KELLOGG RUST CONSTRUCTORS
RADIOGRAPHY PROGRAM

PART A
GENERAL

8507170526 850529
RECA LIC30
42-16573-01 PDR

e



——

[
 RADIOGRAPHY PROGRAM —=!
|

{ CONT |

|

a | | (J'N 1

Kellogg Rust Constructors g | PAGE | PAGE |
RESPONSIBILITY AND AUTHORITY | 1 | 2

100 DEFINITIONS

100.1 "Radiographer" means any employee who performs, or who in atten-
dance at the site where the sealed sources are being used, personally
supervises radiographic operations and who is responsible to KELLOGG
RUST CONSTRUCTORS INC. (hereinafter referred to as KRC) assuring com-
pliance with the requirements of the U.S.N.R.C. or Agreement state
byproduct material radiography regulations and the conditions of the
KRC radiography license.

100.2 "Radiographer's Assistant"™ means any employee who, under the
personal supervision of a KRC Radiographer, uses radiographic exposure
devices, sealed sources, or related handling tools, or instrumenta-
tion, in radiography.

101 RESPONSIBILITY

101.1 The "Radiation Protection Officer (RPO)", Kenneth L. Kluge,
shall have the overall responsibility and authority for the KRC radi-
ography program, reporting in such capacity to L. J. Pucher, Vice
President.

101.2 The "Assistant Radiation Protection Officer”, Alan J. Burge, may
assume responsibilities of the "Radiation Protection Officer"™ at his
direction or in his absence. The "Assistant Radiation Protection Of-
ficer" reports directly to the Radiation Protection Officer, Kenneth
L. Kluge, and reports in his absence to L. J. Pucher, Vice President,

101.3 The Radiation Protection Officer shall be responsible for the
following:

101.3.1 The safety of all personnel performing or coming in contact
with performance of radiography.

101.3.2 The training of all Radiographer's Assistant and
Radiographners.

101.3.3 Reviewing radiation dosage records, survey records,
inventory records, and personnel records.

101.3.4 The maintenance of all records specified in this program to
be performed by the RPO,

101.3.5 The testing; written, verbal, or practical, of all personnel
performing radiography.
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101.3.6 Disciplinary action when required.

|

101.3.7 Periodic inspections of performance and equipment.
101.3.8 Refresher training of personnel, periodic and continuing.

| 101.3.9 Reviewing over with all personnel, any deficiency found and
| the required correction.

| 101.4 The Radiographer is responsible to the Radiation Protection
Officer for the conduct of the KRC radiography program at each field
jobsite.

102 AUTHORITY TO ACT AS A KRC RADIOGRAPHER OR RADIOGRAPHER'S ASSISTANT

|
i
|
!
|
|
|
|
I
|

|
|
No per=~n shall be permitted to act as a KRC Radiographer or ;
Radicgrapher's Assistant until such person has been trained, tested i
and certified as outlined in Proc. Ref., A-II of this manual. ;
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100 INITIAL TRAINING, TESTING AND RETRAINING 10CFR 34.11
100.1 Radiographer's Assistant - KRC Trained

All prospective Radiograpner's Assistants shall receive the follow-
ing from the Radiation Protection Officer, The Assistant Radiation
Protection Officer or a KRC Radiographer, as the case may be:

100.1.1 Copies of the instruction in the KRC Radiography Operating
Maintenance and Emergency Procedures set forth in Part B of this manu-
al. The scope of instruction shall include the entirety of said Part
except leak testing, source changing, and quarterly maintenance. The
extent of instruction shall average a minimum of thirty minutes per
working day for four weeks.

100.1.2 Instruction in the use of KRC radiographic exposure devices,
sealed sources, related handling tools, and radiation survey instru-
ments which will be employed in the assignment of the Radiographer's
Assistant, The sccope of instruction shall include the feollowing:

(a) Radiation Survey Instrument
(1) Reading scales and interpreting readings.
(2) Basics of operation.
(3) Battery check.

(4) Replacing batteries,.

(5) Checking calibration.

(6) Detection center.

(7) Calibration sticker or tag.

(B8) Performing surveys of radiation areas, exposure devices, and

shipping containers.
{(b) Radiographiec Exposure Devices
(1) Principles of operation.
(2) Locking and securing.
(3) Positioning source tube and drive mechanism for exposures.
(e) Dosimeters,
(1) Reading scales and interpreting readings.
(2) Principles of operation.
(3) Charging.
(d) Setting up and monitoring radiographic control

100.1.3 Testing - Radicgrapher's Assistant

Upon completion of the training period, the radiographer's
assistant candidate shall be examined by the following method:

(a) A written examination consisting of the KPC NRC Radiographer's
Assistant's test. (Sample in Appendix A).

(b) A practical examination consisting of KRC Radiographer's
Assistant's Practical Examination - Radiation Safety (Sample in Appen-
dix A).
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100.1.4 Grading
A grade of 75% is required on the written portions for

qualification as a Radiographer's Assistant. The practical examina-
tion shall be evaluated either as satisfactory or unsatisfactory.
Emphasis shall be placed on the safety of the operation (vs, e.g. cal-
culation of exposure time). Any operation which would jeopardize the
safety of personnel would be considered unsatisfactory. If the train-
ee meets or exceeds these requirements, the trainee shall be designat-
ed as a Radiographer's Assistant and his name shall be added to the
list of Qualified KRC Radiographer's Assistants. All questions an-
swered inccrrectly shall be reviewed with the trainee by the RPO.

100.2 Radicgraphers - KRC Trained

100.2.1 Training
All nrospective Radiographers shall underge an initial training
consisting of a minimum of 44 hours of instruction by the Radiation
Protection Officer. During such training each prospective Radiogra-
pher shall receive copies of and instruction in the subjects outlined
in Appendix A of 10 CFR Part 34, and equivalent Agreement State regu-
lations as follows:
(a) Structure of the atom -2 hrs.
Atomic Number (2)
Mass Number (A)
(b) Radiocactive Materials -2 hrs.
Isotopes
Radiocisotopes
Decay
Activity
Specific Activity
Half Life
(e) Characteristics of X-rays &
Gamma rays -2 hrs,
Electromagnetic Spectrum
Wave Length
Frequency
Energy
Intensity
Pnoton
(d) Interaction with Matter-Absorption
& Scatter -2 hrs,
Penetration
Ionization
Photo electric Effect
Compton Effect

Scatter
"'%ammm | 0 1 2 3 4 5 E
T BURGE - L
TOKPRES
APPROVED K.KLUGE
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(f)

(g)

(h)

(1)

Bremsstranlumg

Half-Value Layer

Radiation and the Human Body

Radiation Hazard

Internal and External Radiation
Exposure

External Radiation Hazard

Internal Radiation Hazard

Radiation Measurement Units

Rad, RBE, Rem.

Dose and Dose Rate

Radiation Effects

Radiosensitivity of Body Cells

Sematie and Genetic Effects

Effects of Whole - Body Dose

Radiation Measuring Devices

Personnel Monitoring Devices

Pocket Dosimeter

Film Badge

Survey Meters

Ionization chamber Survey Meter

Geiger-Mueller Counter

Interpreting and understanding readings

Personnel Protection

Dose Rate Calculations

Main Factors in Personnel Protection
Time

Distance

Shielding

X-ray generation

(k) The x-ray machine
(1) Gamma Ray Sources

Isotope Radiograpny

Energy and Equivalent Energy

Isotope requirements

Characteristiecs and Merits of Isotopes
Gamma Ray Equipment

(m) Operating and Emergency Procedures

Inspection and Maintenance
Storage Containers

Leak Testing

Source Changing

Review

(n) 10 CFR 19

10 CFR 20 (as applicable)
10 CFR 30 (as applicable)

-2 hrs.

-1 hl".

-2 hrs.

-1 hr.
-4 nrs.

-16 hrs.

-4 nrs,.

Q 1 2 3 4 5 8 7
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g (p) Case histories of Radiography
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l
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100.2.2 On-The-Job Training
A minimum of 3 months of OJT shall be given to each Radiographer's
Assistant. This shall include but not be limited to the following:
(a)Inspection and Maintenance
(1) Daily
(2) Quarterly
(3) Non-Routine
(b) Operating Procedures
(e) Emergency Procedures (He shall be given a hypothetical
situation)
(d) Handling and Use of Exposure Devices
(e) Survey Instruments and Performing Surveys
(f) Records
(g) Leak Testing
(n) Source Changing

100.2.3 Testing - Radiographers
Upon completion of the training period, the Radiocgrapner candidate
shall be examined by the follewing method:
(1) A written examination consisting of the KRC NRC Radiation
Safety Examination for Radiographers, (Sample in Appendix B).
(b) A practical examination consisting of the KRC Radiographers
Practical Examination - Radiation Safety, (Sample in Appendix B).

100.2.4 Grading
A grade of 75% on the written examinations are required for

qualification as a Radicgrapher. The practical examination shall be
evaluated either as satisfactory or unsatisfactory. If the Radiogra-
pher candidate meets or exceeds these requirements, the Radiographer
candidate shall be designated a Radiographer and his name shall be
added to the list of Qualified KRC Radiographers and Radiographer's
Assistants. All questions missed shall be reviewed and discussed by
the RPO with the Radiocgrapher.

IR KSR i

1Y0.3 Radiographer's Assistants - Previously Trained

Previously trained Radiographer's assistants shall receive from the
RPO or the Assistant RPO a minimum of four nours instruction covering
the following topiecs:

IIFEW&ON | 0 1 2
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(a) Operating and Emergency Procedures
(b) Radiation Survey Instruments and Use
(e¢) Personnel Monitoring Equipment and Use

(d) Radiographic Exposure Devices, including practical instruction
in use of devices.

100.4 Radiographers - Previously Trained

Previously trained Radiographers shall receive from the RPO or the
Assistant RPO a minimum of eight hours training to include the follow-
ing topies:

(a) Radiation Measuring Devices (Survey Instruments)

(b) Personnel Mcnitoring Devices

(e¢) Personnel Protection Factors

(d) Complete Review of the KRC Radiograpnhy Program

(e) Review of applicable Agreement State and/or NRC Regulations

(f) KRC MRC and/or Agreement State L.censes and their limitations

(g) Instruction in the use of KRC Radiographic Exposure Devices
Source Changers, Sealed Sources, Related Handling Tools, and Radiation
Survey Instruments which will be employed in the assignment of Radiog-

rapher.

100.5 Testing and Grading - Previously Trained Radiographers and Radi-
ographer's Assistants

Previously trained Radiographers and Radiographer's Assistants shall
be tested and grated by the same method as Radiographers and Radiogra-
pher's Assistants trained by KRC.

101 PERIODIC TRAINING AND UPDATING

101.1 All Radiographer's Assistants and Radiographers shall have peri-
odic training before each assignment to a specific Radiograpny project
and at least 5 hours of such training every 10 montns during any one
specific radiograpny project. Such periodiec training shall be the re-
sponsibility of the Radiation Protection Officer and shall include,
but not be limited to:

‘i’mwsmm 1 f | 1 | 2 1 3 4 ] B - 7
| BY . A.BURGE {
DATE 101%!85
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10 CFR 34.11

101.1.1

Refresher in license limits, both N.R.C.

States for wnich KRC nolds a valid license;

101.1.2 Updating with regard to N.R.C. Regulations,

i State Regulations;

101.1.3 Equipment use;

101.2 The Radiation Protection Officer shall transmit toc Radiographers

101.1.4 Safety.

and Agreement

or Radiographer's Assistants copies of any Instructions regarding

e¢hanges in N.R.C, or Agreement State regulations and KRC Operating and
Emergency Procedures as they occur and such other instruction as he

from time to time may deem necessary.

and those Agreement
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INSPECTION 10 CFR 34.11 (4d)

100 INSPECTION

100.1 Tne Radiation Protection Officer will make an unannounced in-
spection of the activity of eacn KRC Radiographer at least once every
three montns to assure compliance of each Radiographer with applicable
federal, state and local regulations, and the KRC Radiography Operat-
ing and Emergency Procedures and to ascertain the need for corrective
measures, if any.

100.2 The Radiation Protection Officer shall communicate in writing to
eacnh Radicgrapher so inspected the necessary corrective measures to be
undertaken by the Radiographer and shall by a subsequent unannounced
inspection determine the degree of the Radiographer's implementation
thereof,

100.3 Violation by a Radiographer or a Radicgrapher's Assistant, as
the case may be, of any part of the KRC Radiography Program may in the
discretion of the Radiation Protection Officer be cause for termina-
tion of his employment in such capacity by KRC.

S
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100 QUARTERLY INVENTORY-10CFR 34.26

100.1 The Radiation Protection Officer shall conduct a quarterly phys-
ical inventory to account for all sealed sources received and pos-
sessed under the KRC Radiography license.

100.2 The records of the inventories shall be maintained in the Hous-

ton Office of KRC for inspection by proper federal, state or local au-
thorities and shall include the q.antities and kinds of byproduct ma-

terial, leoccation of sealed sources and the date of inventory.

101 UTILIZATION LOGS-10CFR 34.27

101.1 The Radiation Protection Officer shall maintain in the Houston
Office of KRC for inspection by proper federal, state or local author-
ities current utilization logs. The information shall be maintained
on form K-24-1 "FIELD RADIOGRAPHIC TECHNICIAN INDIVIDUAL WHOLE BODY
RADIATION DOSAGE RECORD"™ showing among other things for each exposure
device utilized by a KRC Radiographer the following:

101.1.1 A description (or make and model number) of the radiograpniec
exposure device or storage container in which the sealed source locat-
ed.

101.1.2 The identity of the Radiographer to whom assigned.
101.1.3 The plant or site where used and dates of use.

101.1.4 The recording of the physical radiation survey required to
be made to determine that each sealed source is in its shielded condi-
tion prior to securing the radiographic exposure device and storage
container.

101.1.5 The survey meter model number and serial number.
102 PERSONNEL MONITORING RECORDS-10CFR 20.401, 10CFR 34.33

102.1 The Radiation Protection Officer shall maintain in the Houston
Office of KRC for inspection by proper federal, state or local author-
ities records showing the daily and weekly radiation exposures of all
individuals for whom personnel monitoring is required under applicable
regulations and shall utilize therefore KRC form K-24-1 "FIELD RADIO-
GRAPHIC TECHNICIAN INDIVIDUAL WHOLE BODY RADIATION DOSAGE RECORD".

102.2 The Radiation Protection Officer shall retain in the Houston Of-
fice of KRC the original or a copy of the film badge reports received
from the film badge processor.

REVISION | Q 1 2 ‘ 3 4 i 5 5 | 7
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103 LEAK TEST RECORDS & REPORTS-10CFR 34.25

103.1 The Radiation Protection Officer shall maintain at the Houston
Office of KRC records of the results of such leak tests of sealed
sources as the KRC Radiographer may be required to nave performed
1 while the source is in his possession, i.e. where a source in the pos-
{ session of a KRC Radiographer has not been leak tested within the pre-
| ceding six months.
|
|

103.2 In case a test conducted while the source is in the possession
of a KRC Radiographer reveals the presence of .,005 microcuries or more
of removable radiocactive material, the Radiation Protection Officer
shall immediately see that the Radiographer in possession of the
source immediately withdraws the equipment involved from use and

shall cause it to be decontaminated and repaired or disposed of in ac-
cordance with applicable regulations and the Radiation Protection Of-
ficer shall file the reports required by 10CFR 34.25(d) or the equiva-
lent Agreement State regulations.

104 OTHER RECORDS AND NOTIFICATION-10CFR 19.13, 20.402, 20.403,
20.405,
20.407, 20,408, 20.409 (SEE APPENDIX C FOR EXPLANATICN OF FORMS)

. 104.1 When the condition exists specified therein or at the request of

' persons so entitled, as the case may be, the Radiation Protection Of-
i ficer shall make or cause to have made reports or notifications speci-
| fied in 10 CFR sections 19.13, 20.407, 20.403, 20.405, 20.407, 20.408,
| 20.409 or the equivalent Agreement Ji.ate Regulations.

104.2 Tne Radiation Protection Officer shall, in addition to other re-
ports and records required by the Part:

104.2.1 Maintain records of inspections macde by him under Proc. Ref.
A-III of this Part and of corrective measures, if any, instituted by
nim' i

104.2.2 Maintain examination and re-examination papers of
Radiographers and Radiographer's Assistants.

104.2.3 Maintain records of the blood test examination required of
eacn Radiograpnher or Radicgrapher's Assistant.

104.2.4 Maintain a current List of Qualified Radiographers and
Radiographer's Assistants.

104.2.5 Notify the appropriate federal, state and local authorities,
as required, of any contemplated changes to or modifizations in this
Program or the equipment or devices to be used therein.

®

S
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100 RESPONSIBILITY

100.1 The Radiation Protection Officer shall be responsible for thne '
assignment of specific Radiographers and Radiograpnher's Assistants for

| particular projects.

' 100.2 Recognizing that there are many similarities between N.R.C.

| regulations and those of the several Agreement States, it is, never-
| theless, the responsibility of the Radiation Protection Officer to
advise Radiographers and Radiographer's Assistants of any differences
particular to those Agreement States with which KRC holds a valid
byproduct material license.

- ; 0 ) | 2 ig, 3 B 1 5 i - 7
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100 PROJECTORS (THESE ARE ALSO STORAGE CONTAINERS)

100.1 Technical Operations Projector Model 660

This must not be accepted if a source of more than 100 curies of Ir
192 + 20% is in it, as measured by the supplier. It is provided with
25 feet of flexible cable from source shield to contrel unit, and one,
twe or three 7 foot sections of source tube.

Tc operate, unlock storage cover with key. Rotate selector lever to
connect position to release cover, Remove the cover from the control
cable connector and insert drive cable pin into source cable end.

Then insert control cable plug into control cable connector. Rotate
selector lever on source shield to cperate positien. By turning the
hand crank in the expose (counter-clockwise) direction, the source is
! moved out of the source shield to the specimen. To retract, turn the
: hand crank in the retract (clockwise) direction until the source is 1n(
? the source shield. |

Even though the source shield contains 28 pounds of depleted uranium |
238, and is thereby "portable", hand carrying shall, nevertheless, be
| limited to instances where absolutely necessary. Excessive personal
.’ exposures can result from hand carrying the unit close to the body or
legs; in no case shall it exceed on2-half hour per person per week.
' Monitoring equipment as described in PROC. REF. B-IX shall be worn on
l that part of the body nearest the source shield when carried.

100.2 Technical Operations Projector Model 683

| This must not be accepted if a source of more than 100 curies of
Iridium 192 + 20% is in it as measured by the supplier. It is provid-
ed with 16 feet of flexible control cable from source shield to con-
trol unit and one 10 ft. guide tube. The source is permanently con-
nected toc the drive cable so there is not a disconnect device between |
the source and drive cable. '

l To operate, place brake lever in ON position. Unlock the storage
plug. Unclamp the storage plug (rom the cutput port fitting and place
the plug in the storage adapter. Clamp the source guide tube to the
outport fitting. Place brake lever in the OFF pesition. By turning
the hand crank in the expose (counter-clockwise) direction, the scurce
is moved out of the source shield to the specimen. To retract, turn
hand crank in the RETRACT (clockwise) direction until the source is in
the shield. Place brake lever in ON position.

"nammm 0 1 2 | 3 1 4 5 B 7
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Even though the Source shield contains 29 pounds of depleted uraniuy
238, and is thereby "portable", hand carrying shall, nevertheless, be
limited to instances where absolutely necessary, Excessive personal
eXposures can result from hand carrying the unit close to the bedy or
legs: in no case shall it exceed one-half hour Per person per week .,
Honitoring equipment as described in PROC. REF, B-IX shall be worn on
that part of the body nearest the source shield when carried.

100.3 Technical Operations Projector Model 684

This must not be accepted if a source of more than 10 curies of
Cobalt 60 + 10% is in it, as measured by the Supplier. It jis provided

To Operate, unlock Storage cover with key. Rotate sSelector lever to
connect position to release cover, Remove the cover from the control
cable connector and insert drive czble pPin into Source cable end.

Then insert contrel cable plug into control cable connector. Rotate
Selector lever on source shield to operate position, By turning the
hand crank in the expcse (counter-clockuise) direction, the source js
moved out of the Source shield to the specimen. To retract, turn the
hand crank in the retract (2lockwise) direction until the source is in

|

The source shield contains 150 lbs, of depleted uranium and total I
approximate weight is 225 lbs. It is necessary to order cart TO-706

to transport, Additional length Source travel and control cables are
available on SPECIAL order,

100.4 Technieal Operations Projector Model 741

This must not be accepted if 3 Source of more than 30 curies of
Cobalt 60 10% is in it, as measured by the Supplier, It is provided
with 25 feet of flexible cable from source shield to the control unit,
one master 7 foot Section of guide tube with end Stop and two 7 foot
Sections of extender guide tube,

——————

To operate, unloeck storage cover with key, Rotate Selector lever to
-Innect position to release cover, Remove the cover from the eontrol
cable connector and insert drive cable pin into Source cable end.

Then insert cecntrol cable plug into eontrol cable connector, Rotate

Selector lever on source shield to operate poesition. By turning the 1
hand crank in the expose (counter-clockwise) direction, the Source is
moved out of the Source shield to the specimen. To retract, turn the

.

REVISICN 0 1 2 | 3 | 4 [ 5 ] - | ¥y
8y A.BURG [ [ { | |
DATE 10 5 J j
APPROVED - ALUGE { ! ]




|
|
|
{
\

RADIOGRAPHY PROGRAM —==

ON
Kellogg Rust Constructors PAGE ; PAGE |
. PROJECTORS 3 4

hand crank in the retract (clockwise) direction until the source is in |
the source shield.

The source shield contains 200 1lbs. of depleted uranium and total
approximate weight is 300 lbs. It is necessary to order cart TO-706

to transport. Additional length source travel and control cables are
available on SPECIAL order.

100.5 Technical Operations Projector Mocdel 680

This must not be accepted if a scurce of more than 100 curies of
i Cobalt 60 + 10% is in it, as measured by the supplier. It is provided
with 25 feet of flexible cable from source shield to the control unit, |
one master 7 foot section of guide tube with end stop and two 7 foot i
sections of extender guide tube. |

To cperate, unlock storage cover with key. Rotate selector lever to
| connect pesition to release cover. Remove the cover from the control
I cable connector and insert drive cable pin into source cable end, |
: Then insert control cable plug into control cable connector. Rotate |
; selector lever on source shield to operate position. By turning the |
| hand crank in the expose (counter-clockwise) direction, the source is
‘ moved out of the source shield to the specimen. To retract, turn the

hand crank in the retract (clockwise) direction until the source is in,
the source shield.

The source shield contains 285 1lbs. of depleted uranium and total

, approximate weight is 405 lbs. It is necessary to order cart TO-706

| 0 transpert. Additional length source travel and control cables are
I available on special order.

100.6 Technical Operations Projector Mcdel 500

This must not be accepted if a source of more than 100 curies of IR
192 (+20%) is in it, as measured by the supplier. It is provided with
| 25 feet of flexible cable from source shield to control unit and one,

two or three 7 foot sections of source tube. 14 foot and 21 fuot sec-
tions of source tube may also be used if available.

To operate, unlock the storage cover with key, rotate selector lever
to "connect" position to release cover, remove the cover from the con=-
trol cable connector and insert drive cable pin into source cable end.
Then insert control cable plug into control cable connector. Rotate
selector lever on source shield to "operate" position. By turning the| -
tand crank in the expose (ccunter-clockwise) direction, the source is
noved out of the source shield to the specimen. To retract, turn the

o ——
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hand crank in the retract (clockwise) direction until the source is in
the source shield. The total weight of the projector is 44 lbs. of ;
which 28 pounds is depleted uranium used for source shielding, thereby !
making the unit "portable." Hand carrying shall, nevertheless, be
limited to instances where absolutely necessary. Excessive personal
eéxposures can result from hand carrying the unit cleose to the bedy; in
no case shall it exceed one-half hour per person per week. Monitoring
equipment as described in PROC. REF. B-IX shall be worn on that part
of the body nearest the source shield when carried.

100.7 Technical Operations Projector Model 910

This must not be accepted if a source of more than 25 curies of IR
192 (+20%) is in it, as measured by the supplier. It is provided with |
25 feet of flexibla cable from source shield to control unit, and cne ]
two or three 7 foot sections of source tube. 14 foot and 21 foot sec- |
tions of source tube may also be used if available. ;

\

Tc operate, unlock storage cover with key. Rotate selector level to
"ccnnect" position to release cover, Remove the cover from the con- |
trol cable connector and insert drive cable pin into source cible end. |
Then insert control cable plug into control cable connector. Rotate ‘
selector lever on source shield to "operate” position. By turning the
hand crank in the expose (counter-clockwise) direction, the source is
moved out of the source shield to the specimen. To retract, turn the
hand crank in the retract (clockwise) direction until the source is in
the source shield.

The total weight of the projector is 34 1lbs, of which 18 pounds is
depleted ur .aium used for source shielding, thereby making the unit
"portable." Hand carrying shall, nevertheless be limited to instances
where absclutely necessary. Excessive personal exposures can result
from hand carrying the unit close to the body; in nc case shall it ex-
ceed one-half hour per person per week. Monitoring equipment as de-
scribed in PROC. REF. B-IX shall be worn on that part of the body
nearest the source shield when carried.

100.8 Technical Operations Projector Model 920

This must not be accepted if a source of more than 200 curies of IR
192 (+20%) is in it, as measured by the supplier. It is provided with
25 feet of flexible cable from source shield to control unit and one,
two or three 7 foot sections of source tube. 14 foot and 21 foot sec-
tions of source tube may also be used if available.
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To operate, unlock the storage cover with key. Rotate selector |
lever to "connect" position to release cover. Remove the cover from |
the contrecl cable connector and insert drive cable pin into source ca- |
ble end. Then insert control cable plug into control cable connector. |
Rotate selec'or lever on source shield to "operate" position. By
turning the hand crank in the expose (counter-clockwise) direction,
the source is moved out of the source shield to the specimen. To re-
tract, turn the hand crank in the retract (clockwise) direction until
the source is in the source shield.

The total weight of the projector is 48 lbs. of which 32 pounds is
depleted uranium used for scurce shielding, thereby making the unit
"portable." Hand carrying shall, nevertheless, be limited to instanc-
es where absolutely necessary. Excessive perscnal exposures can re-
sult from hand carrying the unit close to the body; in no case shall
it exceed one-half hour per person per week. Monitoring equipment as
described in PROC. REF. B-IX shall be worn on that part of the body
nearest the source shield when carried.
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100 ORDERING BYPRODUCT MATERIAL AND EQUIPMENT

100.1 The Radiographer shall procure all Shipping Containers, Capsule
Containers and Projectors and Replacements therecf or of the sources
therefore from the supplier thereof-Technical Operations.

100.2 All such procurement shall be in accordance with KRC procurement
procedures as may be changed from time to time, but all procurement
shall specify that the supplier is responsible for all transportation
to and from the jobsite, with all deliveries to and re-deliveries from
the Radiographer to take place at the job site.

stronger than the ones specified on Supplementary Sheet No. 1 must be
ordered. However, it is permissible to receive sources which are
stronger than supplied herein, since it is common practice by the sSup-
plier of such sources to overcharge projectors. The limitation on
this overcharge is 20% for Iridium 192 and 10% for Cobalt 60, the ba-
sis being the Specification on Supplementary Sheet No. 1.

100.3 When ordering projectors with radicactive sources, no source !
I

100.4 It is the responsibility of the Radiographer to see that all
procurement rental orders are in conformance with the limits of KRC
License.

1017 RECEIVING BYPRODUCT MATERIAL AND EQUIPMENT

101.1 The Radiographer shall NOT ACCEPT ANY Shipping Containers, Cap-

sule Containers, Projectors and replacements thereof or of the sources
therefore UNLESS EACH IS IN COMPLETE ACCORDANCE WITH KRC LICENSE with

regards thereto, including but not limited to:

Isotcpe Type

Source Model

Curiage

Capsule Container Model

Shipping (Storage) Container Model
Projector Model

as the case may be, AND WITHOUT REGARD for whether an error in deliv-

ery was caused by the Radiographer, by his procurement specification
or otherwise.

101.2 The Radiographer shall NOT accept delivery of any Projector or
Shipping Container UNLESS each is labeled with the radiation symbol
sign reading: "Caution (or Danger) Radiocactive Material(s)", and has
a label stating the quantity and kind of radicactive material in the

|
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Projector or Shipping Container and the date of measurement of the |
quantity. i

101.3 The Radiographer shall NOT accept delivery of any Capsule Con-
tainer UNLESS it is marked with the radiation symbol and a sign read-
ing "Caution - Radiocactive Material - To Be Used By Authorized Person-
nel Only".

101.4 The Radiographer shalil NOT accept delivery of any Projector or
Shipping Container UNLESS

101.4.1 In the case of Projector Models T/0 660, 683, 900, 910 and |
920, the Projector has no radiation level in excess of fifty (50) |
millirocentgens per hour at six (6) inches Trom any exterior surface of |
the Projector., This is in addition to a maximum 200 mr/hr at any ex- |
tericr surface and 10 mr/hr at 1 meter from any extericr surface re- !
quired for all KRC projectors. In making his check of any exterior
surface (all around and top and bottom) the Radicgrapher should keep I
in mind that Technical Gperations Projectors T/0 660, 683, 900, Ji0 ;
and 920 tend to leak more at the bottom. Shipping Containers tend to |
leak most through the lid. l

101.5 The Radiographer shall NOT accept any Projector or Shipping Con- |
tainer, as the case may be, until in each case he has made the follow- |
ing examinations and feels that such is satisfactory;

101.5.1 Technical Operations Projectors 660, 680, 683, 684, 741,
900, 910 and 920
(a) Check locking plug for locking:
(b) Check locking plug for removing;
(e) Check source tubing for dents;
(d) Check control indicators.
Shipping Container:
(a) Check padlock and key;
(b) Check to see if cover is secure;
(e) Check to see that Capsule Container is not stuck.

101.6 The Radiographer shall NOT accept delivery of any Projector or
Shipping Container UNLESS he has received a leak test certificate from
the supplier showing a leak test of the source contained therein with-
in six (6) months prior %o the time of attempted delivery,

101.7 The results of the radiation level check at the time when a pre-
Jector or shipping container is received are to be recorded on form
K-25 "RADIOGRAPHY EQUIPMENT RUNNING INVENTORY CONTROL AND QUARTERLY
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PHYSICAL INVENTORY". This form is to be sent to the Radiation Protec-
tion Officer immediately upon receipt and checking of each projector
or shipping container. This form is also to be used for a quarterly |
physical inventory report to the Radiation Protection Officer. For
this report, the form has to show all equipment in use at the project
at the end of each calendar quarter.

101.8 When it has been determined by the radiographer that the re-
quirements of B-II, 101.1 thru B-II, 101.7 have been met he shall
write cn the leak test report: RECEIVED (date) and signed imme-
diately below. The original of this shall be sent immediately to the
RPO. The radiographer shall retain a copy.

By K. BURGE

|

| |
| DATE L ! |
'Anmomn . | !
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LOCKING & SECURING

—

pping Containers shall be locked and locking plugs and

in place and locked at all times and places except
of exposure. Thus, all opening of Shipping Containers and
g of source tubing and other unlocking shall take place ONLY
of exposure and Shipping Containers and Projectors shall be
ed condition during any movement as well during storage.

o0 0

3 ¢+ O

R0 e

Shipping Container shall be left about the
the proper storage areas as outlined in 2. below
I when under the continuous surveillance of the Radiographer's
lstant or the Radiographer.

100.3 The Radiogranher shall be responsible fo
keys to Projectors, Shipping Containers and St
INg that they do not come into the hands of un
matter wiat their rank with respect to him.

r the safekeeping of
orage Areas and for see-
authorized perscnnel, no

1017 STORAGE AREAS

101.1 The Radiographer has the responsibility to see that proper stor-
ageé space 1s provided for all Shipping Containers and Projectors. He
may ask the assistance of the construction superintendent or other
parties to assist him in providing for such space but this shall in no
way diminish his responsibility with regard thereto. In any case,
where the Radiographer feels that he is unable to obtain proper stor-
age space, he shall immediately contact the Radiation Protection Offi-

cer.

101.2 Permanent nature storage space shall be chosen with a view to
exclusive use for radiography storage, if possible, and in any event
shall be capable of being locked and kept sc locked. Where separate
radiography storage space is not obtainable, and part of a general
locked storage space must be used, all radiographic equipment is to be
Segregated in one part of the area which shall be roped off or other-
wise clearly delineated and marked by use of radiation symbol signs
reading: "Caution (or Danger) Radicactive Materials." The locked ac-
cess door to the storage space shall be marked with such a sign. The
radiographer shall survey the storage area surfaces and record read-
ings on and complete form K-26 "Survey of Storage Area".

101.3 Temporary Storage, in the case of Technica. Cperations Models
684, 741 and 680 which are so heavy that movement is awkward, shall be
accomplishec by securing the projector in a locked wooden or metal
box. TRadiation symbol signs reading "Caution (or Danger) Radioactive
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be affixed to the storage box on all accessible
shall survey the storage area surfaces and
readings o complete form K-26 "Survey of Storage Area",

Storage Area Radiation Level

101.4.1 The maximum permissible radiaticn leve be 0.6 mr/hr
at any surface except as<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>