PANHANDLE EASTERN PIPE LINE COMPANY
OPERATING & EMERGENCY PROCEDURES
FOR HANDLING OF BYPRODUCT MATERIAL

1.0 RADIATION SAFETY OFFICER

The Radiation Safety Officer is directly responsible for the radiation
protection program of Panhandle Eastern Pipe Line Company. He is
responsible for the use of byproduct material, for performing Industrial
Radiography, the Recording Surveillance and Enforcement of all phases of
radiation safety. The Radiation Safety Officer is the only one with
authority to issue or change Operating Procedures or Instructions.

The Assistant Radiation Safety Officer is responsible for the above, as

directed by the Radiation Safety Officer, or in the absence of the
Radiation Safety Officer.

EQUIPMENT OPERATION

Each radiographic exposure device and its method of operation is
described in the following paragraphs:

2. Gamma Industries, Model “"Gamma Century" - Capacity - 100
curies - Iridium 152 EXHIBIT H

This is a special lightweight unit using depleted uranium for
shielding material.

This unit consists of three (3) parts (storage safe, control
cables, and guide tube).

Size: 5-1/2" diameter, 8" high

Weight: 32 pounds

Guide Tube: Up to 23 ft. long
Control Cable: 25 ft. long

Operation:

(a) Remove the protector cap from the lock box, thereby exposing
the pigtail connector.

(b) Crank the control cable to a length of approximately six
inches (6"), and connect to the pigtail.

(c) Crank control cable in so that male connecting thread can be
screwed into lock box.




‘ 2,0 EQUIPMENT OPERATION - Cont'd

2.1 Gamma Industries, Model “Gamma Century" - Capacity - 100
curies = Iridium 152 EXHIBIT H - Cont'd

Operation:

(d) Remove safety plug from protruding nipple approximately, one
inch (1") from top of unit and connect the guide tube.

(f) Place free end of guide tube in desired position, trying to
keep it in a straight line without kinks.

(g) Stretch control cable away from exposure device in as
straight a line as possible.

(h)

Crank source out as smoothly as possible. When you feel
that source is approaching the end of guide tube, slow

turning speed so that pigtail does not bank into end of
guide tube.

At end of exposure, retract source into the exposure device
by reversing the cranking action.

(J) Survey the exposure device and quide tube carefully to be
sure that source has returned to safe position.

. (k) Additional exposures may be made in accordance with the

above instructions, but the exposure device must be locked
during the interval between exposures.
(1)

(m)

Depress plunger lock.

Disconnect source tube and insert safety plug.
(n) Disconnect control cables and replace protector cap.

The source replacement and storage is done in accordance with
manufacturer's instructions.

2.2 Technical Operations, Model 660 - Capacity - 100 curies -
Iridium 192 EXHIBIT Q

This unit has a lighweight portable storage safe using depleted
uranium for shielding material. The control unit, which includes
control cables and guide tubes, is removable from the exposure
device.
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EQUIPMENT OPERATION - Cont'd

2.2 Technical Operations, Model 660 - Capacity - 100 curies -
Tridium 152 EXHIBIT Q - Cont'd
Size: 9-1/2" high x 4-3/4" wide x 12-3/4" long
Weight: 44 pounds
Guide Tube: 21 ft. long (three 7 ft sections)

Control Cable: 25 ft. long

Operation:

(a)
(b)

(c)
(d)
(e)
(f)
(g)
(h)
(1)
(i)

(k)

(1)

Remove the storage plug from the projector connector.

Lay out the guide tubes as straight as possible, directing
them toward the projector and connect.

Lay out the control cable as straight as possible, directing
it toward the projector.

Unlock the projector with the key provided and rotate the
selector ring to the “"Connect” position.

Attach the control cable to thc projector by sliding the
control cable collar back and open the jaws of the cable
connector.

Engage the male and female portions of the swivel connector.
Close the jaws of the control cable.

Slide the control cable over the connector jaws.

Hold the control cable collar flush against the projector
connector and rotate the selector ring from the "Connect"

position to the "Lock" position.

Unlock the projector connector and rotate the selector ring
to the "Operate"” position.

At the control, rapidly rotate the hard crank in the
"Expose"” direction. Continue to rotate the hand crank until
the source reaches the snout, which serves as a mechanical
stop for the source.

After exposure time has elapsed, rapidly turn the hand crank
in the "Retract" direction.



2.0 EQUIPMENT OPERATION - Cont'd

&2 Technical Operations, Model 660 - Capacity - 100 curies -
Iridium 192 - EXHIBIT Q - Cont'd

Operation:
(m)

After exposure, conduct a physical radiation survey of the
guide tube and the exposure device subsequent to each
radio_raphic exposure during a radiographic operation to
determine that the sealed source has returned to its safe
shielded position.

“Operate"” position to the "Lock" position,

|
|
|
(n) At the projector, rotate the connector selector from the
1
(o) Additional exposures may be made in accoraance with the
above instructions, but exposure device must be locked
during the interval between exposures.
(p) To disconnect, unscrew the guide tube sections. Insert
storage plug into position and tighten.

(q) Unlock the projector using the supplied key.

(r) Rotate the connector selector ring from the “Lock" position
to the “Connect" position.

(s) Slide the controi cable connector collar over the jaws away
from the projector.

(t) Open the connector jaws and disconnect the swivel-type J
connector. |

(u) Replace the storage cover in the projector connector and
rotate the selector ring to the "Lock" position. Remove the
key and engage the lock to secure thr projector. ‘
|
|

The source replacement and storage is done in accordance with
manufacturer's instructions.

Technical Operations, Model 900 - Capacity - 100 curies -
Tridium 192 - EXHIBIT R

This gamma radiography system is used as a radiographic exposure
device and Type B shipping container. The exposure device serves
as the storage and transport device for the radioactive source
assembly. The exposure device consists of a steel housing which
contains a depleted uranium shield. The control unit, which
includes control cables and guide tubes, is removable from the
exposure device.
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EQUIPMENT OPERATION - Cont'd

2.3

Technical Operations, Model 900 - Capacity - 100 curies -
Iridium 192 EXHIBIT R

Size: 12.25" Long x 5.25" Wide x 7.75" High
Mass: 44 1bs (20kg)
Shielding: 28 1bs (13kg)

(Depleted Uranium)
Source Assembly: Model 90003
Type B Identification: USA/9141/8(U)

Control Unit Model 693

Type: Piston Grip
Standard Control 25 ft (7.6m)
Length

Odometer: Yes

Weight (Standard) 19 1bs (8.6kg)

Ogeration:

(a)
(b)

(c)

(d)

(e)

(f)

Remove the storage plug from the projector connector.

Lay out the guide tubes as straight as possible, directing
them toward the projector and connect. Source guide tube
will connect them with no sharp turns or bends. The bend
radius of the guide tube should never be less than twenty
inches. Shorter bend radii can restrict source movement in
the source guide tube.

Lay out the control cable as straight as possible, directing
it toward the projector.

Unlock the projector, with the key provided, and rotate the
selector ring to the "Connect" position.

Attach the control cable to the projector by sliding the
control cable collar back and open the jaws of the cable
connector.

Engage the male and female portions of the swivel connector,



2.0 EQUIPMENT OPERATION - Cont'd

2.3 Technical Operations, Model 900 - Capacity - 100 curies -
Tridium 752 EXHIEIT R - Cont'd
Operation:
Drive Cable Connector WARNING

(g)
(h)
(1)

(3)

44977

Assure that the source assembly
is properly locked in the source
changer when connecting,
disconnecting or testing for
proper connection.

To Engage Connector To Disengage Connector

1. Using a fingernail, move 1. Using a fingernail, move the
the connector pin forward connector pin forward
(toward stored position (toward stored position of
of source) to move the source) to move the connector
connector sleeve away from sleeve away from the keyway
the keyway in the female in the female connector,
connector.

2. Slide the drive cable con- 2, Slide the drive cable con-
nector into the female nector out of the female
connector and release the connector and release the
pin. Assure that the pin.

connector sleeve has
returned to its original
position closing the keyway.

3. Test the connection by
nulling between the source
and the drive cable. (Note
WARNING)
CAUTION

Move connector sideways
only. Do not bend or twist.

Close the jaws of the control cable.
Slide the control cable over the connector jaws.

Hold the control cable collar flush against the Projector
connector and rotate the selector ring from the "Connect"
position to the "Lock" position.

Unlock the projector connector and rotate the selector ring
to the "Operate” position. Lift the indicator knob up until
the indicator slide locks in place. The source is now free
to move.
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EQUIPMENT OPERATION - Cont'd

2.3

Technical Operations, Model 900 - Capacity - 100 curies -

Iridium 192 EXHIBIT R - Cont'd

Operation:

(k)

(1)

(m)

(n)

(o)

(p)

(q)
(r)

(s)

(t)

(u)

At the control, rapidly rotate the hand crank in the
“Expose” direction. Continue to rotate the hand crank until
the source reaches the snout, which serves as a mechanical
stop for the source.

After ecposure time has elapsed, rapidly turn the hand crank
in the "Retract" direction.

After exposure, approach the exposure device with the survey
meter. Make a physical radiation survey of the exposure
device on all sides and survey the guide tube subsequent to
each radiographic exposure during a radiographic operation
to determine that the sealed source has returned to its safe
shielded position.

At the projector, rotate the connector selector from the
“Operator position to the “Lock" position.

Additional exposures may be made in accordance with the
above instructions, but exposure device must be locked
during the interval between exposures.

To disconnect unscrew the guide tube sections. Insert
storage plug into position and tighten.

Unlock the projector using the supplied key.

Rotate the connector selector ring from the “Lock" position
to the "Connect" position.

Slide the control cable connector collar over the jaws away
from the projector.

Open the connector jaws and disconnect the swivel-type
connector.

Replace the storage cover in the projector connector and
rotate the selector ring to the “Lock" position. Remove the
key and engage the lock to secure the projector.

The source replacement and storage is done in accordance with
manufacturer's instructions. EXHIBIT Q
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CHANGING SOURCES

3

3.2

3.3

Source changing for the Gamna Industries Model “Gamma Century"
will be accomplished by the use of Gamma Industries Model C-4 or
Model C-10 Source Changer. Manufacturer's instructions will be
followed. See source changing instructions for C-4 shipping
container and source changing instructions for C-10 shipping
container attached as a part of this Operating and Emergency
Procedure. (EXHIBIT C and EXHIBIT D)

Source changing or replacement for the Technical Operations
Exposure Device Model 660, Iridium 192 will be accompTished by
using the Technical Operations Source Changer Model 414 or 650,
Instructions contained in the Operations Manual for this unit
will be followed. See Operations Manual for Model 414 Source
Changer and Operating Instructions for Source Changer Model 650
attached as a part of this Operating and Emergency Procedure.
(EXHIBIT A and EXHIBIT B)

Source changing or replacement for the Technical Operations
§5¥95ure Device Model S00, Iridium 192 will be accomplished by
using the Technical Operations Source Changer Model 850.
Instructions contained in the Operations Manual for this unit
will be followed. See Operating Instructions for Source Changer
Model 850 attached as part of this Operating and Emergency
Procedure. (EXHIBIT §)

SHIPPING INSTRUCTIONS

4.1

4.2

4.3

4.4

4.5

Use only Gamma Industries Model C-4 or Model C-10 Source Changers
when returning old source which was used in a Gamma Century
exposure device to Gamma Industries, Inc.

Use only Technical Operations Model 414 or Model 650 Source
Changers when returning old source which was used in Technical
Operations Model 660 exposure device to Technical Operations, Inc.

Use only Technical Operations Model 850 Source Changer when
returning old source which was used in Technical Operations Mode!l
900 exposure device to Technical Operations, Inc.

The step-by-step instructions issued by the manufacturer of the
container must be followed in detail and in the sequence
presented. These step-by-step instructions are included as a
part of this Operating and Emergency Procedure.

Check to confirm that source is securely locked in the fully
shielded position by carefully performed and recorded radiation
surveys. These surveys shall be taken at the surface of the
shipping container and at one (1) meter and recorded on the
Shipper's Certification for Radicactive Materials. (EXHIBIT E)



4.0 SHIPPING INSTRUCTIONS - Cont'd

4.6 No source changer with radiation levels in excess of 200
milliroentgens per hour at the surface of the source changer OR
10 milliroentgens per hour at one (1) meter shall be released for
shipment, as specified in Department of Transportation
Regulations.

4.7 Check package labeling and accompanying shipping papers to
confirm that they are complete.

5.0 RECEIVING INSTRUCTIONS

5.1 When receiving Byproduct Material, make arrangements to receive
the material when it is offered for delivery by the carrier,

5.2 When receiving material from a carrier terminal, arrangements
will be made to pick up material expeditiously upon receipt of
notification from the carrier.

5.3 Upon receipt of material, materials shall be monitored on the
external surfaces of the package for radioactive contamination.

5.4 No package shall be in excess of 200 millirems per hour on the

surface OR in excess of 10 millirems at three (3) feet from
external surface.

6.0 INSPECTION AND MAINTENANCE PROCEDURE

Visually inspect all of the exposure equipment before each day's work.
Correct any damage or malfunction before using the equipment. Report
inspection on “Radiation Report" and "Description of Inspection and
Maintenance" forms. This Inspection and Maintenance will be as
follows: (EXHIBIT G)

Inspection:

(a) Inspect cabies for cuts, breaks, and broken fittings.

(b) Inspect source tubes for cuts, crushing and broken fittings.
(c) Survey for excessive radiation levels.

(d) Inspect exposure device for damage to fittings, lock, fasteners,
and labels.

(e) Inspect crank for damage and loose hardware.
(f) Check operation of cable connections.

(g) Check operation of control for freedom of source movement,

44977
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INSPECTION AND MAINTENANCE PROCEDURE - Cont'd

(a)

(b)

(c)

(d)

Maintenance

Perform complete inspection and maintenance each three (3) months
according to manufacturer's procedures. For Gamma Century exposure
device, use Gamma Industries Inspection and Maintenance Procedure.
(EXHIBIT H)

Perform complete inspection and maintenance each three (3) months
according to manufacturer's procedures. For Technical Operations
Model 90U exposure device, follow Section VII " Maintenance"
located in Instruction Manual. (EXHIBIT R)

Perform complete inspection and maintenance each three (3) months
according to manufacturer's procedures. For Technical Operations
Model 66U exposure device, use Inspection and Maintenance Procedure
No. 71-129. (EXHIBIT F)

Report inspection on "Description of Inspection and Maintenance"
forms. (EXHIBIT I)

RADIATION SURVEY INSTRUMENTS AND METHODS

7.1

7.2

7.3

7.4

A calibrated and operable radiation survey instrument must be
used by Radiographer to make the necessary physical radiation
surveys. Each instrument shall be calibrated at intervals not to
exceed three (3) months. These instruments shall have a range to
measure two (2) milliroentgens per hour through one (1) roentgen
per hour.

No testing operation shall be conducted unless a calibrated and
operable survey instrument is available and used at each site
where radiographic exposures are made. Survey instrument must
have been calibrated within the last three (3) months,

Each vehicle shall be equipped with a minimum of one (1)
radiation survey instrument that has been calibrated and
certified in the past three (3) months. Description of radiation
detection instruments:

- Victoreen Model 592-B

- Eberline Model E510G or E120G SKI

- Victoreen Radactor Model 500G

- Eberline Model E130G SKI or equivalent

Instrument calibration will be done by one of the following:
Panhandle Eastern Pipe Line Company (EXHIBIT 0)
Victoreen Instrument Corporation, Cleveland, Ohio

Eberline Instrument Corporation, Santa Fe, New Mexico
Technical Operations, Radiation Products, Burlington, Mass.

e W o
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RADIATION SURVEY INSTRUMENTS AND METHODS - Cont'd

1.5

7.6

1.7

A physical radiation survey shall be made after each radiographic
exposure during a testing operation to determine that the sealed
source has been returned to its safe, shielded position.

Before locking the radiographic exposure device, make a physical
radiation survey to determine that each sealed source is in its
shielded position. Keep a record of this survey and maintain it
for inspection by the Nuclear Regulatory Commission. (EXHIBIT J)

Each exposure set-up must be roped off (where applicable),
barricaded, and posted with four (4) "CAUTION RADIATION AREA"
signs designating the radiation area. The high radiation area
will be posted at che perimeter with "CAUTION HIGH RADIATION
AREA" signs. The use of the survey meter will determine the
radiation area to be barricaded and the high radiation area shall
be determined by calculations 100 mr/hr level. This s to avoid
unnecessary exposure to the Radiographer. Restrict the radiation
at the perimeter of the radiation area to 2 mr/hr or less and the
high radiation area to 100 mr/nr. The Radiographer in charge
must remain in a position to permit continuous surveillance of
the radiation area. He will be prepared to secure source if
anyone attempts to enter the radiation area.

SECURITY OF SOURCES IN STORAGE AND TRANSPORT TO FIELD LOCATIOWS

8.1

8.2

8.3

The Gamma Century, the Technical Operations Model 660 and the
Technical Operations Model 900 exposure devices shall have no
radiation level in excess of 50 mr/hr at six inches (6") from any
exterior surface of the device. Source Changers Technical
Operations Model 414, Model 650 and Model 850, and Gamma
Industries Model C-4 and Model C-10 shall have no radiation level
in excess of 200 mr/hr at any exterior surface and shall not
exceed 10 mr/hr at one meter from any exterior surface,

Each radiographic exposure device and storage container shall be
provided with a lock or outer container designed to prevent
unauthorized or accidental removal or exposure of a sealed
source. They shall be kept in a locked condition at all times
except when in use and under surveillance of a Radiographer or
Radiographer's Assistant.

When the radiographic exposure device is not in use, the
radiographer shall lock the storage container, in which sealed
sources are stored, in the compartment on the truck which is
designed for this purpose. Secure the compartment from entry by
unauthorized personnel by locking, The storage compartment shall
be locked at all times except when attended.

-1 -
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SECURITY OF SOURCES IN STORAGE AND TRANSPORTED TO FIELD LOCATIONS -

Cont'd

8.4

Before leaving the vehicle, Radiographer in charge will:

(a) Lock the exposure device.
(b) Lock the exposure device in the truck compartment.
(c) Lock the vehicle in which the device is stored.

TRANSPORTING SEALED SOURCES

9.1

9.2

When an exposure unit containing a source is transported to a
field location, it must be securely fastened in the transporting
vehicle as far from the driver as possible. The transporting
vehicle must bear a placard stating "CAUTION RADIOACTIVE
MATERIAL", (EXHIBIT K)

Add additional shielding, when necessary, to restrict the
radiation level reaching the driver of the vehicle to less than
one (1) mr/hr and to restrict the level of radiation emanating
from any portion of the vehicle to less than two (2) mr/hr,
These levels of radiation shall be determined by careful surveys
and reading recorded on the daily report. (EXHIBIT J)

PERSONNEL MONITORING EQUIPMENT

10.1

10.2

10.3

Each Radiographer or Radiographer's Assistant shall wear a film
badge and a pocket dosimeter. The pocket dosimeter must be
capable of measuring doses from zero to at least 200
millroentgens. A film badge and dosimeter shall be assigned to
and worn by only one (1) person. Pocket dosimeters shall be
recharged before each work day and doses recorded at the end of
each work day. Pocket dosimeters must be read frequently
throughout the working day so the Radiographer or Radiographer's
Assistant will be aware of the radiation dose he is receiving.
Radiographers and Radiographer's Assistants must keep assigned
dosimeter and film badge in their possession to avoid theft,
tampering, or exposure by other Radiographers. The film badge
shall be returned for processing each month,

If at any time the Radiographer or Radiographer's Assistant finds
that his pocket dosimeter has gone off scale, the individual
shall immediately shut down operation of the work site, clear the
area, secure equipment, and immediately notify the Radiation
Safety Officer. At such time, the individual's film badge shal)
be processed immediately.

Dosimeter calibration will be done by one of the following:
Panhandle Eastern Pipe Line Company (EXHIBIT N)

Victoreen Instrument Corporation, Cleveland, Ohio
Eberline Instrument Corporation, Santa Fe, New Mexico

Technical Operations, Radiation Products, Burlington, Mass.

.-



10.0 PERSONNEL MONITORING EQUIPMENT - Cont'd

10.4

10.5

Film badges will be supplied and processed monthly by:

R. S. Landauer Jr. & Co.
Science Road
Glenwood, I1linois 60425

Each Radiographer will wear a pocket dosimeter and film badge.
Daily records will be kept of the dosimeter readings and film
badges will be processed monthly, Pocket dosimeters will be
supplied by either:

Victoreen Instrument Corporation
Model 541A pocket dosimeter

Bendix Corporation
Model 06-862 pcoket chamber

Landsverk Electro Mater Company
Model U-750

11.0 EMERGENCY PROCEDURES

1.1

In case of a road accident involving a vehicle, or any type of
accident containing byproduct material, the radiographer must
imnediately conduct a radiation survey to determine if the source
container or exposure device has been damaged. If damage has
occurred, the same precautions used for a temporary exposure area
must be put into effect; 1i.e., barrier ropes, signs, and
continuous surveillance until a safe recovery can be affected.
The Radiographer must remain at the scene of the restricted area
after all precautions have been set up.

In the event the Radiographer is injured in such an accident and
is unable to physically perform the required surveys and a~..
restrictions, he should assist the civil authorities by
direction, if possible,

12,0 NOTIFICATION OF ACCIDENTS

12.1

The Radiographer, his Assistant, or whomever may be available
shall report to K. F. L. Dohrman or S. R. Griffin, as soon as
possible by telephone. Mr, Dohrman will notify the cognizant
authorities, and if practical, effect the safe return of the

byproduct material to a suitable vault or shield.

K. F. L. Dohrman - Office: 913/341-1400 Overland Park, Kansas
- Home: 913/782-3544 (lathe, Kansas

S. R, Griffin - Office: 316/624-7241 Liberal, Kansas
- Home: 316/624-5446 Liberal, Kansas




12.0 NOTIFICATION OF ACCIDENTS - Cont'd

13.0

14.0

44977

12.2

In the event of any type of accident causing damage to the
isotope camera or storage container that may result in exposure
to personnel (unit dropped, cable sheared, camera drive jammed,
etc.) the same emergency procedures and notifications described
in Sections 11.0 and 12,1 are to be followed. Mr. K. F, L.
Dohrman or Mr. S. R, Griffin will notify the regional Nuclear
Regulatory Comaission Office, if emergency warrants.

UTILIZATION LOGS

13.1

13.2

The Radiographer must complete a "Radiation Report" daily. If
radiography is performed at different locatons, use additional
forms, one for each location. He will forward the original to
the Overland Park Office weekly and retain a copy. (EXHIBIT J)

The information required by the "Radiation Report" shall be kept
available for inspection by the Nuclear Regulatory Commission.

LEAK TESTING OF SEALED SOURCES

14.1

14.2

Leak testing of sealed sources for use in radiography shall be
conducted at intervals not exceeding six (6) months, or more
often if reasonable cause exists, by the procedure capable of
detecting the presence of .005 microcuries of removal
contamination on the exposure device, storage container or sealed
source. Records of leak test results shall be kept in units of
microcuries and maintained for inspection by the Nuclear
Regulatory Commission, in the Overland Park Office, 10890 Benson
Drive, Building 24, Suite 360, Overland Park, Kansas 66212,

Radioactive sources not returned to the manufacturer (within six
months) shall be leak tested in the following manner using
Tracerlab Mcdel LT-2 Leak Test Kit or Technical Operations Model
518 Leak Test Kit: (EXHIBIT M)

(a) Use survey meter to be sure the source is fully retracted
into the exposure device,

(b) Remove the guide tube or shipping plug from the face of the
shield,

(c) Wet the swab with Alconox solution, shake off the excess,
and insert the swab in the hole in the shield. Wipe the
interior of the hole thoroughly (as near the source as
possible) by rotating the swab holder.

(d) Withdraw the swab and place into the plastic envelope.
(e) The swab should now be monitored by tie survey meter set on
its most sensitive range. Place the meter in a low

background area and move the swab in its plastic envelope to
the meter - NOT the meter to the swab.

-14 -



14.0 LEAK TESTING OF SEALED SOURCES - Cont'd

15.0 POCKET

44977

14.3

(f) Each qualified Radiographer will be responsible for
performing the function of swabbing for Teak testing.

(g) If there is no indication on the meter, or if the indication
is no more than 0.2 mr/hr above background, put the plastic
envelope with the swab into the mailing box supplied. Mail
to the appropriate vendor for processing.

NOTE: Be sure to fill out and return the Leak Test Record
supplied. (EXHIBIT L)

{(h) If the swab shows more than 0.2 mr/hr, do not mail. Do NOT
use the unit for radiography. Replace all storage locks and
notify K. F. L. Dohrman or S. R, Griffin for specific
instructions.

Leak testing of all sources or instruments will be accomplished
by outside agencies approved or qualified to perform such
testing. Radiographers are authorized to swab equipment and
follow directions of the agency which will perform tests.
Agencies to perform such tests are:

Technical Operations, Inc., Burlington, Massachusetts
Use of their Model 518 Leak Test Kit

Tracerlab Model LT-2 Kit

DOSIMETER CALIBRATION

15.1

General Regquirements

(a) Pocket dosimeters shall be calibrated at intervals not to
exceed one (1) year.

(b) Each qualifying Radiographer will be responsible for
performing the function of calibrating instruments.

(c) Pocket dosimeter calibration shall be accomplished using the
Tech/Ops Model 773 Instrument Calibration Device (EXHIBIT P).

(d) Pocket dosimeters shall be calibrated by measuring the
response to a known exposure. The dosimeter's response
should be checked at 25%, 50% and 75% of the full scale
reading (0 to 200 mr dosimeters should be checked at 50 mr,
100 mr, and 150 mr). A dosimeter will be considered in
satisfactory calibration if its response is with + 30% of
the known exposure. Additionally, dosimeters shall be
checked for leakage. If the dosimeter drifts more than 2%
of full scale in 24 hours, it shall be considered
unsatisfactory.

- 3B =
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POCKET DOSIMETER CALIBRATION - Cont'd

15.2 Procedure for Calibrating Pocket Dosimeters

(a) Determine the points to be checked for the dosimeter to be
calibrated. Determine the exposure time necessary to obtain
the required exposure.

(b) Initially charge the dosimeter and note the initial
reading. Place the dosimeter in the calibrator and expose
for the required time.

(c) Read the dosimeter and record the net reading on the
Dosimeter Calibration Record Sheet (EXHIBIT N). Repeat this
procedure for the remaining points.

(d) Recharge the dosimeter and note the reading. Place the
dosimeter in a low background area for at least 24 hours and
record the leakage rate on the Dosimeter Calibration Record
Sheet.

(e) If the dosimeter is in satisfactory calibration, attach a
calibration decal to the dosimeter indicating the date of
calibration and the calibration due date. If the dosimeter
is not in a satisfactory calibration, return the dosimeter
to the Radiation Safety Officer with the Dosimeter
Calibration Record Sheet.

CALIBRATION OF SURVEY METERS

The calibration device and its operation is described in the following
paragraphs:

TECH/OPS MODEL 773 INSTRUMENT (EXHIBIT P)
16.1 General

The Model 773 is a portable survey instrument calibrati9n

device. The unit consists of a 150 millicurie Cesium!3/ source
permanently attached to a movable source rod which is installed
in a lead shield casing. The source is exposed by raising the
source rod which positions the source in a 36° x 20° collimated

beam port.
Size: 5 in (12.7cm) wide, 5 in (12.7cm) deep, 8.5
in (21.6cm) high
Weight: (with attenuators) 52 1bs (24 kg)
(without attenuators) 45 1bs (20 kg)
Source: Model 77302, Cesium!37, 150 millicuries

Transport Status: DOT Specification 7A Type A package
Shielding Material: Lead. Approximately 29 1bs. (13 kg)

il



16.0 CALIBRATION OF SURVEY METERS - Cont'd

44977

16.3

16.4

NOTE:

A1l personnel operating tne equipment will use a calibrated and
operable survey instrument and wear appropriate personnel
monitoring devices. Place the source shield in a restricted area
s0 that the directional port is aimed horizontally. To minimize
the effects of scattered radiation, the unit should be 16 feet
from any w1l in the direction of the primary beam.

Restrict access to the area where the radiation level is in
excess of 2 milliroentgens per hour,

To properly calibrate a survey instrument it is necessary to
check the instrument's response at two (2) points on each of the
instrument's ranges. These points must be separated by at least
50% of the full scale reading. The instrument reading should
agree with the actual radiation intensity within 102 to be in
proper calibration.

The following procedure is designed for a survey instrument with
three (3) scales and a range of 0-1000 mr/hr. For instruments
with different ranges, the procedure will be similar but the
points will differ,

Procedure to Calibrate and Use

(a) Turn on the survey meter and allow it to “"warm up" for
approximately 10 minutes.

(b) Determine the activity of the source on the date of
calibration from the decay chart providea with the source.

(c) Calculate the distance from the source at which the
radiation intensity would be 800 mr/hr,

(d) Using the tape measure attached to the Model 773, place the
survey meter such that the axis of the detector is located
at the proper distance from the source as determined above.

The survey meter should be located so that the center of the
detector is at the correct distance and centered on the center
line of the radiation beam, The axis of the detector should be
perpendicular to the centerline of the radiation beam.

(e) Unlock the handle of tne Model 773. Remove the shipping
plate. Remove all the attenuators from the radiation beanm.

(f) Standing away from the radiation beam, expose the source by
manually raising the source rod. Movement of the source rod
should be accomplished as 2xpediciously as practicable.

Note and record the survey meter reading and return the
source to the stored position,

CAUTION: Do not enter the area of the radiation beam while the source

is exposed.

-17 -



16.0 CALIBRATION OF SURVEY METERS Cont'd

44577

16.4

16.5

16.6

Procedure to Calibrate and Use - Cont'd

(g) Place the 0.25 attenuator in the radiation beam. Repeat
Step (f). The actual intensity is 200 mr/hr,

(h) Remove the 0,25 attenuator from the radiation beam and place
a 0.10 attenuator in the radiation beam. Repeat Step (f).
The actual intensity is 80 mr/hr.

(1) Place the 0.25 attenuator in the radiation beam. Repeat
Step (f). The actual intensity is 20 mr/hr,

(i) Remove the 0.25 attenuator from the radiation beam and place
the other 0,10 attenuator in the radiation beam., Repeat
Step (f). The actual intensity is 8 mr/nr,

(k) Place the 0,25 attenuator in the radiation beam. Repeat
Step (f). The actual intensity is 2 mr/hr,

At the end of calibration operation, use survey meter to insure
that source rod is in place. Replace the lock on handle and
secure, Remove key.

Calibration Unit will be sent to vendor for source replacement in
accordance with manufacturer's instructions,

Records

After eacn instrument has been calibrated or servicing has been
done, a record will be filled out and placed on file (EXHIBIT 0).
A decal shall be placed on instrument indicating the calibration
date and calibration due date.

Each qualifying Radiographer will be responsible for performing
the funtion of calibrating instruments,

Procedure for Leak Testing

The Teih{Ops Model 773 Meter Calibration Kit contains a
Cesium'37 source which must be leak tested at intervals not to
exceed six (6) months, This may be accomplished using the
Tech/Ops Model 518 Leak Test Kit or Tracer Lab Model LT-2,

(a) Place the Model 773 calibrator in a restricted area.

(b) Remove the lock and rotate the handle from the top of the
source rod. Remove the shipping cover,

(c) Moisten leak test seal with EDTA solution, Blot off excess.

(d) Wipe around the top of the source rod.

-



16.0 CALIBRATION OF SURVEY METERS Cont'd

16.6

Procedure for Leak Testing - Cont'd

(e) Standing away from the beam port, raise the source rod to
the open position and wipe the exposed source rod thoroughly.

(f) Place the leak test swab into the plastic envelope.

(g) Set the survey meter on its most sensitive range and place
the meter in a low background area. Move the swab, in its
plastic envelope, to the meter, NOT the meter to the swab,

(h) If there is no indication on the meter, or if the indication
is no more than 0.2 mr/hr above background, put the plastic
envelope, with the swab, into the mailing box supplied.

Mail to the below listed address:

Panhandle Eastern Pipe Line Company
10890 Benson Jrive

P. 0. Box 12330

Overland Park, Kansas 66212

ATTENTION: K. F. L. Dohrman

NOTE: Be sure to fill out and return the Leak Test Record

supplied. (EXHIBIT L)

(i) If the swab shows more than 0.2 mr/hr, do NOT mail. Do NOT
use the unit, Replace all storage locks and notify K, F, L.
Dohrman or S, R, Griffin for instructions.

17.0 SECURITY AND STORAGE OF CALIBRATION UNITS

44977

17.1

17.2

17.3

The Tecn/Ops Model 773 calibration device shall have no radiation
level that exceeds more than 200 mr/hr at the surface and less
than 10 mr/nr at three (3) feet from the surface.

The calibration unit shall be provided with a lock or outer
locked container dcsi3nod to prevent unauthorized or accidental
removal or exposure of a sealed source., It shall be kept in a
locked condition at all times, except when in use and under
surveillance of a Radiographer or Radiographer's Assistant,

The calipbration device unit shall also be placed in container
made of at least 1/8" steel plate and lined with a shielding
material so there 1s no radiation level to exceed 2 mr/hr at
surface. Container shall have a lock to prevent tampering or
removal of unit by unauthorized personnel,
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18.0 PERMISSIBLE DOSE LEVELS

19.0

44977

18.1

18.2

18.3

Limits on radiation dosage per calendar quarter (13 week period)

are:
(a) Whole body, head and trunk, active blood forming organs,

lens of the eyes, or gonads =---====-= 1.25 roentgens
(b) Hands and forearms, feet and ankles -- 18.75 roentgens
(c) Skin of the whole body -----ceeccccea- 7.50 roentgens

Radiographers will receive no more that 1,25 roentgens whole body
dosage per calendar quarter.

Company considers all radiation dosage to be whole body.

INTEKNAL INSPECTION SYSTEM OR OTHER MANAGEMENT CONTROL

19,1

19.2

19.3

Periodic inspections will be conducted by K. F. L. Dohrman,
Radiation Safety Officer, and in nis absence, by S. R. Griffin,
Assistant Radiation Safety Officer. These inspections will be
quarterly and unannounced. Inspections will cover the following:

(a) The actual operations

(b) Inspecting Radiographers and Radiographer's Assistants to
see if they are following the guidelines set forth in the
Operating and Emergency Proceduras

(¢) Auditing all procedures of receiving and shipping of sources

(d) Auditing and inspecting quarterly maintenance

(e) Inspections and inventory of sources and equipment

(f) Maintaining and reviewing the utilization logs, personnel
monitoring results and surveys

The Radiation Safety Officer will assume control in instituting
corrective action of all Radiographers and Assistant
Radiographers as set forth in all phases of the Operating and
Emergency Procedures and U, S. N. R, C., License,

The Radiation Safety Officer will maintain and keep all records
pertaining to the Nuclear Regulatory Commission Licenses,

Attached is the 1ist of Management Personnel who may at any time audit
or inspect all the files and records kept and maintained by the
Radiation Safety Officer. This shall be done on an annual basis,

.-
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OPERATION MANUAL

Model 414

IRIDIUM 192

Source Changer

TECHNICAL OPERATIONS INC. BURLINGTON, MASSACHUSETTS




DESCRIPTION .
GENE. ‘PURPOSE

licensed personnel who can perform this operation

nical Operations
If you wish to be licensed to perform source

'S & shielded sh

changes, application should be made to the Atamic

yerm

: Energy Commission, Division of Licensing and
Regulation, Washington 25, D. C Your application,
in letter form, should specify by whom and under
what conditions source exchanges are to be made
Refer to this Instruction Manua' for detailed pro-

cedures Additional copies of this manual may be

obtained for incorporation in your operating

procedures manua

Packed with each Source Changer you will

PARTS AND THEIR TERMINOLOGY

ce decay chart and leak test

S
oy - certification Keep for your records

AP A D e
-

Source lentification plate Fasten

o .
. .
- A .
‘u& o -
T — - - -
, " tO your projector

Return shipping labels
Tamperproof seals

Instruction manual

OPERATING INSTRUCTIONS
REMOVING THE OLD SOURCE FROM YOUR PROJECTOR

n the source changer

or where

=

S N
~
gy T

AR between the fittings o the

Changer and projector Remove




source changer cover. Fasten

the source tube to the projector
and to the EMPTY channel of the
source changer. Note radiation
level at source changer. It
should not be higher than 2 MR/HR

per curie contained.

INSTALLING THE NEW SOURCE IN YOUR PROJECTOR. .

Remove cap and hold down rod
fram the channel containing the
new source. Open source guides.
Fasten the source tube to this
channel and engage drive cable
terminal to connector of new

source by retracting the locking

sleeve and inserting the termi-
2. Crank the source from the pro-

nal. Release the locking sleeve
jector into the source changer.

and allow it to come forward,

Monitor this operation with your

survey meter, and be sure the

w =
ff ‘% . e The connector should now appear
\’\\\ in FIGURE 2.

as

source is propelled into the source

changer as far as it will go. The

radiation levels at the source
changer should not be higher than 2. Close the source guides. Crank

2 MR/HR per curie now contained. the control to retract the new

source into the projector. Mon-

. en the source ides and dis- . "
3 O P ¥ ftor this operation and be sure

connect the source assembly from !
the source is fully retracted.

the drive cable. See FIGURE |.

Radiation levels at the projec-

The locki sleeve must be retrac-
e tng ac tor should now be comparable with

ted by moving the actuatin inin ~
¥ 9 Ctua q P normal operation.

the direction shown. The thumbnail,

a coin or key may be used This 3 femove the old source identifi-
permits the dvive coble terminel 1o cation plate from the projector
b savd wid ys out of the hole and affix it with seal wire to
freeing it from the connector. I TR SAGPER SRERERT ChiNant con-

l taining the old source.
k. Remove source tube from the source

changer. Close source guides and

replace cap and hold down rod.

¥ LIGIHX3



k. Affix the new source identifi-

cation plate to the projector. LOCK‘NG SL‘EVE
ActvaTing Pin— — 4
MovE - To ReLeasE //

5. Replace the source changer cowver.

Tighten bolts and seal with .

tamperproof seal provided. Apply
labels provided and return to
Technical Operations, Inc. Con-

tainers not returned to Technical

Operations, Inc. are subject to

Move 1o
DISENGAGE

rental fees

Upon receipt of your returned
omrse, Tachnice? Speratians. fe. Fieure 1. Disencacing ConnecTor
will mai! you an acknowledgment of

receipt Keep this receipt for

your records

SAFETY During the process of transferring sources
O obhserve the same precautions with respect to moni -
] activity and restricting personnel as you

emg v n making radiographic exposures

WARRANTY Technical Operations, Inc juarantees the
equipment to be free of defects for a period of one

year from the date the equipment s received .

Technical Operations does not assume responsibility

ab ty for the misuse of raciogactive material

Ficure 2.

x ConneEcTorR ENGAGED

February 1963



OPERATING
INSTRUCTIONS

SOURCE CHANGER
Model 650

TECH/OPS, INC

Radiation Products Division
Burhington, MA 01803



®
#
il

{ SOURCE GUIDE TUBE FITTING

. SOURCE

!
|
| GUIDES SOURCE GUIDES |
! (OPEN)
] HOLDDOWN |
> !
| CHAMBER CA |
® !
: |
i i
! HANDLE
|
| |
: |
| | |
! | |
! |
| |
| COVER |
| | SOURCE CONTAINER i
Mode! 650 Source Changer
(Source in a chamber - Farts Identification)
This M taIner tor shipping only hcensed sources of Tech/Ops. Inc No
attempt 10 use the equipment should be made uniess the user 1s thoroughly
tan ar with the nstructions in thus manual
USER WAIVER AGREEMENT
The user agrees that Tech/Ops. Inc 15 not hable for any claims alleged 1o
be due 1o use of the product
The NRC tortnds the use of this equipment and the exchange of sources
ess the user 1s specihically authornized by the terms of his hcense
If user s not authorized to make source changes, contact Tech/Ops, Inc
It has hcensed personnel that can perform this operation |If user wishes 1o
-
be hicensed 10 perform source changes apphcation should be made to the
Matenals Branch Office of Nuclear Safety and Safeguards, U S Nuclear
Regulatory Commussion, Washington, D C. 20555 The application, n letter &
o -
form_ should specify by whom and under what cond:tons source exchanges
are 10 be made Refer to thes instruction manual for detailled procedures o
Additional copes may e obtained for incorporation in yoOur operating Y

[t wedures manual

Prior to the first use of thus source changer, the user, in addition, should
register as such with the Transportation Branch, Otfice of Nuclear Satety
and Secunity. U S Nuclear Regulatory Commussion. The user should have in

is possession a copy of Certiticate of Comphiance No. 9032 issued tor this




cenera @scrieTion

The Source Changer Model 650 s a portable, shielded container for
transferring encapsulated radiosotope sources into radiography pro-

jectors. The changer s designed to safely contain the radiographic o
sources during shipment and to permit field exchange of old for

new sources without exposing the operator to unsafe radiation levels.

® oreranion 2

NOTE: All the precautions used when making radiographic expo-
sures must be followed.

Wear personnel monitoring devices during all source changing opera-
tions. Monitor all operations with a calibrated, operable survey meter.

The source changer has depleted uranium for shielding.

1. Upon receipt of the source changer, survey the source changer

to ensure that the source is in the proper storage position.

QUICK REFERENCE DATA 2. Locate the source changer and projector in a restricted area.
Source Types Sealed sources (Tech/Ops sources only) Lmemww”"mm"‘"’m‘"ww”"“"
Isotope: Indium 192 or control housing.
Radiation: Gamma rays R 1
Contaner capacity indium 192: 200 Curies + 20% NOT LESS THAN ,
Shieiding Depleted Uranium (U238), weight 35 Ibs. — . -
Housing Steel i { 1 : e
Design Type B Radioactive M"’"“ Shm Con- . CONTROL CABLING . sbunc'i éu_-rr‘;-::?oe . |
taner (USNRC Certificate of Compliance ‘ -
No. 9032 and IAEA Certificate of Com-
petent Authority No. USA/9032/B(U)T Typical Source-suchengs Arrangement
Etective radiation Well below regulatory mR/hr limits pre 3. Set the projector as for an exposure.
shieiding scribed in 10CFR34.21 and 49CFR 4. Remove the cover from the source changer by breaking the seal
173.39301) wire and removing the bolts.
Dimensions 13% M HX10in. LXB%4in W 5. Remove the source holddown cap by breaking the seal wire and
Shipping weight 66 ibs. unbolting.
CAUTION: When the source holddown cap i1s removed, the
SHIPMENT DATA source connector is exposed. Care must be taken to ensure
1. Source decay chart and leak test certification. Keep for user’s the source is not dis'odged when handling the changer.
records. 6. Connect one end of a guide tube extension to the projector
2. Source wdentification (1D) plate. Affix to user’s projector. and the other end to the fitting above the empty chamber in the
3. Return shipping labels. source changer.
4. Tamperproof seals. 7. Close and latch the source guides.
5. Instruction manual. 8. At the projector controls, crank the source from the projec
tor to the source changer.
9. Approach the projector with the survey meter. Survey the pro-

jector on all sides, survey the guide tube and survey the source
changer on all sides to ensure the source has been properly
transferred. The maximum radiation level at the source
changer should be less than 200 milliroentgens per hour at
contact.

8 LI9IHX3




10.

n

12.

13
4.

15.

16.
172.
18.

19.

21,

Ooen’mrcc guides. Disconnect the drive cable from the
source assembly by moving the lock pin down and shiding the
drive cable connector out through the keyway.

Disconnect the guide tube from the source changer. Connect
the guide tube to the fitting above the chamber containing the
New SOUrce.

Couple the drive cable to the source by depressing the lock pin,
shiding the drive cable connector into the keyway, and releasing
the lock pin. Test for proper engagement.

Close and latch the source guides.

At the projector controls, crank the source from the source
changer 10 its storage position in the projector.

Approach the projector with the survey meter. Survey the
projector on all sides, survey the guide tube, and survey the
source changer on all sides to ensure the source has been prop
erly transferred.

Lock the projector.

Disconnect the source guide tube from the source changer.
Affix the identification plate of the new source to the pro-
jector and attach the identification plate of the old source to
the source holddown cap.

Bolt the source holddown cap in place and seal wire.

Bolt the source changer cover in place and seal wire.

Survey all exterior surfaces of the source changer to ensure that
the radiation level does not exceed 200 milliroentgens per hour
at contact.

Preparing Source Changer for Shipment

et ol

22. Measure the radiation level three feet from all exter,. rfaces
of the source changer and ensure that the radiation level is less
than 10 milliroentgens per hour. The maximum radiation level
measured three feet from any exterior surface is the Transport
Index. (Example. With a maximum radiation level of 2.2 milh
roentgens per hour, the Transport Index is 2.2.)

23. Select the proper shipping labels (Radioactive || or Radioactive
111} according to the radiation levels at the surface and at 3 feet
from the container. Complete the labels listing the radioisotope
contained (Indium-192). Indicate the actvity as the number of
Curies. Record the Transport Index as determined above

MAXIMUM RADIATION LEVELS
Surtace 3 Femr

4 - |

RADIOACTIVE WHITE |

‘ 0 5SmR /he None
RADIDACTIVE |

RADIOACTIVE YELLOW

LA
-

S0mR 'fe
RADIDALTIVE N

1 OmR /Ny

RADIOACTIVE YELLOW I

E-3
RADIDACTIVE I

200mR e 10m R /hy

24. If a shipping container is packaged inside a crate or other
packaging, mark the outside package “Inside package complies
with prescribed specifications USA/9032/B(U) Type B™.

25. Apply the shipping labels, properly completed, to two opposite
sides of the container.

g L181HX3
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26. Prope omplete the shipping papers (see samples on follow
ng p. indicating
Radwoactive Material, Special Form nos NA 9182
Indum-192 (X) curies_ and

27.

28.

Radioactive Device, nos. UN 2911
Uranium-238, Solid Metal, 0. 005 curies

Radioactive {X) Labels
Transport Index (X)
Package identification Number USA/9032/B(U)

All (X) marks must be completed by the shipper
And the Shippers Certification

“This i1s to certify that the above named materials are
properly classified, described, packaged, marked and
labeled and are in proper condition for transport according
to the applicable regulations of the Department of Trans
portation.”

Notes: 1. For air shipments, the following shipper’s certifica

tion may be used

“I hereby certify that the contents of this consign
ment are fuily and accurately described above by

proper shipping name and are classified, packed,

marked and labeled and are in proper condition for
carriage by awr according to applicable national gov

ernmental regulations’’.

2. For air shipments, the package must be labeled with a
“CARGO AIRCRAFT ONLY" label and the shipping
papers must state

“THIS SHIPMENT IS WITHIN THE LIMITATIONS
PRESCRIBED FOR CARGO ONLY AIRCRAFT"”

Retuin the contamner to Tech/Ops, Inc. according to proper pro

Title

cedures from transporting radioactive matenal as established in

49 Code of Federal Regulations Parts 172 178

See following page(s) for sample forms

Complete the Shipping Certificate and Bill of Lading and fill in
the necessary information in blocks marked (X)

NOTE ‘

Please return container promptly. Rental
charges will be made for containers held be
yond normal transportation time.

p

Connecting/Disconnecting Testing Connection

WARNING

Do not move source assembly more than
1/2 inch from its stored position when
connecting/disconnecting or when testing
for proper connection

TO ENGAGE CONNECTORS TO DISENGAGE CONNECTORS

1. With fingernail move lock pin 1. With fingernail move lock pin
back from keyway (Pressure on pin  back from keyway

1s downward toward stored position 2 Shde drive cable connector out

of source ) through keyway and release pin
2. Shde drive cable connector into

keyed sleeve and release pin CAUTION

3. Test connection by pulling Move connector sideways
between source and drive cable only Do not bend or twist

(Note WARNING )

Figure A Procedure for engaging and disengaging the Mode! 550
sowce assembly connector Tcshng tor proper connec
tion must be performed

g LI9IHX3



EXHIBIT C

SOURCE CHANGING INSTRUCTIONS
FOR C-4 SHIPPING CONTAINER

Enclosed herewith is a cros: sectional view of the shipping container used for
tranporting your pigtail source. As you can see, the container consists of
two tubes - one which is labelled "New Source" immediately above the opening
in the side wall of the container, The second tube is empty and is for your
decayed source which is to be shipped to Ganma Industries, Inc.

Tne following procedure should be followed in the source changing operation:
ALWAYS HAVE PROPERLY OPERATING SURVEY METER AT HAND WHEN CHANGING SOURCES.

1.

Survey container with meter, Surface reading should not exceed 200
mr/hr,

Connect the short exposure cable provided to the old source hole with
the other end attached to your camera.

Connect your control cable to the pigtail.

Crank source from your camera into shipping container.
Survey,

Disconnect source tube from shipping container,
Disconnect pigtail from the control cable,

Swing hasp cover over hole and lock,

Unlock new source side,

Connect control cable to pigtail.

Screw exposure cable into coupling of container.

Standing as far away as possible, retract control cable wnich will pull
source out of shipping container and into your camera.

Survey.

Disconnect control cable from pigtail.

Unscrew the exposure cable from your camera and from the shipping
container,

Lock camera and shipping container,

Survey shipping container and do not ship if surface radiation levels
exceed 200 mr/hr, or 10 mr/hr at 1 meter,




EXHIBIT C
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EXHIBIT D
IMPORTANT - READ CAREFULLY BEFORE CHANGING SOURCE

SOURCE CHANGING INSTRUCTIONS
FOR C=10 SHIPPING CONTAINER
Revised 4/22/74

Attached is a cross-sectional view of the shipping container used for
transporting your pigtail source. The container has two lock boxes-- one on
each side., The upper lock box 1s labelled "NEW SOURCE" and the upper tube
contains the new source, The lower lock box and tube contain a safety plug
when shipped to you., The lower tube will be used to return the decayed source
to Gamma Industries.

The following procedure should always be followed in the source changing
operation:

ALWAYS HAVE A PROPERLY OPERATING SURVEY METER AT HAND
[ £S5,

1.  Survey the C-10 shipping container with meter. The radiation intensity
should not exceed 10 mr/hr at | meter from any surface of the C-10,

2. O?en the lower lock of the C-10 shipping container. Remove the safety
plug.

3. Connect one end of short exchange tube (provided in the shipping barrel)
to the lower lock box of the C-10 shipping container., Attach the other
end of the short exchange tube to your camera.

c-10
SHIPPING YouR
CONTAINER '81 CAMERA
1 ' L ®
- — - ‘J - L

4, Crank your old source into the C-10 shipping container until 1t reaches
a definite stop,
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. EXKIBIT D

SOURCE CHANGING INSTRUCTIONS FOR C-10 SHIPPING CONTAINER Continued

5. Survey to assure that the old source has reached a safe position,

6. Lock the lower lock of the C-10 shipping container onto the old pigta’)
locking ball, You must be aware that the source could be removed from
the open end of the lock box 1f the lower lock 1s not locked.

7. Remove the short exchange tube from the C-10 shipping container,
Disconnect the control cable from the old pigtail. (Attempt to move the
pigtail into and out of the C-10 shipping container to assure the lock
is depressed upon the pigtail locking ball, If the pigtail can be
moved, then open the lower lock, carefully move the pigtail, and lock
the lock upon the pigtail locking balT, ‘Ms will assure that the old
source wi;l renain properly locked and shielded during the return
shipment,

8. Remove the source protector cap from the upper lock box and attach the
source protector cap over the old source pigtail in the lower lock box.

9. Attach the control cable to the new pigtai! wnich 1s in the upper lock
box.

‘ 10,  Attach short exchange tube to the C-10 shipping container upper lock box,

g w—

W —d
c-Q YOUR
SHIPPING ,
o SAVERA

SOCN— —

11, Unlock the upper lock from the new source,

12,  Standing as far away as possible, crank the new source from the C-10
. shipping container into your camera,
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EXHIBIT D
SOURCE CHANGING INSTRUCTIONS FOR C-10 SHIPPING CONTAINER Continued

13, Survey.
14,  Lock your camera lock,

15,  Remove the short uchuge tube from your camera, Remove the short
exchange tube from the C-10 shipping container,

16.  Insert the safety plug into the upper tube of the C-10 shipping
container, Lock the upper lock of the C-10 shipping container,

17, Survey.

18, Place the C-10 into tne barrel in the same orientation which 1t was
received, Place the short exchange tube into the barrel, Place the tup
on the barrel and secure with the locking ring,

19.  Insert a safety seal into the barrel locking ring,

20,  Survey. (The radiation intensity should not exceed 200 mr/hr at any
Ecrn‘ surface or 10 mr/hr at one meter from any barrel suriace,)

END OF SOURCE INTERCHANGE INSTRUCTIONS

Be sure that you:
1. Attach two "Radioactive Yellow-111" labels to the barrel,
2. Measure and write the transport index upon the affixed labels,

3. Properly f111 out all shipping documents,
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EXHIBIT E

PANHANDLE EASTERN PIPE LINE COMPANY
Transmission Department

10890 Benson, Suite 360

Overland Park, Kansas 66212
913/341-1400

SHIPPER'S CERTIFICATION FOR RADIOACTIVE MATERIALS
Yo Be CompTeted in Triplicate

This 75 to certify that the contents of this consignment are properly described by
name and are packed, marked and labelled, and are in proper condition for carriage
by air according to all applicable carrier and governmental regulations, and to the
IATA Restricted Articles Regulations. This consignment is within the limitations
prescribed for passenger carrying aircraft,

NAME AND ADDRESS OF SHIPPER

Panhandle Eastern Pipe Line Company
Transmission Department
10890 Benson, Suite 360
Overland Park, Kansas 66212

By: Source Changer Serial #

Radiographer Source Changer Model #

Date: Iridium 192 - Curies

Model #424-)1 Source #

CONTENT PACKAGE

~ NATURE AND QUANTTTY OF
RadionucTide T Group | Fomm | Activity ‘Category |Transport | Type
| | | | Index |

Name of [Group [E7ther Chemical |[Number of “T-White [For yelTow [Type A
Principal | Numbers |form plus lcuries or II1-Yellow |label cat- | or

Content |1 to VII |or Special Form | Label |

!
|
Radioactive |of Groups|gas/liquid/solidimillicuries|III-Yellow |egories [Type B
| l
|
|

- | Special Form |

1= 1 | 1
| | I | I

ClA R GIO - O N L Yl AT RCRACFIT

ADDITIONAL INFORMATION REQUIRED FOR FISSILE MATERIAL ONLY

Exempted from the additional requirements for Fis.ile Materials Not Exempted
Fissile Class I
N/A Fissile Class II
Fissile Class III

NAMES, PLUS QUANTITY IN GRAMS, OR CONCENTRATION OR ENRICHMENT IN U235

Additional Certificates Obtained by the Shipper When Necessary
Special Form Encapsulation Certificate(s)
Type 'B' Packaging Certificate(s)
Certificate(s) for Fissile Material
Certificate(s) for Large Radioactive Source
Government Approvals/Permits




EXHIBIT F

INSPECTION AND MAINTENANCE PROCEDURES
NO. 71-129

INSPECTION

To insure safety in use and to avoid malfunctions that could impair the
productivity of this equipment, it is strongly recomaended that daily and
periodic inspections be made. Missing or defective components must be
replaced or repaired if the equipment is to function as designed,

PERIODIC INSPECTION AND MAINTENANCE

It is recommended that a periodic inspection and maintenance be performed
after each three (3) months of service, or after prolonged storage. Under
severe operating conditions, it may be advisable to perform a periodic
inspection and maintenance on a more frequent basis.

This service is available at Technical Operations, Inc., Burlington,
Massachusetts.

Machines returned for periodic inspection and maintenance will be given a
complete disassembly, cleaning, and inspection for wear and damage. Missing
or servicable parts will be replaced, the machine reassembled, and given a
final inspection. A nominal charge for this will be made, plus the cost of
parts required. Th' work can be performed promptly to minimize downtime,

If you prefer to p form this periodic inspection and maintenance, we
recommend the following procedure:

Equipment and Material

Source Changer

Wrenches, Scredrivers, and Allen Keys
Basin - approximately 12" diameter

Two (2) Quarts Solvent (perchlorethylene)
Syringe

Lubricant - 2 oz, Texacc "Unitemp" grease

Dummy Source Assembly

Procedure

Remove the source from the unit and store it in the source changer. Follow
the instructions for the use of the source changer.
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EXHIBIT F
PERIODIC INSPECTION AND MAINTENANCE Continued

Control

Detach from shield, eject and coil source drive cable by cranking control to
EXPOSE direction. Examine cable for kinks, fraying, broken wires, or rust,
Minor bends in the cab’e may be straightened by hand. Do not use pliers. A
cable with frayed or broken wires must be replaced. Light rust may be removed
by hand wire brushing. Do NOT use a powered brush or abrasives. Heavy rust
that has penetrated into the cable will cause unsatisfactory operation or
complete failure. Replace cable.

Clean the cable by immersing the coil in solvent. A neavy accumulation of
dirt laden lubricant may require more than one washing,

Examine the connector. Use the Tech Ops Model 550 Connector Gage to check for
wear. Replace if connector fails at any gaged dimension. Examine cable
attachment to connector for straigntness and evidence of looseness. A loose
attachment or bend at this point must be repaired. Do not attempt to
fabricate a replacement connector or to fasten it to the cable. The connector
is a special heat treated steel made to exacting tolerances and under strict
metallurgical control. The attachment is swaged with special tools and proof
tested. Order a replacement from Technical Operations.

Lubricate the cable with Texaco "Unitemp" grease. This is the most
satisfactory lubricant for this purpose. Common greases can cause gumming and
unsatisfactory operation. Take care in handling the cable to avoid picking up
dirt or grit.

Control Crank

Remove control cable housings by undoing fitting nuts. Remove crank unit from
reel, remove crank and disassemble., Wash parts in solvent. Check inside of
housing for evidence of galling and wear. A deeply scored (more than .020
deep) 1ine where the cable contacts the inner wall of the housing indicates
the need for replacement,

Check clearance between the hubs of the wheel and the bushings. More than
.005 clearance indicated replacement.

Examine teeth of wheel for damage. A bent tooth may be filed off. Two (2) or
more bent teeth will require replacement of the wheel,

Lubricate bushings with Texaco "Unitemp" grease and reassemble.

44987



EXHIBIT F
PERIODIC INSPECTION AND MAINTENANCE Continued

Control Cable Housings

Examine carefully for internal damage by flexing the housings by hand.
Internal damage to the reinforcing braid or flexible metallic tube will be
evidenced by a crunch feeling when the cable housing is flexed. Cut,
flattened, or burnt cable housings should be replaced. Superficial cuts or
burns may be sealed and reinforced with tape. Clean housings by syringing a
few ounces of solvent into bore and blow out with low pressure air (not more
than 20 p.s.i.). Do not allow solvent to remain. Do not soak in solvent,
Check end fittings for secure attachment.

Source Guide Tubes

Check for cuts, burns, or crushed tubes. Check fittings for secure

attachment. Examine and test screw threads for function. Clean bore of tube
with water or solvent and drain out properly. Do not soak in solvent. Check
for free passage of source by holding tube vertical and dropping dummy source
assembly through tube. The dummy source assembly should fall through freely.

Shield Assembly

Check exterior for loose or missing hardware. Replace or tighten as

required. Examine source exit fitting. Nut should rotate freely without
excessine shake., Look into exit port and check concentricity of source tube
with nut. Misalignment, if found, indicates a damaged housing or shifting of
the snield within the housing. This is best repaired by Technical

Operations. We do not recommend disassembly of the shield assembly. Pour an
ounce of solvent through the source tube from the cable connector end. Drain,

Examine the shield assembly for complete labels and warning symbol. Replace

obliterated or illegible marking. Adhesive backed replacements are available
from Technical Operations.

Final Inspection

Reassemble system, connect control cables and source guide tubes to shield and
install du source, Operate machine several times to be sure of proper
function, neck operation of the source position indicator system. Refer to
the electrical schematic for guidance in locating faults. A volt-ohmmeter may
be used for measuring voltages and checking circuit continuity,
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EXHIBIT F

PERIODIC INSPECTION AND MAINTENANCE Continued

Final Inspection Continued

Return live souce to shield and make a gamma ray survey, Radiation levels
must not exceed the following:

At One Meter (39-3/8 inches)
Not more than 0,066 mr per curie

At Six Inches (6") from the Surface
Not more than 0,33 mr per curie

Technical Operations is prepared to demonstrate these inspection and
maintenance procedures at its Burlington, Massachusetts facility. We welcome
the opportunity to assist you.
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EXHIBIT G
TECH/OPS GAMMA RAY PROJECTOR
DAILY CHECKLIST

Inspect cables for cuts, breaks, and broken fittings.

Inspect source tubes for cuts, crushing, and broken fittings.
Survey for excessive radiation levels.

Inspect shield for damage to fittings, lock, fasteners, and labels,
Inspect crank for damage and loose hardware.

Check operation of cable connection.

Check operation of control for freedom of source movement,

NOTE
DEFECTIVE EQUIPMENT MUST BE CORRECTED PRIOR TO USE
DON'T COMPROIMISE ON SAFETY
RECORD INSPECTION IN LOG BOOK



EXHIBIT H

PERIODIC INSPECTION AND MAINTENANCE FOR
GAMA CENTURY, GAMMA "35", SA MODELS, GAMMATRONS AND UTILITY TWINS

Perfodic inspection of exposure devices should be performed at intervals not
to exceed 90 days or whenever operation of the device appears to be impaired
through abuse or wear, However, 1t should be emphasized that this applies
only to the device. DO NUTHING TO THE SOURCE. If the source appears worn or
faulty in any way, contact Gamna Industries. In order to perform device
inspection and maintenance, proceed as follows:

1. Remove safety cap in lock box and inspect source connector, The holding
pin should stil)l have a true 90 degree elbow; 1t should be straight and
paralle)l with axis of source connector and the key on apex of elbow
should not be worn excessively, Check flexible cable at connector for
straightness.

Maintenance: [f the elbow 15 not bent out of 1ine, the mating connector
shouTd then be connected to the source and tested by pulling straight
back on cable applying about 30 to 4U pounds of pressure,

2. The lock plunger should be inspected and checked for ease of operation,
Foreign matter may at times foul the plunger and make 1t inoperative,
The lock plunger may not retract to 1ts fullest extent wnich 1s 1/2
:m:.“rm would prevent free travel of the source in and out of the
0c X,

Maintenance: The lock plunger may be removed by removing the two 8-32
set screws In the lock box, Wash lock in solvent to remove dirt or
other foreign matter, Lock may also be cleaned and lubricated by
spraying a lubricant (such as WD-40) into the lock,

3. Inspect the source outlet nipple by first removing safety plug. The
outlet nipple should be round and smooth so that 1t will match with the
1.0, of the source tube,

Maintenance: If the outlet nipple should be out-of-round 1t can
sometimes be straightened by ulin? 4 punch or round bar on the inside of
the outlet, If 1t cannot be straightened or 1f the nipple has been
broken by dropping the unit, 1t must be replaced. This replacement can
be done in the field shop, or returned to Gamma [ndustries,

4, Inspect labeling on exposure device, The -ornin? signs and source
fdentification tags should be distinct and legible,
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EXHIBIT M

PERIODIC INSPECTION AND MAINTENANCE FOR GAMMA CENTURY, GAMMA “35", SA MUDELS,
GAMMATRONS AND UTILITY TWINS Continued

44901

Inspect source tubes for damage such as crimps, foreign matter, ease of
connecting, and disconnecting from exposure device,

Maintenance: Crimps, kinks, and other damaged places may be cut out,
and connectors placed on ends so0 that tube 1s not shortened
excessively., The quick disconnect coupling that connects to outlet
nipple of exposure device may be removed with heat and replaced.
Foreign matter may be washed from tude with solvent and blown with
compressed air,

Inspect source connector on drive cable, The hole should be 7/64 inch
in diameter when new, This hole should show some wear after much use,
but should not be out-of-round to the extent that 1t will disconnect
from the mating piece other than in the correct position, It should not
be loose on the drive cable, The portion of the connector with the
connector hole should not be bent, but should be straight and paralle)
with body of connector,

Maintenance: This worn connector may be replaced by one of two
methods :

1. Send back to Gamma Industries to have new connector replaced by
swedging on new replacement,

2. Urder new core with connector attached,

Inspect remainder of drive cable for wear, rusty sections, causing cable
to become stiff and non-flexing, kinks, or other damaging conditions
that would prevent cable from running on gear in the gear box housing,

Maintenance: The drive cable should be cleaned with a solvent such as
varsol, diese) fuel or some other solvent that will not dry out. This
18 done to remove sand, dust, and other foreign matter that will cause
abrasions in the exposure device and ?oor box drive mechanism, Drive
cable that has become rusty and nonflexible should be replaced,
Fatlure to replace cable may cause controls to become stiff, hard to
operate, wear excessively, and possible break, The cable would usually
break when the source 18 exposed., Lubrication of the drive cable 1s
fmportant, In areas where there 1s a4 problem with sand or other
abrasive material, dry powdered graphite 1s excellent, Graphite should
not be packed continually since 1t will tend to pack 1n the gear box and
COuSe excessive wear to the gear houtin? and to the gear. Where the
control cables can be kept reasonably clean, a 1ight of) will be
adequate,



EXHIBIT H

PERIODIC INSPECTION AND MAINTENANCE FOR GAMMA CENTURY, GAMMA "35", SA MODELS,
GAMMATRONS AND UTILITY TWINS Continued

LRI

Inspect the control assembly. This assembly consists of the gear box
assembly and the crank handle, The bronze bushings in the gear housing
and the plate are the most likely places to find wear, When these
bushings are worn, they tend to permit the gear to wobble and eventually
wear out. Ususally (due to some build-up on the drive cable or the gear
teeth) there will pe some wear around the fnner circumference of the
housing. This will permit the drive cable to slip on the gear and
prevent source from moving properly through the exposure device,

Maintenance: It 1s suggested that 1f powdered graphite is used as a
rican gear box be cleaned with compressed air occasionally so as

to remove any packed graphite in the gear mechanism, The application of

some type light ofl on bronze bushings will help prevent excessive wear,

Inspect drive cable housing or conduit, This conduit can be damaged by
dropping 1t across a hot weld, severe kinking, or by dropping some
object on the conduit, Any of these can prevent the drive cable from
moving freely, The conduit at the end connections may become damaged
from excessive flexing while being assembied or disassembled.

Maintenance: In any case where the inner liner has been damaged, tne
conduTt must be replaced. When the outer covering has been damaged,
waterproof tape should be wrapped around the break to prevent the
entrance of water or other corrosive substances, If the extreme ends of
the conduit are damaged, they tend to permit the gear to wobble and
eventually wear out,
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EXHIBIT I

INSPECTION AND MAINTEMANCE RECORD
Tech Ops Gamma Ray Projector

Model No. Serial No.
Book No. covering period
from to

Name and Address of Owner

DATE DESCRIPTION OF INSPECTION AND MAINTENANCE

BY

o Js o o o i e e o (s - o i
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PANHANDLE EASTERN PIPE LINE COMPANY

RADIATION REPORT
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The Un:ted States Nuclear Regulatory Com
mission requires that radiographic sources be
tested for evidence of leaking at the time of

manufacture and thereafter at not more than
Six-month intervals

The amount of removable contamination
must not exceed 0 005 microcurnies If the test
shows more than 0 005 microcurie of remova
ble contamination, the scurce and equipment
must be immediately taken out of service and
be repaired or be disposed of Please note that

this source must be tesied again on or before




EXHIBIT M

TECH/OPS, INC.
LEAK TEST KIT MODEL 518

INSTRUCTIONS FOR USE
This kit is designed ‘or use on Tech/Ops Gamma Ray Projectors It provides a convenient and safe

method of performing leak tests of radiographic sources in accordance with NRC regulations,
which require such tests at intervals of not more than 6 months

CONTENTS
Flexible swab holder with swab
Vial of EDTA solution
Plastic Envelope
Mailing Box
Identification Sheet

PROCEED IN THIS MANNER:

Be sure source is fully retracted and secured in the projector (Use asurvey meter 1o be sure that
radiation levels are normal )

Remove source guide tube from front ot projector or remove shipping plug

Wet the swab with EDTA solution. Shake off excess and insert the swab into the hole in the
shield Wipe the interior of the hole thoroughly by rotating swab holder

Withdraw swab and place in plastic envelope

The swab should now be monitored by turning the survey meter to its most sensitive range
Place the meter in alow background area and move the swab in its plastic envelope to the meter,
not the meter to the swab

If there is no indication on the meter, or if the indication is no more than 0.2 mR per hour above
background, put the plastic envelope with the swab in the mailing box and mail to Tech/Ops,
Incorporated, 40 North Ave , Burlington, Massachusetts 01803 Be suretofill out and return the
identification sheet

If the swab should show more than 0.2 mR per hour, do not mail. Contact Tech/Ops, inc., for
specific instructions

NOTE If the survey meter available does not have the capability of detecting as little as 0 2mR
per hour, ship the wipe-test swab to Tech/Ops. Inc . via express Do notship if the radiation from
the swab exceeds 2 mR per hour and centact Tech/Ops, Inc., for specific instructions The
wipe-test swab will be subjected to a precise radio-assay when received by Tech/Ops. and a
leak-test certificate will be mailed promptly The NRC requires that this certificate be kept with
your records and that it be available for inspection (10 CFR 34.25(c))

NOTICE

In order to use this Model 518 Leak Test Kit, the user must be
specifically licensed to do so in accordance with Title 10, Code of
Federal Regulations, Part 34, Paragraph 34 11 (f). If your license
does not authorize the use of this leak test kit, an application for a
license amendment shouid be filed on Form NRC-313R with the
Materials Licensing Branch, Division of Fuel Cycle and Material
Safety. Office of Nuclear Material Safety and Safeguards, U. S.
Nuclear Regulatory Commission, Washington, DC 20585.

Use of this kit without specific authorization constitutes a
violation of U. S. Nuclear Regulatory Commission regulations

Tech/Ops, Inc.
Burlington, MA

9 February 1987



EXHIBIT N

ram we PANHANDLE EASTERN PIPE LINE COMPANY
SUITE 30 1000 BENSON
P.0. BOX 1230
OVERLAND PARK, KANSAS #6212
(913) 311400

DOSIMETER CALIBRATION CERTIFICATE

MODELNO. BERIAL TR i

CALIBRATION DATE

DATE CALIBRATION DUE

TRUE FIELD RESPONSE % ERROR
ASSIGNED TO: | —
REASSIGNED TO: DATE

THE ABOVE INSTRUMENT WAS CALIBRATED WITH A CESIUM 137 SOURCE.
U.S. NRC REGULATIONS REQUIRE THAT IT BE RECALIBRATED WITHIN ONE (1) YEAR.

WITHIN NORMAL LIMITS

BY:

PANHANDLE EASTERN PIPE LINE COMPANY

ORIGINAL Radistionr Safety Officer
COPY Radiographer
COFY Fue



EXHIBIT O

7% B PANHANDLE EASTERN PIPE LINE COMPANY
SUITE M0 1080 BENSON

. PO BOX 12200
OVERLAND PARK, = ANSAS 212

(913) M)-ia0

METER CALIBRATION CERTIFICATE

MODELNO. SERIAL NO.

CALIBRATION DATE

. DATE CALIBRATION DUE _

TRUE FIELD RESPONSE % ERROR

RANGE

RANGE ___

RANGE

THE ABOVE INSTRUMENT WAS CALIBRATED WITH A CESIUM 137 SOURCE. U. S. NRC
REGULATIONS REQUIRE THAT IT BE RECALIBRATED WITHIN THREE (3) MONTHS.

. WITHIN NORMAL LIMITS

BY: ASSIGNED TO:

PANMHANDLE EASTERN PIPE LINE COMPANY
DATE:
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TECHNICAL OPERATIONS, INC
Radiation Products Division
Burlington, Mass. 01803
Phone (800) 225-1383 (toll free)
[in Mass. call (617) 272-2000)



EXHIBIT P

WARRANTY
AND
LIMITATION OF LIABILITY

Technical Operations, Incorporated (hereinafter referred to as the manufac-
turer) warrants its product which it manufacturers and sells to be free of
defects in material and workmanship for a period of 1 year from date of ship-
ment. This warranty shall not apply to any product or parts which have been
subjected to misuse, improper installation, repair, alteration, neglect, acci-
dent, abnormal conditions of operations, or use in any manner contrary to in-
structions.

The manufacturer's liability under such warranty shall be limited to replacing
or repairing, at its option, any parts found to be defective in such respects,
which are returned to it transportation prepaid, or, at its option, to returning
the purchase price thereof.

The warranty on other manufacturers’' components shall be that of the original
manufacturer whose warranty shall be binding.

In no event shall the manufacturer be liable for any incidental or consequential
damages, wi.ether or not such damages are alleged to have resulted from the
use of such product in accordance with instructions given by or referred to by
the manufacturer.

Technical Operations, Incorporated assumes no liability or responsibility for
the usage of any radioac*ive material used in connection with this product.

All other warranties, except those warranties expressly stated herein, in-
cluding warranties of merchantability or otherwise, are expressly excluded.




- Qnical Data

Size: 5in (12.7 cmj wide, 5 in (12.7
cm) deep, 8.5 in (21.6 cm) high

Weight: (with attenuators) 52 Ibs. (24
k
(v?i)thout attenuators) 45 Ibs.
(20 kg)

Source: Mode! 77302, '*’Cesium, 150
millicuries

Transport  DOT Specification 7A Type

Status: A Package

Shielding Lead Approx. 29 Ibs. (13 kg)

Material:

General

The Model 773 is a small, portable radiation
survey instrument calibration device. The unit
consists of a 150 millicurie "*’Cesium source
permanently attached to a movable source rod
which is installed in a lead shield casting. The
source is exposed by raising the source rod
which positions the source in a 36° x 20° col-
li d beam port.

... unit is equipped with three attenuators
(Transmission of 0.25, 0.10 and 0.10) to allow a
survey instrument with three ranges to be
calibrated at 20% and 80% of each range
without changing the position of the survey in-
strument. The Model 773 can be used to
calibrate survey instruments with ranges up to
2000 milliroentgens per hour.

The unit is equipped with a carrying handle
which also serves as a source locking bar to
prevent unauthorized use of the calibrator. A
shipping cover is also attached o provide and
additional means of securing the source.

Receiving

Survey the device for excessive radiation levels.
The device should have radiation levels less
than 200 mR/hr at the surface and less than 10
mR/hr at three feet from the surface. Inspect
the device for shipping damage and insure that
the device is locked.

S.y Precautions

The Model 773 Meter Calibration Device con-
tains a 150 millicurie '’Cesium source that

EXHIBIT P

emits gamma radiation which can cause injury
if improperly used. Disassembly of the device or
removal of the source requires special equip-
ment. We recommend that any service requiring
disassembly of the device or removal of the
source be performed by the manufacturer.

Instrument Devices

Although the device has radiation levels which
are well below the maximum radiation level per-
mitted on storage containers, personnel should
not stay close to the device any longer than
necessary.

Precautions should be taken to store the instru-
ment calibration device in an area that meets
the requirements of Title 10 Code of Federal
Regulations 20.202(b) (2), 20.203(b) and
20.203(e).

It is recommended that personnel operating the
equipment use a calibrated and operable survey
instrument and wear appropriate personnel
monitoring devices. The radiation level at the
source rod when the source is in the “operate”
position is approximately 50 milliroentgens per
hour.

Movement of the source rod should be ac-
complished as expeditiously as practicable. An
alternative method of raising the source rod
would be the use of a string and pulley arrange-
ment.

In no case should anyone enter the area of the

radiation beam or expose any part of his body
to the radiation beam.

Preparation for Use

Place the source shield in a restricted area so
that the directional port is aimed horizontally.
To minimize the effects of scattered radiation,
the unit should be 16 feet from any wall in the
direction of the primary beam.

Position a support horizontally from the Model
773 Instrument Calibration Device as shown in
Figures 1 and 2.

Restrict access to the area where the radiation
level is in excess of 2 milliroentgens per hour.
(See Figure 4).
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Note: To properly calibrate a survey instrument
it is necessary to check the instruments
response at two points on each of the in-
struments ranges. These points must be
separated by at least 50% of the full scale
reading. The instruments reading should agree
with the actual radiation intensity within 10%
to be in proper calibration.

The following procedure is designed for a
survey instrument with three scales and a range
of 0-1000 mr/hr. For instruments with different
ranges, the procedure will be similar but the
points will differ.

1. Turn on the survey meter and allow it to
“warm up" for approximately 10 minutes.

2. Determine the activity of the source on
the date of calibration from the decay
chart provided with the source.

3. Determine the distance from the source
at which the radiation intensity would be
800 mr/hr (use Figure 3).

.. Using the tape measure attached to the
Model 773, place the survey meter such
that the axis of the detector is located at
the proper distance from the source as
determined above.

Note:

The survey meter should be located so that
the center of the detector is at the correct
distance and centered on the center line of
the radiation beam. The axis of the detector
should be perpendicular to the centerline of
the radiation beam. Depending upon the
physical size of your survey instrument, it
may be necessary to mount it somewhat
higher than the bench surface. When the pro-
per geometry for your instrument has been
established, use the same physical arrange-
ment consistently in future calibration opera-
tions.
At short distances, using survey instruments
with large detector volumes, the radiation in-
tensity will not be uniform across the detec-
tor. Consideration should be given to this ef-
ct when determining the radiation inten-
‘ies to be checked

5. Unlock the handle of the Model 773. Re-
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move the shipping plate. Remove all the
attenuators from the radiation beam.

6. Standing away from the radiation beam,
expose the source by manually raising
the source rod. Note and record the
survey meter reading, return the source
to the stored position. The actual intensi-
ty is 800 mr/hr. If the reading is within =
10% of the actual intensity, continue
checking the instrument. If the instru-
ment reading is not within = 10% of the
actual intensity, the instrument must be
adjusted and recalibrated.

CAUTION: Do not enter t'e area of the
radiation beam while the source is expos-
ed.

7. Place the 0.25 attenuator in the beam.
Repeat step 6; the actual intensity is 200
mr/hr.

8. Remove the 0.25 attenuator from the
and place a 0.10 attenuator in the beam.
Repeat step 6; the actual intensity is 80
mr/hr.

9. Place the 0.25 attenuator in the beam.
Repeat step 6; the actual intensity is 20
mr/hr.

10. Remove the 0.25 attenuator from the
beam and place the other 0.10 attenuator
in the beam. Repeat step 6; the actual in-
tensity is 8 mr/hr.

11. Place the 0.25 attenuator in the beam.

Repeat step 6; the actual intensity is 2
mr/hr.

Leak Testing

The Tech/Ops Model 773 Meter Calibration Kit
contains a "*’Cesium source which must be leak
tested at intervals not to exceed six months.
This may be accomplished using the Tech/Ops
Model 518 leak test kit.

1. Place the Model 773 calibrator in a re-
stricted area.

2. Remove the lock and rotate the handle
from the top of the source rod. Remove
the shipping cover.

3. Moisten the leak test swab with EDTA
solution. Blot off the excess.

4. Wipe around the top of the source rod.

5. Standing away from the beam port, raise
the source rod to the open position and
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6.
) A

<ipe the exposed source rod thoroughly.

Place the leak test swab in the plastic
envelope.

Set the survey meter on its most sensitive
range and place the meter in a low
background area. Move the swab, in its
plastic envelope, to the meter, not the
meter to the swab.

If the meter indication is less than 0.2
mr/hr above background, place the
plastic envelope with the swab into the
mailing box and mail to Technical Opera-
tions, Inc., Burlington, Massachusetts.
BE SURE TO FILL OUT AND RETURN

EXHIBIT P

THE IDENTIFICATION SHEET.

9. If the swab should show more than 0.2
mr/hr. DO NOT MAIL. Contact Technical
Operations, Inc. for specific instructions.

Note:

The wipe test swab will be subjected to a
precise radioassay when received by
Tech/Ops and a leak test certificate will be
mailed promptly. This certificate must be
kept with your records as it is subject to
N.R.C. inspection.




EXHIBIT P

Figure 3
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NOTICE

This gamma ray radiography system is used as a radiographic exposure device and Type B shipping
container for Tech/Ops. Inc. Sources. The user should become thoroughly familiar with the instruc-
tion manual before attempting operation of the equipment

In order to use this equipment or perform source changes, the user must be specifically licensed to do
so. Applications for a license should be filed on Form NRC-313R with the Materials Licensing Branch,
Division of Fuel Cycle Material Safety, Office of Nuclear Safety and Safeguards. U.S Nuclear
Regulatory Commission, Washington, DC 20555, or with the appropriate Agreement State Office.

Prior to the initial use of the exposure device as a shipping container. the user should register with the
Transportation Certification Branch, Office of Nuclear Safety and Security, U S. Nuclear Regulatory
Commission. The user should have in his possession a copy of Certificate of Compliance No. 9033
issued for this exposure device, which may be obtained from Tech/Ops upon request. This
paragraph also applies to users from agreement States.

Users of this equipment outside of the United States must comply with regulatory. licensing and
transportation rules and regulations as they apply in their respective countries

WARRANTY
AND
LIMITATION OF LIABILITY

Tech/Ops Inc.(hereinafter referred to as the manufacturer) warrants its product which it
manufactures and sells to be free of defects in material and workmanship for a period of one year
from the date of shipment. This warranty shall not apply to any product or parts which have been sub-
jected to misuse, improper installation, repair, alteration, neglect, accident, abnormal conditions of
operation, or use in any manner contrary to instructions.

The manufacturer's liability under such warranty shall be limited to replacing or repairing, at its
option, any parts found to be defective in such respects, which are returned to it transportation
prepaid; or, at its option, to returning the purchase price thereof

The warranty on other manufacturers’ components shall be that of the original manufacturer whose
warranty shall be binding.

In no event shall the manufacturer be liable for any incidental or consequential damages whether or
not such damages are alleged to have resulted from the use of such product in accordance with in-
structions given by or referred to by the manufacturer

Tech/Ops Inc.. assumes no liability or responsibility for the usage of any radioactive material or
device generating penetrating radiation used in connection with this product. The use of such
material or generators in any manner other than that prescribed in the Nuclear Regulatory Commis-
sion License or equivalent state license or permitted by any regulation of the Nuclear Regulatory
Commission or state regulation may constitute a violation of such license terms

All other warranties _except those warranties expressly stated herein, including without limitation

warramms of merchdmabchty and mnphed warranties ()f Mness are exprﬂssly excluded
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GENERAL INFORMATION

GENERAL

The 660 series portable gamma radiography systems, shown in
Figure 1.1, are used primarily for industrial radiography. The
systems operate in similar manner and differ only in the specific
control unit supplied

The portability feature of the system provides both a safe means
of transporting the radioactive source and operating flexibility,
particularly useful in areas where access is limited. In use, the
system safely positions an Iridiuin'®? radioactive source at a
predetermined location. The 360° (paroramic) radiation pattern
may be used to fuil advantage, either for muitiple specimen work
or for circumferential exposure techniques. Optional collimators
are available which limit the panoramic pattern to a directional
beam. The systems may be used with Iridium'™ sources upto a

maximum of 100 curies. Iridium'%? sources of lesser activities are
available. Basic source information is inscribed on the nameplate

. of the exposure device.

SYSTEM SAFETY

The systems are designed to provide maximum operator safety.
There is a positive mechanical control of the source, and the
odometer provides a visual indication of the source's position. In
addition, the source connector is designed to be fail-safe so that:

a. the system cannot be operated (source exposed) unless a
secure connection of the source assembly to the drive cable

i1s made and

b. the control unit cannot be disconnected unless the radioac-
tive source assembly is properly stored in the shield

SYSTEM COMPONENTS

All components of the gamma radiography systems are identified
in Figure 1.1

Gamma Ray Exposure Device Modei 660

The gamma ray exposure device is shown in Figure 1.2. The
exposure device serves as the storage and transport device for
the radioactive source assembly. The exposure device consists
of a steel housing which contains approximately 34 pounds
(15.5kg) of depleted uranium shielding matenal. When the
ce 1s properly stored in the exposure device, the shielding
operties of the depleted uranium reduce radiation intensities in
the vicinity of the exposure device to levels well below the regu-
latory limits

MODEL 660-OPERATION AND MAINTENANCE

Section |
General Information

Figure 1.2 shows both ends of the exposure device. A special
fail-safe control unit connector is located at one end. This connec-
tor is used to engage the control unit. The control connector has a
three-position selector ing—OPERATE, LOCK and CONNECT.
For maximum safety when the control unit and guide tubes are
disconnected from the exposure device. the connector should be
in the LOCK position with the lock and storage cover engaged
and the key removed. All of the connector positions are discussed
in detail in Section V, OPERATION.

The guide tube connector is locatea at the opposite end of the
exposure device. Figure 1.2 identifies the connector. Also shown
in Figure 1.2 is the storage plug which must be removed before
the guide tubes are connected. The storage plug prevents dirt
and dust from entering the exposure device whenever the expo-
sure device i€ not in use.

The total weight of the exposure device is approximately 48
pounds (22kg). The exposure device is 9.5 inches (241mm) high,
4.75 inches (121mm) wide, and 12.75 inches (324mm) long,
including handle and connectors.

Guide Tube Assembly

The guide tube assembly consist of one 7 foot (2.1m) master
guide tube and two 7 foot (2.1m) extender guide tubes (see
Figure 1.1). The master is the guide tube section which contains
the source stop at one end. The source stop prevents the source
from leaving the end of the guide tube. The system should never
be operated without using the master guide tube, since dirt may
enter the tubes and the source might not retract properly if it is
extended beyond the guide tubes.

The two extender sections can be used as necessary to increase
the length of the guide tube to 14 or 21 feet (4.3 or 6.4m). Both
master and extender guide tubes are made from flexible stainless
steel tubing with a protective polyvinyl covering. The three guide
tube sections weigh approximately 5 pounds (2.3kg).

CAUTION

Never operate the systems with more than
three guide tube sections [master section
plus two extender sections—total guide tube
length of 21 feet (6.4m) ] because the source
will be unable to reach the source stop.
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Figure 1.1 660 Series Portable Gamma Radiography Systems
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Figure 1.2 Model 660 Exposure Device
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Model 692 Control Unit
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Section i
Personnel Monitoring
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ACCESS TO RESTRICTED AREAS

Section
Access To Restricted Areas
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TRANSPORTATION

Section IV
Transportation

RECEIVING RADIOACTIVE MATERIAL

sHIPPING RADIOACTIVE MATERIAL




MAXIMUM RADIATION LEVELS

Surface 3 Feet
RADIOACTIVE-WHITE |
0 5mRMNe None
[ RADIOACTIVE-YELLOW i
50mR hr 1 OmR/hr
RADIOACTIVE-YELLOW 1
200mR/h 10mR/hr

Figure 4.1 Radiation Exposure Limits for Shipping Labels

CARRYING RADIOACTIVE MATERIAL

Any vehicie that is to be used in transporting radioactive material
should be in good operating condiion and carry the normal
complement of safety equipment such as Radiation Area signs.
rope. a spare tire, a fire extinguisher. set of vehicle tools, and a set
of flares. The glove compartment should have the vehicle's regis-
tration certificate and a working flashhight Additionally. the driver
must have a calibrated survey meter and be wearing a dosimeter
and a film badge or TLD

Betore placing the container in the vehicle and securing it against
movement, the operator should ensure that the container is
properly packaged, marked, and labeled, and that the proper
shipping papers are completed as described above and are in
the drivers compartment After the container has been placed in

B e

the vehicle , the operator should survey the drivers compart-
ment to ensure that radiation levels are below 2 milliroentgens
per hour

In the event that the vehicle is used for storage, a survey must
be conducted to ensure that radiation levels are less than 2 mil-
liroentgens per hour at a distance of 18 inches from the surface of
the vehicle. Also. if the vehicle is used for storage, it should be
posted with ~Caution—Radioactive Material signs

If the vehicle i1s transporting a package bearing a “Radioactive
Yellow Il label, 49CFR Part 172 504 requires that the vehicle be
posted on all four sides with a "RADIOCACTIVE " placard. it should
be noted that operation of a vehicle which 1s required 1o be
placarded must comply with the Federal Motor Carner Safety
Regulations. 49CFR Parts 390-397

MODEL 660-OPERATION AND MAINTENANCE
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— . ————— "
s ar— —— VI P22 2222/
STRAIGHT BILL OF LADING - SHORT FORM
iy iy HIPRER ERTIFICATION 8 RA ACT MATERIA
- '
-3 X O T BT T ARSI LS M —
ERDC R A . /
< P po— re
| . . R "
o T e aimeniiaie ] / :
Figure 4.2 Examples of Shipping Papers
HAND CARRYING STORAGE
In order to minimize radiation exposure o nmended that Whe t ng the sysle the exposure device must be kept
are be taken when hand carry the unit Dosimeter and filr physically secure 0 pre I tampenng of removal Dy unau
badge should be worr the s fu DOAY es5t ! 1he thorized personne The stor 1ge area n ust be secured s h that
exposure device If more than one person is present, it 18 good wthorized personnel are allowed entrance where radiatior
practice to alternate the hand carrying between them to mimimize OVe exceed H i hour. When storing the systen
radiation doses to any one individual Likewise person should betwee es, keep the plast 1ps (supplied with the syster
be permitted to sit on inge against the exg ure device 1CE the three guide tube i ; Al Just
3 ) it the tubs 10CFR Part 34 equires that
the exposure device D¢ pt Ked. a the torage plug
tec!t o ! 1Q3¢
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Section V
Operation

PRINCIPLES OF OPERATION

ASSEMBLY

SAFETY PRECAUTIONS

WARNING

DAILY INSPECTION




OPERATION

————————————
——————

——————————— e

c) Source At Radiographic Site

Figure 5.1 Principles of Operation
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OPERATION

Figure 5.2 Unlock the exposure device with the key provided and turn the selector ring from the LOCK position to the
CONNECT position. When the ring is in the CONNECT position, the storage cover will disengage from the
exposure device as shown

Figure 5.3 Slide the Model 661 connector collar back and open the jaws of the Model 661 connector. This exposes the male
portion of the swivel type drive cable connector as shown

DANGER

LYY
£y

Figure 5.4 Engage the male and female portions of the swivel connector as shown by depressing the spring-loaded
locking pin toward the exposure device with the thumbnail Release the locking pin and test that the '

connection has been properly made




OPERATION

Figure 5.5 Close the jaws of the Model 661 connector over the swivel connector

Figure 5.6 Slide the Model 661 connector coliar over the connector jaws. Hold the collar flush against the control unit
connector and rotate the selector ring from the CONNECT position to the LOCK position. Keep the exposure device locked

until operation is ready to start

MODEL 660-OPERATION AND MAINTENANCE
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SOURCE CHANGES

Section VI
Source Changes
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_ MAINTENANCE

Section Vi
Maintenance

CONTROL UNIT

. Drive Cable, Control Housings and Source Guide

Tubes — Disassembly

.1 Model 55 Go Gauge
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Crank Assembly — Model 664 Control Unit

CAUTION

CAUTION

Crank Assembly —Model 693 Control Unit
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Drive cable, Control Housing and Source Guide
Tubes -Reassembly
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”

Figure 7.2 Model 664 Control Unit Exploded View
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Figure 7.3 Model 693 Control Unit—Exploded View
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868901

C88900-1
A68900- 7
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#1032 x 1. % Bind. Hd. Screw and #10-32 Elastic
Stop-Nut (4 Each Required)

51618 x 58 Mex_ Bolt (AN 10.5)

Crank Arm Assembly

Control Box Housing (2 Required)

Wear Strip

Drive Wheal

Ball Bearing Assembly

#8 Sheet Metal Screws 58 Lg. Flal Mead (2 Re
quired)

Brake Bearnng —Bos! Gear #8354

Cable Adapter (2 Required)

Brake Jaw (2 Required)

Brake Arm .

Control Handle

Handte Filler

Handie Grip Hunt- Wiide #FG- 1 1/4 Stock #1856

10:32 Locknut, Elastic Stop Nyt #22 NTM.02
(4Required)

516 Bevel Washer

Figure 7.4 Model 692 Control Unit—Exploded View
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@ +oocL 60 exposure pevice

To service the exposure device. remove the source following the
source changing procedures of Section VI (Before removing the
source, check the female drive cable connector of the source with
aModel 550 nogo-gauge as in Figure 7 1, If the gauge width can fit
into the female slot, the connector is worn and the source must be
replaced ) After the source has been removed, service the expo-
sure device by performing the following steps.

1. Remove the Danger Tag (secured with rivets) from the bot-

tom of the rear plate.

2 Remove the rear plate by unscrewing the six phillips head
screws securing it to the eaposure device body

3. Unlock the connector lock, and then remove the lock assem-
bly and control unit connector assembly by unscrewing the
six socket head screws securing therm to the rear plate.

4 Disassemble the control unit connector assembly, referring
to Figure 7.5 for component identification and for order of
removal. There are several spring loaded parts in the con-
nector assembly, so care should be taken that these parts
are not lost.

5 To disassembile the lock assembly, refer to Figure 7.6 for
identification and for order of removal Remove

component
the lock (5) from the lock retainer (3) by unscrewing the
screw (4) and turning the key about 90°
. 6. Remove the front end plate from the exposure device, and
remove the guide tube connector and retaining ring with Tru
Arc pliers, referring to Figure 7.5 The handle may be left on
the front plate.

7. Ciean all parts in chiorothene and flush the source tube with
solvent. Dry the parts and the source tube thoroughly using
dry compressed air (20psi maximum) Clean the S-Tube in
the exposure device by running a cloth soaked with
chiorothene through it several times. Dry the S-Tube by
running a dry cloth through the tube.

£ Inspect all parts for damage or excessive wear, and replace if
necessary Use Figures 7 5 and 7 6 for component identifica-
tion numbers

9. Lightly grease all moving parts at ther contact surfaces with
TEXACO “Uni-Temp" grease.

10. Reassembie the front end plate. and secure it to the expo-
sure device with the proper screws

11. Reassemble the lock by placing the return springs and spring
guides into the lock (5). depressing the internal plunger
inserting the lock (5) into the lock retainer (3). and securing
the lock with the set screw (4)

12 Attach the lock assembly (o the rear plate with two socket
head screws

13 To reassemble the control unit connector assembly. refer to
Figures 7 7 through 7 9

. .d Refer to Figure 7.7 and place the comprassion spring (10) on

the hub of the selector ring retainer. The spring should be
firmiy seated over the hub. Then place the sleeve (11)on top of
the comprassion spring (10)
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15. Place the selector body (6) on a fiat surface so that it is
resting on its %" hub.

16. Insert the two short compression springs (8) and locking pins
(7) into the holes on the edge of the selector body.

17. Place the selector ring (5) over the selector body (6) while
restraining the locking pins (7). Ensure that the lettering
(OPERATE-LOCK-CONNECT) on the selector ring is facing
up and that the stop pin on the selector body is in the cam slot
of the selector ring. This is shown in Figure 7 8.

18. Hold the selector ring (5) and selector body (6) together and
place them over the assembly shown in Figure 7.7. The
resulting assembly is shown in Figure 7. 9. Align the resulting
assembly such that the two large holes in the selector ring
retainer (9) line up with the two large holes in the selector
body (6). The internal locking cam will partially block these
holes.

19 Insert the anti-rotation lugs (4) and long compression springs
(3) into the two large holes in the selector body. Secure the
resulting assembly onto the rear plate with four socket head
screws. The word OPERATE should be facing outward, and
should be in the 12 o clock position

20. Connect the jumper to the short length drive cable and insert
the cable through the rear end plate and control unit connec-
tor assembly

21. Insert the U-tool into the control unit connector assembly and
check the operation by turning the selector ring from OPER-
ATE to CONNECT several imes If the connector assembly
does not operate properly, disassemble and inspect the
parts for damage and proper alignment. Relubricate the
parts and reassemble

22 Secure the rear end plate to the exposure device and handle
using the six attaching phillips head screws and replace the
protective plate over the bottom two rear plate screws using
pop rivets (125" diameter x 294" long)

FINAL INSPECTION

1. Check the system for proper reassembly Check all connec-
tions and fittings for tightness  Check for proper operation of
the control unit and control unit connector assembly

2. Reload the source in the exposure device by following Sec-
tion VI, Source Changes

3. Survey the exposure device on all sides to ensure that radia-
tion levels do not exceed 200mRMr at the surface nor
10mhr at 3 teet from the surface

4 Check the exposure davice for the proper labels

LEAK TESTING

The source assembly in the exposure device must be leak tested
at intervals not 1o excead 6 months This can be done using
Tech/Ops Mode! 518 Leak Test Kit The test must be performed in
a properly secured Restricted Area and with the appropriate
radiation monitoring equiprment

27
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Figure 7.5 Rear End Plate and Control Unit Connector—Exploded View
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LEAK TEST CONT.

1. Moisten the wipe test swab with EDTA solution.

2. Remove the shipping plug and wipe the inside of the S-tube
and the female connector assembly with the wipe test swab.

3. Place the wipe test swab in the plastic envelope.

4. Set the survey meter on its most sensitive range and place
the meter in an area with low background radiation. Move the
wipe test swab towards the meter, and observe the radiation
level indication.

5. If the radiation level increases less than 0.2mR/hr above
background, place the plastic envelope into the mailing box
and mail to Tech/Ops. Inc. Be sure to complete and return the
dentification sheet

6. If the meter indicates a higher radiation level, do not mail the
wipe test patch and do not use the exposure device. Contact

/
Tech/Ops, Inc. for further instruction,
TRIPOD STAND
Refer to Figure 7 10 for component identification of the tripod
stand
GUIDE TUBES, CONTROL HOUSINGS AND DRIVE CABLE —
REPLACEMENT
Part Number Component
B48906 Master Guide Tube
(with source stop)
B48907 Extension Guide Tube
859100 Control Housing
(25 foot)
A59100-1 Swage Fitting
(for control housing)
AS55005 Drive Cable
EXPOSURE DEVICE REPLACEMENT PARTS
Refer to Figure 1.2
Use these component identification numbers when ordering
D66001 Exposure Device (Complete)
B66001-7 Storage Cover
— #6-32 x W LG pan head screw
C66001-10 Source Identitication Plate 1 40201-7 Burette Clamp
AB6001-11 Key 2 402018 Clamp Holder
. 3 P'O40201-9 Aluminum Rod, '2" Diameter x 32" Threaded %-16 x 5%
B66001-21 Danger Tag 4 PO 40201-9 Tripod Base
B866001-20 Jumper (Inside Storage Cover)
Sash Chain, 2%", steel'copper (NS)
A524011 Storage Plug Figure 7.10 Tripod Stand .
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Radiation Products Division
40 North Avenue
Burlington, Mass. U.S.A. 01803

Telephone (617) 272-2000
Telex 949313 (TORADPROD BURL)
or 200130 (RAD PRD UR)

U.K. DIVISION

TECH/OPS, INC

Radiation Products Division
Unit 1, Whitworth Road
Armstrong Industrial Estate
Washington, Tyne & Wear
NE 37 I1PP, ENGLAND

Telephone 0632473191

Telex

851 538217 (TECOPS G)
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Ragaton Products Dwvision

’ 40 North Avenue
‘ Durungton Massachusefts 01803

Tewphone (617) 272-2000

INSTRUCTION MANVAL
MODELS 90u, 910, 920

RADIOGRAPHIC EXPOSUKE DEVICES

Kevised 4 August 1983
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Model 900, Y10 and 920

Instruction Manual

DRAFT: 4 Awust 19#2

NOVILE

This gamma radiography system is us 1 as o radiographic exposure devicr and
Type B shipping containcr for Tech/0p:, Inc, sources. The ure

siiould become thoroughlv familiar with the instruction wanual before attempt ing

operation of the vquipment.,

In order to use this cquipwent or pertorm source changes, the user must be
specifically licensed to do so. Applications for a license should be filed on
Jorm NRC=313% with the MHateriale Licensing Brunch, Divisiou of tuel Cycle and
Vaterial Safety, Office of Nuclear Safety and Safenuords, U.S. Nuclear

e sulatory Cowwission, Washington, DU 20555, or with the appropriate a recment
state office,

Prior to the initi.i use of the eaposure device as a shipping container, the
user should register with the Transportation Certification Bronch, bivisior of
Foel Cycle and Material Satety, Office of Nuclear Safety und Safeguards, U.o.
suchear Regulatory Commission. The vecr should have ia his possession a cupy
of the USNRC Certificate of Compliance issued for the exposure deviece, whicl
may be obtained frow Tech/Ops upon reguest. This requirement also applies to

uscre {rom agreement states.
Users of this equipment outside of the United States must comply with the
reculatory licensiyg and transportation palos and yepulations as they apply

in their respective countrics.
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SECTION |
GERERAL INFOEMATION

General

The Model 900 Serics portablc pamma radiorsvaphy systems, lhmn(il ¢
Fipure 1.1, are used primarily for indusiriil radiography. The systeus
operate in similar manner and differ only in the speeific control unit

supplied.

The portability feature of the systems provides both a convenicnt wmeans
of transporting the radioactive source awd operating [lexibility, par-
ticularly usctiul in areas where orcess is limited, In use, the systew
allows reuwote positioning of an iridivm'”” radicactive source at a
predeterwined location. The »60° (panoramic) radiation pattern uoy be
uged to full advantaie, eicher for mult iple specimen worl or for cir-
cumfoerenti i exposurc technigecia. Opt fonal collimators arce availabic
which limit the panorumic patiern to o dircctional beaw. The systews

"7 gources up to a maxivum of 100 curics for

may be used with iridium'’
the Model 900, 25 curies for the Model 910 or 200 curies for the Model
920, Iridiv'" sources of lossor activity are availoble. Basic source

information is inscribed on the numeplate ol the exposuie device .

syvetem salety
The systems are desipned to provide a nowber of safety featurcs under
normal conditions of use, Thore is positive mechanical control of the

source, and an odoweter provides a visual indication of the drive cable
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In addition, the scurce conuccter is desigued so that

under normal conditions ol operatio:

The system cannot be operated (source exponed) unless
¢ secure conneetion o. the sourc: assombly Lo the

drive cable is wade .l

The control unit cannot be aiscontected unless tac radio=

act ive source asscmbly is properly stored in the shield.

C. System Components

All coapenents of the gawma radiography systens are idouibried inFooure 1.1,

L.

Gamna Ray Projector Models 90U, 910 and 920

The evuposure device serves as the storage and transport
device for the radioactive source assembly, The exposurc
dovice consists of o stecl housing which contains a depletod
uranivi shicld. Waen the souree o properly stored iu ta
exposute doviee, the shiclding propert ivs of the depleted
uranium vodvee radiat ion intersities in the vicinity oi

exposure device to levels well below the repulatory limits.

Fipure 1.2 shows both ends of the exposure devices A tpecial
positive connector is locaicd at one ends This conncctor |
used Lo engage the control unit, The eont rel eouncetor ha

2 three=position sclector ving = OPEKATE, LOCK and COLGUCL,

Yor aaximum sofety when the control unit is disconaceted

(rouw the exposure device, the stovapge cover should be

installed and the connvcetor shonld be in the LOCK pousiiicn with

the leek enpased and the Foy vemoved. All of the econnvctor
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positions arc discussed in detail in Section 1V, OPLKATION,
The guide tube comncctor is Tocated ot the opposite end ol
the exposure device. Fipme 1.2 ideniifies the conneector.
Also shows in Figure 1.2 is the indicator hnob; which 18
connected to the indicator slide, 7The indicator slide wust
be in the U'P position in order to perform an exposure, and
autowmut ically moves to the DOWN position winen the source is
retracted. The indicator knob scrves ar a visual positive
source position indicator. The indicator glide prevents the
entry of foreinn maievial when in the DOVH position. A
pogitive wechanical stop prevents opening the indicator slide

unless the source puide tube 18 connceted,

The size and weights of the Model 900 series exposure dovices

are pooegented in Soetion 1,0

Cuide jube Assewdly

Coveral eptional arrangewents for puide tube assewulics are
availible and ave deseribed 'n Scetion 1,.,E. Guide tubes wure
made Lrom flexible stainless stecl tubing with a protect ive

polyvinyl covering.

The system should wever boe operated without a source stop

in place at the end of the puide tube agssembly. This source
gtop ey be a fixed atop attaechod to g master guide tube
seetiviy, a removable stop ottached to an extender puido

tube scetion, or a evllinator containing a source stop i tauched

to an extender pgulde tube, Vse of the system without a source
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stop in pi.ce at the end of the puide tube can allow the

source assewbly to emerge irom the puide tube to a position

frow which it may not properly retract. This may also allow dirt

Lo entor the puide tube cansing operational ditfieulties,

Th

length of the juide tube assenbly wast alwave be less

than the leapth of the contrel vnit, When uwsing a 25 (1.

(7.6m) long control unit, we recommend that the puide tube

assembly docs not exceed 22 fect (6.7m). When using a 35 [

(10.7m) lon: control unit, we recommend that the guide tube

agscwbly does not exceovd J0 feot (9,.1w),

Tripod Stund

The

tripod stand provides a woans of securing the source stop

to allow the souree Lo be positioned at the desired focal

rogsition.  The stand b adjustable clamps which will provide an

vadimited dogree o potitioning flexdbilitys The weiphted tripod

basc provides a solid foundation fer the stond. The tripod

stand, complete with clamps, weighs approximately ten poundr

(4 .Sbf.) .

Model 664 Control Unit

Vin

Model 664 control mnit consirty ol a hgl crank, odonct o, two

contrel bousings, drive cable  and Lightwe ight convenient ¢abl

storare reels The stundard control unit has 25 [t (/.60)

control housings, Option lenpthe are available uwp to 35 feet

( ‘Uo’%‘l) -
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In operation, the haud crank controls the movencu' of b
souree between the storage position o the exposure dovice
and the oxposure pesition in the puide tube. Jhe odometor
indicates the distance Cin teet i ineher) that the sodiec
and drive cable has been woved rom its storage position,
The reel provides a convenient storage tacility for both the

control cable and the puide tubes,

The inner helically-wound flexible steel drive cable (the
actual controlling element) torminates with the male ~ection

of the swivel=type ¢able comector used to sceurcely voge o the
radivictive sourcee ans wblve e drive eable conncetor permits
the discomect ion of the eontrol unit and replacement of the
sourcos A stop spring s fnstalled at the opposite end of tiw
dedve eable to prevont the drive gable from being inadverteat ly
evanked off the dvive penn. The control Loosing is toerminated
at o end by the control cabie connector which mates with the
positive connvctor on Lhe exposure device aad at the other god
by dietings whieh attaeh it fe the main teame of the control
Ty The 664 conteel vuit vith the eomtrel hoeings ana

drive cable weigh approximately twent y=two pounds (10ko) .

edvl 6¥3 Centrel Unit

The dodol 693 control wart s siwilar 1o the Model 664 cuntrol
unit e However, the Model 693 unit doos wot have the storur
oty I ds provided with o pistel prip handle for couvenicit
operabiens The Mode ! 693 control unit with e contro. cubl

wo i |‘Pl-'&ih.llulv winetoen potinads (B Bk,
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6. Model 692 Control Unit

The Model 692 control unit is similar to the Model 692
control unit., However, the Mod~l 692 unit doe's not have
an odomcier. The Kode! 692 control unit with the control

cable weinhs approximately ciphte w pounds (8.2kg).

Kadioactive bource Assembly

The radioactive iridium'®? source must be ordered scparately from
other system components. The Model 900 serics exposure devices can
operate with various activity sources up (o a maximum of 200 (+207)
curies as described in Section T.%. The radioactive material is seoled
in @ stainless steel capsule whieh is installed inside a source holder
assembly. The end of the source holder ussembly has the female sec' ion
of a swivel=type comgetor firuly attachod (o it to provide a segure

connect o Lo the Jdriave vable,

The souree way Do changed valy by o usor Hecused to do so. This it
done using o Tech/Ops Model 650 souvee changer whieh also sevves au
a shipping coutainer, An unlicensed user can have Teeh/Ops either scnd
o0 qualified person to perfowm this operat iev, or change the source at

its plant location.
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SECTION 111
ACCESS TO RESTRICTED AREAS

Since this gamma radiographic systor can emit hiph levels of radiation wiew
being eoperated, it is neccessary to identify boundaries around the site whors
the radiography is beiag done. 11 @ permancn! radiographic installation is

beinp used, it wust have appropriate personnc! access coutrol devices

defined in 10CFR20.203. Otherwisce, certain areas must be set oli as follows:

Access to the restricted area must be controlled. A restricted
area is detined in 10CFR20.105 as the arca wherce the radiat ion
exposurce level excecds two milliroentpeas in any onc hour, or 109
millirocatgens in seven consceutive days or 500 williroentpens ia
onc year. The restricted arca shoald olso be posted with signs

reading "Caution (or Daacer) Radiat ivaa Area."  Sipns readine

the porimctor whwere radiation esposure levels can exceed 10U nilii-
roentypens ia ony one hour, A physical survey with a survey meter
should be performed while the source i at ites exposivy position
to coafirm the radiation expousure rate at the perimeter of th
Restricted Area. In order to miniwize radiction exposuie to ti
surveying personacl, a survey is not required and should not b

"Caution (or banger) = High Puliat ion Area" should be posted around
|
\
done to couflirm the Hich Radiition Arca boundary. ‘

The raciographer or radioprapher's assistant must puard against unauthorisod
entrance into these areas at all tiwmes. Ne personnel should be allowed into
the restricted arca without a dircet ending pocket dosimeter and either film

badze or TLD,
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SECTION 1V
TRANSPORTATION AND STURAGE
Receiving Radioactive Material
The consignee of a package of radioactive material must make arrangeaents
to reccive the package when it is delivered. 1f the package is to be
picked up at the carrier's terminal, 10CFK Part 20.205 requires that this

be donc expeditiously upon notification ol its arrival.

Tech/Ops portable gamma radiopraphy system componcnts are normally
shipped in two crates. Inspect the crates for signs of external damape.
1f damage is evident, the carrier's agent should be present while un-

packing. Survey the cxposurc deviece with a survey meter as soon as

possible, preferably at the tin: of pickup and no more than three hours
later if it was received durin: worl ine hours, or no more than 18 hours
later if iU was recoived alter aermal working hours. Radiation levels

should rot c¢xceed 200 milliroentgens per hoor at the surface of the
exposure device nor 10 milliroentgens per hour at a distance of three
feet from the surtace. Actual radiation levels should be recorded on the
receiving report, 1t the radiation levels exceed these limits, the con-
tainer should be secured in a Restricted Arca, and the appropriate

personnel notified.

Open the crates aad remove the remaining, system components. They

arcs

a) swivel clamp
b)  source tube clamp

¢) tripod basc
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d) tripod rod
e) control unit with aitached contvol housing and drive catle.

f) puide tubes
These parts should be inspected for physical damage.

The source isotope, activity, model number and serial aumber and the
shipping container model number and serial uumber should be recorded

in the receiving report.

Shipping Kadioactive Matcrial

The Model 900 series exposurc devices and the Model 850 source changer
reet the requirements for Type B shippin: containers under the regula-
tions of the U.8. Neclear Kepulatory Commission, the U.S. Department of
lransportation . .0 the Internat ion:) Atomic Encrpy Apcency. The duvices
have been assiyned USSRC Certificates of Complisuce ior domestic ship=-
ments and IAEA Certificates of Competent Authority for international

shipments. The packape identification numbers ure listed in Sec.ion L.E.

The follewing shipping procedures comply with USKRC Regulations 1UCHE
Part 71 and USDOT Regulations 49CyE Parts 171 through 179 regardin; the

transportation of radioactive materiuls.
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each shipping label are given in Figure 4.1. 1If radiation
levels above 200w /hr at the suriace or at 10mii/Lr at onc
met ¢ from the surface are weaswed, the container must nco

be chippod.

Propcrly complete two shipping labels indicating the
radioactive isotope, activity and the Transport Indesx.

The Transport Index is uscd only en Yellow IT and Yellow 14l
labels and is defincd as the maximum radiation level in
williroentgens per hour mcasured at a distance of three
feet from the surface of the package. Put these two

labels on oppositc sides of the container after making

surc any previous labels have been removed. The paclage
should be marked with the propcr shippin, namz (Kadio-
active Material, Special Form, n.o.s.) and the identifica=
tion number (UN 29749. It the exposure device is packarcd
inside an outer container, mark the outside package "INSIDL
PACKAGE COMPLIES WITH PRESCRIBED SPECIFICATIONS-TYPE B

USA/xxxx/B(U)."

complete the appropriate shipping papers - Exawples are
shown in Figures 4.2 and 4.3. These shippins papers wust
include:

a. Proper Shipping Name (Radiocactive Material, Sprcial

Form, n.o.s.) and Identification Number (un2974).
b. Name of Radionuclide (Iridium-192)

c. Activity of the Source (in curies)

H - 4
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Maximum Radiation Level

at_Surface

at_Ouc Meter

V.5 mk/hy

200 mk/hn

4 “10 o

Nouuv

Epgiogs |

.U mk/hr

10 mik/ar
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d. Category of Label Applicd (i.e. Radioactive Yellow 1I)
¢. Transport ludex

f. Package Identification Number (i.e. USA/9141/8(U) Type B)
g+ Shipper's Certaficatio

"This is to certify that the above namcd

materials arc properly classified, deseribed,

packaged, marked and lubeled and are in proper
conditicn for transport according to the app:i-

cable repulations of the Department of Transportation."

Notes: 1. For air shipments, the following shipper's certificetion
ray be used:

"I hereby certify that the contents ol this con-
signient are tully and accurately described above
by proper shipping nam: and are classified, packed,
warked and labeled and are in proper condition for
carriage by air according to applicable national
sovernmental veeulat ions "

2. ror air shipucuts to, Jrom or throurh the United
States, a "CARGO ATRCEAFTE ORLYY label and the
shippine paper s muae stotes

"THIS SHIPHMEST 1S WUTPHIN THE LIMITATIONS PRESCRILED
FOR CARGO-0ONLY ATRCEAFT"

Shipping Erptyv Pockages

This scction applies to shipping the Model 900 series exposurc devices
or Model §50 source changer without a radioactive source. Since these
devices usc depleted uraniuvm ior shiclding, shivment of these devices

is coveracd by the requirewents for transport ing radioactive matorial.

1. If the container is to be packaned ineide a crate or other
outer packaging, the outer packaping must be stronyt cnouph
to withstand the normal conditions of trausportation. Place
the container in the outer package with st ificient blocking to

prevent shitting during trausportation.

h - H
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Perform a radioactive contamination wipe test of the shipping package
and assure that the wipe test does not exceed 0.001 microcuric per

100 square centimeters.

Survey the paclage at the surtace and 4! one meter from Lhe suriace
to determine the proper radioactive snipping labels to be applied

to the package.

a. If the surface radiation level is less than 0.5 millirem per
hour and there is no measurable radiation level at one meter
from the surface, no label is required. Mark the outside of !.e
package with the proper shipping name and identificatiou nuwber
(Radioactive Material, Article Mmufactured from Depleted
Uranium, UN 2909). Meork the outside of the package with the
statement @

"EXEMPT FROM SPECIFICATION PACKACING, SHIPPING PAPER AND
CERTIFICATION, MARKING AND LABELING, AND EXEMPT FROM THE
REQUIREMENTS OF PART 175 PER 49 CFR 173.421--1 AND 49 Chu
173.424",

Additionally, a notice mmst be enclosed in or ou the package,
included with the packing list or otherwi-e ferwarded with the
packagce. This notice wust include the name of the consignor or
consignec and the statcment:

"THIS PACKAGE CONFORMS TO THE CONDITIONS AND LIMITATIONS
SPECIFIED IN 49 CFR 173.424 FOR EXCEPTED RADIOACTIVE
MATE"TAL, ARTICLES MANUFACTURED FROM DEPLETED URANIUM,
UN2909".

4=6



.

EXHIBIT R

1f the surface radiation level exceeds 0.5 millirem

per hour, or if therc is a measurable radiation level at
once weter from the surfacc, usc the criteria of Figure 4.1
to determine the proper radioactive shipping labels to be
applied to the package. Mark the outside of the pachage
with the proper shipping name (RADJOACTIVE MATERIAL, LSA,
n.0.58,) and the Tdentification Number (UIN2912). 1f the
container is packaged insidc a ecrate or other outer
packaging, mark the outer package with the statement:
"Inside Packanye Complies with Prescribed Specifications."

Properly complete the shipping papers indicatin:

(1)

—~
"o
-

(3)

(5)
(6)

(7)

Proper shijpping name (Radioactive Material, LSA,
n.0.s.) and Identifical ion Number (UN2912)

Nawe of Radionuclide (Depleted Uranium)

Physical or Chemical FPorm (Solid Ketal)

Activity (in curics or millicuries)

Category of Label Applied (i.c. Radicactive Yellow LI)
Transport Index

Packape Tdentification Number (i.e. USAf9141/L0U))
Shipper's Cortitication

"This is Lo certify that the above named materials

arc properly classificd, dcescribed, packaged, wmarked
and labeled and are in proper condition for trunspoit

according to the applicable regulations of the bepart-
ment of Transportation.”
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Notes: 1. For Air Shipwents, the tollowing shipper's certifi-
cation way be uscd:

"I hereby certity that the contents of this coun-
signment are fully and accuratcly deseribed above
by proper shipping name and are classified, packed,

marked and labeled and are in proper condition for
carriace by air according to applicable national
covernmental regulations."

a5 For Air Shipments to, from or through the United
States, "CARGO ATRCRAFT ONLY" 1lcbel and the shipping
papers must state:

"This shipment is within the limitations prescribed
for cargo-only aircraft."

Carrving Radiovactive Material

Any vehicle that is to be used to transport radioactive material should
be in good operating condition and carry a normal complement of safety
ecuipment such as Radiation Area signs, rope, spare tirce, fire ex-
tinguisher, vehicle tools and flares. 7The ;love compartment shoula

bave the vohicvle's registrativos coercificate amd an operable [lashlivht.
Additionally, the driver must have o calibrated and operable radiation
survey meter and be wearing a direct reading pocket dosimeter and either

a film badre or a thermoluminescent dosimeter.,

Beiore placing tue container in the vehicle and sccuring it against
movement , the operator should ensure that the container is properly
packaged, marked, and labeled and that the proper shipping papers
are completed according to Part IV.B or IV.C. The operator should
survey the driver's cowpartment to casure that radiaticn levels are

below two milliroentyens per hour,

4 =8



EXHIBIT R

In the event that the vehicle is used for storage, a survey mast be
conducted to ensure that radiation levels are less than two milli-

roentgens per nour at a distance of 18 inches from the surface ot

the vehicle. Also, if the vehicle is used for storage, it should

be posted with "Cuution - Radivactive iatorial®™ signe,

1f the vehicle is transporting a packapge bearing a "Radioactive Yellow
III" label, 49CFR Part 172.504 requires that the vehicle be postced on
all four sides with a "RADIOACTIVE" placard. 1t should be noted thu
operation of a vehicle which is required to be placarded must cowply

with the Federal MHetor Carricr Safety legulations, 49CFR Parts 39%u-3u/.

Hand Carrying

in order teo minimize radiation exposure, it is recommended that carc

be taken whon hoand carrying the unit, Dosimcter and film badge should
side o the bady closest to the exposure device.

WOre than oue person 1s preseat, it is jood practice to alterunate the

hand carrving between them to wmininmize radiation doses to any omnc

individual. Likewise, no person should be permitted to sit on or

lounge against the cxposurc device.

Storage

1

When storin:s the system, Lile exposure device must be kepe physically
sccurc to prevent tampering or removal by unauthorized personncl.

The storage arca must be sccured such that no unauthorized persounc!

arc allowed cntrance where radiation exposurc levels exceced 2 millirem

in any one hour. When storings the system between uses, keep Lhe plastic
caps (supplicd with the systew) in place on the puide tubes. Thi.
eliminates dast accunmulation within he tubes. 10CFR Part s4.22 requitres
that the exposuic device bo kept locked, and the storage pluy insertod

during st 'C
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SECTION V
OPERATION

Principles of Opcration >

The sourcc holder assewnbly, which contains the encapsulated radioact jve
source, is storod in the center of the cexposurce dovice (sce Figure 5.1.))

and is attachcd by means of a swivel conncetor to the drive cable. The

hand crank on the control unit moves the drive cabic through the control
housing. Figure 5.1(b) shows the source being moved out of the stora o
posiftion in the exposurc device and into the puide tubes. This aclion

occurs by rotaling the hand crank in the EXPOSE (counterclockwisc) dircction.
Figure 5.1 (¢) shows the source rcaching the source stop which serves as a
mechanical stop at the radiographic focal position. The hand crank will not turn
any further and the odometer in the control unit should indicate a reading
which approximater the total loupth of the combined puide tubes. jo return
ithe source to the cxposure device (stored position), the hand crank is

turned to the tull RETRACT (clockwisc) position. When the source is fully
retracted, the indicator knob will automatically rcturn to the STORED @own)
position, signaling that the source is properly shiclded.

Safety Precautions

This system may be operated only by o qualificd radioprapher and/or Lis
assistant. The radiographer must be physically present and in dirct

surveillance at all times when the exposurc device is being uscu.
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operate the system from as great a distance as practicable and, if possible
from behind a radiation shicld such as a heavy steel or concrete object or

the corner of a building.

Radiography must only be performcd in a Restricted Arca which is marked
with the appropriate radiation signs, and sccured against unauthorized
entrance. While assembling the system, it is important to keep the ex-
posure device locked at all times except when operating. The radiographer
and radiographer's assistant mwust at all (imes have a pocket 'osimeter,
either a film badge or TLD, and a survey meter capable of measuring irow

/mR/hr to at lcast 1000 milliroenteen/hr.

Deily Inspection
Daily inspection of the system is iequived to cnsure that the cquipmont
is i the proper operaling comlit ion Fire inspection should be performed
prior to the start of cach shife,
1) Inspect the entire length of ecach source guide tube
section and control housing to ensurc that each section

is free from cuts and dents,

2) 1Inspcct the end fittings to ensure thut they are tightly
connectad. Check the threads on the fittings, the control

cable connector and the male source connector for danare.

3) During the first exposurc of the shift, check the operation

of the sclector ring and lock assembly and control crank. If

Since the source emits high levels of radiation, it is jood practice to
»
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operation is difticult, retract the source to the stored position,
and survey thc equipment according to the Operating Instructions.

The systew must be scerviced betore further operation. -

1) Position and sccurc the source s op of the master source
guide tube at the radiographic focal position. Note that the
radiographic focal position is 3%" (8.9cm) behind the tip of

the source stop.

2) PDetermine where the exposure device will be positioned and
conuect the extender source pnide tubes as required, layin
thoew as straipght as possible and with no bend radius less
than twenty inches. tSmaller bend radii will restrict the

poverent o1 the coatrol cabled,

WARELRG
Never operate the system with the total source
gutde tube lenpgth preater than the length of the
coatrol housing because the sourco will be unable

to reach the source stop.

3) Conncet the source puide tubef(s) to the exposure device.

4) betermine where the control unit will be positioned (us
iar away from the radiopraphic focal position as possible
cid preferably behind a vadiation shicld) and lay out the

control housing with no bend radii less than 36 inches.

5) Connect the control unit to the exposure device according to



»

6)

7)

8)
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the illustrated sequence in Figures 5.2 through 5.6.
Before operation check all connections and bend radii, and
check the position of the source stop which represents the

radiographic focal position of the source,

Check the operation of the survey meter by rcading the rudia-
tion level AT the surface of the cxposure deviee.
It should read no more than 200uR/hr if the exposure device is

loaded to maximum capacity.

Unlock the exposure device lock and rotatc the selector rin: to
the OPCRATE position. Litt the indicator knob up until the io-

dicator slide locks in placc. 7The source is now free to move.

Ee Ogerﬁséon

1)

3)

Return to the control unit. Adjust the odometer reset knob

to obtai: a 000 reading on the odomcter,

Recheck to e sure that no unauthorized personnel are inside

the Restricted Arca.

Rapidly rotate the crank in the EXPOSL (counterclockwisc)
direction to move the source to the radiographic focal
position. The survey metor should read about full scalc
(1000mR/hr} for a 100 curie 192 Iridum source when the

source first leaves the exposure device, dvop gradually as
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the source is driven to the radienrophic focal position and
remain steady during tic exposurc. The survey meter rcading:
will be substantially reduced il the meter is operated Lehind

a radiat ion shicld or it a collimator is uscd,

when the source reaches the source #top, the hund erank will
stop turning. Never exert more than 5 ft-1lts of torque on
the hand crank, as this may causc damage to the control unit
or drive cable. The odometer reading will indicate the total
distance the source has traveled (approximately 7 ft. for one
source pguide tube section, 14 [t. for two source guide tubc
scctions, and 21 ft, for threc scctions.) Sct the brake to

ON to provent movement of the source duting the exposure,

Figure the spoecimen erpasure time from the momont the source

reaches tie source stop,

During the exposure, speud as little time as possible in the

Restricted Area to minim «e personnel exposure.

To return the source to the exposurce deviece after the desired
exposure time has clapsed, turn the brake to OFF and rapidly
turn the crank in the RYTRALT (elockwiso ) dircetion until the
crank will no longer wove , The vdometer should read COU.
During this process, the survey meter should indicatc a
continually increasing radiation level (up to approximatcely

1000mk/hr tor a 100 curiec '"“iridium source), then drop to
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background level when the source is shiclded in the exposurc deivee. When the
source is fully retracted into the cxposure device, the indicator knob will
futomatically close, signaling that the source is properly shielded.

’ NOTE '

Do not maintain tension on drive cable as this will prevent the source position
indicator from being latched in the open position for the next exposurce After

retracting the source and after the indicator knob has closed, relax the tension

on the drive cable using the hand crank.

8) Approach the exposure device with the survey weter and survey the exposure
device on all sides. The wmeter should indicate the same radiat ion level

as observed in step 7 of Assemblv,

4) Survey the entire source puide tube with the survey meter. If the meter

shows a suarp increase, the source could still be exposed, or incompletely

shivelded.

10) 1{ the source is still exposed, attewpt to store it properly by erankiug
the source o short distance toward the source stop and then retracting it

»

repeat ing if necessary.

11) 1f the source beccwes jawmed in an exposcd position, do not try to retrieve
the source. Treat the sitoation as an emeipencys l:n'Lily L e }:up-[v‘ﬂ,(‘:

and Teeh/Opi, Inc. 1ov help if noevssay.

12) When the source is properly stored in the exposuire device, rotate the svicctor

ring from the OPERATE position to the LOCK position and secure it with the

exposure device leek.
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NUTE

I1f the selector riny cannot be rotated to the LOCK position, the source hac
not been fully retracted. Check the control unit odometer reading. It should

be 000. turn the hand crank to the tull clochwise (RETRACT) direction.
F. Disassembly

1) Unlock the cxpesure device, and votate the sclecter ring from LOCE to

CONNECT. The control unit commector will partially disengagce.

2) Refer to figurcs 5.2 through S.6 to discogase the control unit frow

the exposure device.

3) Replace the storage cover in the control unit connector and rotate
the selector ring to the LOCK position. Remove the key and engape
the lock 10 secure the exposure device. Survey the entire circumicrence
ol the exposure device with the smivey meter to ensure the source i1s

properly sccured,

Disconnect the source guide tube sections. Place the plastic cops

>~

on the connector plug to eliminate dust and dirt from entering Ul

tubes. Coil the coutrol housing around the control unit.
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SECTION VI
SOUKCE CHANCES

= Source changes may be done using & Tech/Ops Model 850 source chauger,
which also serves as a shipping container. A source change can be per-
formed only if the user is specifically licensed to do so. If not, Tech/Ups,
Inc. can send a quaulified person to perforn the source chantc, or the cxpusure
device can be sent to Tech/Ups for source replacement at the plant.  The
source change must be done in a Restiicted Arca as deseribed in Section 111,

Section 1I on personncl wonitoriug aud Part V.b. on Salety Precoution

should be followed hi:re as well,

To pertform a source change, do th. following:

1) Survey Lie source chaaper to ensure the source is in
th roper storape pesition.

23 Pozit ion the seuree chanser an on aprizht potadden snd pear
tiic cxposure deviece go that one section of soarce puide tube

will conuect them with no sharp turns or bends. Tne bend radius
oi tho wuide tube sheuld never be less than twenty inches.
shorter bead radii van resicict sonroe movement in the source

suide tube,

WARNINC

The source changer wust remain in an upright
pusition during source changing operations.
Do not position source chanpger on its side.
3) Remove any foreign matter from the guide tube connector and
attach th source guide tube to the ezposave device. Rewove

the source changer cover plates by breking the secal wirve

and rewmovin: the bolis. Attach the other end oi the tube to
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the caopty chamber of the soiurce chauper. Assure that

the lock asscembly of the chamber containing the source

is in the LOCKED position. Unlock the key operated iock
over the empty chauber and zlide the loek bar to th OPEN
position.

.

Attach the control unit to the exposure device as in Part
V.. and lift the indicator knob up until the indicator

slide locks ia placce. The source is now free to move.

Crank the source rapidly from the exposure device to
the source changer. During Lhis process, the survey
seter reading should iuncreasce (Lo approximately 1000ui/hr
for a 100 curie iridiun'®’” source) as the source is first
expesad, 1all slightly as the source is being crauked out
theo drop to back; round when the seurec is in the source

changoer.

Approach the exposure device, source changer and source i uiuc
tu'c with the survey meter. Survey the exposurae dev.oce on
all sides, the guide tube and the source changer on «ll sides
‘0 ensure that the source is 1ully within the source chanor.
The maximum radiation levels should not excoed 2000/t o0
the surtace of the source changer nor 10mK/hr at three [oot

from the surface.

Slide the lock bay to the locked position and engare th

wy o rated lock.

WARNING

o rot rewove the poide tube 1rom the sovrce chianper
pitting until the lock slide 1 in the lock position
ana the key operated loek is enpaged.

6 —- 2
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Disconnect the source puide tube f{row the source changer

holder assembly by woviug the lock pin down and sliding the

drive cable coanector oul through the hkeyway.

lock a2sscmbly . Disconnect the drive c¢oble from the source
1f a replacement source i1s to be installed iu the exposuic
device, couple the drive cable to the new source holder
\

asscmbly and connect the source guide tube to the fitting ov

chamber containing the source to be transferred and slide

the lock bar to the OPEN position.

Return to the controls and crauk the new source or drive cable
into the cxposure devicce. 1f a new sourer is beiwng transferred,
the survey weter shovld iacrease as the sovree fcaves the source
chan e and approaches tie exposure device, then drop to bach-
ground lovel when the source is shielded in the exposure device.
If a source is uot being transterred, the survey meter should

indicate only background radiation levels.

the source changer. Unlock the key operated lock on the
Approack the exposure device with a survev meter, Survey the
exposure device on all sides, survey the guide tube and survey
the source changer on all sides to ensure that the process has
been properly completed. Puadiation levels should read no wor
|
than 2000R/hr at the surface of the cxposure device if it has
been leaded to maximuw capacity. li no sourece has beeu
\

transicrred, only backpround radiacion should be detected by Lo

survey meter,  Rotate the selector rimg to the lock posicion.
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12)  Assure that the source is securc in the source changer by
assuring the slide mechanisa is in the lock position and

the lock plunger is depressed,

13) Disconnect the control unit and source guide tube from the
exposure device as in Part V.F, and disconnect the source puide

tube from the source changer.

14) Remove the source identification plate from the exposure

devicce and attach it with scal wire to the source changer.



15)

ih)

17)

EXHIBIT R

If the exposure device containe o source, affix the identificu-
tion plaiec of the new source to the oxposure device. 1f not,

attach ar ENPTY tag to the hondle of Lin cxposure device,

If the source chanter is to be transported, bolt the sourc.
changer cover plates in place and seeure them with seal wice

’

and iollow the transportation instructijons of Scction 1V,

Return the source changer promptly to Tecli/Ops, Inc. Kental
charics will be made for containers neld beyond normal operat i

time.
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SECTION VI1

MAINTENANCE

It is recommended that inspection and wointenar o ol the Model 900 series
exposurce devices and coatrol units bo performed at intervals not Lo exceed ninety

duys.

To service the Madel Y0U series exposure devices and control units, the followany
equipment is requirced, in addition to standard tools such as screwdrivers, wrenches,

<tcC.,

¥aster Key (PN A66001-11)
Cleaning Solvent (chlorothene)
kivet gun and pop rivets (.115" diawctor x 294" long)
MIL=G=13827A prease (Texaco "Uni=Terp™)
Vibrut it
A control Uadt

- e —

1. DUrive cable, coatrol liousing:s and Source Guide Tubes-Digsasscewbly

B — — - — —

To service the drive cable, control housings and source guide tubes, follow
thesc steps:
1. Disconncet the control unit from the exposure device,
2. Twn the hond ¢rank ot the contrel unit in the EXPOSE
(counter=clockwise) direction until the erank will no
longer turn. Do not usc force, as this may damage the drive whoel
inside the control box. The emcrgent cable should be
cranked into a bucket or other container to keep it clean.
3. Discoancet the control housings from the RETRACT side of the
crank and romove the stop spring froo the drive cable. The

drive cable will wow pass throurh the evank.
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10.

Turn the crank until the drive cable is totally discounected.

Pull the drive cable out throuph the control cable conncctor

and coil it with a radius of no less then [our inchcs.

Rewove the control cable conucctor and connecter plur fron
the coutrol housings, and disconucet the other contre! housing

irva the erank, Labei the housings for proper reassembly,

Clean the drive cable with chlorothene and flush the coutrol

housings and source guide tubes,

Usiny compressed dry air (I5psi max.), thoroughly dry the
drive cable, control housings and guide tubes. Auy remaining

solvent can cause permancent dawage.

Check the source guide tubes for binding by holding them
vertical and droppin: a dummy source (or jumper) throuph

them,

Wipe the guide tubes and control housings with a cloth soaked
in chlorothene and flex them to check for internal damoge.
Damape is evidenced by a crunching feeling when the housing
or tube is bent, While doing this, feel for dents., Cut,
flattencd or burnt coutrol housings or guide tubes should Lo

repaived or replaced.,
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’ 11. The guide tubes or control housings may be covered with

tape where only the outer plastic is cut through.

12 . Using a Model 550 no-go gauge, check the male connector
ot the drive cable. If the ball of the cornector fits
through the hole of the gauge or the ball shank fits inte

the slot in the gauge, the connector is worn and the cable

must be replaced. Refer to Figure 7.1.

13) Lightly grease the cable using TEXACO "Uni-Temp" grease. Other
greascs may form tars or corrosive compounds when exposed to

radiation.

2. Crank Assembly - Model 664 Control Unit

To service the Model 664 control unit, perform the following steps:
‘l Disassembly
- —— el
1. Hemove thie ceatrel housin: ond drive eable 1rom the erank
asscmbly us described in the previous scection. Refer Lo
Figure 7.2 to aid in disassembly and for component identification

of replacement parts.

2. Remove the control box housing (4) from the frame (11) by

unscreving the four binder head screws and 3/8" nuts (1).

3. Remove the crank arm assembly from the control box housing

by removing the 576" hex head bolt.(2)
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Cher

Inspect for damag
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P Clean the helical gear (27)with chlorothenc and lightly
greasc it with TEXACO Uni-Temp ;reasc. If the odomcter

= asscmbly is defective, it must be replaced as a unit.,

3. To service the odometer, remove the odometer mount
cover (30) from the odomcter mywnt (20), remove the
odometer reset knob (29) by unscrewing the two set screws,

and unscrew the two attaching large round head screws.
4. Follow steps 1-8 for the Model 664 crank assembly rcasscmbly.

5. lLesccure the odometer to the odometer mount (20) and secure
the odoneter resct knob (29) and odometer mount assembly

cover (30) in place.

6. Secure the control box to the control handle (17) and odometer
’ mount (20) with the tour larpe binder hecad screws and 3/8"
nut 5, and secure the crank armoassembly (3) to the shaft with
the 5/16"bevel washer and 5/10" hex head bolt. Follow step 12 of

previous section for checking of operation.

L Crank Assemblv = Model 692 Control Unit
l. Nleter to steps 1 - 5 for the Model 66 control unit for

disasscmbly. Refer to Fipure 7.4 for further disassombly

and {or part identification numbers.
2. Follow steps 1 = 8 for the HModel 664 Crank Assembly kousscubly.

3. Secure the control box to the control handle (17) with the four

large binder head scrows and 3/8" nuts, and securce the crank

the
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arm assembly (3) to the shaft with the 5/16" bevel washer
and 5/16" hex hecad bolt. Follow step 12 of the Model 664 Crank

Assembly - Reasscembly for checking of operation.

5. Drive Cable, Control Housing and Source Guide Tube Rea:sembly

——— -

1. Attach the control housing to the EXPOSE side of the control

box and to the control cable connector.

2. Feed the drive cable into the control housing as far as it will
go. As the drive cable is being fed in, feel the resistance to
the drive cable to detect any binding of the cable., This
indicates a dent in the control housing which should be

repaired or replaced,

3. Turn the hand crank until the drive cable is protruding, and

screw the stop spring to the end of the drive cable.

4. Conuect the other control housing to the crank and to the

connector plug.

5. Turn the crank fully to thc RETRACT position and watch for any
binding of the drive cable to checl the other scection of the
control housing for dents. Repair or replace the control

if mnecessary.

Lhousing

6. Place plastic dust caps on the ends of the source guide tubcs and

control cable connector to climinate dust accumulation.
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Exposurc Device Model 900, 910 and 920

To service and exposure device remove the source following the source
changing procedures of Scction VI. (Before removing the sourcce, check
the female drive cable connector of the source with a Model 550 uno-zo
gauge as in Figure 7.1; if the gauge con fit into the female slot width,
the connector is worn and must be replaced). After the source his been
removed, service the exposure device by performing the following steps:

1. Front End Disassembly

1’ to disassemble the froat end, refer to Figure 7.5.

2) Kemove the guide tube connector(™) which is sccured to the
front platc with four phillips hcad screws.

3) Remove the indicator slide(6), indicator rod(7), cowpression
spring( ), safety pin(9) and compression spring (21).

4) Remove the slide tube (10) and cowpression spring (23).
NOTE

Whon neve:sary, stoeps 11,2), and $) can be perforeed with the scarce assembly
in the exporsure device. Belore commencing Lhis operat ion, reassure that
the source assembly is in the proper shiclded storage position, that the
selector ring is in the lock position and the key operated lock is enzaged.
Monitor all operations with a calibrated and operable radiation survey
instrument .

2. Rear End Disassembly

1) To disassemble the rear end, refer to Figure 7.6.

2) Kemove the rear end plate which is secured to the exposure
device body with 4 phillips head screws and to the handle with
two phillips head screws.

3) Unlock the lock assembly, and remove it by unscrewing the two
attaching socket head screws.

=9
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3. Connector Disassembly

. 1) Remove the connector assembly by unscrewing the four cocket
head screws. Hold the connector asscmbly in place while doing

this to avoid losing parts.

2) Remove the conncclor asscmbly and set it horizontally with the
cover plate (8) faciny up. Remowe the cover plate (8), lock

slide (4), lock pin (12) and compression spring (16).

3) Rotate the selector ring to cither OPERATE or CONNECT and 1liit

it off the selector body (2).

4. Lock Disassembly

1) To disasscmble the lock ussembly, refer to Figurc 7.7.

2) Remove the set screw (4) from the lock (5) and 1lift the

lock (5) out of the lock retainer (3) by turning the

. lack 90°%,

Clean all the parts o cblorotheac, and dry thow tlhorou ity
using compressed dry air at 15psi maxiwum, Clean the soucee

tube by running a cloth (soaked in chlorothene) through the

tube several times. Dry the tube by running a dry cloth through.
Inspect the paits for damage or cx¥cessive wear and repiacce any
defective parts, Lightly grease all moving parts at thoir
contact surfaces using TEXACO "Uni-Temp" greasc. Other

types of prease may form tars or corrosive compounds when

exposcd to radiation.

7-10
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‘ 5. Lock Reassembly

1) To reasscmble the lock assembly, refer to Figure 7.7.

- 2) 1Inscrt the retuin springs and spring guides into the lock

body (5).
3) Depress the internal plunger so it clears the hole in
the lock retainer (3) and insert the lock (5) into the

retainer.,

4) Align the screw hole in the lock with the slot in the

rectainer (3) and seccurce the lock with the set screw (4).

5) Seccure the lock assembly to the rear plate (2) using

two socket head screws,

. 6. Conncctor Reassembly

1) To reasscmble the conuccter assembly, refer to Figure 7.6.
2) Inscrt the selector body (2) into the rear end plate.

3) Set the rear end plate on a horizontal surface with the sclector
body facing upwards. Position the sclector body so that the hole

for the lock pin is to the right o1 the centerline hole.

4) Place the selector ring (7) over the selector body (2)
in either the OPERATE or CONNECT position, push the ring
onto the selector body, and rotate the ring to LOCK while

holding the selector body stationary.

7 - 11
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Place the compression spring (16), lock pin (12) and lock

slide (4) into the selector body (2)

Place the cover plate (8) over the sclector body so that the

word LOCK is visible on the sclector ring. Secure the cover to

the rear end plate with four sockcet head screws,

7. Rear End Asscubly

1) Secure the rear end plate to the exposurc device body
with four phillips head scrcws and to the handle with

two phillips head screcws.

8. Front End Rcasscmbly

1) To reassemblc the front end, refer to Figure 7.5.

2) Iascrt the twe compression springs (1l and 23), slide

tube (10) and satety pin (9) into the frout cnd plate,

Iasert the compression spring ( ) into the indicator
slide (o) and hold the indicator slide in place.

Apply vibratite to the threads of the indicater

rod (7) and screw it in the indicator slide.

Sccure the puide tube connector (5) to the front ¢nd

plate with four phillips head scrows.,
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C. Final Inspcction

1) Check the system for proper rcasscmbly. Check all connections
and fittings for tightness. Check for proper operation of

the control unit and counccior assembly.

2) Reload the source in the exposure device by following the

scction on source changes.,

3) Survey the expusurc device on all sides to ensure that radia-
tion levels do not cxcecd 200mK/hr at the surface or 1l0mR/hr

at three feet from the surfacc.

4) Check the exposurc device for the proper labels.

D. Leak Testing
The source assembly in the exposure device must be leak testod at
intervals not to exceed six wonthe, 'This can be done using Tech/Ops
Model 518 Leak Test Kit. The test must be performed in a properly
sccurcd Restriced Area aud with the appropriuste radiation monitoring
cquipment.
1) toisten the wipe test swab with EDTA solution. Depress
the safety pin on the front ead plate and 1ifc the indicator

slido up.

2)  Wipe the exit port of the exposure deviee and the fowale
connector assembly, Be sure to resct the indicator slide

to the down position,

3)  1lace the wipe test swab in the plastic envelope.
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4) Sct the survey meter on its most sensitive range and place
the meter in an arca with low background radiatinn. Move the
wipe test swub towards the meter, and observe the radiatioan

level indication.

5) 1f the radiation level iucreascs less than 0.2mR/hr above
background, place the plastic cuvelope into the mailing box
and mail to Technical Operations, Inc. Dec sure to complete

and return the identification shect.

6) If the meter indicates a higher radiation lcvel, do not mail the
wipe test patch and do not use the exposure device., Contact

ITechnical Operations for further instructions,

( E. Tripod Staad
kKefer to Firure 7,10 for compournt ident ification of iripod stand.

F. Guide Tubes, Control Housings and Drive Cable - Replacement

Component Part Number
Master Guide Tube with male connector B9020+
Extender Suide Tube with quick disconnect fitting B90202
Extender Guide Tube with male and female fittings B90203
Control Housing (25 foot) B59100
Swage Fitting (for control housing) A59100-1
Drive Cable (50 feet) A55005

7 - 14
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Figure Number

1.1
1.2
4.1
4.2
4.3
5.1
5.2
7.1
7.2

7.3

- 5.6
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List of Figures

Description
Picture of gamna radiography system
Both ends oi cxposurc device
Limits ot radiation exposure levels for labels
Shipping Papers
Shipping Papcers
Schematic of Principles of Operation
Illustrated scquence for attaching control unit
No Go Gauge
664 Control Unit - Exploded View
693 Control Unit - Exploded View
692 Coutrol Unit - Exploded View
Front End - Exploded View
Rear End - Exploded View

Lock Assembly - Exploded View
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Technical Operations, lnc.

Radiation Products Division
4J North Avenue
Burlington, MA 01803
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EXHIBIT S

.
’ OPERATING INSTRUCTIONS - MODEL 850 SOURCE CHANGEK
DRAFT: & NOVEMBER 1%8)

General Description

The Model 650 source changer is a portable, shielded containcr‘lor trans~
ferring encapsulated radioisotope sources into Model No. 900, 910 and
920 radiographic exposure devices. The source changer is designed to
safely contain a radiographic source during shipment and to permit source |

changes while minimizing radiation exposure to the operator.

Quick Reference Data

Source Type: Tech/Ops Model 90003 and Model 91003 source

assemblies (Special Form: USA/0179/S)

) Container Capacity: 200 curies (+202 of iridium’®?)
. @
Shielding: 49 1b. (22kg) of depleted uranium
Housing: Stainless Steel
Design: Type B(U) Radioactive Material Shipping Container

(USNRC Certificate of Compliance No., 9147 and
IAEA Certificate of Competent Authority No.

USA/9147/B(U)T)

Effective Radiation: Below regulatory radiation exposure limits prescribed
in 10CFR34.21 and 49CFR173.393(i) and IAEA Safety

Series No. 6

Dimensions: 10.4 in. (264mm) high x 8.5 in. (216mm) long x 8.8 in
(2240n) wide

. Shipping Weight: 77 1b, (35kg)
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Shipuent Data

1.

Source decay chart and leak test certification. Keep for user's

records.

Source identification (ID) plate. Affix to user's exposure device.
Return shipping labels

Tacmperproof seals

5. 1Instruction manual
Operation
Note: All the precautions used when making radiographic exposures

1.

2.

must be followed. Wear personnel monitoring devices during
all source changing operations. Monitor all operations with

4 calibrated, operable survey meter.

Survey the source changer upon receipt to ensure that the source
is in the proper storage position. Radiation levels should not
exceed 200 milliroentgens per hour at the surface of the sourcc
changer, nor 10 milliroentgens per hour at three feet from the

surface,

Locate the source changer and exposure device in a restricted area.
Position the source changer in an upright position and near the
exposure device so that one section of source guide tube will
connect them with no sharp turns or bends. The bend radius of

the guide tube should never be less than twenty inches. Shorter

bend radii can restrict source movement in the source guide tube.
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WARNING
The Source Changer Must Remain in an Upright Position During

Scurce Changing Operations. Do Not Position Source Changer on
its Side.

Remove any foreign matter from the guide tube connector and
attach the source guide tube to the exposure device. Remove the
source changer cover plate by breaking the seal wire and removing
the bolts. Attach the other end of the tube to the empty chamber
of the source changer. Assure that the lock assembly of the
chaaber containing the source is in the locked position. Un-
lock the key operated lock over the empty chamber and slide

the lock bar to the OPEN position.

Attach the control unit to the exposure device following the
exposure device operating instructions and lift the indicator
knob up until the indicator slide locks in place. The source

is now free to move.

Crank the source rapidly from the exposure device to the source
changer. During this process, the survey meter reading should
increase (to approximately 1000mR/hr for 2 100 curie iridium'®?
source) as the source is first exposed, fall slightly as the
source is being cranked out then drop to background when the

source is in the source changer.

Approach the exposure device, source changer and source guide
tube with the survey meter, Survey the exposure device on all
sides, survey the guide tube and survey the source changer on

all sides to ensure that the source is fully within the source
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changer. The maximum radiation levels should not exceed 200mR/hr
on the surface of the source changer nor 10mR/hr at three feet

from the surface.

Slide the lock bar to the locked position and engage the key

operated lock.

WARNING
Do Not Remove the Guide Tube froz the Source Changer Fitting

until the Lock Slide is in the Lock Position and the Key
Operated Lock is Engaged.

Disconnect the source guide tube from the source changer lock
asserbly. Disconnect the drive cable from the source holder
assexbly by moving the lock pin down and sliding the drive cable

connector out through the keyway.

Couple the drive cable to the new source holder assembly and
connect the source guide tube to the fitting on the source
changer. Unlock the key operated lock on the chamber containing
the source to be transferred and slide the lock bar to the OPEN

position.

Return to the controls and crank the new source or drive cable
into the exposure device. If a new source is being transferred,
the survey meter ghould increase as the source leaves the source
changer and approaches the exposure device, then drop to back-
ground level when the source is shielded in the exposure device.
If a source is not being transferred, the survey meter should

indicate only background radiation levels.
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Approach the exposure device with a survey meter . Survey

the exposure device on all sides, survey the guide tube and

survey the source changer on all sides to ensure that the
process has been properly completed. Radiation lcvcln_chould
read no more than 200ak/hr at the surface of the exposure
device if it has been loaded to maximum capacity. Rotate

the selector ring to the lock position.

12. Assure that the source is secure in the source changer by assuring
the slide mechanisc is in the lock position and the lock plunger

is depressed.

13. Disconnect the control unit and source guide tube from the ex-
posure device as described in the exposure device operating in-
(‘ structions and disconnect the source guide tube from the source

changer,

14. Remcve the source identification plate from the exposure device
and attach it with seal wire to the source changer. Attach the

identification plate for the new source to the exposure device.

15. Remove the keys from the lock plungers and bolt the two cover
plates to the source changer. Secure the bolts with seal wire

using a security seal.

16. Survey all exterior surfaces of the source changer to ensure that
radiation levels do not exceed 200 milliroentgens per hour at
contact. Measure the radiation level three feet from all ex-

terior surfaces of the source changer and ensure that the radiation
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leve]l is less than 10 mwilliroentgens per hour. The maximuz
radiation level measured three feet from any exterior surface
is the Transport Index. (Example: With a maximum radiation

level of 2.2 milliroentgens per hour, the Transport Index

is 2.2).

Select the proper shipping labels according to the radiation
levels at the surface and at ) feet from the surface of con-
tainer as described in the following table. Complete two

labels listing the radioisotope contained (Iridium~192), the

activity (the number of curies) and the Transport Index as

determined above. Sustany ! 3 Eeet
RADIOACTIVE-WHITE | B
|
1
0 SmA N , None
RADIGACTIVE 1 |
/‘. |
v

;

| SOmR N 1.0mR nr
|

200mA | 10mA nr
i
|

3 b
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. 18.  Assure that the old shipping labels are removed. Apply the
{
shipping labels, properly completed, to two opposite sides

of the container.

- 19. Properly complete the shipping papers indicating:

a. Proper shipping name (i.e. Radioactive Material,
Special Form, n.o0.s.) and identification number (NAS1E2).

b. Name of radionuclide ('"?Iridium)

€. Activity of source (expressed in curies)

d. Category of label applied (i.e. Radiocactive Yellow 1I1)
e, Transport Index

f. USNRC Identification Number (USNKC: USA/9147/B)

g+ For international shipments, IAEA Identification Number
TAEA: USA/9147/B(U)

h. Shipper's Certification:

(‘ "This is to certify that the above named materials
are properly classified, described, packaged, marked
and labeled and are in proper condition for transport
according to the applicable regulations of the
Department of Transportation."

Notes: 1. For air shipments, the following shipper's certification
may be used:

"1 hereby certify that the contents of this consignment

are fully and accurately described above by proper

shipping name and are classified, packed, marked and
labeled and are in proper condition for carriage by air
according to applicable national governmental regulations.”

2. For air shipments to, from or through the United States,
the package must be labeled with a "CARGO AIKRCRAFT ONLY"
label and the shipping papers must state:

"THIS SHIPMENT IS WITHIN THE LIMITATIONS PRESCRIBED FOR
CARGO-ONLY AIRCRAFT."
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Return the container %o Tech/Ops, Inc., according to proper

procedures from transporting radioactive material as established

in Title 49 Code of Federal Regulations, Parts 172-15!.

Note: Please return container promptly. Demurage charges will be made

for containers held beyond normal transportation time.
Drive Cable Connector

To Engage Connector

Using a fingernail, move the
connector pin forward (toward
stored position of source) to
move the connector sleeve away
from the keyvsay in the female
connector,

Slide the drive cable connector

into the female connector and
release the pin., Assure that
the cornector sleeve has re-

turned to its original position

closing the keyway.

Test the connection by pulling
between the source and the
drive cable. (Notc WARNING)

WARNING

Assure that the source assembly is
properly locked in the source changer
vhen connecting, disconnectiny or
testing for proper connection.

Te Disengage Connector

1. Using a fingernail, wove the
connector pin forward (toward
stored position of source) to
move the connector sleeve away
from the keyway in the female
connector.

2. Slide the drive cable connector
out of the female connecter and
release the pin.

CAUTION

Move connector sidevays only.
Do not bend or twist.

-
~
-

-



RADIOGRAPHER TRAINING PROGRAM

INITIAL TRAINING

Initial training for Radiographers and Radiographer's Assistants will be
accomplished by using the services of Technical Operations, Inncorporated,
Radiation Products Division, Burlington, Massachusetts, Diano Corporation NDT
Products Division, Cleveland, Ohio, or Gamma Industries, Incorporated.

In addition to the training by the above, each Radiographer and Radiographer's
Assistant will be given training in the following:

I. Radiation Detection Instrumentation To Be Used - 3 Hours
A. Use of survey instruments
1. Operation
a. Units of Measurements and Definitions
b. Dose Rate Measurements
c. Geiger Counters
2. Calibration

a. Internal
b. Records

3. Limitations
a. Range
4, Characteristics
B. Survey Techniques
1. Establishing Safe Working Distances
a. Exposure Limits
b. Radiation Area
C. High Radiation Area
2. Checking Exposure Device
a. Source in shielded position
b. Return of source to shielded position in exposure device
€. Check where source has been, to assure it has returned to
the shielded position in exposure device.
C. Use of Personnel Monitoring Equipment
1. Film Badge

a4, Use and Assignment
b. Replacement

C. MWearing
d. Processing
e. Care

44997 «1 -



. INITIAL TRAINING - Cont'd
1. Radiation Detection Instrumentation To Be Used - 3 Hours - Cont'd
2. Pocket Dosimeters

Use and Assignment

Calibration

Recording of Reading

Range

Action to be taken if Dosimeter goes off scale.
Care

-Q.. anoe

I11. Radiographic Equipment To Be Used - 4 Hours
A. Radiographic Exposure Devices
1. Design
2. Functions and Components

Source Guide Tube and Fittings
Storage Containers

Capsule and Pigtail

Retainer and Lock

Flexible Cable, Housing and Fittings
Pigtail and Cable Connections

Gear and Housing

0:‘09.00..

3. Preventative Maintenance
a. Daily Inspection
t. Three Month Inspection and Maintenance
(EXHIBIT F, EXHIBIT H and EXHIBIT R of Operating and
Emergency Procedures)

¢, Records of Maintenance
(EXHIBIT I of Operating and Emergency Procedures)

4. Malfunctions
5. Operations

B. Storage Containers
1. Design

2. Operating Procedures to Exchange Sources Between Exposure Device
and Shipping Contafner

3. Preparation, Packaging, Surveying, Recording, and Shipping of
Sources,

. a. Shipping containers authorized by license

b. Step-by-step instructions issued by the manufacturer of the
container

44997 -



INITIAL TRAINING - Cont'd

11. Radiographic Equipment To Be Used - 4 Hours - Cont'd

3. Preparation, Packaging, Surveying, Recording, and Shipping of
Sources - Cont'd

c. Source security and locking

d. Shielded position and recording of surveys to assure source
is locked in shielded position

e. Permissable levels of radiation at surface of container and

at one (1) meter
f. Labeling, Certification, and Shipping
I111. Calibration Equipment - 4 Hours
A. Design

1. Dosimeters
2. Survey Meters

B. Use

1. Operation
2. Procedure

‘ C. Maintenance
1. Leak Testing
D. Storage
1. Laveling
2. Security

IV. Tne Requirements of Pertinent Federal Regulations - J Hours
A. Rules and Regulations
1. Parts 19, 20, 30, and 34 of Title 10
V. The Licensee's NRC License - 2 Hours
VI. Thne Licensee's Operating and Emergency Procedures - 4 Hours
VII. Oral Review - 4 Hours
VIII. Operational Competance Tests - 4 Hours
IX. Written Test - 3 Hours

After satisfactory completion of the Written and Operational Competance Tests,
. the candidate will be designated as Radiographer's Assistant,

44997 «3Je



ON-THE-JOB TRAINING

After all newly hired radiographic personnel have received the initia)l
training, they will be assigned to work as a Radiographer's Assistant under
the direct supervision of the Radiographer., The minimum duration of
On-The-Job Training and Evaluation will be as follows:

A. Personnel with no prior experience shall assist and observe all
Radiographer's work for a minimum of 30 working days and observe at least
100 radiographic exposures.

After observing 100 radiograjnic exposures, trainee will successfully
complete 300 exposures under the direct supervision of the Radiographer.

Personnel with prior experience shall work as a Radiographer s Assistant
for a minimum of five calendar days and shall correctly perform 50
racioactive exposures
ter the above On-The-Job Training has been given, each trainee will bs
ven a performance test by the Radiation Safety Officer or the Assistant
Radiation Safety Officer which will include all facets of performance that
is required of a radiographer This will include:
Setting up exposure equipment
Propc = survey of exposure equipment
Establishing and posting of radiation area and high radiation area
urveys of exposure equipment and recording of readings
Proper use of film badge, dosimeter, and survey meters
ecurity of exposure device on transporting vehicle, survey at
driver's location and exterior of vehicle, and levels of these
readings and proper recording of same,
CLhanging sources, requirements for return of sources, labeling,
€hipping certification, and recording of readings at surface of
shipping container and at one (1) meter
Placarding of transporting vehicle
i)u.)"tvr‘h maintenance of equipment
Complete review of Company's NRC Byproduct Materials License,

jperating and tmergency Procedures, Parts 19, 20 30, and 34 of Title

L
10,

A minimum of forty %)) questions will be given, ee attached questions and
answers.




REFRESHER

In addition to the On-The-Job Training, the Company will conduct Refresher
Training annually.

REFRESHER TRAINING OUTLINE

Operating and Emergency Procedures
NRC Title 10 CFR, Parts 19, 20, 30, and 34,

A. Existing
B, Revisions

Radiographic Equipment

A. Maintenance
B. Use

Methods of Controlling Radiation Dose
A. Time
B. Distance

Shielding

1. Collimator

Radiographic Surveys

A. Instruments
B. Techniques

Personnel Monitoring Equipment
A. Use
A minimum of Ten (10) Questions will be given. See attached questions and

answers

QUALIF ICAT

ION_EXAMINATIONS

A Radiographer may be required to retest any time there is reason to doubt his
competence. A minimum of forty (40) questions will be given. See attached
list of questions and answers.
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WRITTEN TEST FOR QUALIFYING
RADI0GRAPHERS AND ASSTSTANT RADTOGRAPHERS

This group of 75 questions covers five categories in which the trainee will
have had instruction and training. Each trainee will be given forty (40)
questions, eight in each category. A score of 75% will be considered as a
passing grade, provided no more than three (3) questions in any one category
are missed. If more than three (3) quesions are missed in any category, the
trainee will be given a minimum of one hour additional training in this
category and then retested.

GROUP A - CHARACTERISTICS OF GAMMA RADIATION AND FUNDAMENTALS OF RADIATION.
- SAFETY

Does the energy level of radiation emitted by a given isotope
decrease as the curie strength of the isotope decreases?

what 1s the unit of measurement for the ionizing effect of
penetrating radiation on air?

Explain the difference between radiation dose rate and radiation dose

How 15 the number of disintegrations per second taking place in a
given radioactive source expressed?

Wwhat 15 an isotope?

when an isotope has gone through 3 half lives, what fraction of its
initial strength is left?

what parts of the body are regarded as least sensitive to radiation?
As most sensitive?

If the radiation intensity from a source is 10r/nr at a distance of
two (2') feet, how much would it be at the following distances?
Four (4') feet
Ten (10') feet
Twenty (20') feet

One (1') foot

1S the HVL thickness of lead for Iridium 192? For Cobalt 607




WRITTEN TEST FOR SUALIFYING
RADI0GRAPHE ND N HERS - Cont'd

GROUP A - CHARACTERISTICS OF GAMMA RADIATION AND FUNDAMENTALS OF RADIATION

A - 10.
A-11,
A -2,
A - 13,
A - 14,
A - 15,

- Cont'd

Calculate the dose received from a 10 curie Cobalt 60 source in ten
minutes at a point two feet from the source after the radiation has
been attenuated by one HVYL of lead.

What effect would a single, whole body exposure of 600 r have on a
human?

Would a single exposure of 600 r to only one hand be fatal? Explain
your answer,

Define the half life of an isotope.

Will radiation produce greater biological effects on minors or
adults? Explain your answer,

What is the unit of measurement for the effect of any type of
radiation on man that is the equivalent of the effect of one roentgen
of gamma radiation to man?

GROUP B - RADIATION DETECTION AND INSTRUMENTATION

B - 1.
B - 2
B- 3
B- 4
B - 6§
44997

Why is it so important to survey your exposure device after each
exposure is made?

Why do most film badges contain two films of different speeds?

Suppose your survey meter was found to be broken or badly out of
adjustment on a field trip. What would you do?

Are you permitted to use a survey meter which has no calibration date
or expiration? Wny?

List the radiation levels indicated on a survey meter when:

(a) range switch set on .), meter reads 6 mr/hr

(b) range switch set on X100, meter reads 25 mr/hr

(c) range switch set on X1, meter reads 65 mr/hr

(d) range switch set on X10, meter reads 8 mr/hr
-




WRITTEN TEST FOR SUALIFYlNG
RAD IOGRAPHE RS - Cont'd

GROUP B - RADIATION DETECTION AND INSTRUMENTATION - Cont'd

B - 6. When performing radiography, when must radiation surveys be made and
what survey results must be recorded?

B - 7. What minimum and maximum ranges are required for a survey meter?

B - 8. How often must radiation survey meters be calibrated?

B - 9. Can film badges be transferred from one user to another? Why?

B - 10. Pocket dosimeters are designed to measure:

(a) Gamma rays and x-rays only

(b) Gamma rays, x-rays, and beta particles
(c) Gamma rays, alpha and beta particles
(d) Alpha and beta particles only

B - 11. What personnel monitoring devices must a Radiographer's Assistant
wear?

B - 12. How do survey meters and pocket dosimeters differ in the way they
measure radiation?

B - 13. What does a pocket dosimeter measure?

B - 14, What does a survey meter measure?

B - 15. What does a film badge measure?
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WRITTEN TEST FOR gUALIFYING
RAD IOGRAPHE N : GRAPHERS - Cont'd

GROUP C - RADIATION EQUIPMENT AND ITS USE

c- 1.
C- 8
C- 3
£ 4
C- 5
C- 6
C- 7
C- 8
te 9
C - 0.
g N

44997

Descripe the procedures you would follow if your source shoulc become
uncoupled from the flexible cable while in the exposed position?

For a 30 minute exposure in a restricted area, your “CAUTION
RADIATION AREA" sign could be placed where your survey meter
reads mr/hr,

Can the position of a source (i.e. fully exposed or fully retracted)
be accurately determired by counting the number of hand crank
revolutions? Why?

What is the maximum allowable dose rate at 6 inches from the exterior
surface of an exposure device that measures 3 inches from the sealed
source storage position to any exterior surface of the device?

If a radiographic exposure device measures 5 inches from the sealed
source storage position to the exterior surface of the device, what
is the maximum allowable dose rate at the surface?

What is a collimator?

What is the maximum strength of the source of Iridium 192 you are
allowed to use in a Technical Operations Model 660 exposure device?

A Technical Operations Model 660 exposure device has a capacity of
100 curies of Iridium 192. Could you use this same camera for 25
curies of Cobalt 60? Explain.

Why are exposure devices which are made from depleted uranium lighter
than those made of lead?

How often must a sealed source be leak tested? What is the maximum
allowable removable activity?

If a leak test of a gamma ray source shows excessive leakage, what
must be done?



WRITTEN TEST FOR SUALIFYXNG
RAD IOGRAPHERS AN HERS - Cont'd

GROUP C - RADIATION EQUIPMENT AND ITS USE - Cont'd

C - 12. wWhat portion of a crank operated, remotely controlled exposure device
should be inspected most frequently to avoid creating a hazardous
situation?

(a) The locking mechanism on the camera

(b) The control cable crank assembly

(c) The hookup between the pigtail and the control cable
(d) A1l are of equal importance

C - 13. How could you make a set of remote handling tongs in an emergency
when you have only a kit of conventional hand tools available?

C - 14, Wny are Cobalt 60 cameras so much heavier than Iridium 192 cameras
when both are rated for the same curie capacity?

C - 15. What can happen if you try to force the flexible control cable and
source through the guide tube with the hand crank?

GROUP D - NUCLEAR REGULATORY COMMISSION REGULATIONS

D - 1. Is a dose of one roentgen due to gamma or x-radiation considered to
be the same as a dose of one rem? Why?

D - 2. Define Radiation Area.

D - 3. Unless special records are maintained, a radiographer is not
permitted to receive a radiation dose to the whole body in excess
of rem per calendar quarter,

D - 4. Regulations covering surveys are found in Paragraph of
Part 20 of NRC Regulations, Title 10.

D - 5. If special forms are maintained, a radiographer may receive a
radiation dose to the whole body of rem per
calendar quarter.




WRITTEN TEST FOR BUALIFYING
RAD IOGRAPHE RS - Cont'd

GROUP D - NUCLEAR REGULATORY COMMISSION REGULATIONS - Cont'd

D - 6. Tne standards for protection against radiation are set forth in
Part of NRC Title 10.

D - 7. Regulations covering licenses for radiography and radiation safety
requirements for radiographic operations are set forth in
Part of NRC Title 10.

D - 8. Any radiographic area to which access is controlled by the licensee
is called a .

D - 9. No person can act as a Radiographer until he has received copies of
and instruction in the regulations covered in NRC Title 10,
Part and Part .

D - 10, Fill in the maximum allowable exposures of individuals to radiation
in restricted areas. (Rems per calendar quarter.)

(a) Whole body; head and trunk; active blood forming organs;
lens of the eyes or gonads.

(b) Hands and forearms; feet; ankles.

(c) Skin of whole body.

D - 11, Name two (2) types of personnel monitoring equipment required by NRC
Regulations.

D - 12. Draw a rough sketch and explain the radiation symbol used on “CAUTION
RADIATION AREA" signs and indicate the colors which must be used for
the symbol and its background.

D - 13. What is your responsibility as a worker (employee) as outlined in
Form NRC-3 “Notice to Employees"?

i

D - 14. Can you use a "CAUTION RADIOACTIVE MATERIAL" sign to post a high
radiation area? Explain.

D - 15. What are the locking requirements for radiographic exposure devices?
For storage containers?
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GROUP E -OPERATING AND EMERGENCY PROCEDURES
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When working at a customer's plant, what steps must be taken to
advise customer personnel that you are working?

Can a Radiographer's Assistant keep the jobsite under surveillance or
is a Radiographer required for this?

Suppose someone ignores your signs and barriers and insists on
entering the radiation area. What steps should you take?

On a Radiation Report, are the exposure device serial number and
source serial number the same?

What would you do if you had a wreck with a truck carrying an
exposure device loaded with a source?

What would you do if you checked your pocket dosimeter and found it
had gone off scale?

What radiation dose rate is allowed at the outside of a truck used to
transport a radioactive source? At the driver's location?

You barricade a temporary radiographic area and the dose rate
measured at the barricade is 2 mr/hr. How many signs must you use to
post the area? Where must they be placed, and what words are on the
signs?

What reports must the Radiographer keep a copy of at the jobsite?

What would you do if your exposure device was lost or stolen?

When must a pocket dosimeter be recharged?

How must you restrict each temporary radiographic area to control
access?
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List three documents that the company must make available to each
Radiographer?

What company document must each Radiographer's Assistant have?

What is the requirement for surveillance of a radiographic exposure
device when it is in use?



ANSWER SHEET FOR WRITTEN TEST
FOR QUALIFYING RADTOGRAPHERS AND ASSISTANT RADIOGRAPHERS

GROUP A - CHARACTERISTICS OF GAMMA RADIATIONS AND FUNDAMENTALS OF RADIATION
SAFETY

A - 1. No. It remains constant,

A - 2. Roentgen,

A - 3. The intensity at which the dose is being received is called the dose
rate. The total dose received in a given length of time is called
the dose or total dose.

A - 4, Curie,

A - 5, An isotope is a variation of an element which has the same atomic
number and chemical characteristics as the element, but differs in
atomic weight, making it unsuitable.

A - 6. One-eighth,

A - 7. The hands, forearms, feet and ankles are least sensitive. The whole
body, head and trunk, active blood forming organs, lens of the eye or
gonads are the most sensitive,

- 8. (a) 2-1/2 r/hr; (b) 400 mr/hr; (c) 100 mr/hr; (d) 40 r/nr.
- 9. Approximately .20" for IR 192 and ,50" for Co 60.

A

A

A - 10. Approximately 3,021 mr.

A - 11. It would probably cause death,
A

12. No. The hands are less sensitive to radiation exposure than other
parts of the body.

A - 13. The length of time it takes for the isotope to lose one half of its
strength, as measured from any given time.

A - 14, Minors. Their bodies have not fully developed and are more
susceptible to damage from ionizing radiation.

A - 15. Rem,
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To assure the source has returned to a safe secured stored position.
To increase the diagnostic range of the film badge.

Shut down the job and obtain another survey meter that has been
calibrated within the past three months and is operable before
transporting or using the radiographic equipment,

No. Regulations require that the calibration date be affixed to all
survey meters in use,

(a) 0.6 (b) 2500 (c) 65 (d) 80

A physical radiation survey after each radiographic exposure, prior
to securing the exposure device (which must be recorded) and prior to
making exposures to determine the perimeter of the restricted area.

2 mr/hr through 1 r/hr.
At least every three (3) months,

No. There would be no way of knowing what percent of the total
measured dose was received by each wearer,

(a) gamma rays and x-rays only,

A film badge and dosimeter,

A survey meter measures dose rate., A pocket dosimeter measures the
total dose received.

A pocket dosimeter measures the total radiation dose received.
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FOR QUALIFYING RADTOGRAPHERS AND ASSISTANT RADTOGRAPHERS - Cont'd

GROUP B - RADIATION DETECVION AND INSTRUMENTATION - Cont'd

B - 14, A survey meter measures dose rate,

B - 15. A film badge measures the total radiation dose.

GROUP C - RADIATION EQUIPMENT AND ITS USE

C - 1. Restrict and post the area in accordance with the Operating and
Emergency Procedures. Contact Radiation Safety Officer or Assistant
Radiation Safety Officer. Keep the restricted area under constant
personal surveillance,

C- 2. 2 mr/hr,

C - 3. No. Regulations require a survey meter be used for this purpose
’ because drive cable slippage can result from worn mechanisms,

C- 4. 50 mr/hr,
C- 5. 200 mr/hr,

C - 6. A ported, shielding metal attachment used to reduce scatter and
confine the primary beam of radiation to the area being examined.

C=- 7. 100 curies of Iridium 192 (or 120 curies, with 20% allowable).

C - 8. No Additional shielding would be required for the higher energy
level of Cobalt 60.

C - 9. The density and absorption efficiency of uranium is greater than that
of lead.

C - 10. At least everv six (6) months, 0.005 microcuries.
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ANSWER SHEET FOR WRITTEN TEST
FOR QUALIFYING RADTOGRAPHERS AND ASSISTANT RADIOGRAPHERS - Cont'd

GROUP C - RADIATION EQUIPMENT AND ITS USE - Cont'd

C - 11, Place exposure device and attachments, if they are contaminated, in a
plastic bag (after first having secured and locked the source) and
place it in a locked container or room. Contact Radiation Safety
Officer or Assistant Radiation Safety Officer for instructions.

C-12. (d) All are of equal importance.

C - 13. Tape two extensions handles made from sticks or poles to the handles
of a pair of pliers.

C - 14, Because of the great difference in energy level and penetrating
ability between Cobalt 60 and Iridium 192.

C - 15. Guide tube can be damaged; source could become uncoupled from drive
cable; cable drive gear could become stripped; source could stick
in guide tube,

GROUP D - NUCLEAR REGULATORY COMMISSION REGULATIONS

D - 1. Yes. The biological effect of other radiation on body tissue is
measured relative to a dose of one reontgen (r) of x-rays and is
defined as a rem,

D - 2. Tnat area in which any major portion of the body could receive in any
one (1) hour a dose in excess of 5 millirem or in any 5 consecutive
days a dose in excess of 100 millirems.

D- 3. 1.25

D - 4. 20.200
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FOR QUALIFYING RADTOGRAPHERS AND ASSISTANT RADIOGRAPHERS - Cont'd

GROUP D - NUCLEAR REGULATORY COMMISSION REGULATIONS - Cont'd

D- 7. 34

D - 8. Restricted Area.

D- 9. 20, 34,

D-10. (a) 1.25 rem (b) 18.75 rem (c) 7.50 rem.
D - 11. Pocket dosimeter and film badge.

D - 12. A purple colored propellor shaped figure upon a yellow background.

It has three (3) blades equally spaced with the bottom blade in a
vertical position.

D - 13. You should familiarize yourself with the provisions of the N.R.C.
Regulations and the Operating Procedures which apply to the work in
which you are engaged. You should observe their provisions for your
own protection and protection of your co-workers,

D - 14, No. Sign must read "CAUTION HIGH RADIATION AREA"

D - 15, Each radiographic exposure device shall be kept locked except when
under the direct surveillance of the Radiographer or Radiographer's
Assistant. Each storage container shall be kept locked when
containing sealed sources, except when under the direct surveillance
of the Radiographer or Radiographer's Assistant,

GROUP E - OPERATING AND EMERGENCY PROCEDURES

E - 1. Notify the Plant Manager or Shop Supervisor and ask him to notify the
Safety Department if they have one. Obtain permission from the
person in charge before starting the radiographic operation.

‘ E - 2. The Assistant may do it by himself.
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GROUP E - OPERATING AND EMERGENCY PROCEDURES - Cont'd
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Retract source and secure exposure device. Do not resume operations
until area has been cleared of unauthorized personnel. Inform the
violator's Supervisor of his conduct.

No.

Follow the instructions outlined in the Operating and Emergency
Procedures.

If operating an exposure device, retract source and secure the
exposure device. Contact Radiation Safety Officer for instructions.

2 mr/hr at outside surface of truck; 1 mr/nr at driver's location,

Place a minimum of four (4) "CAUTION RADIATION AREA" signs, one (1)
at each 90 degrees around the perimeter.

Daily Radiation Report.

Notify the local Civil Authorities and contact the Radiation Safety
Officer or the Assistant Radiation Safety Officer. Follow Operating
and Emergency Procedures.

Before the start of each day's operation.

Rope off area at 2 mr/hr perimeter. Place “"CAUTION RADIATION AREA"
signs 90 degrees apart at 2 mr/hr perimeter. Place four (4) “"CAUTION
HIGH RADIATION AREA" signs in 100 mr/hr area,

A copy of the Company's Operating and Emergency Procedures, a copy of
the Company's N.R.C. Materials License, and Parts 20 and 34 of N.R.C.
Rules and Regulations, Title 10,

A copy of the Company's Operating and Emergency Procedures.

Unlocked exposure device must be under constant surveillance. Device
may be unlocked only wnile exposures are being made. Do NOT leave
device unattended at any time.
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