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DEPARTMERNT OF THE NAVY

COMMANDING OTTFICER
USS SIERRA (AD-18)

. FPO MIAMI 34084
‘ STERRAINST 403%5.11
60:jlc

14 August 1980

USE SIERRA (ADIS) INSTRUCTION 4033.18

Sebi: Quality Assurance Measures in the Packinz and Shipmert oi
Radiographic Sowrces; procedures for

Ref: (a) United States Nuclear Regulatory Commission Rules and
Regulations, Title 10-Energy, part 10, Standards for
Protection Against Radiation

(b) Uniced States Nuclear Regulatory Commission Rules and
Regulations, Title lU-Energy, part 71, Yackaging of
Radioactive Material for Trancport and Transportation
of Radioact’ .e Material under Certain Conditions

(¢) Department of Transportation (DOT) Hazardous Materials
Regulations Title 49, CFR Parts 100-199 :

(d) COMNAVSURFLANTINST 9020.1, Commander Naval Surface Force, -
U. S, Atlantic Fleet, OQuality Assurance Manual :

(e) SIERRAINST 5100,.8E, Operating and Emergency Procedures for
CAMMA Radiography

Encl: (1) Checklist for packaging and shipment of Radiographic Sources
1. Purpose, To promulgate guidance for assuring proper packaging and
shipment of radiographic sources from USS SIERRA and to ensure compliance

with requirements set forth in references (a) through (e).

2. Cancellation. USS SIERRA Instruccrions 4855.1A and 4033.1A are
hereby cancelled and superceded.

3. Organization.

a. The final responsibility for the Quality Assurance (QA) Program |
for part 7] requirements rests with USS SIERRA. Design ard fabrication ‘
shall not be constructed under this QA program. The QA program is
implemented using the following organization:

Commanding Officer
Executive Officer
Repair Officer
Radiographic Safety Officer

fenior Radiographer (Assistant Radiographic Safoty Officer)

Radiograph
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STERRAINST 4033.1B
14 August 1980

4+ Discussion.

a. All shipments or transfers of radioactive materials over
public areas, including shipments made with private or government vehicles,
must comply wirh appropriate Federal, State and local transportation
reguirements., This instruction is provided to ensure SIERRA cowmplies
with references (a) through (e) with regards to shipment of radiographic
sources.

b. Radiographic Isotopes are capable of inflicting serious bodily
harm 4f used improperly or without regard for safety.

¢. Organizational responsibilities for these Quality Assurance
functions and audit guidance are set forth in references (d) and (e) and
supplemented by reference (a).

S. Respons.bility. The Senior Radiographer is responsible for comple-
tion of enclosure (1) and for direct supervision of the preparation of
all shipments f radicactive isotopes from USS SIERRA, The Radiographic
Safety Of ficer will be responsible through the chain of command for
ensuring that the Commission Regulations, the provisions in NRC license
and these instructicns are complied with, and shall witness compliance
during preparations of the shipment and completion of enclosure (1). The
Repair Officer, in his capacity as local Goverament Inspector, shall
conduct audits at least semi-annually to ensure compliance.

6. Action. The Senior Radiographer shall maintain completed copies of
enclosure (1) with certificates of compliance and supporting documentation
in an auditable fashion. The Radiographic Safety Officer will ensure

that all radiographic personnel are provided with a copy of this imstruction
and its enclosure, and that all radiographic personnel comply with them.

Distribution:
List 1
R-6 Division Officer




CHECKLIST FOR PACKAGING AND SHIPMERT OF RADIOGRAPHIC SCURCES
SIERRATINST 4033.1B
60:43lc
1. Disgeription of shipment:

HOTE: All "Part" reference is IAW DOT REG, Title 49 CFR

a, Shipping Name, Part 172.101

b. Shipping Class, Part 172.10]

¢« Transport Group, Paxt 172.101

d. Twvpe Quality, Part 173,390

e. Special/Normal Material, Part 173.389 (1)

f. Total Curies

g. Radioactive Nuclide, Part 173.389

Completed:

Senior Radiographer

2. wadicactive sealed source will be transferred from the exposure device to
the shipping container 1AW enclosur- 5) of reference (e).

Completed:

Senior Radiographer

3. Compare unit with certificates of compliance and supporting docu-
mentation to insure correct package is being utilized.

Completead:

Senior Radiographer

4, Verify that the organization to which material is being shipped is
authorized to receive radicactive material.

Completed:

Senior Radiogfaphcr

5. Place material for transportatior in package in accordance with
procedures set forth in reference (c)

Completed:

Senior Radiographer

6. Take and record radiation levels at a distance of three feet and on contact
with package.

Thiwve Feet MR/HR
Contact MR/HR
Completed:

Senior Radiographer

-
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. SIERRAINST 4033.1°9
60:31c

7. Prepare requisition and involce/shipping document (DD-11439).

1 a. Fill out parts 1, 2, 3, &, 5, 6, B and 10 as with & normal
shipment .

. Parts (a) through (k) will consist of the following statements

in scquence:

T R ———

(1) Shi=aine nanme.
| (2) Shipping class,

(3) Total guantity of material im curies as aporopriate.

(4) Type of packing.

e

(5) Name of radionuclide. |

T (6) Discription of physical and chemical form and serial number,
if applicable.

(7) Transport index.
{8) Category of label applied.

{(9) The statement "PACKAGE REQUIRES RADIOLOGICAL CONTROLS FOR ,
UNPACKING. RETURN RECEIPT REQUIRED.™ i

(10) The statement "This is to certify that the above named
“ raterials are properly classified, described, packaged, marked and
labeled, and are in proper condition for transportation according to
applicable regulations of the Department of Transportation.”

{11) A statement of receipt.

Completed:

R —

Senior Radiographer

B. 1If a commercial shipper receives custody of material pierside,
insure that receipt block of DD-1149 is signed and shipper's NRC license
nurber is recorded on DD-1149 and this enclosure.

| NRC License Number -~
:
| Completed:
l
t

Senior Radiographer
9, After shipment is turme. over to Navy Supply for future receipt by an

authorized organization, enter shipment on tickler sheet in fromt of
action pending file held by Senior Radicgrapher. Send copy of shipping

J » -2 Enclosure (l) —J|




SIERRAINST 4033.1D
60:j1c

sapers topether with letter to rocelving organization to inferm them of
shipnent,

serial aund Date of lettzy -

Completed:

Senior Radiogréphtt

i, Assombie all documents produced durdng the completion of the enclo-
sure and file lp action pending file of Senicr Radlographear.

Completeds

~ Senior Radiographer

Witnessed and Reviewed:

-
Radiographic SafetyVOfficer

11. Upon receipt of conformation of receipt of shipment by lic msed

addressee, remove pending docuoments and file in completed source ship-

ment file, along with this completed enclosure.

Shipment Completed:
Senior Radiographer

I
F
2 Xl -3~ Enclosure (1)




USS SIERRA (AD-18) INSTRUCTION 5100, 8E

CHANRE 1| ENTERED

I

DEPARTMENT OF THE RAVY
COMMANDIRG OFFICER
USS SIERRA (AD-18)

FPO MIAMI 34084

SIERRAINST 5100.8E
60:j1c
14 August 1980

From: Commanding Officer, USS SIERRA (AD-18)
Subj: CAMMA Radiography, Operating and Emergency procedures for

Ref: (a) Title 10, Code of Federul Regulations
(b) SIERRAINST 4033.18, Quality Assurance Measures in the
Packing and Shipment of Radiographic Sources; procedures
for

Encl: (1) Definition of Terms

(2) Procedures for the use of Personnel Monitoring Instruments

(3) limits of Personnel Exposure and Reporting Procedures for
Overexposure

(4) Radiation Surveys, Posting, Security and Radiation Survey
Instruments

(3) Operating Instructions for source change using the Automation
Industries Sou-ce Changer, Model 500-5U end Automation
Industries Iriditron Model 520

(6) Receipt of Radiocactive Sealed Sources

(7) Emergency Frocedures

(8) Inspection and Maintenance Procedures

(9) Transportation of Radiographic S.urces and Exposure Devices

(10) Operating Procedures for Field Exposure

(11) Radiographic Records

{12) Training Reocuirements

(13) Leak Test Procedure

(14) Radiography Program Audit

1. Purpose. To promulgate instructions for the control of radioactive
isotopes used for radiography and tne radiation protecrion procedures required
for these sources.

2, Cancellation. SIERRAINST 5100.8D

3. Discussion.

8. The procedures set forth herein are designed to contrel the use
of radicactive sealed sources used for gamma radiography and stowed
onboard USS STIERRA (AD-18). These irstructions are based on the Nnclear
Regulatory Commission's (hereafter culled the NRC) requirements, and are
on file with the NRC and must be adhered to without exception. Where
questicns arise concerning these regulations or any questions pertaining to
radiation safety, clarification wiil be obtained from or by the Radiation
Safety Officer. Aay change made to enclosure (1) through (14) will be routed
via the Chain of Command to the NRC for approval.

Zaer (2)
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STERBAINST 5100.8E
14 August 1980

b, The posting and contol for all exposure and source changes will
be conducted under the guidlines for a Temporary Radiation Area, ind Storage
a& contalned in reference (a) Part 20,203 (nd Part 20,207,
4. Responsibility.
a. The Repair Officer is responsible for the radicactive sealed sources
vnboard. He will be assisted by the Quality Assursnce Officer and the
Radiation Safety Offirer.

b. The Medical Officer is resprnsible for the Medical support and
ier *he Administration of Radiation dose ¢ mtrol and record keeping as
specifled in 'nclosures (2) and (3).

¢. The Quality Assurance Officer is responsible to the Repair
Of ficer for all non-destructive testing and is assigned to Quality
Assurance Division (hereafter called QA Division).

d. ne i-~diation Safety Officer is responsible for ensuring that
the NRC regulations, license provisions, and operating and emergency pro-
cedures are complied with by the Radiographers and will ensure that only
qualified personnel operate and handle radiographic sources. Specifi-
cally he will:

(1) Develop, promulgate, conduct and/or monitor training of radio-
graphic personnel to ensure they are properly instructed in the hazards asso-
ciated with the radiation sources being used and radiography procedures
using enclosure (12) as a guilde.

(2) Periodically monitor radiography evolutions to ensure that
personmel are performing the operations correctly and in a safe manner.

(3) Stop any radiography operation in which personnel are not
operating the equipment in a safe manner.

(4) Take charge of the recovery operations in the event of a
casualty or malfunction of the equipment which could cause excessive
¢xposure to personnel.

(5) Insure that adequate 1nvéstigations of accidents involving
licensed radiouctive materials are conducted and veportad properly.

(6) At least quarterly conduct unscheduled su * .illances and
scheduled inspections to ensure that the procedures are being complied
with,

(7) Insure all radiographic persormel a: | .ovided with com-
plete personal copies of this instruction and 10 ' "9, 20, 21 and 34.

(8) Conduct quarterly source inventory.

e. Ihe Senior Radiographer shall:

B ==
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SIERFATNET S100.8E
14 Auguse 1980

(1) Allow only those versonnel curceatly certviflied as Radio-
graphers to assume custody of a sealed source, Radiogruphers and
Ravivgrapher's Assistants must adhere to the srocedural reguiremencts for
haadling and use of saaled sources and relited coutrol equipment as
established in enclosure (10). Aoy persoannel vho are tired and have
workel excessively will not be permitted to assume custody of or oper-
ate radipgraphy equipment,

(2) Reguiré personnel to perform Source réplacement and source
ti gging operations in accordance with enclosure (5).

{3) Easure that radiography personnel comply with the require-
ments of enclosure (&) for posting and conducting surveys of radiation
aress and containers housing sealed sources, Including direct surveil-
lance of radiation areas during source exposure.

(4) Maintain security of all licensed s=ealed sources. Control
access keys to source storage areas, sxrosure devices and storage con-
tainers housing licensed sealed sources. Ensure radiograp.:rs comply
with the source storage requirements in enclosure (4).

(5) Require radiography persomnel to follow the procedures
established ir enclosure (4) to control radiation exposure.

{6) Ensure radiographers follow the proredures in enclosure
{9) when transporting radiographic eguipment.
*  {7) Ensure that emergency procedurcs established in enclosure
(7) are invoked when containers houvsing sealed sources are invoived in
vehicular accidents, fire, flooding, or when the source is in the
exposed position and cannot be retracted to its safe storage position
within the shield. Immediate«ly, notify the Radiopraphic Safety Officer
when any of these conditiocns exist,

(8) Ensure that reguirsd records are maintained in accordance
with reference (a) and (b). Conduct a monthly review v. records for complete-
ness and accuracy. Examples «f reguired records are contained in enclosure (11).

(®) Require Raliographers and Radiographer's Assistants to
comply with the Imspection and Maintenmance Program established in
enclosure (8).

(10) Ensure that all Radiographers and Radiographer's Assistants
understan’ the radiographic terms applicable to this imstruction.

(11) Assign one Radiographer the responsibilities of the "On-Site
Radiographer,” who must be in attendance when the sealed source is exposed
to direct and supervise radiographic operations, The assigned Radio-
grapher is directly responsible for ensur’ng compliance with the Code
of Federzi lLegulations and conditions of the license.

3~




SIERRAINST 5100,8E
14 August 1980

(12) Ensure full compliance with this instruction, in:luding the
keeping of necessary records.

f. Radiographers and Radiographer's Assistants sball:

(1) Bandle and use radiographic exposure devices and storage con-
tainers housing sesled sources following the precedures established in
eaclosure (10).

{2) TFollow the precedures in enclosure (5) when performing source
replacement and source tagping operations.

(3) Establish temporarvy radiation areas, post signs, conduct
surveys, and maintaln surveillance as specified in enclosure (4).

(4) Follow the procedures in enclosures (&) and (10) for storage
of exposure devices and storage containers housing licensed sealed
sources, ensuring sources are in the stored position within the device,
removing and returning exposure devices and storage containers from their
assigned storage area. A physical radiation survey of the device must be
made to ensure sources are in the stored position. The Radiographer assum-
ing source custody is responsible for locking the storage area, security
of the key to the storage area and the device housing the source, and for
returning both kevs to the Senior Radiographer.

(5) TFollow the procedures established in enclosure (4) to control
radiation exposure.

(6) TFollow the procedures in enclosure (9) when transporting
radiography equipment between source storage areas and work sites. Hand
carry exposure devices or storage containers housing licensed sealed
sources between source storage areas, transport vehicle and work sites,
Radiac survey meters must accompany all transporting operations,

(7) Invoke the emergency procedures e-“ablished in enclosure
(7) when there is fire or flooding in or near tue radiographic work area,
wvhen containers housing sealed sources are invnlved in vehicular acci-
dents, or when the source is lost or in the exposed position and carnot
be retracted to its safe position within the container.

(8) Complete reguired records in a legible manner, maintaining
accuracy as specified in enclosure (11).

(9) Conduct pre-use inspections of radiographic equipment as
specified in enclosure (8). Ensure radiographic equipment being used
has a current inspection.

(10) Be familiar with the radiographic terms defined in
enclosure (1).
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STERRAINST 5100,BE
14 August 1980

(11) Comply with all aspects of this instruction and the pro-
visicns of the byproduct license,

(12) (On-Site Radiographer) Direct and supervise radiography
operations, Assume the responsibility for complying with 10 CFR and the
provisions of this and other related instructions.

S. 'S, KINGSLED

Ji¥ ya,f-’-
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DEFIWITION OF TERMS

STERRAINST 5100.8E
€0:3lc
14 August 1980

1. Calendar Quarter. Calendar quarters for the purpose of this instruction
begin on 1 January, 1 April, 1 July, and 1 October.

2. Dese.

a. Roentgen (R). Unit of exposure of X or Gamma radiation only,
measured by energy absortion in air.

b. Rad, The unit of absorbed dose.

¢. Absorbed Dose. Energy per unit mass imparted to matter by lonlzing
radiation. The pnit of absorbed dose is the Rad.

d. Rem. Unit of dose of ioniziag radiation in terms of its biological
effects relative to man, the Rem is the unit of dose for record purposes.

e. Dose Equivalent. The dose (in Rads) multiplied by appropriate
modifying factors which account for variation in biclogical effect of
various types of radiation. For practical application one Roentgen of X
or Cemma radiation measured in air is considered to deliver a dose equivalent
of one Rem to body tissue. For Neutronm of unknown energy, one Rad is
considered to deliver a dose equivalent to 10 Rems to body tissue.
Additionally, for Alpha. one Rad is considered to deliver a dose equivalent
to 20 Rems to body tissue.

3. Dose Ratc. Dose per vmit time. Common units of dose rate are Rem per
hour (Rem,/fr). GCamma or X-Ray dose rate is commonly expressed in Roentgen
per hour (R/Hr) ead Millircentgen per hour (Mr/Hr).

4. Exposure Device. Any eguipment used to contain a radicisotope source
for the purpose of making radiographic exposares. This is usually a lead
or uranium-sghielded contairear.

5. High Radiation Area. Any area accessible to personnel, In which there
exists radiation originating in whole or in part from licensed source material
at such levels that a major portion of the body could receive in any ome lwur
a dose in excess of 100 MR. The perimeter on each high radistion area shall
be calculated and conspicuously posted with a sign or signs bearing the symbol
and the words: "CAUTION - HIGH RADIATION AREA" .

6. Radiation Area. Any area accessible to persomnel, in which there exi:t
radiation,originating in whole or in part from licenscd material sources,
at such levels that a por.i « of the body could receive in any one hour

a does in excess of 5 MR, or in any five (5) consecutive days a dore in
excess of 100 MR, for the purpose of this instruction the “Radiation Area"
will be posted, at the “"Restricted Area" 2 MR/HR line, by signs bearing the
radiation caution symbol and the words:

CAUTION
RADIATION AREA

e Enclosure (1)
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S1ERRATNST 5104, 58
60:j1c

7. Radiatlon Health Officer. A Medical Service Corps Offizer or equivalont :
who 18 qualified by training and experience. He shill insure that radiatlon |
vedicat examination, radiography and dosimetry records are completed im :

accordance with NAVMED P-50535 Radiation Healih Protection manual.

8. fadiography. The examination of the structure of materials by
nondestructive methods, utilizing sources of by-product materials,

9, Eadiographer. The qualified individual performing the vadiography

or persnmallv supervising the radiographic operation. He is responsible
for full compliance with all regulations pertaining to radiological control
and license requiremsnts.

10, ndioaragher s Assistant. Any individual w5, under the personal super-
vision of a radiographer, uses radiographic exposure devices, sealed sources
or related handling tools, or radlation survey instruments in radiography.

11. Radiographic Personnel. Personnel assignad to Repair Department Non-
Destructive Laboratory and engaged in the actual handling and use of sealed h
radiography sources and equipment,

12. Radiographic Source. Any quantity of Radioactive material sealed

in a .Fontainer or capsule which is used for making radiographic inspections.
13. Restricted Area. Any area to which orcess is controlled by the licensee
for purposes of protection of individuals irom exposure to radintion and
radiocactive materials. "Restricted Aveas" shall not include any areas used
as residential quarters, although a separate room or reooms in a residential
building may be set apart as a restricted area. The radiation level at the
boundary of the restricted area shall be limited such that an individual,

who is continuously present, cannot receive more than 2 milliren in any owe
hour or 100 millirem in any seven consecutive days. See "Radiation area.

14. Sealed Source Storage Viult, For the purpose of this instruction, the
X-Ray shooting vault is designated as the Radiocactive “aterial Storage Vault.

15. Senior Radiographer. Tha* individual assigned by the Radlographic
Safety Officer to serve as his representative for assignments of qualified
personnel to conduct operations involving radicactive isotopes.

16. Source Changer. Any container in which radioactive material is stored
for the purpose f source change and transp.rtation.

17. Tewporarily Controlled Area. Shop, shipboard or field site areas used
for radiography, and posted with radiation warning signs and barriers only
during such use. Such aieas shall not remain established for wore tham 30 days.

18. Unrestricted Area. Any area, access to which is rot conta +'Ved by
the licenst . for purpose of protection of individuals from exposure to radiation
and radioactive materials, and any area used for personnel liviny quarters.

| d -2- Enclosure (1)
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PROCEDURES TOR THE USE OF
PERSONNEL MONITORING INSTEHIMENTS
SIFRRAINST 5 00.8E
60:jle
14 Aug: st 1980

l. Film Badges.

a. Film badgrs shall be worn by all radiographic personnel when
engaged in cadlography or vhen entering a radiation area. The film
badge will be attached to the front, upper portion of the body (belt or
shirt pocket).

b, Fach film badge shall be maintained in a film badge rack located
in the NDT Lab when not in use.

¢. Each film badge will ba issued by number to the wearer and the
number will be etched on the case. Only the man issued the badge will
wear it.

d. Film will be issued monthl, by Medical Officer.

e. At the end of each month, film used will be forwarded to the

Medical Officer via the Senior Radiographer and the Radiographic Safety Officer.

f. The Medical Officer will maintain all records concerning
film identification, the effective dates of the film and information con-
ceraing dose received by Radiographic personnel., "he dose information
will be forwarded to the Radiographic Safety Officer as soon as practical.

g. The following precautions will be followed in handling the film
badges:

(1) The film badges will not be npened by urauthorized personnel.
The film packet is loaded for proper interpretatio. after developing.

(2) The film badge will be protected from excessive heat or
moisture that can affect the film.

(3) The film packet will not be written on, scratched or rubbed
through the open window of the film holder. These marks could affect the
£ilm.

h. 1In case >f damage to the filu packet, immediately rc~turn it to
the - diographic Safety urficer or in his absence, the Senicr Radiographer.

s« In the event of loss of film badge or suspected damage from any

reason, immediately cease radiographic operaticns and report to the Radio-
graphic Safety Officer or, in his absence, the Senior Radiographer.

o Enclosure (2)
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SIERRAINST 5100.8E

60:3l¢c

2. Pocket Dosimeters.

a. All personnel engaged In radiographic aperations wi,l wear two
(2) currently calibrated dosizzters, Navy Model IM-9 which will measuie the
amount of ¢ posurc to "X" and CASA radiation up vo 200 MR,
b. Pocket dosimeters shall be worn beside the filn badge.

¢: Pocket dosimeteérs shall be charged daily prior to entering any
radiation area.

2. Pocket Josimeter readings will be entered daily on the Pocket
Dosime.er Log which is in the NDT Lab. Only the highest reading for the
dayT;'Bperatiuns will be entered. WNo entry is required if radiographic
cperations wer: not performed.

e. Pocket dosimeters are delicate instruments and will be treated as
such. Jarring or dropping the dosimeter may cause a high reading. Exces-
sive humidity or accumulation of dirt on the insulator may zlso cause a
high reading. 1Ir damage to dosimeter is suspected, this should be reported
to the Kadiographic Bafetv Officer at once.

&
0L Ahriﬂﬂ;

f. Tocket dosimeters shall be checked periodically during all radio-
graphic op~rations to ensure that all personnel are made aware of any
exposure w.iich they may have received,

g£. Should one pocket dosimeter read 150 MR or more, the individaoal
will leave the radiation area and report to the Radlographic Safety Cfficer
or Seaior Radicgrapher for further imstructions, 1If both pocket do-imeters
become fully discharged, the individual shall ipmediately leave the radi-
ation area and all radiographic operations will cease and a survey will
be conducted. The individual with fully discharged pocket dosimeters will
inform and deliver his film badge to the Medical Officer via the Radiographic

Safety Officer or Senior Radiographer. The Medical ~
film dadge to the W‘ : iamd request i-amediate processing

and interpretation. A written report will be prepared by the individual
setting forth all pertinent fects regerding the incident and shall be
delivered to the Radiographic Safety Officer. The Senior Radiographer shall
make whatever comments and recommendations he may deem appropriate on this
report. The individual shall be restricted from further exposure until

it has been established that he has not exceeded any radiation e pnenre limits,

SAFEY y SCRutes

J;

AT 1000 NRVAL AEQIE

3. Pocket Dosimete' Charger Model PP-4276C/PD, Operation of.

a. Iosert the pocket dosimeter into the charger socket.

b. Press the pocket dosimeter down firmly and hold it in contact
against the spring pressure of the internal connectors.

¢. look into the dosimeter and turn the charging knob clouckwise or
counter-clockwise, as required to bring the hairlime to "0V,

d. Remcve the pocket dosimeter from the charger and recheck the
hairline po-ition by looking into the dosimeter while pointing it at a
source of br Nt light.

e Enclosure {2)
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LIMITS OF PESSONNEL EXPOSURE AND
REPORTING PROCEDURES POR OVEREXPOSURE

SIERRAINST 5150.8E
60:1c
14 August 1980

J. Personnel raciation exposure shall be lirmited as specified below:

#, Weekly. For administrative ceantrel, no person shall receive
more than 100 MB whole hody exposure in a rnalendar week,

b. Quarterly. In accordance with NAVMED P-5055, no person shall
receive more during any calendar quarter than the following:

(1) Whole body, lens of €¥@icuncescennseeseale2S Rem
{2) Hands and forearms, feet and ankles....18,75 Ren
(90" . BEBisrcesssrBodinaveddsiiinaivsisssniastsat DS
{8) Thyrotldiceciconiden - ssssninssannsssnsnssfad0 Bom

¢. Annually, For administrative purposes, no person shall exceed
3 Ren in a calendar year.

d. Exceptions. Whole body radiation exposure may exceed the limits
above provided that:

(1) The exposure does not excced 3 Rem in a calendar quarter.

(2) The individual's prior exposure history is known and the
accumulated occupational exposure to the whole dody does not éexceed
S(N-18) Rem when ¥ equals the individual's age in years.

(3) The Commanding Officer has personally auv'horized exceed-
ing “he adninistrative limits above and has specified revised administra-
tive control limits.

2. The belew listed agencies shall be informed in the event of any of the
following cicumstances:

a., Region 11, "ffice of Inspection and Enforcement, USNRC, Suite
3100, 1Ll Marietta Street, N. W. Atlanta, Ceorgia 30303.

b. BUMED Code 53 with a copy to Naval Fnergy and Environwental Activity,
Port Hueneme, California 93043,

(1) 1If an individual ha. received & whole body dose of more than
3 Ren in any calendar quarter, a report shall be made within 30 days from
the determinaticn of such exposure.

{2) 1f an individual has receivel a whole body dose of more than
5 Rem in any single incident, 2 repovt shall be made within 24 hours from
determination of such an exposure.

-1 Enclosure (3)
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STERRAINST 5100.8E

60:_’1]?

(3, If any individual has received a whole body dose of wore than
25 Rem in a single incident, immediate notification shall be wade by tele=
phone and telegraph. In addition, a detailed written report furnishing
all information available on the overexposure, the reason for such over-
exposure, the gemeral status of health and physical condiction of the
individual and & sunmary of treatment rendered rr recommendation of
treatment to be rendered and vorrective steps plauned wil, be submitted as
early as practicable after the ini:ial report.
3. Incident Invelving Exposure to Non-Monitored Personnel.

a. In the event an incident involving exposure of non-monitored
personnal:

(1) Detain the exposed person or persons.

(2) Record the names, rates and social security numbers of Navy
pe~sonnel or addresses (badge number of Navy employees) or civilian
perscnnel.

(3) Record any data pertaining to the situation, including:

(a) Distances personnel were from the source at the time
nf exposure and source strength at that distance.

(b) Time spent at those distances.

(C) Any shielding that would reduce exposure to non-moni-
tored personnel.

(4) DNotify the folluwing:
(a) The Radiograpl.i. Safety Officer and Cirmand Duty Officer.
{b) The Repair Officer and Repair Duty Officer.
(c) The Medical Officer.
(d) Parent Command »f Detained Personnel.

(5) The exposed personnel shall be taken to Sick Bay or a dis-
pensary and held for observation and further action by a Medical Officer.

(6) The Radiographic Salety Officer sha. ' prepare - 2ports of
the accident and will submit them in accocdance wa’h current Naval
Directives and the Code of Federal Regulations, Title 10, Part 20,405 -
Reports of Overexposure and Excessive Levels and Concentrations.

(7) The Radiographic Safety Officer will give his permission
to recommence radlographic operations when he feels the situation is safe.

NOTE: In any of the above instances a copy of information cencern-
ing such exposure must Le furnished to the individual.

-2~ Enclosure (3)
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RADYATION SURVEYS, POSTING, SECURITY

i e e e

HD RADIATION SURVEY INSTRUMENTS

1. Radiation Survey Instruments,

SIERRAINST 5100.8E
60:31c
14 August 1980

a, At least twe AN/PDR-27"'s and one AN/PDR-43 which are operable and
reflect current calibration dates will be used during all exposures,
movement of srazled sources and radiation surveys.

b. The Radiographer in Charge is responsible to ensure all personnel
involved with the radiog-aphic operation are familiar with the radiation

surve’ instruments.

¢. All radiac instrument calibration will be accomplished by a
MAVILESYSCOM calibration facility approved by RRC.
grapher will maintain a log showing dates of calibration and account-
ability for each instrument.

The Senior Radio-

d. Before each use, radiation instruments will be checked for:

(1) Date of last calibratlon (within 3 months).

(2) Battery condition (shall be checked at least once an hour
during coatinuous operation).

(3) Response to radiation.

e. If any of the checks is unsatisfactory or if any instrument is
saturated beyond 100% of any scale, the instrument will be tagged "ouT
OF COMMISSION" -4 reported to the Radiograpuic Safety Officer and the
instrument will not be used until it is repaired or recalibrated.

2. Surveys.

a. Two AN/PDR-27's and one AN/PDR-43 radiacs will be used during

any exposure of the sealead source.

These instruments shall be put into

service prior to each opening of the sealed source vault. prior to sealed
source exposure and shall stay on while the source is exposed.

b. Determine area to be posted larger than necessary for the actual
exposure from calculation of the source strength, distance and shielding.
Line off and post eveas in accordance witn paragraph (3) of this enclo~
sure. During radiographic operations the radiographer will ensure
boundaries are continuously monitored.

¢. Monitor the exposure device prior to and at the completion of

each exposure or movement in accordance witb the following:

(1) Movement - Radiographic exposure devices such as the Iridi-
tron Model 520 have shielding which mea ures less than four inches from
the sealed source storage positisn to any exterior surface of the device.

-‘-
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This exposure device shall have mo radiction levels ip excess of 50
MR/HR at elx Inches from any extericr suriace,

{2) Worksite Vehicle - The outer surface of a worksite vehicle
pust be treated as a restricted area when the wvehicle is in use. A
physical radiation survey of the vehdcle must be made after the exposure
device ig socured in the vehicle to eénsure that the radiation level on any
exterior surface does not exceed 2 MR/HR, & survey of the inside of the
passenger compartment of the vehicle must be taken to ensure that the
radlation level does not exceed 2 MB/MHR, 1f radiation levels are in
excess of 2 MR/HR, the exposure device must be provided wich sufficient
shielding to reduce radiation level to 2 MR/HR within the cab. A record
of this survey will be maintained utilizing radiographic survey record forms

contained in enclosure (11).

3. Posting.

a. Areas in which GAMMA radiography is being , -rformed or a radioactive
source is being storad shall be conspleuously posted or monitored in
accordance with the following:

(1) High radiatl-* area (100 MR/HR) each high .adiation area will be
posted with a sign or s’ Searing the radiation ~aution s;mbol and the words:

CAUTION
Hi164 PADIATION AREA

(2) Radiation Area (2 MR/HR) - Each radiation area (restricted
area) shall be posted with r sign or signs bearing the radiation caution

symbol and the werds:

CAUTTON
RADIATION AREA

The signs shall display the cenventional three-bladed design with the
blades colored magenta or purple on a yellow background. Appropriate
lettering to accompany the radiation symbol shall be 2" high. The
exposure site must be roped off (should uwve yellow and magenta line)
and the Radiographer or Radiographer's Assistant shall maintain a direct
surveillance of the operations co protect against unauthorized entry.

(3) A flashing red Jight shall be placed adjacent to the posted
sign in any dimly lighted lccation.

(4) The storage viult located in compartment B-0109-E (DT Lab)
shall be posted in accordrnce with the following:

(a) Conventional three-bladed design with the blades colored
magenta or purple on a yellow background and shall read as follows:

-2~ Enclos.re (&)
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SIERRAINST 5100.8]
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CAUTTON
RADIOACTIVE MATERIAL

(b) A sign containing information on radlaticy level, kind
of material stored, estimate of activity and date of estimate.
The information shall be updated on the first of each month or when a
new source has arrived.

(5) A vehicle used to transport a radicactive source will have
a sign reeding "RADIOACTIVE" posted on ali four sides of the vehicle.

4. Security.

a. Radlographic sealed cources in the custody of the Repair Depart~
ment shall not be used for any purpose other than GAMMA radiography and
shall not be taken from the SIERRA without express consent of the Radio-
geaphic Safety Officer who will inform the Repair Officer during working
hours and the Duty Repair Officer and Cummand Duty Officer after working hours.

b. All sealed sources shall be kept in shielded source containers
which will be stored in the storage vault located in compartment B-0109-E
(NDT Lab). The storage vault shall be kept locked at all times unless
attended by radiographic personnel. The key to the vanlt will be main-
tained in the custody of the Radiographic Safety Officer or the Senior
Radiographer in his absence. One duplicate key will be maintained in
the Command Duty Officer's safe attached securely to a metal tag which shall
read as follows:

RADIOACTIVE MATERTIAL STORAGE
VAULT KEY - DO NOT ISSUE
UNLESS E}ERGENCY
CONTACT R-6 DIV, OFFICER OR
REPAIR OFFICER IMMEDIATELY

NOTE: No other durlicate keys shall be made.

¢. When a radiographic job is undertaken, the source will not be
moved until all other preparations for the job are complete, During
each radiographic operation the radiographer shall mainta?  direct
surveillance of the operation and source exposure device.

d. Prior to commencing any radiographic operation notify when
applicable, tended ship's duty officer, SIERRA's duty officer, station
duty officer a . the duty officer of any ship alongside, one day in advance
if practicable. Information shall include the intended time of exposure, the
approximate location of the radiation restricted avea, and the expected
duration of the radi.gcaphic operation. Similarly, upon completion of
radiographic operations, notify the previously named people when the area
is no lunger restricted. Source movement sheet, figure 3, enclosure
(11) will be =atilized. e

~3= Enclosure (4)
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€. Establish a prelimiiery calculated restricted area, post in
accordance with paragraph. 3 of this enclosure.

(1) To confirm the true locativa of the boundary line (ZMR/ER),
expose the sourde is accordance vith enclosrse {(10), and survey the
perinmeters of the 1oped off area making ad astments to the boundary of the
restricted area as appropriste to mainta . radiation levels at or below
2 MR/HR, The restricted area is now considered firm. Record resvlis of
the radiation survey on the Radiatiom Survey Map. Now subsequent exposures
way b2 held while the 2 MRJHR line is continucusly monitored.
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OPERATING INSTRUCTIONS FOR SOURCE
CHANGE USIRG (HE AUTOMATION INDUSTRIES SOURCE
CHANGER MODEL 5G0-SU
AND AUTOMATION INDUSTRIES IRIDITRON
MODEL 520

SIERRAINST 5100,.3E
60:j1c
14 Avgust 1980

l. Establish and post restricted area and high radiation area. In accordance
with paragraph 3 of enclosure (&),

”

2. FEnsure AK/PDR-43 and AN/PDR~27 radiac instruments are at the scene
and in proper operatiang condition, In acerrdance with paragraph (1) of
enclosure (4).

3. Llocate the spurce changer within two feet of the shieided head.

4. Remove plug from Model 520 Iriditrom.

5. Removr round plug from source changer, save (new) number plate.

£, Comnect the short source changer tube (supplied) to the exposure device
and to tne source changer outlet of the empty chanber,

7. Comnect spurce control cable to exposure device lock box and position
external control so thi. the operatoer is a2 full 25 feet from exposure device.
The 25 foot distance can be reduced if shielding presently installed would
make the position of the operator in a lower radiation field.

B. Ensure area is clear of personnel and unlcck exposiure device.

9. BRun decayed source into source changer by turming cuntrol handle
clockwise yapidly until source stops in the changer.

10. Survey exposure device and short sousce tubes to insure sealed
source is in source changer.

11, Feep radiac instrumeat available #nd in sight. Disconnect short
source change tube at source changer, a.l cisengage !isconnects, being
careful not to pull out scurce,

12. Replace round plug securing decayed source in changer.

13. Remove hex head plug from the source changer which con. ins the new
sealed source. Heep radiac instruments available and in sight.

14, Carefully pull the source cable disconnect only mough to allow
joining of discomnect.

15, Join disconnects un the control cable and source cable,

16. Connect short source change tube to source changer outlet.

-1~ Enclosure (5)
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17. Insure area is clear of peracenel and tlen rapidly crank the new
sealed source inte the exposure device by turning the cuntrol handle
counser-clockwlise until the sealed spure! 1s in its shieldad position.

1R, Ensure sealed source as in shielded pesitdon v sposure device vith
radtae instrusment iudicated of a reading less than 50 MR/HR at any point
§ inches from the surface ol the ITriditren.

19, Press the barrel of the lock down until it latches. Move the control
erank hsndle back and forth to make sure that the source is locked dn
position.

20, Disconnest the source tube from the changer and exposure device,

7). Replace the hex head plug in the empty source changer hole.

12, Bemove the decayed source number plate from the plate holder on

e. posv e device and replace with new source number plate. Attach old source
number plate to sourcée changer cap plup by placing seal wire (provided)
through number plate vhen sealing decayed source.

23. Reseal outlets on source changer with lead seal wire provided,

24, Source qhzll ‘ye prepared for shipment in accordance with reference (b).




RECETPT OF RADIOACTIVE BEALED SOURCE
SIFRRAINST 5100.82
60:31c
14 August 1980

1. A Radiactive Sealed Source shall be received only during working bours.

2. Kadiavion Safety Officer and the Serlor Radiographer will screen all
shipping documents ior compleceness,

3. ‘ibe package (shipping contaiper) shall be monitored upon receipt to
ensure radiatlion levels do not exceed 10 milliream per/br at three feet and
to check for radioactive contamination of the surface of the container.

4. 1If radiation levels are found in excess of 10 millirem per/hir at three
foet, immediately notify by telephone and telegraph, mailgram or facsmile,
the Nuclear Regulatory Commission Regional Office listed in Appendix "D"
part 20 NRC rules and regulations and the final delivering carrier.

5. Upon receipt of the sealed source a swipe test shall be taken on the
outside surfaces of the shipping container in accordance with thz following,

a. Using -ubber zloves to protect the hands and gauze pads to make
the swipes, swipe a 100 square centimeter area (approximiately four square
{/ishes) on each side, top and bottom of the shipping container.

b. After each swipe, place the gauze in a proper containment.

c. After completing the swipe test, seal the containment.

d. Place the source shipping container in a yellow poly bag.

e. Place the rubber gloves in the poly bag, 2long with the source
shipping container. Use extreme caution when removing Ihe gloves to avoid

touching the outside surface of the gloves and contaninating the hands,
if contamination is present.

£. Seal the yellow poly bag and transport the source shipping
container to the Non-Destructive Testing Laboratory.

g. Place the source shipping contaiper in the storage vault located
in th: NDT LAB, and lock the vault,

6. Enter reguired information on Radiographic Accountability Log
contained in enclosure (11) figure 8.

¥ lansvipu read by the nearest Naval Electronics System Command
managed Radiac Repair Facility.

8. If the results of the swipe test indicate there is no contamination
present ip excess of 0.01 microcuries rer 100 square centimeters of package
surface, the sealed source shall ba transferred, as cutlined in enclosure five (5).

-1~ Enclosure (6)
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9. If removable radicactive contamination in excess of 0,001 microcuriies per
100 square centimeters of the shipping container extercal surface is found, the
Radiographic Safety O ".cer shall immediately notify the final delivering car-
rier and by telephone and telegraph, mailgram, or facsimile, the appropriate
liuclear Regulatory Commission Inspection and Enforcement Reglonal Office shown
in Appendix "D" of part 20 NRC Rules and Regulations.

10. The transfer of a source will be in asccordence with reierence (b)
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14 August 1980
1. Reporting of Accidents and Incidents. Over exposure and notl
tion of over-exposure of personnel will b2 Lendled in accordance
er~losure (3).

1
with

2. Theft of Radicactive Lource. If the source canmot be located, and

theft is apparent, immadiately notify the nearest USKREL Regulatory
Operations Reglonal Office by telephome. Within 30 days, a written repovt
siall te nrbmitted to the Director of Regulatory Operations, USNRC,
Washington, D. C. 20555 with a copy to the nearest USNRC Regulstory Operatio
hegional Office describing material involved, circumstances under which loss
poccurred, statement of the disposition or probadle dispesition of licensed
muterial involved, action which have or will be taken to recover the mater-
ial, and measures which have or will be taken to prevent racuvreace of

loss of material. The Radiation Safety Oificer will imitiate an appropriate
naval message to the appropriate cha’a of commend (possible CPREP 3 - Navy Blue)
with info addee, Naval Energy Enviromental Support Activity, Port Hueneme, CA.

+ -
' fIE

3. MNork-Site Emergency {Fire, Flooding, Fxplosion or Perscannel Caspalty) in an

Area Adjacent to Radiography Operations which does not immediateiy

endanger th. Radiography Exposure Device.

a. Retuia the source to its shielded position in the exposure
devic..

b. Disconnect the source guide tubve and control cables,

¢. Remove the exposure device from the area of the casualty, and if
possible, return it to its storage locatisa. I1f unable to return the
device to its storage location, it must remain in the custody of a
qualified radiographer.

d, Once the source is properly secur:d, the restricted arca signs
should be removed as soon as possible,

e. 1If the radiographic personnel are the oaly ones present to
veport the emergency, they should immediately notify the Radiographic
Safety Officer, DO and the Duty Officer/CDO of the ship(s)/command(s)
invelved. Steps a. through d. above cen be performed by one man. The
Radiographic personnel present should report the emergency and begin
appropriate corrective action.

£. 1In all cases, the Radiographic Safety Officer, the Command Duty
Officer, Repair Officer and Repair Duty Officer shall be notified imme-
diately of the emergency aand the action taken.

g. 1f the exposure device cannot be removed from the danger area,
the procedures enumerated in paragraph & shall bde followed.

rency (Fire, Flooding or Explosion) in the Area of
ons which limediately endangers the Radiographic

~1- Enclosure (7)
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a, Immediately perform as many of the following steps as possible:

(1) Return the souirce to the shielded position in the exposure
device,

(2) Perform 7 physical radiation survey of the device and
source guide tube with an AN/PDR-27 to ensure that the source is in its
shielded position, then lock the device.

(3) Disconnect the source guide tube and control cables.

b. Maintain or re-establish the restricted area around the sopurce
to the naximum exteant possible. Radiographic personnel shall remain at
the scene to maintain the restricted area and to brief emergency person-
nel of possibl: radiation hazards.

¢. If the radiograruic ,=ssonnel are the only ones present to
repors the eme -gency, Liuey should immediately notify the K-diograghuc
Safety Officer, Command Duty Officer and the Duty Officer/ 0 of ship(s)/
command (8) involved, and begin corrective action. Step (a) of this
paragraph can be performed by one man. The other radiographic personnel
present shall report the emergency and take all appropriate corrective
action,

d. In the event of damage to the exposure device, radiograpiic
personnel shall remain at the scene and maintain the restricted area.

€. The widiographic Safety Officer will direct restoration acti-
vities.

1. In the event of damage to the radiographic exposure device, the
Radiographic Safe.y Officer will make immediate notification in accor-
da ce with Code of Federal Regulations, Title 10, Part 20.403, Notifi-
cation of Inridents.

5. [Emergencies Involving Damage to or Malfunction of Radiographic
Exposure Devices.

a. In the event of an » cident to the exposure device or source,
such as a falling object striking the device, do the followinj3:

(1) 1f the device is capable of being operated:

{(a) Return the source to its shielded position in the
exposure device,

(b) Conduct & physical radiatior survey of the device and
sou.ce guide with an AN/PDR-27 to emsure that the source is fully housed,
then lock the exposure device.

(c) Disconnest the source guide tube and contrel cables.

30t s b
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60:31c
(4) MNotify the Radiographic Safety Officer, Command Duty
officer (CDO), Repair Officer, Repair Duty Officer and the Duty Ofticer/O0OD
of the ship/command involved.

(¢) "o not use the exposure device until *le Radiographic
Safety Officer tas inspected the device and grants approval fo. its ase,

(2) T: tne scurce cannot be returned to its shielded position:

(a) Set up, maintain, or modify the restricted area as
necessary.

(b) Do not allow anyone to enter the restricted area,

(¢) Notity the Radiographic Safety Officer, the Command
Duty Officer, the Repair Ofticer and Repair Duty Officer, and Duty
Officer/00D of the ship/command involved.

(d) Maintain the restricted area.

(e) The Radiographic Safety Officer will direct restora-
tion operations.

6. Leaking Sources. When a source is determined to be leaking, other than
covered by enclosure (6) of this imstruction, the following steps will
be taken:

(1) Secure the area the source is located in,
(2) Contact the Radiation Safety Orficer.

(3) Assemble proper detection equipment, personal protective
clothing.

(4) Under direction of the Radiation Safety Officer, establish
extent of contamination, put ~ontaminatei equipment in proper contain-
ment, decontaminate area.

37

receipt as

(5) A report shall be filed within five (5) working days of the date
the source was determined to be leaking with the USNRC, Region Directorate of

Regulatory Operations with copy to Naval Energy and Enviromental Activity,
Port Hueneme, CA. The report should include the equipment involved, test
results and corrective action taken.

7. loss of Source.

a. In the eveat a source is lost:

(1) Notify the Radiographic Safety Officer, the Command Duty
Officer, the Repair Officer and the Repair Duty Officer.

(2) The Radiographer in charge of the operation will recon-
struct the ¢ rcumstances occurring since the source was last positively
accounted for, including exposure device locations and transport routes,

‘

-3 Enclosure (7)
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{(3) The areas of possible source locavion will be established
as restricted areas and checkel with either an AN/PDR=27 or AN/FTDR~43
radiac or any appropriate survey meters the Radiographic Safety Officer
may think will be of assistance to deternine the location of the lost
source. Danger areas shall be posted or roped off vhenever possible.

(4) Additional personnel that are needed to guard restricted
areas will be requested from the Command Duty Officer.

(a) Standby personm: 1l will be in locations that have been
surveyud and are safe for occupancy.

(b) They will be instructed in limits of the restricted
areas, and their dutles as guards.

(5) While awaiting the arrival of the Radiographic Safety
Officer, the radiographer in charge of the operations will use survey
meters to attempt to find the general location of the source.

(6) The Radiographic Safety Officer shall direct the search,
using appropriate survey meters.

(7) Wwhen the source has been located, the Radiographic Safety
Officer will direct restoration operations.

(8) Any non-monitored personnel who may have been exposed
during the incident will be detained as in paragraph 3 of enclosure (3).

(9) The Radiographic Safety Officer shall report the incident,
if source cannot be¢ located or retrieved safely, as prescribed in Code
of Federal Regulations, Title 10, Part 20,402 - (Reports of Theft or
Loss of License Material), and paragraph 2 of this enclosure.

8., Vehicular Accidents. In the event of a vehicular accident involving radio-

graphic sources:

(1) A restricted area should be established around the accident
site as required.

(a) 1f the survey meters are operable use them to estab-
lish the perimeter of the restricted area,

(b) 1If the sur#cy meters are inoperable, establish the
perimeter of the restricted area assuming that the source is in the
exposed position.

(c) In the case of a minor accident when it can be posi-
tively determined that the source is safely housed in the shielded
position in the exposure/shipping container, no restricted area is
necessary or desirable. '

il Enclosure (7)
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(2) Notify the Radiographic Safety Officer, Command Duty
Of ficer, Repair Officer and the Repair Duty Officer of the accident.
After establishing the restricted area, if required, the casualty should
be corrected under the direct supervision of the Radiographic Safety
Of ficer and the Radiolopical Controls Ufficer.

(3) Kcep personnel out of the restricted area and send for an
AN/PDR-27 and AN/PDR-43 to establish that the scurce is in the housed
position.

(4) 1f the source 1Is exposed and it can be positively deter-
pined the source is exposed and the exposure device is broken ar inoper-
able, then the Radiographic Safety Ofificer shall make reports im accor-
dance with curreat Naval Directives and the Code of Federal Regulations,
Title 10, Part 20.403 - Notification of Incidents.

-5~ Luclosure (7)




INSPECTTION AND MAISTENANCE PROCEDURES
SIERRAINST 5100.8E
60:31c
14 August 1980

1. Inspection/Maintenance.

a. The Radiographic Safety Officer shall be responsible for ensuring
that the inspection, maintenance, and repair progran is carried out in
accordance with this enclasure.

b, Copies of the applicable inspection form, pages 2,3, and 4 of this
enclosure, shall be used for pre-use and quarterly inspections., Prior to
using a #ource, a pre-use inspection shall be periormed by the radiographer
using the source. The Senior Radiopgrapher shall perform a quarterly inspection
in accordance with this enclosure and direct any maintenance which is required.
The quarterly inspection shall include. all items on the pre-use inspection
plus those items required on the guarterly inspection. Any discrepancies noted
during any inspection, or during operatioms of the equipment shall be brought
to the attention of the Senior Radiographer, and the Radiation Safety Officer.
If any discrepancies exist, the eguipment shall be removed from service until
corrective action has been accomplished.

c. Inspections Required at Source Change: Complete visual inspection
of camera and control cable shall be acconplished at each source changs,
utilizing procedures described in the applicable technical manual and this
check-of f sheet as guide and record.

d. A survey of the projector and source changer will be conducted
before any inspection or maintenance procedures are accomplizhed.

-1~ Enclosure (8)
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(a).

(b).
{c).
| (d).
(e).

| ().

(g).
(h) -

€ (1).

(1).
(k).

{13,
(m).
(n).
(o).

(p).

PRE-USE CHRECKOFF SHEET

(1) Pre-Use Inspection of Radiopraphic Equipmenc,

Proper operation of the source position indicator

mechanism,

Proper operation of crank mechanisn,

Proper operation of locking wechanism.

Sovrce and drive-cable wear or damapez.
Damaged or worn source drive-cable tnbez

and connector.

Rust, dirt or sludge bulld-up in the source
tube.

Any abnormal radiation emitting from the device,
Proper positioning of source inside the
shield.

Shifting of the shield inside the projector
housing.

Proper connection of all matiag components.
Damage to the device, which may impair its
operation.

Cable drive gear-box damage and wear.

Proper labeling (Source I.D. tags, etc.)

Dust plugs in place.

On the Model 520, check drive cable connector
e e e e e i
St Ll et i

On the Model 520, the comnectar nut on the drive

cable has 2 pins which hold it in place. Inspect

nut to insure they are not missing.

List of Items found defective (List On Reverse).

SAT/UNSAT
SAT/URSAT
SAT/UNSAT
SAT/UNSAT

SAT/UNSAT

SAT/UNSAT
SAT/UNSAT

SAT/UNSAT

SAT/UNSAT
SAT/UNSAT

SAT/UNSAT
SAT/UNSAT

SAT/UNSAT
SAT/UNSAT

SAT/UNSAT

SAT/UNSAT

; Date and signature of radiographer who performed inspasctions.

Date

Signature

S -

Corrective Action taken on defective items (List On Reverse).
Signature of Radiogrephic Safety Officer, if detective iteas were
found and corrective action taken:

Radiographic Safety Officer

-2- Enclosure (8)
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FRE-USE CHECROFF SHEET

(2). Pre-lUse inspection of Model 520 exposure device with tungsten beamer.

(a). Check the bolt action drive mechanism for any
apparent wear or damage. SAT/UNSAT

(b). Check drive cable conmneLtor gap with a gauge prior ‘
to each use. Saaneiter~pap-shatI UTT I OO T00%Y e 4
——fits, SAT/UNSAT

I
(c). Check the tungsten beamer/collimator for damage {
to threads or any other damage. SAT/UNSAT |

List of Ttems found defective (List On Reverse).

Date and signature of radiographer who performed inspections. {
i
|
|

Date Signature

Corrective Action taken on defective items (List On Reverse), |
Signature of Radiographic Safety Officer, if defective items were ;
found and corrective action taken:

|
Radlographic Safety Cificer j

~3- Enclosure (8)
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PRE-USE CHECKOFF SHEET
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I
' (3). Pre-Use Iuspection of Scurce Cnanger for:
l
(). Zroper positioning of source(s) within the
container. SAT/UNSAT
{b). Possible shielding defects, such as cracks,
resulting from shifting of shielding material. SAT/URSAT
(¢). Damage to the container which may impair its
| use. SAT/UNSAT
(d). Proper operation of locking mechaanism. SAT/UNSAT
| (e). Lock wire seals. SAT/UNSAT
(f). Proper label. SAT/UNSAT

(g). Damage to connectors and source securing devices
on source changers, SAT/UNSAT

-gxst of Ttems found defective (List On Reverse).

Date and signature of radiographer who performed inspections.

Date Signature

Corrective Action taken on defective items (List On Reverse).
. Signature of Radiographic Safety Officer, if defective items were
| found and corrective action taken:

Radiographic Safety Officer

3 ol Enclosure (8)
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PRE-USE CHECKOFF SHEET
‘ SIEREAINST 5100.8E

60:jlc
(4). Pre-Use inspection of source leak-test tool.
t~) . Condition of polyfoam insert, SAT/UNSAT
(b)., any damage to threads. SAT/UNSAT
{c). Check to ensure device 15 cle un and free from
aay dirt, oil, ete. SAT/UNSAT

List of Items found defective (List on Reverse).
Date and signature of radiographer who performed inspections.

Date Signature

Corrective Action taken on defective items (List of Reverse).
Signature of Radiograplic Safety Officer, if defective items were found
and corrective action taken:

Radlograp i. Safety Officer

,"’ FAL B

e, Enclosure (8)
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(3).

(6)0

(7)

List

QUARTERLY INSPECTION OF RADIOGRAPHIC EQUIPMENT:

Inspect GAMMA alarm for proper operation.

inspect audible alarm c¢n wvault for proper
operation,

Inspect vault doors operaticn mechanisa for
proper operation or cdamage.

Check to ensure signs have not beea removed
or coverad on vault.

Inspect vault locking device,

Lubricate source drive cable assembly in
accordance with the technical manual for
the applicable equipment,

Check clearance in source guide tubes. A
steel ball 11/32" in diameter should pass

freely through the entire length of the tubes.

of items found defective:

SIERRAINST 5i00.

60:31¢

SAT/UNSAT

SAT/UNSAT

SAT/UNEAT

SAT/UNSAT

CAT/UNSAT

SAT/URSAT

SAT/UNSAT

Date and signature of radiographer who performed inspections.

DATE

Signature

Corrective Action taken on defective items (List on Reverse).
Signature of Radiographic Safety Officer, if de’ective items were found
and corrective action taken:

RaJiographic Safety Officer

Enclosure (B)
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ON OF RADIOGRAPHIC BOURCES
EXPOSURE DEVICES

=

STERRAINST 5100,8E
60:j1lc
14 August 1980

1. GEGeneral Precautions.

2. A radiographer will be in constant attendance during any expo-
sure device movement.

b, The exposure device will not be moved unlesz the device connec-
tion plugs are all in place and the device is locked.

¢. Radiographlc sealed sources shall not be transported from USS
STERRA aboard other commands without permission of the Command Duty
Officer of that command and SIERRA Repailr Officer/Radiographic Safety
Officer during working hours and CDO after working hours. Radiog:aghic
source transport request (figure 2 of enclosure (11) ) will be filled
out and applicable signatures will be obtained before source is transported.

d. The source wiil be kept locked in the shielded position during
all transfers, as the ideal shield is the exposure device that is Jesigned
for a specific source with a specific activity.

e. An operable AN/PDR-27 and AN/PDR-43 shall accompany the device.

f. No exposure device shall be transported unless the safety plugs
are in place and the device is locked.

2. Trausportation in the Immediate Vicinity of the Command.

a. For radiographic purprses, the term "Immediate Vicinity of the
Command" shall mean onboard UsSS SIERRA (AD-18) and onboard U. §. Navy
vessels tended by USS SIERRA (AD-18).

b. Movement in the immediate vicinity of the command may be accom-
plished by the careful use of hand trucks, hand-carrying, or government
vehicle.

c¢. Exposure devices will be hand-carried unnecessarily.

d. FPxtreme caution will be exercised so that exposure devices are
not dropped or jarred while moving them, especially when carrying them
on steep ladders, through doors and hatches, on brows, and decks where
trip hazards may exist.

e. The route to be taken from the wvault to the exposure site will
be checked by the radiographic personnel who will actually transport the
device, noting in particular any obstacles or trip hazards, prior to
the actual transportation of the expusure device over the ro. ...

f., When the exposure device must be transported across a brow
between. two vessels, or the pier, one end of a 1/4 inch nylon 40 foot
line will be attached securely to the device znd the other end attached
securely to a floatation marker.

d LTy

-1- Enclosure (9)
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g. Should any accident, such as dropping the exposure davice or a
falling object striking the device oceur, the applicable energency pro-
cedures will be initiated at once, as outlined in enclosure (7).

h. The Officer of the Deck of vessels wpon which the exposure
device will be used, and of vessels which the device must cross, will
be notified before doing so.

3. Tramsporting by Motor Vehicle.

a. Only a povecnment-owned vehicle will be uued.

b. The vehicle will be posted in accordance with Department of
Transportation (DOT) regulations on both sides, front and rear, with a
standard sign reading "radioactive," NSN 757 -01-028-5135.

¢. The radiopgraphic device will be firmly secured in the vehicle by
use of straps or lime, s0 as to prevent any bouncing or movement of the
device. :

d. The radiographic device will not be any closer than four (4)
fee: to any passenger, or driver of the vehicle.

e. A survey will be made of the passenger compartment in accordance
with enclosure (4). To assure the radiation level does not exceed 2 MR/HR,

f. The following minimum equipment will be placed in the wehicle
prior to departing:

(1) At least two (2) AN/PDR-27 and onme (1) AN/PDR-43 radiation
detection Instruments that have been calibrated within thre2e (3) nonths
of the expected date of return.

(2) At least 500 feet of line.

(3) At least eight (B) "CAUTION - RADIATION AREA" signs.

(4) At least three (3) "CAUTION -~ W1CGH RADIATION AREA" signs.

¢5) At least four (4) stanchions for supporting barrier lines.

(6) The radiographic device and all necessary equipment and
accessories,

g. The vehicle used for transporting the radiographic device must

not, at the same time, be used for transporting explosives o: other dan-
gerous material,

~2- Enclosure (9)




OPERATING PROCEDURES FOR
FI1ELD EXPOSURE
SIFRRAINST 5100.8E
60 jic
14 August 1980

1. Operating Procedures for Automation Ipdustries Inc,, Triditron
Model 520, aboard USS SIERRA (AD-18) and ships tended,

a. Ceneral Instructions.

(1) Sealed sources shall be transported ia accordance with
enclosure (9).

(2) The exposure device shall be surveyed with an AN/PDR-27,
radiation survey meter, before it is put into cperation. This is to
assure the radiographer that the source is in the device and in its
shielded position,

(3) The radiographer shall perform inspection and maintenance
of radiographic equipment in accordance with en losure (8) prior to each
use. .

-

(4) Radiography areas shall be posted and restricted in accor-
dance with enclosure (4).

b. Specifi: instructionc for making an exposure with thn~ Model 520
Triditron and using the 23' or 10' source tube.

(1) Transport the Iriditron and associated equipment to the
expusure site in accordance with enclosure (9).

«2) Position the clesed end of the source tube where it is
desired to expose the source.

(a) The closed end of the source tube may be held in
position by using the accessory tripod, tape, test tube clamp, wooden
blocks with a hole, or any other suitable means.

(3) Run the open end of the source tube from where the closed
end is positioned to an area where the Iriditron can be placed.

(a) Eosure that there are no sharp bends or kinks in the
source tube. Ensure the bend radius of the source tube is not less tham
20 inches,

(4) Place the Iriditron and an AN/PDR-27 at the opea end of the
source tube,

(a) Have the AN/PDR-27 set on the 0 to 50 MR/ER scale. :

(5) Extend the control cable to its fullest length with the
control handle as far as possible from the end of the source tube where
the Iridium source will be exposed. Take advantage of installed shielding
(i.e., bulkheads, machinery, etc.).

-1- Enclosure (10)
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{6) #xtaching the control cable to the 1:aded Iri'!.run;i

{(a) Unscrew the lockbox plug. The sou ce-cable coupling
should protrude about 1/2 inch, this is gorumal, Store the lockbox plug
P P
in the threaded receptacle provided om the end plate of the head,

(b) Turn the crank haadle of th: contrel cable assembly
clockwise until the control cable disconnect is fully exposed.

(¢) Connect the control cadle discoonect coupling to the
source~cable coupling. They must be engaged at a right angle and then
straightened.,

{d) Screw the swivel fitting on the control cable conduit
until the svivel fitting is saug in the lockbox barrel.

WARNING
DO NOT UNLOCK THE LOCKBOX
AT THIS POINT

{(7) Comnecting the source guide tube to the loaded Iriditron,

(a) Remove the outlet plug assemdly from the Iriditron and
store it in the hole in the end plate.

{b) Screw the fitting at the open end of the source tube
into the threaded outlet hole of the Iriditrom.

WARNING
CHECK RADIATION AREAS AGAIN TO ENSURE THERE
ARE NO UNAUTHORIZED PERSORNEL IN THE 2REAS,

(8) 1If the exposure is ready to be made, unloc: the lockbox.
The key shall e kept in the radiographer's possessicn.

WARNING
KEEP A CONSTANT SURVEILLARCE OF RADIATION ARE,
BOUNDARIES TO ENSURE UNAUTHORIZED ENTRES ARE
NOT MADE

(9) Pick up the AN/PDR-27 and m.¢ away from the Iriditron for
the full length of the control cables, and preferably, stand behind a
ghield, bulkhead, machinery, etc., i. erder to be ia the safest possible
position during the exposure.

{10) The exposure can now e made by rapidly cranking the control
crauk handle clockwise until the source capsule hits the cap at the end
of the source tube, To ersure the source is at the end of the source
guide tube in the txposad position, count the pumber of revelutions of

. Enclosure (10)
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the coatrol handle., This will take approximately 30 revolutions of the
handle with the 23 foot long source tube. At this point the radiojrapher
shall check his AN/PDR-27 to insure he remains in a safe position during

the expnsure. Note the time of exposure for entry on Radiographic Utilizacion

Log.

(11) <heck the radlation area boundary at this time and adjust
as necessary ensuring thore are no unsyviherized persornel withia.

(12) At the end of the exposure .ime, rapidly crank the cortrol
crenk handle counter-ciockwise unt ™ o firm stop is felt, To ensure tle
spurce 1s housed in the Iriditron count the revolutions of the control
crank hanuie until a2 {itn stop is felt., This will take approximately 30
revolutions of the handle with the 23 foot long source tube, Also
shile cranking the source back into the Iriditron keep an eye on the
AN/¥PDi=27. As the source moves into the shielded position in the
Iriditron the meter reading should rapidly drop off to “0" or near "0".

(13) When approaching the Iriditron, an AN/PDR-27 survey neter
must be carried to verify safetr . Move the survey meter along the
length of the source tube to make sure that the source has not becone
disconnected from the cortrol cable and stuck in <he source tube. Alsog,
check the Iriditron to make sure that the source is in a safe position
within the shielced head (indicated by & reading of less ithan 50 MR/HR
at any point 6 inches from the surface of the Iriditron).

WARNING
IF THE SOURCE CANNOT BE RETURNED TO A SHIELDED POSITION,
TAKE ACTION SPECIFIED IN THE EMERGENCY PROCEDURES.
ENSURF ®’0IATION AREAS ARE MAINTAINED.

(14) To lock source, press the barrel of the lock down until it
latches., Move the control crank handle back and forth to make sure that
the source is locked in position.

(15) Enter required informaticu on fadiographic Utilization Log
contained im enclosure (11) figure 2

(16) 1If more exposures are reguired repeat steps (9) through
(16).

(17) 1f more exposures are not required, remove the source tube

“and screw the outlet plug back in place,

(18) Removing the control cable assembly [rom the Iriditron:

(a) Check that the lockbox is lockew (lock barrel "in" and
key removed) and that the outlet plug assembly is ‘crewed all the way
into the outiet of the Iriditron.

(%) Repove the cuntrol cable conduit by w crewing the swivel fit-
ting at ~he loackbox,

-3- Enclosure (10)
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{c) When the threads are disenpaged. disconnect the source
cable from the erintrol cable, . - s s : '
' (The source=cable roupling will vemain exposed
spproximately 1/2 inch, Do not attempt to push it in.)

(19) S&Remove the lockbox plug from the plate and screw 1: into the
lockbox housing.

(20) 1In no case shall the Iriditron be leit unattended.
{(21) Return the Iriditron and associated equipment to the XNDT

Lab and leczk the Iriditron in the storage vault in accordance with
enclosure (9).

-h- Enclosure (10)
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1. The records and 1 3s Vi¢ted below will be wept in associstion with
the Radiography Preogram. And will be filed as indicated:
106 TITLE RESPORSIBILITY
a8, Quarterly Source Inventory Quality Assurance Division
Records (figure 1 of this {(Two years) as requirsd by
enc losure) STEERAIST 5102,8E Paraz 4.(8) o
b. Radiographic Utilization Log Quality Assurance Divisiom
(Figure 2 of this enclosure) {Iwo years) as regquired by
Para, 1.5.(15), Eacl. 10
¢+ Radiographic Source Transport Quality Assurance Division as
Reguest (Figure 3 of this required by Para. 4. d, Bacl. &
enclosure) 1
d. Radiation Survey Records Quality Assorance Division
(Figure & of this enclosure) (Two yearg, except personnel exposure
I ' deternination) as required by Para 1. c.
i Encl. §)
€. Calibration Records for Survey Quality Assurznve Division (Twoe years
l Iustruments (Figure 5 of this as vequired by Para. 1, c. Enecl. &
E enclosure)
f. Annual Personnel Radiation Medical Department as required by
Exposure Record (NAVMED Form Para. 1. f., Encl. 2
6470/1)
g- Record of Exposure to lonizing Medical Department as required by
Rudiation (Form DD-1141) (Figure Para., 1. f., Encl, 2
l ‘ % of this enclosure)
F. h. Source Leak Resul: Records Quality Assurance Division
' (No specific forms)
; i. Pocket Dosimeter log Quality Assurance Division as required
! {Tigure 7 of this enclosure) by Para, 2. d., Encl. 2
r . FA
l J. Radiopraphic Accountability log =~ Quality Assurance Division as required

i' : a.

b.

 (Figure 8 of this enclosure)

by Para. 6. Encl. 5 and Ref. (b)

2. All record: associated with radiography shall be maintained by the .
responsible d'.vision for a minimum of two years with the following exceptioms: . .

.I

Expssure records and pocket dosimeter records shall be maintained nn:u

b | dimattm is authorized by the Nuclear Regul;tory Commission.

Rudiation survey records used to uublhh personnel exposure slull

ale

be maintaised until disposition is authorized by the Nuclear Regulatory Comissicn.

Enclosure (11)
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|
|
|
Date !
|
I
i

From: Repair Officer, U.S.S. SIERRA (AD 18)
Tod Comnmanding (fficer, U.S.S. SIERRA (4D i8)

£ubj: Sealed Source used for Radiography: OQuarterly Inventory of
Pefas

{a) Title 10 code of Federal Regulations, Part 34, Section 34.106 E
() U.S.S. SIERRA (AD 18) Instruction 5100 .6% 1
i

1. 1In accordance with references (a) and (b)), a guarterly physical inventory
of sealed sources used for radiography wvas conducted this date. Results were
as follows:

T R T R g o W

a. Location

b. Type of By product material

} ¢. Model Number

d, Serial Number

| e. Strength of fource this date

f. Survey meter readings at 6" froo

(1} 3Storage Comtainer ___

(2) Exnosure Device

Fadiographic Safety Officer :

Repair Officer

i

I copy to:

; Sepair Officer

; Radiographic Safety Officer

: Radiography Files

d

i_ FiG. 1
:

!

!
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SIERELINST. 5100.8%L
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Radiographic Source Transport Reguest
RC7T Pile # Date:
Frem: Non-Destructive Test Lab, U.S5.8. Sierra (AD 18)
To: Radiographic Safety Officer, U.S.8. Sierra {(AD 18)
Vizs (&) O=SSnna Dby Offdecer, T:S.8.
(2) Command Duty Officer, U.S.S. SILRRA (AD 18)
(3) Officer of the Deck, U.£.S. STEKRA (AD 18)
Stbj: Radiography to be performed on board U.S.S.
Compartment # Frame Port feRl C/L
Noun Name of Compartment u,
Job Order # Noun Name of Job

Source Type | Source Strength Source Serial|] Dose Rate Exposed at]
1 Pou L /Calculated

Fadiographer Assistant Radiographers

[ Fzdiation Safety Officer 8ig:

Ccomand buty Officer Signature Date
U.5.85. SIERRA AD 1B

Officer of the Deck: Enter In Log
U.5.8. SIERRA (AD 18)

of Departure

Time
Cormmand Duty Officer Signature Date
U.5.8.

of Departure

Time

of Arrival

Radiographic Operations have been completed on board
U.85.8.

Cemmand Duty Officer ' Signature Date
UISCS.

Time
Officer of the Deck: Enter in Ing
U.S.5. SIERRA AD 18

of Departure

Time

Radiographic Operations have been completed or board the U,
and the Radiographic Source Las been returned

to the Vault on U.S5.5. SIERRA AD 18.
Signature of the Senior Radiographer at the Job Site:

of Arrival
5.8,

Acknowledgement:

Command Duty Officer Date Time

U.S.S. SIERRA AD 18

Fig. 3
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Senior Radiographer
Rau.ographer(s)
{include assistants,
and other personnel
needed.)

Radiac Instruments

{include type used
and serial no.)
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SURVEY INSTRUMENT CALIBRATION RECORD

A, Model Nunber: | Serial Bumber:

B, Date of Calibration: _ d Calibration Agencyi

€. Radiation Safety Officer's Initial:

D, Additional Remarks:

u ] L TR | | FIG. 5




. e TR —

T WU —

B S RN

STERRATNST
60:jlc

5100.8F

RECORD OF OCCUPATIONAL EXPOSURE TO IONIZING RAJIATION

FOR INETH 2CTIONS

SLE REVERSE OF SNEM T

boATEN T F R TN L MAME fLast Ligst mudhdle mirpt) 3 SOCAL BECUKITS 4 NANK/BATE TITLEOF 5 DATED?
BUMRY e oAl EN Lag<0 Ta g 1] BT (loy
month, e
COSE THIB PERGD
PLACE WHERE BERIOD {rea) ACCUMUL ATED DOSE
e I. Method of monitoring 15 prosumett to be fitm ~
EXFORIAE OCCURRED OF EXPOSURE ndge readmg wlens olh—r:mt sperified (reny) INITIAL.
under ltem 14, "REMARES *
P - 5 e e
FROM T
s A .O o SHIN GAEMMA TOTAL TOTAL p:;:“Eb PERSON
ACTMITY DOSE AND NEUTRON THis LIFE TIME Llfftv. E MAKING
(Day Mo-¥e) | (DavMo-¥e) | (Sotty | X-mAy PERIDD o );';' ENTRY
. 1 . » 5 11 \2 1 AL &
o A § ISR ;O M
g |
vt icne LS SELT) TR - P UUSITS! [FESNESOOmIN. PINERRECIRN. MRS B
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INSTRUCTION: FOR PREPARATION OF DD FORM 1141

1
: Fiem
1 Enter file. servnee, badee, Shock ar ook namber by which in Lividusl 1 cuprensly identifivd
)
_ 2 Enter Lunl mame, Szt noesee, and sadldle snanpt 11 the combinatinn of 15! name and furst nume
| exceadn 19 afuces, eater las) sone and tnihals only
‘ A Enver Sociml Svewefy pund
I_ 4 Fever dn nat #iors Ahat 10 voees, pank, rade, srade, title or positian et the adinidoal is
] currinily heldine  Uwe « ondet sorvics abbiresiations, e, CAPT, A0 HMOS HML SSGT,
i LU, ety Abtervipte civitien ofcupuiiit Ttles ek aroeatery, Ty Rodistagical Physicint
! s Rad Physie; Walitios Phatslopist *e Rd Fhysiol, Eletnes) Welder to Bl Wide, ote.
; 8, Baster date of Birth by Aav, month, wnd vear, e, 21 Sop 1%
1 . Esster pame of attisty oy unst
S Al % *Peniod of Exposure. ®  Enter the duy, manth, and yeat, oq § Ot 62
; 2. Eirter thy diiy. month, and vesr expusare penod hogan
P
] » Eater day. month, and year expasure pecodl ended,
3
9 through 12 Chonse This Peticat® Enter tadiation dose cecerved Cds period to three decimal
gt o 00 346 rem. Al entries shall be made using five digis sdeding ZeTe8 as
A fHove Leary
| 9. Entes ekin dnke Coof) whieh indlades Yow energy guasa and % tay of Tess thay 20 KEY effective
! enetpy dod bg tediation. Total skin dose is the visual addition of catumns 9 and 12,
10. Enter paoimu and -y dose greater than 20 KEV effectice enengy in rem
1 Enter Nedtron Jose in rem.
I 12, Enter sum of items 10 und 11,
4 13 Wi item 12 1o previous em 13, enter total in item 13,
" Enter pormissibie dose caleulnted from the upe formala B(N-IB) e, where N equals the present
P ARE AN yenrs.
[ 15 Recurder certify entries by initialling,
, 16, Enater sther pertinent information such o6 krown expasure from iatemally deposnited ratipactive
] mutetial or from any estemnal radicactive sources. Descrbe briefly any activity of assignment
beating @ potentinl for expusure und estimate dose-time relotionstiins, if fensible. M this form
1 is used far other than whole hody and skin of whale body, specify the use; i e, hands and
I\ forearms, foet and ankles, thyroid, ¢tc. When recorded dose is not abtained from film badge

readings, epecify whether estimates were obtained from pocket dositetors, aros of ait monitoting,

b biosssay, ete.

- NOTE: ”
o This record t6 ired on all ing dduale who are employed by or are prembers of the Amed Forces and who
L i have been or are being occupationally exposed to jonizing radiation. It shaii be the responsitulity of cach
=T ‘ activity of the D tment of Defense having oersonnel 5o exposed to initiste and matntain this racord in
! accordance with A, 40-14/ BUMEDINST 615018 senes/ AFR 161-8'DSAR #145. 24,
, (29 Sept. 1966) ;
i
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RADIOGRAPHIC SOURCE SSEFRATNST 5100.8F ‘
ACCOUNTABILITY RECORD SRt

SOURCE |yyei et DATE | ARRIVAL MR | RECD | DATE |SHIFPED| SHIPPING MR | SOURCE | RAD.SAF
TYPE || RECD READING FROM [SHIPPED| TO READING SER. N2 | OFF INIT.
: CONTACTI AT 3 FT 4 CONTACT | AT 3 F 1

-~ e NS —————

. S —.

i i — 1 — — -
- ——— b

——

S - s — SEp—
THE ACCOUNTABILITY RECCORD SHALL BE
e (o LEPT IN A SCUND, HARD COVER LEDGER

ALL SNTRIES SHALL BE SNTERZD IN ‘NY,
AND N0 ERASURES SHALL BE PE='[Z0



TRALNING FPROGHAM
SIERRAINST 5100.8E
6031
15 Avgust 1980

1. The Badiation Safety Officer will conduet refresher training for
radiographic personnel at least anunwally. The general ocutline of this
refresher trailning will bhe as follows:

a. Qualification Indeci:zination
b, Basii Atomic Structure
c. Fundamentals of Ionization, Radiazion, and Radiation Exposure

d. Radiation Exposure Limits, Hazard- of Exceisive Exposure, and
Riclogical effects of Radi-tion,

€. Persomnel Monitering Devices
f. Stay time and Exposure Contrel
g- Operation and Emergency Procedurs

2. A w .rten examination will bde administered annually. The exsuination
will be made up usin, the following guidlines:

a. E.amination shall have a ninipum of twenty five questions.
b. At least ten gquestions will be of the fill-in type.
¢. The recormended nunber ot questioas on each subject area are:
1. Biological effects of Radiatiom (2)
2. Radiation Survey Instruments and Personmel Monitorimg Devices (3)
3. Radiation Survey kerireacnts (&)
4. Access Centrol for Radiographic Areas (2)
5. Security of Radiographic Sources (2)
6. FEmergency Procedures (4)
7. Inspection and Maintenance Reguirements (%)
8. TIransportation of Radiographic Scurces (1)
9. Operating Procedures (2)

10. Basic Atomic Physics (1)




SIERRAINST 5100.8E
60:41c

d. A passing graje of 807 mus: be obtained. Any indavidnal whe
does not achéive a passing grade will de instructed i- deficient
areay and re-exemined,

e. Any question that i: missed, will be revieved with the indiv_dual
to ensure he hes the 1. “ired knowledge level.

3. The instrutor puides contained in tuibs (a) through (g) to this eaclosure
will be used to ensure all areas v .tiomed im paragraph 1. of this enclosure

are covered, All instructor gei., will be reviewed by the Senior Radiographer
and Radiation Safety Oificer at 1. .c annually for updating.

T | -2~ Enclosure (12)




SIERRAINST 5100.8E

auuaans;2!2§g§§29'Jfﬂigts , ! , RELATED _J4STRUCTION ACTIVITIE.  TRAININC A1DS
TOPIC |
QUALIFICATTON INDOCTRINATION TRAINING %

i{. Learning Objectives;

a, Upon successful completion of thls course
each worker will have a full understanding of how
to work in radiation and be able to handle radlio-
active sources safely. This will be accomplished
by an end cf course written exam and a minimum scors
of B0Z will be required for successfull completion.

| AT o W I S e B B e SR e ) R S i s M B ¢ S S i e o o e e e A oEm a ae e e A e R e -
g v, SR 3 " - N — —— P L I N — L R SR —— e U S
1, i s ]

11. Enabling Objectives:

The Radiographers or Assist Radiographer will be able
to properly:

|
|
|
a. Handle and operate radioactive sources :
used fa industrial radiography in a safe and |
proper manner. [

|

J

b. Properly fill out a dosimeter log.
e. Read pocket (self reading) desimeter.

d. FKnow the difference between the energy :
units. ;

e. Understand and explain the importance ‘
of stay time. “

f. State the limits for whele body pennt-
rating radiation.

g. Hnow the penalties for viclating radi-
ation warning signs.

h., Understand the importance of keeplag
track of his exposure to radiation.

Enclosure (12)
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DISCUSSION POINTS . ____ RELATED INSTRUC{ION ACTIVITIES

STERBAINST 5100.8F

TRAINING AIDS

£

TOPIC 2

1. Learning Objectives: BASIC ATOMIC STRUCTURE

The purpose of this topic is to provile those
personnel invelved in Radiography with knowledge
and/or review (refresher training) in the funda-
mental physics f{nvolved in the use of radiocactive
isotopes for radlography.

The student will acquire knowledge of:

a. What an atom is.

b, The compositien of an atom.

¢. Where radiation originates in the atom.

d. What radicactitivity is.

11, Presentation:

A, Structure of Matter:
1. Early Concepts
a. Speculation Begins about 460 B.C,

(1) Demoritus - Greek Philesopher.
who believed matter to be made
up of very small invisible
particles.

(2) Aristotle - Did not accept these
ideas.

(a) Casnsidered matter to be
composed ef four qualities.

L B O R R R R R B I R R I O R R O R R R R T R O R R R R R R TR RO R R IR R B R I T R R T R R R R R R R R RN,y
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SIBREAINST 5100.81¢

TRAISING AIDS .

_RELATED INSTRUCTOR ACTIVITILES
Topic 2
l . ﬁot
2. Cold
3. Wet
4. Dry

(b} Dryness & Hotness made Fire
(c) Dryness & Coldness made Earth
(d) Wetness & Coldnuss made Water

{e) Theories persisted until the
17th century.

{(3) Cassendi of France - put forth the theory
that tiny invisible palls of matter, had
tiny hooks, by which they connected
together to join a substance.

(4) Newton - beli:ved that solids,
liquids, pases and light were composed
of atoms or small particles that
could not be subdividod,

{(5) Laveisier = In 1774 proved that
air was composed ol two substances:

(a) Oxyvgen
5} Hydrogen

(¢) Later went on to
discover ard identify 20 elements.

b, Mendeleev in 1869 dovelaped periedic
table of eiements.

Fnclesure (12)
TAB B
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_DISCUS:TON POINTS

e |

KELATED INSTRUCTOK ACTIVITIES

‘‘Becasn ml — s | AN BRI T R E B . A B s S N

SIERRAIRST 51v0.8E

TRAINING ATDS

(a)

(b)

(c)

(@)

(1) Unrest state rigniffes that “here
is an excess of energy in the nucleus
of the atom.

Enerpy must be given off to
gain or regain a rest oiate.

Excuese energy ray pass £t as.
1. Camms Radintion

2. Beta Radia. .0

3. Neutron Rau.ation

4, Alpha Parcicals

This radiation may pass off
as a single unit or as any
combination as mentioned above.

When an un-rest atom passes off
energy, the process is called
disintegration,

1. Disintegration will continue
untll the nucleus pains or
regains its rest or stable ~tate.

2. The nucleus of an atom may
galn an excess of energy by natural
cause or by being affected by other
disinteprating atoms.

e 2
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SIERRAINST 5100.8E

TRAINING ATDS

C‘

b.

c.

d.

e.

L.

Ionization by Particles.

TOPIC 3

Atoms, molecules, and various sub-
atomic particles which bave a positive
or negative electrical charge are
called lons.

Free electrons, not attracted to
any parent atom, arc called negative ions.

An alpha particle carries a plus two
positive ion,

Dislodged electrons may cause other
electrons to be Jriven from thelr orbits
in what is called secondary TONIZATION,

{1) Process may continue in
fact, until the energy of the
dislodged electron is below that
necessary to drive other electrons
from their orbits.

(2) ‘This particular process is the
princip..l1 reasen behind the various
biological effects of radiation.

Radiation, either particles or
electromagnetic, has the ability to lonize.

e ———— g

Chalkboard,

Draw diagram of fonization by Industrial

particle radiation Ref: pape 25 Radtography

figure 4.2 Industrial Radlography Manual

1. There is an energy transfer from Manual
particle to orbital electrons.

2. In _his process the moving particle
is slowed down.

3-3
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_ DISCUSSION

RELATED INSTRUCTOR ACTIVITIES

SITRRAINST 5100.8%

TRAINING AIDS

b.

TOPIC 3

The neutron could strike the
nucleus ¢f an atom and cause
a reaction which will ionize.

(1)

(2)

Nucleus may absorb the
neutron and then emit
particles, thus causing ionization.

Nucleus, which is a charged
particle, may record and produce
some lonization.

D. Tonization by Electremagneiic Radiation.

1. GCamma and X-Rays are not particles.

2. No mass or weight.

a.

b.

Therefore they do not produce
fonizatlon directly by collision
as do Alpha and Peta Particles,

Rays travel at the speed of

light.

(1)

(2)

3)

Do not lose their
enargy as readfly.

Lose thelr energy to
atoms by:

(a) Photoelectrical Absorption.
(b) Compton scattering.

(e} Pair production.

Atom abserba by one

of these processes,

3-5
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S1ERFAINST 5100.8E

DISCUSSION RELATED INSTRUCTOR ACTIVITIES e TRATNING AIDS
Torie 4 . -

RADIATION EXPOSURE LIMITS, HAZARDS OF EXCESSIVE EXPOSURF WITH BIOLOGICAL ETFVECTS OF RADIATION

I. Llearning Objective - Upon successful completion

of this topic, the trainee will know:
A. The Radiation Exposure Limits.

1. As set forth by the Nuclear Regulatery
Commission.

?. As set forth by Navy Ma2dical P5055 and
Sierra Instruction 5100.8E

B. The Hazards and Biological Effects of
Excessive Exposure.

II. Presentation:

A. Radiation Exposure Limits. 1

1. Radiation Exposure Limits have been
established to keep exposure at a minimum.

a. Reason for protection Limi s,
(1) Serious Bioiogical Damage.
(2) May cause death.

2. Nuclear Regulateory Exposure Limits and
requirements.

a. All radiographers, and radiograph:r
assistants shall be at least 18 years
of age.
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SIERRAINST 5100.8E

DISCUSSION RELATED INSTRUCTOR ACTIVITIES TRAINING AIDS

TOPIC 4

(c) Transepidermal injury is equivalent to a
thermal burn of the second degree blister form.
The blisters will break open, leaving raw, painful
wounds that are very wulnerable to infectien.
They may occur within one or two weeks
after exposure, depending on the dose received.
The burns are accompanied or preceded by erythema
or depilation. Recognizable injuries of this
grade require skin doses in excess of 1,000
Rem. The amount of medical care depends
on the size and severity of the burn. With
higher doses, probably on the order of 5,000
Rem, a more serious version of transepidermal
injury ececurs, in which the injury resembles
a scalding or chemical purn. Pain is prompt
and intense. The raw arcc may be very slow
in healing or may not heal until surgical
resection and skin prafting is performed.

(d) Measurements of the level
of circulating blood cells is
one of the most useful and simplest
indicators of radiation effect. The
fluctuations in the count are the
result of changes in production and
the destruction rates, as well as ir the
life span of the particular cell line.
These levels are associated with various
degrees of radiation injury. The changes
themselves are non - spe~iric. However,
when combined with the exposure history
or clinical information, they are useful
indicater of radiation overexposure.
In moderate injuries where survival is
possible; the blecod cell count begins
to fall within 3 to 5 days after exposure.
This drop continues until its low point
fs reachod between 25 to 35 days fellowing
the exposure. The recovery period begins
about the A0th day and continues for about
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STERRAINST 5100.8E

(1) Low range.
2. Photographic Film Dosimetry.

a. Collects exposure data for
permanent legal document.

(1} Not a self reading device.

{(2) Film must be developed and
compared to a chart of known
exposures.

b. Affected by.

(1) Heat

(2) Light.

(3) Moisture

€. Persomnel Monitoring Devices must be worn
together between the neck and waist.

1. WNever greater than two inches apart.

Enclosure (12)
TAR E

__DISCUSSION RELATED INSTRUCTOR ACTIVITIES TRAINIG AIDS
TOPIC 5

d. Type of dosimeter used.

{1) Low range (0-200 MR).
e. Dosimeter measures photon

radiation only.

(1) X - Radiation.

(2) Camma Radiation.
f. How to read the scale factors. Instructor demonstrate how

to read scale using the C/B C/Board

T
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[ : & SIERRAINST 5100.8K

B e e e e e e e PR — p— _——.—1. e e TR

excossive hear, moisture, shock and abrasion
by rubber amd plastic, and must not be
tampered with.

a. Make certaln that you can read
any pocket deosimeter you are
issued in terms of MREM.

b. Protect dosimeter against sharp
raps; take every precaution te
prevent dropping or losing them.

¢+ Promptly read any dosimeter you
have dropped or which has been
struc’ or otherwise handled roughly.
Rough handling tends to discharge
the vosimeter and give false readings.

d. In radiation areas, frequently
read the dosimeter in order to
prevent it frem going "off scale".

_ ___ DISCUSSION , RELATED INSTTICTOR ACTIVITIES o TRATRING AIDS
3 TOPIC 5
2. Must not be placed elsewhere.
3. Shirt rocket or belt most practiable.
D. SUMMARY
1. Personnel monitoring devices are
instcuments t» gather exposure data,
a. Film Badpes - legal record.
b. ~Pocket Dosimeter - self reading
estimate of current exposure.
2. Monitoring Jevices must be worn between the
? neck and waist, not more than two inches apart.
3. Monitoring devices must be protected from

Encleosure (12)
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STERRAINST 5100.8E ! : 7‘
TRAINING AIDS

TOPIC 5

e. Promptly leave the arca anytime you
note a dosimeter.

{1} Off scale.
(2) Close to your CAN-GET limit.
(3) Apparently leaking or drifting.

{(4) Reading approximately 3/4 of Iits
full scale.

NOTE: Report any and all the above discrepancies
to your supervisor.

f. Film badges must be protected from
excessive heat, dampness, breakage
of paper wrapper or loss. Apain,
report any discrepancies to your
supervisor.

g. The film badge must be returned
to its proper storage rack when
not actually worn for the purpose
of entering a radiological contrel
area.

e

TAD E |
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SIERRAINST 5100.8E

_DISCUSSION RELATED . INSTRUCTOR ACTI 'ITIES
1TOPIC ¢

STAY TIME AND EXPOSURE ~ONTROL

1. Learning Objectives: Upon successful completion
of this topic, the worker will know and understand:

A. Yow Dose rate 18 reduced by:.
1. The distance from a radiation source.

2. The time that is spent in a fileld of
radiation.

3. Shiellding the radiation from the source.

B. uow to calculate stay time and that, stay time
assists the worker in aveiding overexposure
beyond his permissible limits.

II. Presentation:

A, There are three basic methods to control
exposure to ionizing radiation. They are:

1. Distance - The farther we are from a
source of radiation, tle less exposure
we will receive in some unit of time.

a. May be accomplished by:

(') Predetermine or calculate the
radiation fleld intensity. This
should be accomplished prior *o
use 8o as to afford the RAD worker
the greatest distance possible from
the source of radiation.

(2) Frequently use survey meters
to verify proper calculations.

Enclosure (12)
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_ DISCUSSION RELATFD INSTRUCTOR ACTIVITIES

SIERRAINST $100.8E

~SBALIING ATDS

3.

TOPIC 6

(2) Concrete - 1'9" = 1 uVL using IR 192
(3) Steel - .53" = 1 HVL using IR 192
(4) Using CO 60, 1 HVL of lead = .3" Write on C/B Tahle of

HVL's using IR 192 & CO -
(5) Using CO 60, 1 HVL of Concrete = 2'7"

(6) Using CO 60, 1 HUL of Steel = 87"

Time in a radiation field is the last
resort to control = radiation worker's
exposure, This methed is used when
distance and/or shieldirpg cannot be applied
in sufficient quantities.

a., The time control method does not reduce
the dose rate per unit time in a radiation
field.

b. The time contrel method suggests how long
a radiation worker may stay in a certain
radiation field without exceeding his
maximum permissible exposure.

¢. Stay-time is the factor used to determine
how leong a person may remain on a certain
location in a radiation field without going
over his permissible exposure.

(1) Stay-time is important because
it is useful to:

(a) Aveid over-exposure
(b) Determine the length of time
a radiation worker may remain

on the job.

(2) Stay-time is calculated by the
following formula:

Faclosure (12)
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LEAK TESTING OF SEALED SOURCES
SIFERATNST 5100.61
602352«
14 AW:U&[ 3330

i: A1l zea’ad sources shall be tosted for leakage at iIntervals not to
evcead six (6) months and upon receipt if not accompanied Ly a leak test
recoard, The Senior Radiographer shall perform or personally supervise
the actval swiping of all sesled rpurces. All swipe testing shall be
¢eaducted in the stovage vault, The swipe tests shall be acconplished
as follows:

a. The camera operation shall be in accordance with enclusure (5).

b. 7The swipe test tool (see attached drawing) shall be connected to
the campra or storage container (as appropriate).

¢ The sealed source shall thea dbe run through the gauze covered
dlsk and the returned back to the housed position.

d. Mwitor the camera (or storage container) to insure that the
source is retracted to the housed position,

e. Disconnect the swipe test tool from camera (or storage container)
and remove from vault area.

f. Disassemble the s.ipe test tool over an area covered with disposadble
paper. NOTE: Rubber gloves shall be worn during this operation.

g« While still wearing the rubber gloves; place the gauze in an
ernvelope or suitable container that is marked and identifies:

(1) Source type
(2) Serial number
(3) Date
(4) ~Command and address
(5) 1icense number
h., Remove rubber gloves and isolate along with the .wipe test tool
and disposable paper until the test results are returned and indicates that

the amount of removable contamination is less than 005 microcuries.

1. Hand carry the envelope containing the gauze to the nearest Raval
Elzctronics Systems Command managed Radiac Repair Facility for processing.

2. Snhould the swipe test results be 0.005 microcuries or more of removable
coatanination, the source and all associate equipment shall be isolated. All
&reas that the source camera (or storage container) have come in contact with
shall then be monitored for contamination. The source shall be disposed with
IAW NRC regulations. The diuposal shall be handled by the nuarest NAVELEX
Svstems Command managed Radiac Repeir Facility.

' %, The Senior Radiographer shall maintain records »f the source swipe dates and
~ yesalts in an auditable fashion.

e Enclosure (13)
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