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5. Radioactive Material: Cobalt-60, 100 milliCuries
Source Model Designation: Amersham Capsule type X.44, ANSI-C63434,
source code CKC.27.
Gamma Gauge Identification: ARGUS-200 Custom Gamma Gauge.

8.  Purpose for use of licensed material:

The ARGUS-200 Gamma Gauge is a computer controlled system for measuring
the mass, volume, and density of carbon-carbc~ composite billets of various size
using the technique of gamma-ray transmission.

The ARGUS-200 system is composed of three major subsystems, mechanical,
electrical, and computer.

The mechanical subsystem is composed of three major systems: the source
housing and beam collimator, the sample chamber and mechanical transport system,
and the detector housing and collimator.

The electrical subsystem is composed of several major systems, including: the
Nal detector, power supplies, charge digitizer, the mechanical transport cuntrol
system, and the weight scale.

The computer subsystem is the control center for the ARGUS-200. The
computer originates and monitors all system wunctions. The computer is an IBM PC
with 256K of RAM and two floppy disk drives.

7. Individuals responsible for the Radiation Safety Program:
Mr. Donald J. Estabreok - Safety Manager/Radiation Safety Officer
Mr. David L. Newton - Alternate Radiatior: Safety Officer/NDT Level IIl.

Training and Experience:

Mr. Donald J. Estabrook, Radiation Safety Officer. Mr. Estabrook received his
radiation safety training from IRT Corporation in San Diego, California. The 20 hour
course was conducted during the week of December 7, 1986, and was taught by
Mr. Paul R. Maschka, Radiation Safety Officer for IRT Corporation, NRC License
SNM-1405. The outline of the course is included in Appendix |. Mr. Estabrook
completed the course and successfully passed the exam. His resume, training and
work experience is included in Appendix |,

Mr. David L. Newton, Alternate Radiation Safety Officer. Mr. Newton received his
radiation safety training while attending the U.S.A.F. Non-Destructive Testing course at




Chanute AFB, IL, during the period 6/67 to 9/67. His resume, treining and work
experience is included in Appendix Il.

The installation, initial radiation survey, gauge relocation, and removal from
service will be done by the manufacturer, IRT Corporation. Leak testing will be done
by either Mr. Estabrook or Mr. Newton using a leak test kit supplied by Amersham-
Tech-OPS.

8.  All personnel who will operate the gauge will attend the training and instruction
given by the manufacturer, IRT Corporation, at the time of installation. Equivalent
training will be given to future employees by David L. Newton, the Alternate Radiation
Safety Officer. The outline of the equivalency training is included in Appendix lIl.

8. Facilities and Equipment
8.1 Attached is a sketch of the location of the gauge within the facility.,

8.2 The environmental conditions of the area in which the gauge is to be
located is continuously controlled to maintain an ambient temperature of
75°F £10°F and a relative humidity of 50% RH :10% RH. The area is
maintained free from corrosive atmosphere and vibration.

8.5 Maintenance and tests for proper operation of the gauge sha!l be
conducted on a semi-annual basis and includes:

a. the semi-annual source leak test

b.  check for proper operation of the shutter

c. check for proper operation of the sample loading door
d. check for proper operation of the X-Y table

e. check that the labels are legible and visible.

9.6 Emergency procedures - There are a number of safety featLes built into
the ARGUS-200 gamma gauge that effectively protect personnel from
exposure to the radiation from the source.




a. The source is a special form source that is bolted into a lead filled
steel holder.

b.  The holder is mounted in the source housing and surrounded by at
least six inches of lead.

c. The source housing is made of steel plates bolted to the steel
support structure.

d. The beam sh. .ter is a lead filled steel cylinder, 5" diameter by 2.5
thick, this cylinder rides on oil impregnated bronze bushings.

8. The scurce never moves and the beam shutter does not touch the
source.

f. The beam shutter is fastened to the sample loading door with a push
rod and bell crank in such a way that the shutter is turned 90 degrees
whenever the door is opened.

In order to bypass any of these safety features someone would have to use
tools to disassemble the unit.

This device is constructed of rugged materials and has no intricate or
fragile components except the detector which is protected by the lead
collimator. Under normal usage there is no feasible mechanism for
dislodging the source or the shielding such that the source would be
completely exposed. The source is protected and has only one direct
access opening, the 1/4-inch diameter collimator, and this occurs only
when the collimator is in the operate pusition. There is no credible
mechanism for materials to penetrate this opening. There is only one way
to get at the source and that is to remove the steel skin, the steel plate and
the lead bricks behind the source.

The most serious emergency conditions would be a leaking source. If the
semi-annual leak test shows a leaking source, the samg'e chamber door
will be closed and sealed shut, the source manufacturer and the gauge




manufacturer will be immediately contacted for advice and assistance. The
U.S. NRC Region | will also be notified.

The area in which the equipment will be located is a securable restricted
access area. The persons to be natified in case of emergency are:

Donald J. Estabrook David L. Newton
207 737-8242 207 282-5911

The individual that will notify the NRC of any emeigency situation will be
Donald J. Estabrook.

10. Radiation Safety Program

10.1

10.2

Service Operations - The installation of the ARGUS-200 and the
ARGUS-200 operators desk will be performed by IRT Corporation
(equipment manufactuier), California License No. 2468-80. IRT
Corporation will perform the initial radiation survey and leak testing.
Maintenance and device relocation/removal will be performed by IRT
Corporation (equipment manufacturer) on an as-needed basis.

Personnel Monitoring Equipment - All employees involved in the operation
of the ARGUS-20C will be required to wear personnel monitoring
equipment, i.e, film badges. The fim badges will be replaced monthly.
The exposed badges will be sent to

R. S. Landauer Jr. and Co.
2 Science Road
Glenwood, IL 60425-1586

for developing, analysis, and a report returned to Fiber Materials, Inc.. to
be maintained on file indefinitely.



10.3

Visitors to the ARGUS-200 operation will be required to wear a self-reading
pocket dosimeter prior to entry into and during tive term of the visit at the
ARGUS-2C0 operation area. The dosimeter will be read, issued, and
logged in by the ARGUS operator prior to entry into the restricted area.
Upon completion of the visit to the ARGUS-200 operation area, the
operator will collect, read, and log the reading of each dosimeter.

Radiation Detection Instruments - Radiation surveys will be conducted on a
quarterly basis to evaluate the extent of radiation hazards that may be
present. Fiber Materials, Inc., will have available, for use, a calibrated,
operable survey meter that can measure at least one (1) through 200
milliroentgens per hour.

The instrument will

1. be calibrated so that readings are :+20% of the actual values over the
range of the instrument,

2. have a calibration chart or graph that shows the results of the
calibration, the date of the last calibration, and the due date for the
next calibration affixed to the survey meter, and

3.  be calibrated at least semi-annually and after servicing.
Calibration of the survey meter will be performed by:

Quality Assurance Labs, Inc.

80 Pleasant Avenue

South Portland, ME 04102

NRC License No. 18-19078-01

All calibration records will be kept on file for a minimum of two (2) years
after each calibration.



10.4

10.5

Leak Testing - Fiber Materials, Inc., will perform leak testing from the
sealed source at six-month intervals. The commercial leak test kit will be
supplied by

Amersham-Tech-OPS RPD
40 North Avenue

Burlington, MA 01803

KIT No. TECH-OPS 518

NRC License No. 20-1233601

The individual responsible for taking the samples will be

Donald J. Estabrook
Safety Manager/Radiation Safety Officer

Lock-out procedures - During normal operations the radiation dose on the
outside of the device is less than 0.5 mr/hr (measured 0.2 mr/hr) with or
without a sample in the chamber.

The inspection chamber is too small for a person tc enter and the 1/4-inch
diameter beam could not expose a major portion of an employee's body.
The only portion of a person’'s body that could be exposed to high doses
of radiation would be the hands and ther: only if the push rod were
disconnected from the door with the door in the closed position.

LOCK-OUT PROCEDURES

DO NOT disconnect the push rod from the door with the door in
the closed position, because the shutter is OPEN and the
radiation beam is entering the sample chamber.

PRIOR to opening the detector cabinet, open the sample
chamber door and secure it in the open position; this rotates
the shutter and turns the radiation beam "off.”




10.6

10.7

The lock-out procedure will be provided to all operating personnel of the
ARGUS-200 gauge, and the procedures will be posted so that personnel
can see them,

The individual responsible for ensuring that the lock-out procedures are
followed will be

Donald J. Estabrook
Safety Manager/Radiation Safety Officer

Performance of Services - Maintenance and service of the device will be
performed by the manufacturer until such time that our personnel feel
confident that they can do the operation safely. Maintenance and servicing
of the device will only be done following the written procedures provided
by the manufacturer.

Waste Management - Tnere will be no waste associated with this device
other than the radioactive source. When the source has decayed to levels
too low to be useful, it will be returned to either the device manufacturer,
the source manufacturer, or some other preperly licensed entity.




APPENDIX |
OUTLINE OF IRT CORPORATION
RADIOLOGICAL SAFETY GUIDE



