DRAWING IS THE PROPERTY OF ATOMIC ENERGY OF CANADA LIMITED, AND DATE June 1978 ‘N°' REV

1S SUBMITTED FOR CONSIDERATION ON THE UNDERSTANDING THAT THERE SHALL DRAWN DS-0486 \
BE HO EXPLOITATION OF ANY INFORMATION CONTAINED HEREIN EXCEPT WITH ” ;; z
THE SPECIFIC WRITTEN AGREEMENT OF ATOMIC ENERGY OF CANMADA LINTED. &( & g! SHEET 1 OfF 1



R DEPARTMENT OF TRANSPORTATION
RESEARCH AND SPECIAL PROGRAMS ADMINISTRATION

: WASHINGTON, D.C. 20590
IAEA CERI‘IFICATE OF COMPETENT AUTHORITY

W]
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b

B
v
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- ' B Radioactive Material Package Desi
RECEIVED =R P

REFER TO:

Certificate Number USA/6125/B(U)

R JUW g 1978 (Revalidation oféganadia’t R%%rlgnig%cﬁe CDN/2013/B(U)T, Rev. 0)

E. DILL INGHAM,

U.'S. CUSTOM HOUSE B

OGDENSBUPC NEW

TRis gstablishes that the packaging design described herein, when loaded
ngs’qhe authorized radioactive contents, has been certified on February

Bt

IIi Packagmg Descr ptlon —”Packag:\ng authorlzed by thls certlflcate

N Y8pK1976, by the National Competent Authority of Canada (Rppendix B) as

meeting the regulatory requlren?ts for Type B packaging for radioactive
materials as prescribed in JAEA™ Regulations and constitutes a revali-
: dation of that certificate in accordance with 8§ 49 CFR 173.393b, 173.394(c)

- {3) and 173.395(c) (3) of the USA Regulatlons for the transport of
adloactlve materlal P b _ _ :

cons:.sts of a lead-shielded, thermally insulated steel body within a
plywood Shlplng case 67“ by 62" by 42" welghmg approx1mate1y 8 500

III. Authorlzed Radloactlve Contents The authorlzed contents

oonsist of not more than 26,000 curies of ccbalt-60 doubly encapsulated in
stainless steel or aluminum and stainless steel.

IV . ' General Condltlons -

©a. Each user of thlS certlflcate must have in his
possession a oopy of this certlflcate.
b. Each user of thlS certlflcate, other than Atomic }
Energy of Canada Ltd, Ottawa, Canada, shall register his
identity in writing to the Office of Hazardous Materials
- ‘?egul_at_lons, U. .S, Department of Transportatlon, Washington,

D:—Cs 40590

* ‘March 30, 1979.

c. This certificate does not relieve any consignor or
.carrier from compliance with any requirement of the
Govermment of any country through or into which the
package is to be transported.

v. ! Marking and Labeling ~ In addition to the marking prescribed in
Canadian Certificate CDN/2013/B(U)T, the package must also bear the

rarking USA/6125/B(U), as well as the other marking and labels prescribed
by the USA Regulatlons. '

Vi. Expiration Date — This oertificate, nnless renewed, expires on




‘ . ANt N -
Certlflcate Nmrber USA/6125/B l
This oert;flcate is; 1ssued in accordance w1th the requlranents of the
IAEA and USA Regulatlons and in response to ‘the Februaxy 24, 1975 petition
i by Atomic Energy .of | \Canada, Ltd, Ottawa, Canada; and. in con51derat10n of the

i
B

associated information prov1ded in Canadlan Certlflcate CDN/2013/B (U) il
Rev. 0. (Appendnx A) Eoboh _ ' SR

i
'f

Revision 1 1ssued in response to the May 3, 1978 petl
Dillingham, Ogdensburg, N. Y.

- Certified by, ‘

A W. Ggflla | |
Chief, R & D Managarent D1v1s:.on

Office of Program Support R
) Materlals Transportatlon Bureau S

. s -“?
I .

i

1“Séfety' Series No. 6, Regulatlons ror the Safe Transport of Radloactlve
Materials," 1967 Edition pubished by the Intermational Atmu.c Energy
Agency (IAERD), Vlenna, Austria.

2ritle 49, Code of Federal Regulat.lons, Parts 100-199, UsA.

ThlS certlflcate supersedes J.n 1ts entlrLty, DOT Spec1al I”ezmlt 6125

Rev151on 1 1ssued to mcoxporate Canad.lan

extend explratlon date. K 3
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l ?—%’ " Atomic. Energy " Commission de conrdle O o Nalreré!ém;s 30‘1\2 93

Lontrol Board delenergne atomique - ; oL
. , e 3 February 1976
P.0.Box 1046~ CP. 1046 :

-+ QOttawa, Canada ™ Ottawa, Canada " e
‘KiP559 .. .. - KIPS5S9 .

RADIOACTIVE ‘MATERIAL TYPE B(U) PACKAGE DESIGN AND SHIPMENT
CERTIFICATE CDN/2013/B(U)T REVISION O

. This certlfles that the packaglng, as descrlbed when loaded
w1th the, authorlzed radloactlve ‘contents and prepared for shipment in
accordance with“the: 1nstruct10ns described below, has been demonstrated
to meet the:- regulatory requlrements prescribed for Type B(U) packages
and shlpment as described ‘in-TIAEA (1) and Canadian regulations (2) (3)
(4)(5) as. appropr'ate, for the transportatlon of radloactlve materlal

ithe shlpper and ‘carrier from
compllance with any requ1rement of the government of any country through
or 1nto Wthh the package will be tra

PACKA(‘ING DESCRIPT ION

Gammacell 220 Irradlator prepared for shipment as illustrated

on Atomic Energy of Canada Limited, Commercial Products, drawing A01885,
(latest AECB approved revision) hav1ng ‘a lead-shielded 760 mm diameter

. steel-encased body, which with the capsule assemblies is the contain-
ment system, completely wrapped .in thermal insulation within a partial
-sheet metal cabinet, .within a plywood shipping case. The plywood case
has external.dimensions-of 1700 mm high by 1070 mm wide by 1560 mm long,
and a ‘total weight of 3800 kg. This package shall bear the competent
authorlty 1dent1f1catlon mark "CDN/2013/B(U)“ .

AUTHORIZED RADIOACTIVE CONTENTS

s

' Not more ‘than 26,000 curies of ®%Co in the form of metal pelr_e;
or slugs. Pellets and unsheathed slugs are doubly encapsulated in
Cl98 stainless steel capsule assemblies. The aluminum-sheathed slu3s
are singly encapsulated in Cl185 stainless steel capsule assemblies.
All capsules are mounted in a cylindrical source cage. The decay .. ::
output. for this materlal is not greater than 350 W. Maximum surfa.:
heat flux is 32 W/m :

Page 1 of 4
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e

ja;EXPIRY DATE

SHIPMENT

For the purposes of design the ambient temperature has .been -
assumed as, 38°C and the insolation as stated in Table III of (l)

~-Thevpackage'shall be,prepared,for shlpment in accordance w1th
the ‘approved procedures on the above-noted file and shall be further
prepared for shipment and shipped and carried in accordance with the
most recent Canadian:.Regqulations for road (2), rail (3) marine (4)
and air. (5),transport_and with the international regulations (1).
Stowage instructions regarding heat removal shall be provided by
the shipper.s ‘This certificate authorizes shipment by road rail,
marlne and alr transport (Cargo alrcraft only)

Lo TR R R ¥

(1), . ‘the* Atomic Energy Control Regulations (2), and by
agre ment with Canadlan transportatlon regulatory authorltles.

Thls certlflcate explres 30 March 1979.

Page 2 of 4
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Certilied by:

J. H. Jennekens : E.[ J}\ Hase

Director - Directorate of Licensing Dl(T)tor of Operation

Atomic Energy Control Board Railway Transport Commitice
-P.O. 3ox 1046 : . Canadian Transport Comsission
Ottawza, CAUVADA ) : ~Qttawa, CANADA

(Acting competent authorlty for '

road transport)

52;%%2§922“*"‘5P~—; -KA.Ql-t%://’
R. L. Boldu Director ' kv\/Gg/W; Graves - Chalrman
irector, Aeronautical Licensing - ~Board of Steamsnip Inspection

and Inspection Branch, Marine Regulations Branch:
Civil Aviation Branch : _ Ministry of Transport
Depar+ment of Transport . Ottawa, CANADA

Ottawe, CANADA

REFERENCES

(1)‘ IAEA "Regulations for the Safe Transport of Radioactive Materials“
1973 Edition Safety Series No. 6, International Atomic Enzargy
Agency, Vienna STI/PUB/323.

{2) Atomic Energy Control Regulations, SOR/74-334 dated 4 June 1974,

(3) Regulations for the Transportation of Dangerous Commodities by
'~ Rail, as issued by the Canadian Transport Commission.

(¢) IMCO "International Dangerous Goods Code" published by the Ii ..z-
Governfiental Maritime Consultative Organization, London. Auth-iriz
under Canada Shipping Act, Dangerous Goods Shipping Regulatioas
SOR/73-327 d 14 June 1973. Refer also to National Harbours nnard
and St. Lawrence Seawvay Authority regulations as aoproprlauz.

ATA "Restricted Articles Regulations". Radiocactive matarials
sackaged and shipped in accordance with Part 2 of theoe
-eayulations are deema2d to meet the requirements of Sec 842
f=4
197

() l\ \1 1t

the Air Regulations for Canada. 3ece ¥light Information Manual
(T53-5/1975) .
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L 3/3 ti.x b BOLT (1)
0.5 IH. (1,27 C1) THICK LEAD SHIELDING PLATE

34 14-10 x 2-1/2 1H. LG SUCKCT HEAD SCRLNS (&)

. SHIPPIHG COVCR - STEEL PLATE 1 IN.(2.54 O THICK -
5 LOWER UIAWER

. LEAD SHIELuLIG

. STAINLESS STEEL SOUKCE RACK 8.8 IN DIA (22.3 CH)

X 8.3 Id (21 QD WITH STAINLESS STEEL WELDED
CAPSULES COMTAIWIIHG COBALT 60

RADIATIOI CAUTION PLATE WITH SPECIFIED CONTENT (1)
) - AECL CP SPEC DG0O35

. ACCB CERTIFICATION PLATE (1) - AECL CP SPEC DG00S7

B 10. URAWER BOTTON BRACKET

T-ELEVATIWG BAR

3 12, SHIPPLNG BRACKET ASSEMBLY

, KAUWOOL - 0.5 IH. (1,27 C) THICK, POLYETHELEHE (4 MIL)

UIRE MESH 1 DL (2.54 CM). STAHDARD STEEL PACKING STRAPS
J.5 14, (1,27 OV WIDE. AECL CP SPEC POI21 -

PACKING INER(AL i
SULELD cuu..\n (EdD USt oum
HUIST SLING
;vTZ»«SIIUULDtR LYCLLT: ST .
L 0.5 1.€L27 G THICK 'PLYIO0D CRATE
sulu.un 6 PLUG (EiD.USE GLY)
UPPtR um R (a..u USL \MLY) .
; \nmnou CAITION PLATE 2) - AECL. CP, SPEC Dsooss =
}'- -2. ; .\£cs CERTIFICATION PLATE- (2) ~ AECL. CP SPEC 060097

N 23...172 14:13 x 9. 1d LG SQ 1D sous G cosena el L
" . SaIlPPldG BRACKET .(2). WITH 5/8 fit-11 x-1-1/4 m LG : ‘,;,:‘
#  HEX I SCREWS (8). B '

t 25, CA:EGORY o LABEL (2) - AECL e SPEC 1)60102

DA

U eamnseem)

:!\‘ OREENE 2’751&
\ snung{ﬁm 169.8¢cm)
i s

e
1

67INJ170cm])

SIDE VIEW

COMMERCIAL PRODUCTS AR
P.Q. BOX 6300, Postal Station J, OTTAWA ,CANADA .K2A 3W3

' | AEA.
 GROSS EIGHT 3500 LB- (3856 KG)
PROJECTED FLOOR LOADIHG 468 LB/SO FT (0.23 K&/SQ o

ATOMIC ENERGY OF CANADA LIMITED

e <
e See. < i & 2D ViR
- :~‘\ /
y /"
‘@
a N ()
TYPE B(u) CAPACITY - 26,000 C1. **Co .

" AECB CERT. CDﬂ/ZOH/B(U)T

FLOOI( AREA 18.2 5Q FT_(APPROX)
R Qll] SQ C1 (APPROX)

42m ,
(107¢m)

_ PLYWOOD CRATE

THIS DRAWING 1§ THE PROPERTY OF ATOMIC ENERGY OF CANADA LIMITED, AND
1S SUBMITTED FOR couéub'ennon ON THE UNDERSTANDING THAT THERE SHALL
o MO EXPLOITATION OF ‘ANY INFORMATION CONTAINED HEREIN EXCEPT WITH
THE SMECIFIC 'WRAITTEN AGREEMENT OF ATOMIC ENERGY OF CANADA LIWITED.

_REF. DWG. A01885 REVISED - JUNE 12, 1975 )
DATE 31 JANUARY 1975 . No. ' REV.
DRAWN DS-0284
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LABELLING
GAMMACELL 2720

eAPPLICABLE DOCHMENTS

~Spec DC0086 Mandatory Labolling Procedures - Product Licensing,
General Directivoe. ' Co :

Item 1 "Caution" with curie content label (1 ofi) Spec DGO09S,
drawing AQ0OGLILL, shall be mounted, adjacent to item 2,
on right side ol sheet metal superstructure (facing
Lhe !front of the wmit). The label shall be positioned
approximately 1 #t above the platform and mounted with
machine screws, round head, Phillips, steel, cadmium
plated, #8 » 32 = % in.

Ttem 2 "ALE.C.B.Y shipping label (1 off) - replaces B.T.C.
version, Spec DG0097, drawing A01828, shall be. mounted,
adjacent to item 1, on right side of sheet metal
superslructure (facing the front of _the unit). The
‘Label shall be positioned approximately 1 ft above
ithe platform and mounted with machine screws of the

" type and siue specified in item 1.

A

Item 3 "Caution" shipping labels (2 off) Spec DGO096, drawing
AO3621 - the labels shall be attached, adjacent to item
%, to wire mesh on two opposite sides on the thermal
insulation package. The labels shall be secured. on four
cornars with suitable soft iron wire.

ITtem 4 M"A.L.C.®." shipping tabel (2 off) - replaces B.T.C.
version, Spec DGOOAT ) drawing A01828 - the labels shall
be attached, adjacent to item 3, to wire mesh on two
opposite sides on the thermal insulation package.

The labels shall be secured on four corners with suit-
able sott iron wirea. ' . -

Ttem 5 "Cautien”™ shipping labels (2 off) Spec DG0096, drawing
AdRG21 -~ the labels shall be mounted, adjacent to item
b, un two opposite sides ol the outer packaging, crating,
or five glhiield, “ood screws, round head, steel, cadmium

=plated ## =% % in shall be ised Lo mount the labels. '
pec PHOTA indicates approximate location.

Ttem 6 MAE.S.B." shipping labels (2 off) - replaces B.T.C.
veprsion, Spec Ps00497, drawing A0LR22 - the labels shall
be mounte ', adjacent to Item 5, on two opposite sides
of-the outer packaplong, crating, or fire shield. YWood
screws, vround head, steel, cadmium plated #8 x % in
shall be useas to moeont the lahels.

e RS

ATOMIC ENERGY OF CANADA LIMITED |T!TLE MANDATORY LARBELLING -

COMMERCIAL PRODUCTS GAMMACELL 220
P.O. BOX 630Q, Postal Station J,OTTAWA CANADA. REF. DWG. REVISED

lel’ DRAWING 18 TKE PROPURTY OF ATOMIC EINERGY OF CANADA YIMIY(D' AND |‘$ DAIE "" O ‘J E)l'-l Q" h r R ’ 1 q(-; 'c: No.. RF
seMITTED FOR CONSIDERANION ON THE UNDERSIANDING THAT .'Nlli SHALL 8¢ NO DRAWN cHEcﬁD APPRQVED - DS 0-' ’ C;

IAFIDITATION OF ANY INFORMATION CONTAINID HEREIN EXCEPT WITH THME $PECIFIC ’ ,.,—",-' ;’ o '

e tteN AGFEEMINT OF ATOMIC ENIRGY OF nnno; LMITID, ‘7‘9"7 o ZZ?X . ctrrer A ~
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[tem 7 Y"Categovy III" shipping labels (2 of¥f) as per I.A.E.A.

T gpecitication (ALLLC.L. Spec DG0OL02) - the labels shall
“he aftixed on Ltwo opposite sides of the outer packaging,
crating, or Fire shicld. The labels shall be centrally.
located an the applicable surface. - Spec DG0O103 indicates
anproxiuate location,

{tem 8 M&pdaial Oraphizs (2 ol each) related to unit specifi-

cations i.¢., high centre ol jpravity, international
wine glaus symbol, crale no., crate dimensions (overall (

lengti, width, heligsht), gross weight and {loor loading,
unit wodal, sarial no., hoist cable.confliguration etec.,
displayed in blazk on two opposite sides ol the outer
packaping, crating, or fire shield. Spec RG0103J
indicates approximate location.

Q

Item 9 "C.53.A." two piece certification label (1 off), Spec
DGO0A8, drawing A01429, shall be affixed to rear sheet
metal enclosure. ' '

U

TITLE
ATOMIC ENERGY OF CANADA LIMITED MANDATORY LABELLING -
COMMERCIAL PRODUCTS . - .
A GAMMACELL 220
£.O.BOX 630Q Postol Station JOTTAWA CANADA, REF. DWG. REVISED
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JUAMITTEO FOR CONSIDERATION ON THE UMDIRSTANDING TuAl IHERE SHAYL BE ND DRAW CRHEC 5[) AP‘PBQVED ,-) 0 -I , ) ¥
;|v|o|!nluon OF ANT INPORMATION CONTAINED HEREIN EKCEFT WITH THE SPECIFIC Jﬂ f 3" ] ‘ i 5 )1 (50(‘,'2(’
; '-nlun AGRIIMENT OF ATOMIC {NEAGY OFf CANADA LimItiD. ‘ ' : 7\ (_,—?7\ - SHEET ’,2 . QF 2




