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.
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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.
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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 identi