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'Ihis ranual scrarizes tte respcnsibility of all wployws ard to
prcwide ttm with the necessary instructions to be follcw M in

(j order to raintain an adeqate Padiation Safety Progra:n cner all ofs
\ our c5eraucns involving radiation.

'Ihe Paliation Safety Offi&r has p/ sumort ard the auttority for
irpleenting tie regaireents ccntairw.d in this ranual.

Failure to cxxply with the prtmiares ard regalations set forth in
this rarraal will be just cause to apply amrepriate disciplinary
a-ticn.
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SICI'IO41 - RADIATIO 4 SAFETY ADIINISTPATICN
11.0 SCOPE '

!1.1 'Ihis procedure describes the Administration of the Radiation
Safety Program as established by TRI STATE INSPDCTION AND
021SULTN7fS (TSI&C) to caply with established Federal, State |

and local Radiation Safety Requirerunts.
;

2.0 OBGtNIZATIO4
1

2.1 Attachnunt tb. 1 outlines the organizational structure with |reference to Fhnagenunt , Radiographers and Padiographer's
Assistants as contained in the Radiation Safety Program.

2.2 Radiation Safety Officer (RSO)

2.2.1 The Radiation Safety Officer is appointed by and reports to the
|President of TSI&C. '

2.3
(3 Assistant Radiation Safety Officer (ARSO)
V 2.3.1 The Assistant Padiation Safety Officer is appointed by the

Radiation Safety Officer.

2.4 Padiation Safety Suoervisor (RSS)

2.4.1 The Padiographer Foremen at a particular location serves as the
Padiation Safety Supervisor.

3.0 CUALIFICATIONS

3.1 Radiation Safety Officer

3.1.1 The Padiation Safety Officer will be appointed by virtue of a
resu e submitted to the President of TSI&C. He shall be
thoroughly familiar with all phases of radiographic operations
and applicable Federal, State and Iccal regulations.

3.2 Assistant Padiation Safety Officer

3.2.1 'Ihe Assistant Radiation Safety Officer shall be thoroughly
versed in all phases of Radiographic Operations, shall have had
a mininum of two (2) years experience as a Fadiographer in
industrial radiography, and must deronstrate a thorough(l understanding of applicable Federal, State and IocalL' regulations.

SIrfION 1 REV. O PAGE 1.1
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3.3 Radiation Safety Supervisor

3.3.1 'Ihe Radiation Safety Supervisor shall be trained and certified
in Radiation Safety as required in TSI&C's Radiation Safety
Manual.

4.0 RESPQ;SIBILITIES

4.1 Radiation Safety Officer (RSO)

4.1.1 'Ihe Radiation Safety Officer is responsible for the
administration of the TSI&C Radiation Safety Program as required
by Federal, State and Iocal regulations. His duties include but
are not limited to the following:

4.1.2 Preparing, mintaining and controlling the Padiation Safety
Manual (RSM).

4.1.3 khinistering the Radiation Safety Training Program.

4.1.4g Serving as TSI&C's liaison officer with the Nuclear Regulatory
t j Canission and/or Agreemnt States on license ratters.

4.1.5 Maintaining control of procurerent and of licensed s terial.

4.1.6 Developing and raintaining up-to-date Operating and mergency
Procedures.

4.1.7 Establishing and mintaining a Personnel ibnitoring Program.

4.1.8 Establishing and raintaining an internal inspection system.

4.1.9 Establishing and conducting a survey instnrent calibration
program.

4.1.10 oontrolling and instituting corrective action in erergency
situations.

4.1.11 Investigating causes of incidents and detemining necessary
preventive action.

4.2 Assistant Radiation Safety Officer (ARS0)

4.2.1 The Assistant Padiation Safety Officer is directly responsible
for Padiation Safety within his respective area. If an ARSO
does not exist in the organization, the duties listed below

C') shall be perforned by the RSO. Treir duties include but are notV limited to the folicwing:

SD'TIQ1 1 REV. O P;GE 1.2
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4.2.2 Procuring and mintaining radiation survey instnments.

4.2.3 Establishing and mintaining radio-isotope storage facilities.

4.2.4 bbintaining exposure devices, radiography facilities and
associated equirnent.

4.2.5 (bnducting and recording quarterly inventories (Ebrm RR-11,
Section 15, Page 15.13) and mintaining Source Utilization
Peports (Padiographic Operations Peport, Form RR-2) for his
respective organization.

4.2.6 Fhintaining all reports, records and correspondence relating to i

Padiation Safety and control for his organization. '

4.2.7 Forwarding copies of reports and records to the Padiation Safety
Officer.

4.2.8 Peporting to the Padiation Safety Officer as required.

4.2.9 Dcanining and detemining canpetency of Padiographers and

p Padiographer's Assistants.
V

4.2.10 Establishing and mintaining a leak testing program.

4.3 Padiation Safety Supervisor (s)

4.3.1 'Ihe Radiation Safety Supervisor is responsible for administering |

TSI&C's Radiation Safety Program. He is responsible to assure |

that all radiographic operations are conducted in a safe ranner |
and in accordance with the Padiation Safety Panual (RSM) .

4.4 Padiographer

4.4.1 A Padiographer is an eployee who performs radiography and/or
personally supervises radiographic operations. He is directly
responsible for all sources and equirrent assigned to him. He is
responsible for inple:mnting the operating procedures of TSI&C's
Radiation Safety Panual in campliance with applicable Federal,
State and local regulations.

4.5 Padiographer's Assistant

4.5.1 A Padiographer's Assistant is an ernployee who, under the direct
supervision of a Padiographer, uses radiographic exposure
devices and radiation nonitoring devices. He is responsible for
performing his assigned duties in accordance with the operation-

I ) procedures of TSI&C's PLM in capliance with applicable Federal,
"

State and Iocal regulations.

STI'ICN 1 RLV. O pAGE 1.3
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5.0 PADIATION SAFLTl WJUAL

5.1 Structure

5.1.1 TM Padiation Safety Fhnual (RSM) is ccrprised of operating
procedures which define the Radiation Safety Idninistration
Program and the Operating and Emergency Procedures for

inplemnting and mintaining an adequate Padiation Safety
Program within TSI&C.

5.1.2 The appendices included in the RSM contain:

5.1.2.1 USh'RC TITLE 10 CFR Parts 19, 20, 21, 30, 34, 40 and 71.

5.1.2.2 USNRC License and conditions as applicable.
1

5.1.2.3 RICIPROCITY 100 IUTIFICATION RD2UIRHMS AS APPLICABLE 'IO
IGREE;M STATES hEEREIN RADICGPAPHIC OPEPATIONS ARE COtOUCTED. I
(Other than USNBC or State License.) ;

1

5.1.2.4 USNRC Foms 3, 4, and 5 and APPLICABLE STICE FDWS.
OO 5.1.2.5 Glossary of Tems.

5.2 tbnual Control and Assianmnt I

l

5.2.1 All mnuals will be assigned a control nu2er. Th3 control
number and name of the individual to stan the mnual is assigned |
will be identified on the cover page. A mster control log |

containing the mnual control number and the nam of the person |

to whom the mnual is assigned will be mintained by the
Radiation Safety Officer.

5.3 Padiation Safety Panual Revisions

5.3.1 When revisions are nade, the affected Irg of Pcvisions pages and
the revised pages only shall be reissued.

5.3.2 Pcvisions to a page shall be indicated by a revision letter in
the left hand mrgin adjacent to the revised paragraph.

5.3.3 Pavised procedures shall be submitted, as required, to the
Nuclear Regulatory Ccrraission and/or Licensed Agreemnt State
for approval prior to release to the mnual holder.

5.3.4 14pendices and/or Procedural Attachment Pcvisions will be issued
q without USNRC and/or Licensed Agreemnt State approvals.
C/

SECTION 1 REV. O PIGE 1.4

.
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5.3.5 Shculd Licensed Agreenunt State Begulations differ fran UstUc
Regulations, an Addendtnn will be issued to the affected
operating procedure (s) to cover the specific requirement (s) .
Aidendas will be revised, issued and controlled in the same
nunner as this nunual.

5.3.6 A bbnual Revision Transmittal and Peceipt Form, as shcun in
Section 15, .Page 15.2, shall accccpany all nunual revisions to
nunual inlders. It will be the responsibility of the nunual
inlder to incorporate the revision changes in his nunual. The
statecent of receipt on the Transmittal and Peceipt Form shall
be ccrpleted and returned to t.he Radiation Safety Officer.

O

I

|

l
|

|

1

|
|

|

SECTICN 1 REV, O PAGE 1.5
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ATTAOMENT NO.1

RADIATIO 4 SAFEIY PRDGPAM OPCANIZATIO1 QIART

PRESIDENT

|

SDCRETIdW !

,

|

PADIATIO4 SAFTIY
OFTICER i

O i

ASSISTR7f PADIATIQ1 |

SAFLTI OFTICER l
|

PADIATIG1 SAFETI
SUPERVISOR

I

PADIOGPld1IER

.

ASSISTN7T
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O
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SD'rICN 2 - PERSONNEL FONITORING B]UIREfr AND US7CE

1.0 SC)PE

1.1 This procedure shall govern the use of Personnel bbnitoring
Devices.

1.2 This procedure shall be used in conjunction with the TSI&C's
procedure entitled Radiation Safety Records, Section 14 and
Calibration Procedure for Dosineters, Section 2.1.

2.0 D]UIME7r

2.1 [bsimeter - direct reading frmi 0 to 200 MR,

2.2 Dosir:eter Charger.

2.3 Film Badge,

2.4 Eberline Rad-Tad or equivalent.
jh

.

3.0 USE

3.1 Ibsireters

3.1.1 Ebsinnters are to be zerood at the beginnina of each work day
by inserting the dosinnter into the socket on the Dosinuter
Ourger, and adjusting the knob until the indicator in th2
Dosinnter reads "0".

3.1.2 All Radiographers and Radiographer's Assistants shall wear a
pocket dosireter at all tinus during working hours. Dosinnters
shall be worn on the clothing adjacent to the film badge in the
chest area or on the T/O Pouch.

3.1.3 Dosinuters shall be read at frequent intervals during the work
day so that you are aware of the exposure received during the
course of radiographic activities.

3.1.4 Dosi eters shall be read at the end of each working day for wtiich
radiographic activities were perforned, arrl the reading shall be
recorded on TSI&C's Radiooraphic Operations Report, RR-2. (See
Section 15, Page 15.3.) Dosineters are delicate instruments, and
should be treated as such, Jarring or dropping the instnmunt
nuy cause a high reading. If your dosineter does not operate

( ,) properly, notify your supervisor and have it replaced.
,

SD'rICU 2 REV. O P;CE 2.1
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3.1.5 In the event that a dosimeter beccres discharged beyond its
capacity of 200 MR due to unkncwn circumstances in which the
passibility exists that an excessive radiation exposure may
h>ve occurred, the individual shall contact the Radiation Safety
Officer, Radiation Safety Supervisor or Assistant Radiation
Safety Officer for instructions. In addition, he will not be
pemitted to engage in radiographic operations until the results
of a film badge processing are acceptable.

3.1.6 Dasimeters shall be calibrated annually in accordance with
TSI&C's procedure Section 2.1, Calibration Procedure for
Dosineters, to assure proper operation.

3.2 Film Badges

3.2.1 Film badges shall be assigned to and worn by only one individual.

3.2.2 Film badges will be forwarded to the radiographer by the
Radiation Safety Officer or his designee so that the radiographer
will have these in his possession at the beginning of the nonth,

p 3.2.3 Film badges shall be worn by all radiographic personnel duringC work hours and placed adjacent to the dosineter on the clothing
in the chest area. Care should be taken to prevent the film
badge frcra becoming wet or nutilated.

3.2.4 In the event that:

3.2.4.1 An individual's dosinnter is discharged beyond its capacity or
200 MR due to unkrrxn circumstances in which the possibility
exists that an excessive radiation exposure may have occurred.

3.2.4.2 An individual's film badge becmes lost or nutilated.

3.2.4.3 An individual has reason to believe that his film badge may
indicate a dosage that he nay not have received,

3.2.4.4 Tm individual shall notify his Radiation Safety Officer,
Radiation Safety Supervisor or Assistant Radiation Safety Officer
so that he nay disposition the situation. In addition, the
applicable section(s) of an Incident Data Report (Pom RR-3) (See
Section 15, Page 15.4) shall be ccnpleted by the individual
within 24 hours of the occurrence and the report forwarded to the
Radiation Safety Officer. If the possibility exists that an
excessive radiation exposure may have occurred, the individual
shall not be permitted to engage in radiographic operations until
the results of a film badge processing are satisfactory and he is,s

(w)' issued another film badge.

SIL7ICN 2 REV. O PAGC 2.2

.



I

T R I $T A T E I N 5 P E C T I O N & (]) M S U L T A N T S

RADIATION SAFETY MANUAL

(#a
1

3.2.5 Control film badges are not to be worn by a radiographer.

4.0 PBJORDS

4.1 Ecsincter readings nust be recorded on Radiographic Operations
'

Ebm No. RR-2, for days on which radiographic activities were
performed.

i

4.2 At the end of the work week Radiographic Operations Peports are
to be returned to the Radiation Safety Supervisor for transmittal
to the Radiation Safety Officer.

4.3 At the end of the nonth, the film badges are to be returned to
the Radiation Safety Officer, who will send them to the film
badge processor for reading, recording and reporting the dosage,

i
|

|

|

)

l

1

1

!
1

|

|

|
|

|

1

|

|

0) 1v
1
,

|
|
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SIrTION 2.1 - CALIBRATION PRCGDURE FDR DOSIMUTEPS

1.0 SCOPE

1.1 This procedure shall govern the calibration of dosireters.

2.0 PPOCEDURE

2.1 Charge the dosireter to a value of zero.

2.2 Place the dosinnter in a lcu radiation area such as near the
surface of the isotope camra , using shielding mterial or
distance to obtain a kncun radiation intensity of approximtely
20 MR/HR.

2.3 Af ter 4 hours of exposure at this rate tha dosimter should be
checked. The reading should be four tines the original intensity

G or within plus or minus 30% of the true radiation exposure.
V ,

2.4 After another 4 hours of exposure at this sane intensity, check |

tM dosireter. The reading should b2 eight tires the original I

intensity or within plus or minus 30% of the tnic radiation i
exposure. |

1

3.0 STICKER

3.1 If the dosineter neets the above requirerents it will have a
sticker attached to it shcwing the date calibrated, serial number
of the desireter and the date tM next calibration is due.

3.2 If the dosineter does not neet the requirerents of plus or minus
30%, it shall be removed frm service!

(

SECTION 2.1 REV. O PX;E 2.1.1
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4.O RESUL'IS

4.1 Th3 results shall be recorded on the Ibsiroter Calibration
Record.

5.0 ALTERMTIVES

5.1 As an alternative, this calibration may be perfornt4 by an
outside agency and a record of their calibration results shall be
obtained and maintained. In this case, the results, as required
in 4.0, need not be recorded by TSI&C.

5.2 As an alternative to the intensity and expsure tim rcquirements
of paragraphs 2.2, 2. 3 and 2. 4, a dosirrter calibrator of low
radiation intensity my be used for set periods of tim to
activate the dosinnter. A record of the knwn calibrator
activity, hours of exposure and results shall be recorded as in
paragraph 4.0. Form PR-9 shall be used to record this data.

O

SIU TICt1 2.1 REV. O px;E 2.1.2
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SEUTIQi 3 - PADIATIQ1 SURVEYS A!O FOSTDC

1.0 SCDPE

1.1 This procedure shall govern mthods of perfoming Radiation
Surveys and define Posting Requiremants as outlined and
established in USNRC Title 10 CFR Parts 20 and 34 and/or
applicable established Licensed Agreemnt State Pegulations.

1.2 This procedure shall be used in conjunction with TSI&C's
procedure entitled:

SDCTIQ4 4 GENERAL PROCEDURE FOR USE OF RADIATIQ1 SURVEY
INSTRUMENTS.

SECTIQ1 4.1 OPERATING INSTRUCTIQ1 EVR USE OF VICIOREEN FDDEL
592B and 492 SURVEY FUTER.

SIUTIQ1 4. 2 OPEPATIIG INSTRUCTIQiS EVR USE OF EBERLINE 130G
GEIGER COUt?fER.

SECTIQ1 4. 3 OPERATING INSTRUCTIQ?S EVR USE OF GAfin I!OUSTRIESrs() FDDEL 250B AtO 252B SURVEY FTTER.

SIUTIQ1 4. 4 OPERATING INSTRUCTIQ:S FOR USE OF VICIOREDJ FDDEL
740B SURVEY bETER.

2.0 POSTING OF !UTICES 'IO VORFERS

2.1 Tm Radiation Safety Supervisor shall post tha follcuing
documnts in the Fthile Iaboratcry, Plants and Sites to pemit
individuals, frequenting the area where radiographic operations
take place, to observe them:

2.1.1 Fom USNBC-3, NOTICE 'IO EMPIOYEES, Appendix D, or wten performing
under a specific state license, the applicable state fom shall
be posted instead of Fom US'iFC-3,

2.1.2 TSI&C Notice (Attachmnt Nu:Tber 1).

2.1.3 Violation Ibtices, as described in 10 CFR 19.11, paragraph (a) (4)
shall be posted imediately upon receipt frcn the Radiation
Safety Officer.

SECTIQi 3 REV, o PAGE 3.1
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3.0 ESTABLISHING PADIATION AREt\S

3.1 The use of Radiation survey instnrmnts allows the radiographer
and/or radicgrapher's assistant to establish safety perimeters
where applicable posting requirerents can be accamodated and
barricades can be established as required. (See Section 15, Page
15.3 and Attachnent Nu::ber 3.)

4.0 POSTING OF RESTRICTED AREAS AND SIEURING RDOUIRDGNTS FOR
RADICGPAPHIC OPEFATIG4S

4.1 Each exposure set-up nust be posted to assure prevention of
unauthorized access to a radiation area. The egosure at the
p rireter of the posted area nust be such that the total
quantity of radiation in any one h ur does not exceed 2 FE.

4.2 Signs used at the perineters of the radiation area and high
radiation area nust caTply with USNRC and/or applicable
licensed Agreement State requirements and nust te posted as
follows:

O
V 4.2.1 Radiation Area

An area within which the radiation level exceeds 2 tm/IR. Tre
signs posted conspicuously at the perineters of this area nust
read "CAIKIQ1 - RADIATIQi AREA". (See Attach: Tent tht-ter 2,
Figure 2.)

4.2.2 High Radiation Area

A Survey need not be nade to detemine tk high Padiation Area
since this would result in unnecessary exposure to the
radiographer or radiographer's assistant. Instead , the signs
should be posted at the perireter of an area in which there is a
calculated radiation level in excess of 100 Fm/Im. (See
Attach ent Nu-ber 2, Figure 3.)

4.3 The radiographer and/or radiographer's assistant nust he in
continuous surveillance of a radiation area to prevent
unauthorized entry.

5.0 RD3UIRD PADIATION SURVEY

5.1 A physical radiation survey nust he nnde to establish radiation
areas for posting as required in Section 3 of this procedure7s

( ) and the results of this survey are to be recorded on
'' Padiographic Operations Report, Form RR-2. (See Section 15, Page

15.3.)

SDCTIQi 3 REV. O PAGE 3.2

.



T R I OT A T E I N S P E C T I O N & $0 N 5 U L T A N T S

RADIATION SAFETY MANUAL

n
x

1

|5.2 After each radiographic exposure, a physical radiation survey
nust be nude to determine that the source has returned to the |
safe position of the projector. (?OTE: 7his sun'ey should be |
made at the sama location relative to the projector for every ;

survey and nust include the area at the Iront of the projector
near the port.)

5.3 At the conclusion of each radiographic operation and at the
tine of securing the source, a physical radiation survey nust i

be made to detemine that the source is in the safe position.
This survey is to be nude after the source has been disconnected
and locked in the projector at the tine of storage. Pecords of
this survey nust be recorded on Padiographic Operations Report,
Form RR-2 (see Section 15, Page 15.3) and retained for review by
the USNBC and/or applicable licensed agreenent state.

5.4 After the projector has been placed in the area designated for
storage, another survey is required to deternune that the source
is in the container. The surface of the box, building or mobile
lab which nust be pasted "Cl# TION - PADIQ7CTIVE FWTERIAL" (see
Attachnunt Number 2, Figure 1) must also be surveyed. Th3

|o surface reading of the box, building or nobile lab nust be such
V that if a person kure continually prusent, he would not receive

in excess of 2 Fm in any given hour. THIS SURVEl !TJST INDICM'E 2 '

tm/HR RE70ING OR LESS. This information frmi both of these
surveys nust be recorded on the Radicgraphic Operations Bepart,
Fom PR-2.

I

|

1

.O
,i

.-

SECTION 3 REV. O PM;E 3.3
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ATT100DR N11GER 1

? MICE

THE FOLIDiIIE DXEDES ARE AVAIIABIE FOR REVIDi AT THE JOBSITE,10 BILE'

IABOPJdORY OR IN TRI STATE INSPD'TIQ1 & CONSULTRC'S PIAVT OFFICE

1.0 USNBC RULES N O REGULATIOiS

1.1 10CFR 19.

1.2 10CFR 20.

1.3 10CFR 21.

1.4 10CFR 30.

O 1.s 10CFR 34.

1.6 10CFR 40.

1.7 10CFR 71.

1.8 NFC-3.

2.0 APPLICABLE STIsTE PIEUIATIONS, AS REQUIRED.

3.0 TSI&C's PJOIATIOi SAFETY MANUAL (RSM) WHIQi IICWDES:

3.1 OPEFATION NO DIRGCCY PROCEDURES.

3.2 USNBC RD/OR APPLICABLE STATE LICaiSE 100 MDDDES.

4.0 ! MICE OF VIOIATIQiS PER 10CFR 19 (19.11, a, 4) .

5.0 NBC-3,1 MICE TO DiPIOYEES.

O

SD'TIO1 3 REV. O PAGE 3.4
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ATL'm2NT NO. 2

C 555T|0 N | cAUYl0N

h.h | 4.4a a
l

RADIDACTIVE MATERIALS i RADIATION AREA <

l !

|

O l

F IGL eJ 3

C AUTION

heh
a
HIGH

RADIATION AREA

_~1EEEh'OS[[

O 1

i
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ATTI G D7T ID BER 3 I

Chart to be used for detemining half-value layers for reducing radiation i
intensity.

|

OOBALT 60 IRIDIul 192 I
Icad 1/2" 1/4" |
Steel 1" 1/2" |

'Cemnt 3" 2"
Hater 7" 4" |

|

|

OllRTS NR DUTDW1INIIC PADIATION LIMITS OF UNSHIEIDED SOUFCES |

COBALT 60

'Ibtal Distance frco source to Allowable
Dcposure Tire the perineter of ! W HR Peading |in Any 1 hour restricted area On bbter j

1 Curie (Unshicided)
n 60 minutes 90 feet 2
V 30 minutes 65 feet 4

10 minutes 40 feet 12 |5 minutes 30 feet 24 |

1 minute 15 feet 120

3 Curies (Unshie)ded) I

60 minutes 150 feet 2
30 minutes 110 feet 4
10 minutes 65 feet 12
5 minutes 45 feet 24
1 minute 20 feet 120 i

5 Curies (Unshielded)
60 minutes 195 feet 2
30 minutes 140 feet 4
10 minutes 80 feet 12
5 minutes 60 feet 24
1 minute 25 feet 120

10 Curies (Unshielded)
60 minutes 275 feet 2
30 minutes 195 feet 4

10 minutes 115 feet 12
5 minutes 80 feet 24
1 minute 35 feet 120(ni

y

SECTION 3 PE/. O PNIE 3. 6
.
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COImLT 60

'Ibtal Distance frcra source to Allcwable
Exposure Time the perimater of MR/HR Reading
in Any 1 hour restricted area On Mater

20 Curie (Unshielded)
60 minutes 385 feet 2

30 minutes 275 feet 4

10 minutes 160 fcet 12
5 minutes 115 feet 24
1 minute 50 feet 120

50 Curies (Unshielded)
60 minutes 600 feet 2
30 minutes 425 feet 4
10 minutes 245 feet 12
5 minutes 175 feet 24
1 minute 80 feet 120

100 Curies (Unshielded)
60 minutes 855 feet 2
30 minutes 605 feet 4
10 minutes 350 feet 12
5 minutes 250 feet 24
1 minute 110 feet 120

l

.

|
,

.

1

STTICN 3 RLV. O PAGE 3.7
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|

IRIDIG1 192

'Ibtal Distance frcm source to Allcwable |
LNposure Tin 2 the perineter of MR/HR Reading |
in Any 1 hour restricted area On Fbter |

10 Curies (Unshielded)
60 minutes 175 feet 2 1
30 minutes 125 feet 4 1

10 minutes 75 feet 12 |
5 minutes 50 feet 24
1 minute 25 feet 120

|
20 Curies (Unshielded) 1

60 minutes 245 feet 2 l

30 minutes 175 feet 4
10 minutes 100 feet 12
5 minutes 70 feet 24
1 minute 35 feet 120

|
q 50 Curies (Unshielded) !

1V 60 minutes 390 feet 2
30 minutes 275 feet 4 i
10 rinutes 160 feet 12

'

5 rinutes 115 feet 24
1 minute 50 fcet 120

100 Curies (Unshielded)
60 minutes 545 feet 2
30 minutes 385 feet 4
10 minutes 225 feet 12
5 minutes 160 feet 24
1 minute 70 feet 120

150 Curies (Unshielded)
60 minutes 665 feet 2
30 minutes 470 feet 4

10 minutes 275 feet 12
5 minutes 195 feet 24
1 rinute 85 feet 120

200 Curies (Unshielded)
60 minutes 770 feet 2
30 minutes 545 feet 4
10 minutes 315 feet 12
5 minutes 225 feet 24n

U 1 minute 100 feet 120

SD'rION 3 REV. O PICE 3.8
.



TRI C? ATE I NS PECTI ON & ONIULT ANTS

RADIATION SAFETY MANUAL
^'

( ;
V

SDRIO14 - GU1EPAL USE OF R70IATIO1 SURVEY INSTRLIE7TS

1.0 SO3PE I

1.1 This procedure shall govern the use of Survey Instruments
authorized by TSI&C.

1.2 This procedure shall be used in conjunction with the TSI&C's
procedure entitled Radiation Surveys and Posting, Section 3.

2.0 EQUIPME!7T

2.1 'Ihe survey ins +mnts nust be capable of measuring frcrn 0 Fm/HR
through 1 R/IE.

3.0 CALIBPATIO4

3.1 tb radiation survey instnrent can be used without the evidence
of quarterly calibration shown on a sticker placed on the side i

p of the instnrent indicating when the instnrent was calibrated
d by either TSI&C, using a USimC or state approved procedure, or by

a designated representative who used a USimC or state approved
procedure, (see Section 5.4, 5.10, 5.11, as applicable).

3.2 Ins * m ts with evidence of calibration and showing no
indication of nalfunction can be used for three (3) nonths after
the date of calibration.

3.3 Calibration certification will be retained in TSI&C's thin Office
and at the office where the survey instnrent is being used.

4.0 USE

4.1 Survey instru ents, since they are delicate, nust be handled and
used with utnest care to avoid danage.

4.2 Precautionary reasures nust be taken to avoid exposure of the
ins *mt to excessive noisture and/or dirt.

4.3 Use of survey instnrrents in prolonged periods of excessive cold
should oe avoided since batteries nay prove inefficient at
colder teqeratures.

p 4.4 Batteries should be replaced when their condition beccres
U questionable.

SD~.'TIO1 4 REV. O PAGE 4.1
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|
l

5.0 STORAGE j

|

5.1 After use, survey instnrents are to be turned to the "OFT"
position and stored to preclude ta pering. Additionally, the
instnrEnts are to be stored in a clean, dry environtrent. |

|
|

|

0

|

|

|

.

O

SICTICri 4 RLY. O PAGE 4. 2
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SIL'f10; 4.1 - OPEPATI?U INSTIOCTIOJS FDR USE OF SUININ fn;ru<S

VICIORED1 FrOEL 592B and 492

1.0 SCDPE

1.1 'Ihis procedure describes tM operation of the Victoreen 592B and
492 survey noters.

1.2 This procedure shall be used in conjunction with the TSI&C's
procedure entitled General Use of Radiation Survey InstnIments,
Section 4.

2.0 PNEE

2.1 The Victorcen 592B and 492 have three (3) scales covering the
follcung ranges:

a) 1 x SCALE - O to 10 Fm/Im
b) 10 x SCALE - 10 to 100 Fm/Im
c) 100 x SCALE - 100 to 1000 Fm/im

3.0 OPERATIO4

I') 3.1 Warm-tbv
The instnrrnt should be allowed to have a two (2) minute warm-up
period with the selector switch set at the 1 x scale.

|

3.2 Zeroing (592B)

Turn the selector switch to the position nurked ZEFO. With the |
switch set at zero position, nnke an adjustrent of the zeroing
knob so that the reter needle (Fm/im INDICA'IOR) indicates zero
(0). |

3.3 Battery Check (492)

Turn selector switch to BAT. Position or press BAT. Check
button. The dial indicator nust reach the area in the scale
labeled BAT.

3.4 Use

The reter should now be ready for use by turning the selector
switch to the desired intensity range and reading the radiation
intensity indicated by the reter.

3.5 After Use
,-a

-) Turn off the reter wh2n it is not being used to preserve the
'

batteries.

S B'TICri 4.1 REV. O PMIE 4.1.1
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SD'TIQ14.2 - OPERATI?K; INSTRUCTIaiS FDR USE OF SUINEY METERS

EBERLINE F1] DEL E-130G GEIGER COU?TTER
1

I1.0 S0?PE

1.1 'Ihis procedure described the op2 ration of the Iberline bbdel tb
E-130G Geiger Counter.

1.2 This procedure is to be used in conjunction with TSI&C's
procedure entitled Ceneral Use of Radiation Survey Instrumnts,
Section 4.

2.0 PANGE

2.1 The Eberline Ibdel 1b. E-130G Geiger Counter has three (3) scales
covering the follcwing ranges:

a) 1 x SCALE - 0 to 10 IWim
b) 10 x SCALE - 10 to 100 tWim

,q c) 100 x SCALE - 100 to 1000 MR/ HR,

g

3.0 OPEPATION

3.1 Uarm-up I

Th2 instrumnt should be allowed to have a two (2) minute warm-up
period with the selector switch set at the 1 x scale. 1

1

3.2 Batterv Check |
|

After the warn-up period, tum the selector knob to the "BA7TERY" |
position. If the reter needle does not fall within the area
mrked "BA'ITERY OK" on the right side of the mater face, the
batteries are defective and the reter is considered inoperable
until either the batteries are replaced or naintenance is
perforned.

3.3 Use

If the battery check is successful, tM selector krob should be
turned to the desired intensity range and the radiation level
read frcxn the mater indication.

3.4 After Use

'Ih2 selector knob should be turned to th2 "OIT" position so that
the batteries are preserved.

SECTION 4.2 REV. O p;GE 4.2.1
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SD' TION 4.3 - OPEPATING INSTRUCTIONS FOR USE OF SURVEY MUTERS

GNtm lODEL 250B and 252B SURVEY MLTERS

1.0 SCOPE

1.1 This procedure describes the operation of the Garam bbdel 250B
and 252B survey meters.

1.2 This procedure is to be used in conjunction with TSI&C's
procedure entitled General Use of Radiation Survey Instnments,
Section 4.

2.0 PANGE

2.1 The Garmu 250B and 252B has three (3) scales covering the
follcwing ranges:

(~ a) 1 x SCALE - O to 10 Fm/imV) b) 10 x SCALE - 10 to 100 tm/im
c) 100 x SCALE - 100 to 1000 Fm/HR

3.0 OPEhnTION

3.1 Battery Check

'Ib determine if there ic a sufficient charge in the batteries,
turn the selector knob past the position of "Battery Check" to
one of the scales X1, X10, or X100, after this is done, turn the
selector knob back to battery check and check to see if the
needle falls into the area tarked on the scale as "Batter OK",
If it falls into this area then the batteries have sufficient
charge. If the needle does not fall into this area then the
batteries should be replaced.

3.2 Use
1

If the battery check is successful, the selector knob should be
turned to the desired intensity range and the radiation level
read frcra the treter indication.

1

3.3 After Use |
|

('},e After use the selector knob should be turned to the "OFT" |

position so that the batteries are preserved.

SD' TION 4.3 REV. O PME 4.3.1
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0.4 Dosinnter Charger

The nodel 252B which has a dosinuter charger, nust have the
selector knob turned to one of the scales XI, X10, or X100 in
order for the dosinnter charger to function. Pafer to Section 2
for the proper procedure for charging (zeroing) dosineters.

l

I
!

I
4

:

O

|
1

l

l
i

|

|

1

I

/
I

lO
i
,
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SD' TION 5 - GENERAL USE OF PADIOGPAP!!IC EXPOSURE DEVICES

1.0 SCDPE

1.1 This procedure provides instructions to radiographers and
radiographer's assistants for the use of all radiographic
exposure devices licensed by TSI&C.

1.2 'Ihis procedure shall be used in conjunction with the TSI&C's
procedure entitled Radiation Surveys and Posting - Section 3 and
the applicable procedure governing each specific radiographic
exposure device.

2.0 EQUIPMINT

2.1 Only exposure devices authorized for use by TSI&C as approved and
stipulated on the USNRC and/or applicable agreenent state (s)
radioactive noterial license (s) rnay be used.

2.2 At least one (1) calibrated and operable survey instrumnt must

("') be present during radiographic activities for radiation
nonitoring.v

3.0 OUALIFICATICt1 OF PERSOINEL j
|

3.1 Only personnel qualified as radiographers and radiographer's
assistants shall be authorized to use radiographic exposure I

devices and sealed sources licensed by TSI&C.
|

4.0 Gm'ERAL PFOCEDURE

4.1 The radiographer and/or radiographer's assistant shall perfom
the follcwing prior to engaging in radiographic operations. |

|

4.1.1 Perform a physical surface survey of the device in the storage
area and conduct the inspection as required in Procedure Section
7 and record the results on Padiography Operations Pcport
described in Procedure Section 14,

4.1.2 Perform all the necessary radiographic setups.

4.1.3 Establish the restricted area as described in Procedure No.
Section 3.

/'''N
V 4.2 Assemble exposure device in accordance with specific operating

procedure.

SECTIOt1 5 REY O PAGE 5.1
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4.3 Prior to exposing the source, check the established restricted
area to assure that no one has entered.

4.4 Expose source for radiographic exposure.

4.5 Conduct a physical radiation survey during the exposure to assure
that the radiation level at the established restricted area is
not in excess of 2 MR/HR as described in Procedure No Section 3.
The results of this survey shall be recorded on Radiographic
Operations Peport.

4.6 Paintain direct surveillance during each radiographic exposure to
preclude entry into the restricted area by unauthorized
personnel.

4.7 After the desired exposure tine has elapsed, retract source to
the stored position.

4.8 A physical radiation survey of the projector and guide tube (if
applicable) shall be conducted after each radiographic exposure
to assure that the source is returned to its prcserly shielded

('N position.
G

4.9 After conducting the physical radiation survey, lock and secure
the projector as stipulated in the applicable operating
procedure.

4.10 At the ccrpletion of radiographic activities and when placing the
device in a storage area, a final survey shall be trade to
deternine again that the source is in its properly shielded
position.

4.11 The results of the survey required in Paragraph 4.10 of the
procedure shall be recorded on Padiographic Operations F|eport
Form as described in Procedure Section 3.

n

SELTICN 5 PLV. O PAGE 5.2
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SELTION 5.1 - EXPOSURE DLVICES OPEPATItC INSTRUCTIOJS

TEDINICAL OPEPATIONS fDDELS 533, 660 and 920 PPaTECIORS

1.0 SOOPE

1.1 This procedure shall govern the specific operation of 7bchnical
Operations tbdels 533, 660 or 920 Projectors.

1.2 This procedure shall be used in conjunction with the TSIt.C's
general procedure Section 5 entitled General Use of Radiographic
Exposure Devices.

2.0 OPERATIl0 INSTRUCTIONS

2.1 Pcfer to general procedure, Section 5, for instnictions prior to
assently of projector for radiographic activities.

(7 2.2 FKTTE: bbnitor all operations with a calibrated survey nuter.;

L/
2.3 Iocate projector at desired distance frcrn specimen to be

radiographed.

2.4 Pmove shipping plug frcra the front of the projector.

2.5 Attach the guide tube to the projector position guide tube for
making the radiographic exposure.

,

i

2.5.1 DO ?KTF SUBJELT GUIDE TUBE 70 ANY SHARP BENDS WHICH WOULD RESTRICT
IDVDIENT OF THE SOURCE IN GUIDE TUBE.

CNJTION

NEVER OPEPATE THE SYSTD1 WITH FORE THAN THREE (3) GUIDE TUBE |

SECTIONS (INCLUDING 'DE GUIDE TUBE WITH STOP) . WHEN USING PIPE |

POSITIQiER NO IDRE THAN THO (2) GUIDE TUBE SECTIO;S SHALL BE |
USID.

2.6 Arrange the control assembly as folloas:

2.6.1 Determine the operating site of the control unit for maximrn |
distance frcrn the projector.

~s 2.6.2 Iay out control unit as straight as possible directing the |
n) connector end to the rear of the projector.

|

SDCTION 5.1 REV. O PAGE 5.1.1
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TD3NICAL OPERATIONS FODELS 533, 660 and 920 PInTEXm3R (CET)

2.6.3 N not subject control cable to any sharp bends which nay
restrict free novement of drive cable.

2.7 Unlock projector and rotate selector ring on control cable
connector frm the "Il)CK" position to "CONNII'I" position which
will disengage the storage cover. Remtwo the storage cover
holder.

palv
,

LOCKf

o

'E; litLCTOR RikC

'(7- STOR ACl COvi A

.s * . W'

j ' ': ', , ' %g' sar
4 I

O V |
1

-.
,

N smie ___ _ = = e,. w ~
w., , , . .

..

2.8 Connection for 'Ibch-Ops Ibdel tk; 533

Engage the nale and female portions of the swivel connector by
depressing the spring loaded locking pin tsard the projector
with thuntnail. Release the locking pin and test that the
connection has been properly nude.

.q. . 7 ,A ibi'i'* M t M

,, .,.

e5,
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.

O g' ' ,
e

~ , *#~''j .(. . , , .
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2.8.1 Insert control cable plug into projector control cable
connector. Ibtate selector ring frcra "COtNECT" position to
"IOCK" position.

I
1

(

O

1

|

|

O .

SD'rICt1 5.1 .O PAGE 5.1.3
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TECHNICAL OPERATIQ4S FDDELS 533, 660 and 920 PFCLTDUIOR (OJtfr)

2.9 Cbnnection for Tech-Ops Fbdel No. 660 and 920

Slide the control cable collar back and open the jaws of the
control cable connector. This exposes the mle portion of the
swivel connector as shcwn.
Engage the mle and female portions of the swivel connector as
shown by depressing the spring--loaded locking pin tcuard the
projector with the thumbnail. Pelease the locking pin and test |
that the connection has been properly made. I

Close the jaws of the control cable connector over the
swivel-type connector.

. .
,

L
4 .s cou..

NA'
N\ . :,,~*3 ltoca

u c

1

2.9.1 Potate selector ring frcra "CCtm'r" position to "IJrK" position. |
|

2.10 Check the restricted area to assure that the area is clear of i
personnel. '

2.11 Potate the selector ring frca "IlDCK" position to tlr "OPERATE"
position. Also on the Tech-Ops 920, lift the source position
indicator to allow source to be released.

2.12 Papidly, rotate the hand crank in the "EXPOSE"
(counter-clcx:kwise) direction to move the source out of the
projector to the end of the guide tube stop.

2.13 bbnitor operation with calibrated survey meter in accordance with
general procedure RSP-5.

SDCTION 5.1 REV. O PAGE 5.1.4
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2.14 After desired exposure tinu has elapsed, rapidly turn the hand
crank in the "RLTRTCT" (Clockwise) direction. Continue to
rotate until the source' reaches the properly stored position.

2.15 Af ter each exposure, nonitor with calibrated survey noter as
described in general procedure, Section 5.

2.16 At the conpletion of radiographic activities, disassemble
projector as follows:

2.16.1 Pentrze the control cable plug by rotating tir selector ring frcm
the "OPEIMTE" position to the "COtNECr" position.

2.16.2 Disconnect the drive cable from projector in the sann manner as
described in Paragraph 2.8 or 2.9 for engaging.

2.16.3 Peplace the storage cover in the control cable connector and
rotate the selector ring frcn the "CONNECT" position to the

(l "IOCK" position. Engage and lock to secure projector.
U

2.16.4 Pe rove guide tube frcn the source tube connector of the projector
and install shipping plug.

2.17 Conduct final radiation survey and record as required in general
procedures Section 5 and Section 3.

O
C/

SDRIQ4 5.1 REV. O PlfiE 5.1.5
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SDCTION 5.2 - EXPOSURE DLVICES OPEPATING INSTRUCTICNS

C#f% PIPELINER #1

1.0 SODPE

1.1 'Ihis procedure sha11 govern the specific operation of Guna's
Pipeliner #1 Exposure Device.

1.2 This procedure shall be used in conjunction with TSI&C's general
procedure, Section 5, entitled General Use of Radiographic ;

Exposure Devices,

i

2.0 OPEPATING INSTRUCTIONS

2.1 Refer to general procedure, Section 5, for instructions prior to I
assembly of projector for radiographic activities. |

|

(q 2.2 IKyrE: lbnitor all operations with a calibrated survey neter. |
G! |

2.3 Place jigs or fixtures to receive the pipeliner unit at the |
exp3sure area and place unit in position. '

2.4 Check the restricted area to assure that the area is clear of
personnel.

2.5 Unlock plunger lock.

2.6 Using remte control, turn flexible shaft clockwise 180 to
expose the sourca. (Cbserve the higher readings of the cun'ey
mter. ) Unit my be operated by hand, using the knurled knob as
the on-off control. (See caution notes below.)

2.7 tbnitor operation with calibrated survey reter in accordance with
general procedure, Section 5.

2.8 After desired exposure tim has elapsed, turn the renote control
of knurled knob 180 counter-clockwise until position indicator
and survey rreter shws the source is in safe position, then lock
the unit.

2.9 After each exp3sure nonitor with calibrated survey meter as
described in general procedure, Section 5.

fm
(v) 2.10 At the capletion of radiographic activities, lock unit and roll

up control cable.

SIrrION 5.2 REV. O PAGE 5.2.1
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CWi% PIPELINER #1 (COtTT)

2.11 (bnduct final radiation survey and record as required in general
procedures Section 5 and Section 3.

1

cu rr1 m

turE 1 Operate the knob with the body turned away fran the unit and the
arm fully extended.

|
'

?UTE 2 Stand at the front of the unit, the knurled knob side, or the
side with the indicator pin while tuming the unit "on" and
"off". 'Ihis operation should take less than 3 seconds.

IUrE 3 Always nove quickly to and fran the unit.

O

|
|

)
a

SDCTIm 5.2 REV. O FAGE 5.2.2
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SDCTION 5.3 - EXPOSURE DEVICES OPERATIIK; INSTRUCTIOiS

CWie INDUSTRIES GMi% TRON 100A and 20A PRCOIEIOR

1.0 SCOPE

1.1 This procedure shall govern the specific operation of Ganira
Industries Ca:mutron 100A and 20A projector.

1.2 This procedure shall be used in conjunction with TSI&C's general
procedure, Section 5, entitled General Use of Radiographic
Exposure Devices.

2.0 OPERATING INSTRUCTIONS

2.1 Refer to general procedure, Section 5, for instructions prior to
assembly of projector for radiographic activities.

] 2.2 NOTE: lbnitor all operations with a calibrated survey treter.

2.3 Locate projector at desired distance frcra specinun to be
radiographed.

2.4 Remve safety plug frcin the front of the projector.

2.5 Attach the cuide tube to the projector outlet nipple, test to
insure proper ccnnection.

2.5.1 DO NOT SUEJECT GUIDE 'I1BE 'IO ANY SHARP BENDS MIICH WOULD RESTRICT
FDVE2MTT OF THE EOURCE IN GUIDE '1UBE.

2.6 Arrange the control assembly as follcus:

2.6.1 Determine the operating site of the control unit for nuxinum
distance from the projector.

2.6.2 Lay out control unit as straight as possible directing the
connector end to the rear of the projector.

2.6.3 Do not subject control cable to any sharp bends which rmy
restrict free nmtrent of drive cable.

2.7 Inspect lockbox assembly for damge and misalignnnnt.

2.8 Check the restricted area to assure that the area is clear of
personnel.

SECTION 5.3 REV. O PAGE 5.3.1
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GN2R INDUSTRIES GN44ATIG 100A and 20A PR1TERIOR (00tfr)

2.9 Potate key and unlock plunger. Unlock the unit by pulling back
on the crank handle (counter-clockwise) which will permit the
unit to be unlocked--only "A" mdels require that the handle be
pulled back.

2.10 PAPIDLY rotate the hand crank in the "EXNSE" (clockwise)
direction to mye the source out of the exposure device to the
end of the guide tube stop.

2.11 bbnitor operation with calibrated survey mter in accordance with
General Procedure, Section 5.

2.12 After desired exposure tim has elapsed, rapidly turn the hand
crank in the "RL'rPACT" (Counter-clockwise) direction. 03ntinue
to rotate until the source reaches the properly stored position.

2.13 After each exp3sure, mnitor with calibrated survey meter as
described in general procedure, Section 5.

3
U 2.14 Turn crank back (counter-clockwise) and depress lock

plunger--only "A" mdels require that the handle be pulled back.

2.15 At the conpletion of radiographic activities:
1

2.15.1 Ibll up the control cable on the handle of the projector. ;

2.15.2 Percove guide tube frce the outlet nipple by tlw use of the q. tick l
disconnect and and insert safety plty.

2.16 03nduct final radiation survey and record as required in general
procedures Section 5 and Section 3.

(f
D'

SIUTION 5.3 REV. O PAGE 5.3.2
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SIUTIG4 5.4 - EXPOSURE DEVICES OPEPATING DISTRUCTIQ1S

C#fG PIPELINER #201

1.0 S00PE

1.1 This procedure shall govern the specific operation of Gamm's
Pipeliner #201 Exposure Device.

1.2 This procedure shall be used in conjunction with TSI&C's general
procedure, Section 5, entitled General Use of Radiographic
Extrsure Devices.

2.0 OPEPATING INSTRUCTIO1S

2.1 Refer to Section 5, for instructions prior to assembly of
projector for radiographic activities.

:
' '

2.2 ?UTE: Monitor all operations with a calibrated survey mter.''

2.3 Place jigs or fixtures to receive the pipeliner unit at the
exposure area and place unit in position.

2.4 Check the rentricted area to assure that the area is clear of
personnel.

2.5 Raove the protective cap frcra the end of the handle revealing
the control cable connector.

2.6 Crank the controls drive cable out to approximtely twlve (12)
inches and connect the controls drive cable connector to the
control cable connector of the device.

2.7 Crank the control drive cable in so that th2 trale connecting
threads can be screwed into the control cable housing (handle) .

2.8 Screw the swivel adaptor into the device handle.

2.9 Stretch the control cable away frcra the exposure area in as
straight a line as possible.

2.10 Unlock the unit using the key supplied with it.
%

(V 2.11 USING RDOTE COtHTOL GILY, turn the crank handle of the controls
clockwise 180 to expose the source. (Cbserve the higher
readings of the survey rreter.) (See caution notes belcu.)

SIrTIQ1 5.4 REV. O PAGE 5.4.1
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C#2% PIPELINER #201 (Con't)

2.12 tbnitor operation with calibrated survey meter in accordance with
general procedure, Section 5.

2.13 After desired exposure time has elapsed, turn the renote control
180' counter-clockwise until position indicator and survey noter
shows the source is in safe position, then lock the unit.

2.14 After each exposure nonitor with calibrated survey noter as
described in general procedure, Section 5.

2.15 At the ccnpletion of radiographic activities, lock unit, depress
lock plunger, disconnect the swivel adapter and the drive cable,
replace the protective cap and roll up control cable.

2.16 Conduct fina*. radiation survey and record as required in general
procedures Section 5 and Section 3.

p CAUTIONa
IUTE 1 AFTER THE SOURCE HAS DECAYED 'IO 120 CURIES OR LESS, UE UNIT MAY

BE OPERATED BY HAND, USING TIE ON-OFF CG7ITOL.

IUTE 2 Operate the knob with the body turned away from the unit and the i

arm fully extended. |

?U1E 3 WHD4 OPERATING TIE UNIT BY HAND, STAND AT TIE FRO 7r OF TIE UNIT
OR DE KNURLED KNOB SIDE WHILE 'IURNING HE UNIT "CN" AND "OFF".

'

This operation should take less than 3 seconds,

tore 4 Always nove quickly to and fran the unit.

('Av

SD'rION 5.4 REV. O PAGE 5.4.2
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SECTIO 4 5.5 - EXIOSURE DEVICES OPEPATING INSTRLX"IO1S

J. L. SIEPPARD IDDEL 28-5 OR 28-6A

1.0 SOOPE

1.1 This procedure shall govern the specific operating instniction
for J. L. Sheppard bbdel 28-5 or 28-6A Exposure Device for
calibration of survey rreters.

1.2 'Ihis procedure shall be used in conjunction with TSI&C's general
procedure, Section 5, entitled General Use of Radiographic
Exposure Devices.

2.0 OPERATIl0 INSTRUCI'IOiS

2.1 Pefer to general procedure, Section 5, before assembling the
exposure device for calibration activities.

2.2 bbnitor all operations with a calibrated survey rreter,
q
t./ 2.3 Zero the survey meter to be calibrated outside the RES'IRICTED

AREA.

I2.4 Place the calibrator on a flat surface and lay out six (6)
separate locations away from the calibrator exposure device using
the DOSE / DISTANCE CAICJIRIOR or DFEAY CHAIC and INVEPSE SQUARE
IAW.

2.5 These six locations should he in the proximity of:
|

|

3.0 MR/Im
8.0 MR/IE

30.0 MR/Im
80.0 MR/HR

300.0 MR/HR
800.0 MR/HR

2.5.1 Other intensity values may be used. The actual intensity values
used shall be recorded on Form RR-10.

2.6 Place the uncalibrated survey meter in the 3.0 MR/IE location.

2.7 Unlock and remove the padlock on the calibrator.

g

SD'TIOi 5.5 REV. O PAGE 5.5.1
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J. L. SHEPPAFD FDDEL 28-5 OR 28-6A (Cbn't)

2.8 'Ib expose the source, grasp the black operating knob (while
standing behind calibrator, opposite beam port) and raise it
until the spring loaded pin engages the depression on the
operating shaft. Pecord the mter reading on the Calibration
Record, Form RR-10, Section 15, Page 15.11.

2.9 Pepeat step 2.8 for each of the six (6) locations.

2.10 A deviation of 10% or less of the calculated or ki m n value will
be considered acceptable.

2.11 A mter reading within the acceptable limits will have a
calibration sticker applied indicating the date of calibration,
and date for recalibration (three months hen ).

2.12 A deviation of more than 10%, but less than 120%, is also
acceptable provided the variations are recorded and attached

p directly to the noter.
v

2.13 bbter readings beyond the acceptable limits shall be repaired, or
replaced and calibrated using the above procedure. |

2.14 After the calibration activity has been conpleted , push the i
operating knob dcun until the pin on the shaft strikes the stop 1

on calibrator top. Secure it with the padlock.
{
1

2.15 Survey unit to be sure source is stored properly.
1

2.16 Peplace the calibrator to the storage area. |
1

|

SECTICN 5.5 REV. O PAGE 5.5.2
.



_ _ _ _ _ _ _ _ _ _ _ _ _ _

T R I O A T E I N 5 P E C T I O N & C3 N S U L T A N T S

RADIATION SAFFTY MANUAL
,-

G |
l

SDCTIO1 5.6 - EXPOSURE DEVICES OPERATING INSTRUCTIQ1S

GAMMA INDUSTRIES CEtIIURY PROJDCIOR

1.0 SCOPE

1.1 This procedure shall govern the specific operation of Garma
Industries Century exposure device.

1.2 This procedure shall be used in conjunction with TSI&C's general
procedure Section 5 titled General Procedure For Use of
RadicxJraphic Exposure Devices.

2.0 OPERATING INSTRUCTION

2.1 Pefer to General Procedure Section 5 for instructions prior to
assembly of projector for radiographic activities,

f^3 2.2 IUTE: lbnitor all op3 rations with c calibrated survey meter.
%!

2.3 locate projector at desired distance from speciman to be
radiographed.

2.4 Prrove shipping plug frca the front of the projector.

2.5 Attach the guide tube to the projector quick disconnect couplirx;.

2.5.1 DO ICT SUBJECT GUIDE 'IUBE TO MiY SHARP BENDS WHICH IKXJID RESTRICT :

LOMENT OF 'ITIE SOURCE IN GUIDE 'IUBE. |

2.6 Arrange the control asserrbly as follows:
i

2.6.1 Determine the operating site of the control unit for nuxinun I
distance frcrn the projector. |

|
2.6.2 lay out control unit as straight as possible directing the |

connector end to the rear of the projector.

2.6.3 Do not subject control cable to any sharp bends which nay
restrict free moverent of drive cable. ,

1

2.7 Pomve the protector cap frcra the lock box thereby exposing the I
Saf-T-Key coupling.

,a
t ) 2.8 Crank the control cable to a length of approximately 12 inches

and connect control cable to the Saf-T-Key coupling.

SECTION 5.6 REV. O PICE 5.6.1 |
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CWi% INDUSTRIES C2nURY PIGIICIOR (Con't)

2.9 Crank control cable in so that tM nule connecting thread can be
screwed into the lock box. Screw the control cable ir.to the lock
bDX.

CENTURY
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GM?% INDUSTRIES CDRURY PInTECIOR (Cbn't)

2.10 Check restricted area to assure that the area is clear of
personnel.

2.11 Unlock the key m chanism and rrove back to the crank handle.

2.12 Back crank the handle until the key retainer pops up then rotate
the hand crank in the "exposed" direction to nove the source out
of the projector to the end of the guide tube stop.

2.13 bbnitor operation with calibrated survey mter in accordance with
General Procedure Section 5.

2.14 After desired exposure tim has elapsed rapidly turn the hand
crank in the "RLTRACT" direction. Continue to rotate until the
source reaches the properly stored position.

2.15 After each exposure tronitor with calibrated survey mter as
(escribed in General Procedure Section 5. |

("1
V 2.16 At the ccepletion of radiographic activities disassemble

projector as fcllows:

2.16.1 rrp.ess the plunger on the lock box to 1cck the radioactive
capsule in the safe position.

2.16.2 Disconnect the drive cable frcru projector in the same nunner as
described in Paragraph 2.8 and 2.9 for engaging and replace the
safety cap.

2.16.3 Panove guide tube frcra the projector quick disconnect coupling
and install shipping plug.

2.17 Conduct final radiation survey and record as required in General
Procedure Section 5 and Section Section 3.

q

SFUTIOtJ 5.6 REV. O PAGE 5.6.3
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STTION 5.7 - EXPOSURE DEVICES OPEFATING INSTRUCTlONS

TEDE1ICAL OPEPAPIOtJS MODEL 10. 616 PROJTIOR

1.0 SCDPE

1.1 This procedure shall govern the specific operation of Technical
Operations bbdel 616 Projector.

1.2 This procedure shall be used in conjunction with the TSI&C's
general procedure no. Section 5 entitles General Use of
Radiographic Exposure Devices.

2.0 OPERATING INSTRUCTIONS

2.1 Refer to general procedure, SEction 5, for instructions prior to
assembly of projector for radiographic activities.

2.2 NOTE: bbnitor all operations with a calibrated survey mter.

2.3 locate projector at desired distance from specimen to be
radiographed and attach unit to stand. |

I
'

2.4 After the projection is positioned, the flexible tube to tha l

centrol should be plugged into the port on the actuator housing.

2.5 Iay out control cable as straight as possible from the unit to a
place of Iraximun safety.

2.6 Caution all personnel inmediately outside of the restricted area
of the duration of the exposure and check the restricted area to
assure that the area is clear of personnel.

2.7 Unlock the projector.

2.8 Set control valve to OFF.

2.9 Stroke the pump handle until the gage indicates a vacuum of 20
inches.

2.10 Initiate the exposure by putting the control valve in the ON
position.

2.11 bbnitor operation with calibrated survey mter in accordance with
General Procedure, Section 5.

V

STTIQ1 5. 7 REV. O PAGE 5.7.1
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TEDNICAL OPERATIONS F0 DEL 10. 616 PInTDCIDR (COtTI'INUED)

2.12 7brminate the exposure whan desired by putting the control valve
in the OFF position.

2.13 After each exposure, honitor with calibrated survey meter as
described in General Procedure, Section 5.

2.14 Inck Projector.

2.15 Disconnect the control cable frcxn the port on thc actuator
housing.

2.16 (bnduct final radiation survey and record as required in General
Procedures, Section 5 and Section 3.

i

l

O
|

|

|

O
'%/
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STTION 5.8 - DTOSURE DEVICES OPERATDK; INSTRUCTIONS

TDONICAL OPERATIONS NO. 773

1.0 SCOPE

1.1 This procedure shall govern the specific operating instniction
for Technical Operations Fbdel 773 Exposure Device for
calibration of survey meters.

1.2 'Ihis procedure shall be used in conjunction with TSI&C's general
procedure, Section 5, entitles General Use of Radiographic
Exposure Devices.

2.O OPEPATING INSTRUCTIONS

2.1 Refer to general procedure, Section 5, before assembling th3
exposure device for calibration activities.

2.2 bbnitor all operations with a calibrated survey noter.
'

2.3 Zero the survey noter to be calibrated outside the RESTRICTED
AREA.

2.4 Place the T/O 773 on a flat surface and lay out six (6) separate
locations away fran the T/O 773 exposure device using the
DOSE / DISTANCE CAlfUIA'IDR or DTAY CllART and IhVERSE SQUlGE I1M.

|

2.5 These six locations should be in the proximity of:

3.0 MR/HR
8.0 FR/Im

30.0 MR/HR
80.0 MR/Im

300.0 MR/Im
800.0 MR/lm

1

2.6 Place the uncalibrated survey noter in the 3.0 MR/Im location.

2.7 Unlock the handle of the Fbdel 773. Pe mve the shipping plate
and all the attenuators fran the radiation beam.

SD' TION 5.8 REV. O PAGE 5.8.1
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TD3NICAL OPERATIONS FODEL No. 773 (OOM'IWED)

2.8 Standing away frcra the radiation beam, expose the source by
mnually raising the source rod. CAUTIO4: Da not enter the area
of the radiation beam while the source is exposed. 'Ihe radiation
level at the source rod when the source is in tha "operate"
position is approximately 50 mr/hr. bbvenunt of the source rod
should be acccrplished as expediously as practicable.

2.9 Place and renove the attenuators as needed for calibration,
checking and recording two points on each range on the
Calibration Pecord, Form RR-10, Section 15, Page 15.11.

2.10 A deviation of 10% or less of the meter range will be considered
acceptable. For each scale the maxinum deviation will be:

SCALE DEVIATIQ1

x 1 1 MR/HR
(7 x 10 10 MR/HR
V x 100 100 MR/HR

2.11 A noter reading within the ac'ceptable limits will have a
calibration sticker applied indicating the date of calibration,
and date for recalibration (three nonths hence).

2.12 A deviation of nere than 10%, but less than 20%, is also
acceptable provided the variations are recorded and attached
directly to the nuter.

2.13 bbter readings beyond the acceptable limits shall be repaired, or
replaced and calibrated using tne above procedure.

2.14 After the calibration activity has been capleted, replace
attenuators, shipping plate and lock the projector.

2.15 Survey unit thoroughly to be sure source is stored prop 3rly.

2.16 Peplace the T/0 773 to the storage area,

im
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STrICN 6 - IOCKING AND SDCURING RADICGPAPHIC IDUIP!O7f

1.0 SCDPE

1.1 This procedure shall govern the methods of locking and securing
radiographic exposure devices, storage containers and sealed
sources used by TSI&C.

1.2 This procedure conforms to the requiremnts of UStmC Title 10CFR
Parts 34.22 and 34.23 and any applicable licensed agreemnt
state regulations.

2.0 00t7rROL

2.1 Fach radiographic exposure device used by TSI&C shall be provided
with a lock to prevent unauthorized or accidental renoval or
exposure of a sealed source and shall be kept locked at all tims
except when under the direct surveillance of a radiographer or
radiographer's assistant.

2.2 Radiographic exposure devices and storage containers located in
,o the plant or at field sites shall be stored in a designated 1

V storage area and sufficient mans shall be used to limit access
to this area to AL'IllORIZED PERSOtNEL.

3.0 SECJRING S'IDRAGE COtCAINERS

3.1 In a robile laboratory, plant or at a construction site, storage
containers housing radiographic exposure devices shall be
sufficiently attached and/or secured so as to preclude
unauthorized and/or accidental retroval.

4.0 TD!POPARY FIEID COtbMfION SITES

4.1 All Field construction site hall have either a cmpany tool
storage building, an office 1 'ler or a trailer used to store
radiographic devices.

4.2 Each exposure device is kept locked at all times when not in use
and is stored in either a shipping barrel or a specially
constnicted steel box which is also padlocked.

/D
V
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4.3 The storage building or trailer used to store radiographic
devices is also padlocked at the end of the work day.

4.4 After the projector has been placed in the area designated for
storage, another survey is required at the surface of the
storage building or nobile lab, which also nust be posted
"CAUTIG4: PADIGCTIVE f%TERIAL". This survey nust indicate 2 MR
or less. Records of this survey nust be recorded on
Padiographic Operations Peport - Form RR2.

.Ov

|

O
U
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SECTION 7 - INSPIETION/MAINTD4ANCE OF RADIOGPAPHIC IQUIPMENT

1.0 S(DPE

1.1 This procedure shall establish guidelines for inspection and
mintaining radiographic exposure devices under TSI&C's
Radioactive Fbterial USNBC and/or Agreenent State Licenses.

1.2 'Ihis procedure shall be used in conjunction with the TSI&C's
procedures entitled Padiation Survey and Posting, Section 3 and
General Use of Radiation Survey Instru: rents, Section 4.

2.0 GDiERAL

2.1 If any portion of an inspection or mintenance check reveals
defective equiptent , this equipment must be repaired and/or
replaced before its return to service.

/7 3.0 PROHrIOR INSPIETION AND MAnffENANCE
V

3.1 The following items will be checked by tha radiographer to whm
the projector has been assigned prior to use during a wrk shif t:

3.1.1 INSPICT CAB 12 IOR CUPS, BPEAKS NO BROKDJ FITTINGS.

3.1.2 INSPECT SOURCE TlT8ES FOR CUTS, CRUSHING AND BROKD4 FITTINGS.
SUPERFICIAL CUIS ON CABLE COVERING SHOUID BE TAPED.

3.1.3 SURVEY PPOJECIOR FOR EXCESSIVE RADIATIO 1 IET:LS.

3.1.4 INSPECT SHIEID FOR DMEGE 'IO FITTINGS, ILCK FASTD1ERS AND IJNA.

3.1.5 INSPECT CRANK FOR DAMAGE AND IDOSE HAFDWARE.

3.1.6 CHECK OPERATIO4 OF CABLE OJNNECTION.

3.1.7 OIECK OPEPATION OF CG7fBOL FDR FREEDOM OF SOURCE FD/DTD7f.

3.2 The Padiation Safety Supervisor or a qualified radiographer
designated by the Padiation Safety Supervisor, shall be
responsible for inspection and maintaining the radiographic
exposure devices at intervals not to exceed three (3) months,
in accordance with the following:

g
U
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3.2.1 Control Assembly

Parave the drive cable fran the control assenbly by cranking
contml in "EXPOSURE" direction. Examine cable for kinks,
fraying, broken wires or rust. Minor bends in the cable my be
straightened out by hand. DO fur USE PLIERS! A cable with
frayed or broken wires must be replaced. Light rust my be
renoved by HAND wire brushing. DO FDP use a powered brush or
abrasives. Heavy rust that has penetrated into the cable will
cause unsatisfactory operation or carplete failure. Replace
cable.

Clean the cable by imnersing the coil in solvent. A heavy
accunulation of dirt laden lubricant my require nore than one
(1) washing.

Examine the connector. Use the Tech-Ops Fbdel 550 Connector Gage
to check for wear. Replace if connector fails at any gaged
dimnsion. If connector is satisfactory, examine cable
attachnent to connector for straightness and evidence of
loosenees. A loose attachnunt or bend at this point mndates
replacemnt.

Lubricate the cable with Texaco "UNITDIP" grease or equivalent.
This is the nest satisfactory lubricant for this purpose.
Camon greases can cause gunning and unsatisfactory operation.
Take care in handling the cable to avoid picking up dirt or
grit.

3.2.2 Control Crank

Inspect control cable housing for excessive wear. Check crank
unit for excessive wear. Clean inside of housing and gear i
assenbly by syringing a few ounces of solvent into housing and I
blowing out with low pressure air (not nere then 20 psi) . Check |
for excessive wear of the housing, crank unit or internal
galling, which would indicate the need for replacennnt of the
control crank unit.

Lubricate internal gear housing with "UNITDiP" grease.
|
|

f)G

f
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3.2.3 Control Cable Housings

Examine carefully for internal damge by flexing the housings by
hand. Internal damge to the reinforcing braid or flexible
mtallic tube will be evidenced by a enznch feeling when the
cable housing is flexed. Cut, flattened or burnt cable housings
should be replaced. Superficial cuts or burns my be scaled and
reinforced with tape. Clean housings by syringing a few ounces
of solvent into bore and blowing out with a low pressure air,
(Not nore than 20 psi.) to not allow solvent to remin. Ib not
soak in solvent. Check end fittings for secure attach: Tent.

2.2.4 Source Guide Tubes

Check for cuts, burns or crushed tubes. Check fittings for
secure attachment. Examine and test screw threads for function.
Clean bore of tube with water or solvent and drain out pratptly.
Do not soak in solvent.

3.2.5 Shield Assembly

(') Check exterior for loose or missing hardware. Replace or tighten
as required. Examine source exit fitting., Examine the sourcev

function selector lock assently in roa.r of projector for proper
operation.

D< amine the shield asserbly for conplete labels and warning
symbol. Peplace obliterated or illegible mrking.

3.2.6 Final Inspection

Reassemble system, connect control cables and source guide tubes
to shield. Operate mehine several tirnes to be sure of proper
functioning. Check operation of the source position indicator
system, if applicable.

Conduct a physical radiation survey to insure that radiation
levels do not exceed the following:

3.2.6.1 AT OtE FETER (39 inches) NCTT FORE TIULN 10 MR/Hr.

3.2.6.2 AT TIE SURFACE NOT FDFE DULN 200 MR/Hr. (EXCLUDING 'D E
PIPELINER) . (D;XJIPMD7T WHOSE SURFACE IS 4 ItDES OR GREATER FFOi
'UE SOURCE) .

Ov
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3.2.6.3 FOR DIE PIPELINER ONLY: AT SIX INCIES FROM MIE SURFACE 50 MR/Hr.
MAXIMLR1, (D2VIPMDU' MlOSE SURFACE IS LESS U!AN 4 ItOES F701 DE
SOUPCE) .

3.2.7 If the inspection reveals no discrepancies, an inspection and
naintenance label (see Section 15, Page 15.5) shall be signed and
dated by the person perfortung this inspection and sccurely
attached to the projector. In addition, a record of this
inspection shall be naintained by the TSI&C RSO.

3.2.7.1 A copy of the Capleted inspection label shall be sent to the
Radiation Safety Officer as record of inspection.

|

|

O 1

|

|

|

|

|

~

v
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SD'rION 8 - EXO!ANGING SEALED SOURCES PROCEDURE

|

1.0 SWPE |

|

1.1 This procedure shall govern the exchange of sealed sources by |
TSI&C's radiographers. '

1.2 This procedure shall be used in conjunction with the TSI&C's
procedure entitled Radiation Surveys and Posting, Section 3 and
the specific procedure governing the operation of the applicable
source changer.

1

l

2.0 EQUIPMENT |

2.1 Only source changers authorized for use by TSI&C as approved and
shcun on the USNRC and/or applicable Agreertent State (s)
License (s) my be used.

7 3.0 QUALIFICATION OF RADIOGRAPHERS 'IO PEPIORM SOURCE QiANGES(G
3.1 Only qualified radiographers, who have been instructed in the

operation of source changers and have de:'onstrated satisfactory
i

performnce of a source exchange to the cognizant Assistant i
Radiation Safety Officer and/or Padiation Safety Supervisor, as ,

evidenced by documntation on TSI&C's Source Change Certification |
(See Section 15, Page 15.6), my conduct such source exchanges.

4.0 LEAK TEST

4.1 No sealed source will be put into a projector without evidence of
a currently valid leak test. New sources shcw evidence of a leak
test on the source decay curve. Sources that are r:nre than six
(6) nonths old will show evidence of the Jeak test on a Inak Test
Record supplied by the organization who evaluates the Irak Test.
Also ccrplete Source Transfer Record, RR-7 (See Section 15, Page
15.7).

5.O SURVEY fLTER

5.1 A calibrated and operable survey treter cust be used during all
source exchanges.

p
b
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SD'TIO18.1 - T/O FODEL NO. 650 SOURCE QWJGER INSTRUCTIO?S

1

1.0 SO3PE

1.1 This procedure shall govern the operation of the Technical
Operations (T/0) bbdel No. 650 Source Changer.

1.2 This procedure shall be used in conjunction with the TSI&C's
procedure entitled General Procedure for Exchanging Sealed
Sources Procedure, Section 8.

!
,

2.0 DESCRIPTION

2.1 The T/O bbdel tb. 650 Source Changer has a capacity of containing
two (2) sources, each one up to 100 curies of Iridium 192.

2.2 Tha T/O Fbdel No. 650 is a DOT type "B" approved container for
shipping.

O |V 3.0 INSTRUCTIONS FOR USE

3.1 POSITIQ4 UE PROJIX'IOR NO SOURCE OIANGER IN Ni AREA WiiERE THE I

SOURCE CNi BE EXPOSED. |
1

13.2 PIACE THE PPM D'IOR M O SOURCE Q W)GER IN A RELATIQ4 SHIP 'IO I

MIND 1IZE ANY BDOS IN THE SOURCE GUIDE TUBE NO CCt7 TROL CABLE.
USE A SEVEN (7) FOOT SD' TION OF GUIDE 'IUBE.

|
3.3 SET PROJECIOR AS FOR AN EXPOSURE NO OPUI SOURCE OIANGER. ('IO |

RDOVE COVER, BREN; SEAL N O UNBOLT. 'IO RD OVE SOURCE, IIOID j
DOW'N CAP, BRIAK SEAL NO UNBOLT. ) '

Note: When cap is renoved, the source connection is exposed and
special care must be taken to prevent dislodging a source when
handling the changer in this condition.

3.4 CONNECT SOURCE GUIDE TUBE FRCri PRCLTD'IOR 'IO ' DIE FITTING ABOVE 'HE
D5'TY OIAMBER, AVOIDING NJY SHARP BDOS.

3.5 CWSE NO IA'IOl THE SOURCE GUIDES.

3.6 hEILE FONFIORING THE RADIATION SURVEY METER, CPRE THE SOURCE
E7IO THE SOURCE OIANGER. INSURE 'HRT ' DIE SOUPCE COMPLUTELY

n TPANSFERRED FTO4 THE PICTIrIOR 'IO THE OIANGER.
V

3.7 MAKE A PADIATION SURVEY OF THE QWJGER 'IO ASSURE T!KT 'DE SURFACE
READDiG IS LESS THAN 200 MR/HR.

SD'TIQ4 8.1 REV. O PAGE 8.1.1
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3.8 OPD1 SOURCE GUIDES NO DISCOCEX'T CABLE FIO! SOURCE ASSD1 BIN.
(DISCONNECTION IS ACC01PLISIED IN TE SAME MANtER AS

DISCOCECTHE THE DRIVE CONTROL FIO1 TIE PInTDCIOR.)

3.9 DISCO 2aCT DE GUIDE TUBE FROt1 UE QIANGER.

3.10 CONNECT TIE GUIDE 711BE 'IO THE QWEER CDNTAINING TIE NB1 SOURCE.

3.11 CRTE ME DRIVE CABLE UNTIL DE COtiNECIOR BUITS ME SOURCE
COCEC'IOR.

3.12 CONNDCT Tl!E DRIVE CABLE TO TIE NB1 SOURCE. OEEK SOURCE
cot 2ECIOR FOR PROPER FIT WIMI DRIVE C/GLE. WARNING: DO NCT
FDVE SOURCE FORE DIAN h" FRCt! ITS S7ORED POSITIOi!

3.13 CIDSE NO 1ATCH TE SOURCE GUIDES.

3,14 hMILE lot 1I70RRE TIE PADIATIQ1 SURVEY METER, CPANK SCURCE 70 FULL
RETRTCTIQ1 WIMIIN pin 7D3OR.

3.15 WsKE A RADIATION SURVEY OF TIE PICTD'IOR TO ASSURE THAT TIE ,

O SURFACE READING IS LESS DIAN 200 MR/HR. l

V
3.16 DIS 00t;NECT THE SOURCE GUIDE TUBE FRQ! DE QiANGER.

3.17 AFFIX 137 SOURCE IDDTTIFICATION (ID) 70 PIGIECIOR RD OID SOURCE
ID 70 SOURCE OWCER HOID D0.71 CAP. I

|
3.18 BOLT 10ID DOCi CAP IN PIACE NO SFAL WITH M7sTERIAL PIOVIDED. |

|

3.19 INSERT LEAK TEST EVIDDJCE NO OID SOURCE DD%Y Q1 ART AIDE hTHi A '

OOPY OF ME SOURCE QWEER INSTRUCTIOtiS IN DE QiANGER GNER, |
DOLT OJVER IN PIACE ND SEAL WITH THE PATERIAL PROVIDED. |

3.20 IABEL WITH APPROPRIATE "RADIOACTIVE YELID1 IABEL" AS REQUIRED IN
SD' TION 9 IN PREPAPATIOt1 FDR SHIP!GTT.

A
U
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SELTION 8.2 - C#f% DOUSTRIES FDDEL NO. C-10 INSTRUCTIOiS

1.0 SC)PE

1.1 This procedure shall govern the operation of the Cama Industry
Fbdel No. C-10 Source Changer.

1.2 This procedure shall be used in conjunction witt the TSI&C's
procedure entitled Exchancing Scaled Sources Procedure, Section
8.

2.0 DESCRIPTIQ1

2.1 The C-10 Source Changer has a capacity of containing up to 200
curies of Iridium 192.

2.2 The C-10 is shipped in a container that is a DOT Type "B"
apprtned container for shipping.

O
U 3.0 INSTRUCTIOtiS FOR USE

3.1 SURWI TIE C-10 SHIPPDK3 ODNTADER WITH FETER. TIE RADIATIQi
INTDiSITY S1KXTLD NOT EXCEED 10 MR/HR AT 39 INCES FROff ANY
SURFILE OF THE C-10.

3.2 OPD4 TIE IDER IDCK OF THE C-10 SHIPPING COtEADER. RDDVE T11E
SIELTl PLUG.

1

3.3 COtNTT Ot2 DC OF SHORT EXQWEE 'IUBE (PIOVIDED IN TIE SHIPPHU |
BARREL) 'IO 'DE IDiER IDCKBOX OF DE C-10 SHIPPDE COtEAI?ER. |
ATTICI TIE ODER END OF TIE SHORT EXQWEE TUBE 'IO YOUR CAM. |

|

|

()
e en

Nswm%
C0w1 Awie cauCRA

(] 3.4 CPNZ YOUR OID SOURCE INIO 'nE C-10 SHIPPDE COtEAINER UNTIL IT
U REAQES A DEFINITE S'IOP.

3.5 SURVEY TO ASSURE THAT T1E OID SOURCE HAS REAQED A SAFE POSITIOti.

SDCTION 8.2 REV. O PICE 8.2.1
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3.6 IlEK THE IDER IDCK OF TIE C-10 SHIPPDG COtTTAINER Ot1IO TIE OID
PIGTAIL IOCKHG IRLL. YOU FUST BE AHARE 'IllAT 'I1E SOURCE 00UID
BE RDD/ED FFO! TIE OPm DO OF TIE IOCKBOX IF TIE ILUER IICK IS
fur ILCKID.

3.7 PDOVE TIE SHORT EXQWGE 'IUBE FIm THE C-10 SHIPPING CONTAINER.
DISOXNII:T HE 00tEROL CABLE FROt1 DE OID PIGTAIL. (ATIUPr 'IO
LOVE TfE PIGTAIL D7IO AND OUT OF TIE C-10 SHIPPING cot 7 FADER 'IO
ASSURE 'ITE IOCK IS DEPRESSED UPON THE PIGTAIL IDCKING IRLL. IF
TIE PIGTAIL CAN BE FDIED, THW OPm TIE IDER IDCK, CAREFULLY
FDE 'IIE PIGTAIL, AND IOCK 'I1E IOCK UPQ1 'I1E PIGTAIL LOCKING
BALL. DIIS WILL ASSURE THAT TIIE OID SOURCE WILL RD'AIN
PROPERLY IOCIED NO SHIELDED DURING THE RUIURN SIIIPIEt7f.

3.8 BDDE DIE SOURCE PICTICIOR CAP FFG1 THE UPPER IOCKBOX MO ATTACH
UE SOURCE PIUTECIOR CAP OVER DE OID SOURCE PIGTAIL IN 'IIE If%ER
IOCKBOX.

3.9 ATTAOI 'ITE COtfrROL CABLE 'IO DE Nm PIGTAIL WHIQ1 IS IN TIE UPPER
ILCKBOX.

p 3.10 ATTAQI SHORT EXQIANGE 'IUBE 'IO THE C-10 SHIPPING cot 7 FADER UPPER
V IICKEOX.

@ "Ett
I

_

1< LE
L& BML
we%c

E# # #wayR

3.11 UNILCK TIE U'.'PER ILCK FIm TIE NB7 SOURCE.

3.12 STROING AF FAR Ah%Y AS POSSIBLE, CRANK 'I1E Nm SOURCE FPG1 'ITE
C-10 SHIPPING CONTAINER DTIO YOUR CNERA.

3.13 _ SURVEY.

3.14 IfCK YOUR CNM IOCK.
1
'

3.15 RDOVE TIE SHORT EXQIANGE 'IUBE Fim YOUR CNERA. RDOVE TIE
SHORT EXOINGE TUBE FROM TIE C-10 SHIPPING COtTTADER.

|

p 3.16 INSERP 'IIIE SAFETY PLUG D7IO 'IIE UPPCI 7JBE OF TIE C-10 SHIPPING
V cot 7 FADER. LOCK 'IIIE UPPER ICCK OF DE C-10 SHIPPING CO7TAHER. I

l

l
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3.17 SURVEY.

3.18 PIACE 'I1IE C-10 DUO TIE BARREL IN THE SAME ORIENTATIO1 b1IIQ1 IT
h2S RECEIVED. PI1CE DE SliORP EXQlANGE 'IUBE INIO TIE BARREL.
PI1CE ME 'IOP ON DE BARREL NO SECURE WITl! DE IDClQ1G RD4G.

3.19 INSERT A SAITI*/ SEAL DIIO DE BARREL IDCKDiC RING.

3.20 SURVEY. (TIIE RADIATICN INTENSITY SHOUID NOT EXCEED 200 !!R/11R AT
ANY P1GREL SURFACE OR 10 MR/IIR AT 39 INCHES FIO4 ANY BARREL
SURFICE) .

O

O
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SIETICt18.3 - C#fM INDUSTRIES FODEL NO. C-8 INSTRUOTIONS
l

1.0 SCOPE
|

1.1 This procedure shall govern the operation of the Comnu Industry
Fbdel tb. C-8 Source Changer.

1.2 This procedure shall be used in conjunction with the TSI&C's
procedure entitled General Procedure For Exchancing Scaled
Sources Procedure, Section 8,

2.0 DESCRIPTICt1

2.1 The C-8 Source Changer has a capacity of containing up to 100
curies of Cobalt 60.

2.2 The C-8 is a DCTT Type "B" approved container for shipping.

O, 3.0 INSTRUCTIONS FOR USE
V

3.1 SURVEY TIE C-8 QWKER UITH FETER. (SURFICE READDE SHOUID LOT
EXCEED 200 MR/HR NO 10 MR/HR AT 39 UK3ES FROM THE SUPTACE) .

3.2 UNIDCK THE PLUNGER TYPE IDCK Ct1 OID SOURCE SIDE OF THE QWGER
NO REMNE ZIE SAFLTl PLUG.

3.3 CO!NEC'T TIE SHORT SOURCE EXQWEE 'IUBE 'IO THE DFTY IlrKDOX OF
THE C-8. CCtEECT TIE ODER DiD OF DE SOURCE EXQIANGE 'IUBE 'IO
THE CRfGTRON OUTLLT NIPPLE.

3.4 EtNL7 TIE COtTROL DRIVE CABLE 'IO DE OID SOURCE D4 YOUR
C M ATPCN.

3.5 RELEASE DE ID3 'IU4BLER FRC14 HE SOURCE ASSD4BLY.

3.6 CPANK TIE OID SOURCE FROf4 YOUR CR4 EPA DTIO TIE SOURCE CHNCER
UNTIL IT SIOPS, WHILE STNODE AT IDtEEST POSSIBLE DISTNCE
FRC14 THE CWFATRON.

3.7 SURVEY TIE C-8 QWEER 'IO BE SURE THAT TIE SOURCE H76 RElCIED A
SAFE POSITION.

.
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3.8 DEPRESS 71E IDCK PIU!EER. CIDCK TO ASSURE DIAT 71E LOCK PIUNGER
!!AS ENGAGED TIE IDCKDE BALL MO URT 71IE SOURCE CNEUT trNE IN
EITIER DIRECTION BY GUTfLY CPANKDE IN BCfl11 DIRELTIONS, DETAQ1
UE SOUTCE EXOIANGE 7UBE AND PULL IN FROM 71IE SOURCE OIANGER
SID1LY, h111LE CRANKING FDF5%RD 71E ADDITIOtRL DRIVE CABLE FOR
CLL\RANCE. COtEINUE 'IO FDNITOR WITil THE SURVEY tETER TO BE
CDEAIN 711AT TIE SOURCE IS IOCKED IN DE SAFE POSITIO4. TIE OID
SOURCE CABLE NO SAF-T-KEY 03NNECIORS SHOULD OTE INIO VID1 AT
TllIS POINT.

3.9 REQIIrK POSITION OF TIE SOURCE IDCKHE BALL TO ASCDEAIN THAT TIE
BALL IS DIRILTLY UNDER TIE ILCK PIENGER AND THAT 'I1E SOURCE
CNCUT FDVE IN EITIIER DIRIETION. DISCOtciECT TIE COtirROL CABLE
FROM TIE SOURCE PIGTAIL.

3.10 AT THIS POIITT, ATTA01 THE SAFL'TY CAP INIO TIIE OID SOURCE IDCKBOX
70 PRCffECT DE SOURCE ASSDGLY AND FURHER COtTfAIN IT FROM
RDDVAL IF TIE IDCK UU4BLER WERE RELEASED.

3.11 2DVE TIE GAbf% TRON 701E9 SDURCE DO OF MIE C-8 QiANGER.

/l 3.12 RD.DVE THE SAFLTY CAP FRQ4 TIE IDCKBOX !GRIID ND1 SOURCE.
'

V
3.13 COMUP DE cot 7fROL DRIVE CABLE TO TIE ND1 SOURCE AND SCRB171{E

SOURCE EX0INJGE 7UBE It?IO TIE IDCKBOX.

3.14 UIEDCK TifE ND? SOURCE IDCK 'IU4BLER.

3.15 STRO AS FAR NRY AS POSSIBLE AND DRN; THE NDi SOURCE INIO TIE
GMfRTRON U!TflL IT COTES 'IO THE SAFE POSITIOi,

3.16 SURVEY THE IDOGD Nai SOURCE Di THE GMTATRON.

3.17 DISCOMrr 71E CotTTROL CABLE FROM TIE SOURCE AND GMTETRON.

3.18 RDDVE TIIE FOURCE EXOINCE TUBE FRCri UE GMf RTRON NO C-8 SOrJRCE
O W EER.

1

3.19 SCRD7 TrIE SAFLTY PLUG INIO TIE C-8 SOURCE CHNJGER IOCKBOX MARIID 1

134 SOURCE N O IOCK.

3.20 SURVEY TIE SOURCE OW1GER 70 BE SURE THAT THE SURFACE RADIATICN
DOES NCrr EXCEED 200 MR/HR, or 10 MR/HR AT 39 INQIES FRCri IIIE .

|SURFACE.

ou .i
|
|
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SD'rIO4 9 - TPANSPORPATICN OF PADIOACTIVE MATERIAL

1.0 SCDPE

1.1 Tnis procedure describes the shipping paper, packaging, nurking,
labeling and placarding requirenents for Transportation of
Radioactive Material via TSI&C's vehicle and ccrron carrier.

1.2 This procedure confonns to the requirenents of USNBC Title 10 CFR
Part 71 and the Department of Transportation, Title 49 Parts 171
to 177.

1.3 This procedure shall be used in conjunction with TSI&C's
procedures entitled Radiation Surveys and Posting, Section 3 and
General Use of Radiation Survey Instnrnents, Section 4.

2.0 PACKAGDG

2.1 Projectors and source changers shall be packaged as described
belcw:

PACKAGDE REQUIRDDITS
m
kj

Exp3sure Device (ED) bbxinum Activity Pdninra Type of O/er-
or Source Changer (SC) And Source Type Pack or Container

Ganna Ind. 100 curies, IR-192 Barrel 821-1005-006
Pipeliner #1 (ED)

T/O 650 (SC) 200 curies, IR-192 tbne required
(two 100 curie sources)

T/O 533 (ED) 100 curies, IR-192 715 Shipping Barrel

Garmu Ind. C-10 (SC) 200 curies, IR-192 Shipping Barrel

Ganta Ind. C-8 (SC) 100 curies, Co-60 lbne required

T/O 660 (ED) 100 curies, IR-192 None required

Gannutron 20A (ED) 20 curies, CO-60 lbne required

T/O 616 (ED) 200 curies, IR-192 715 Shipping Barrel

T/O 773 (CD) ,16 curies, CS-137 lbne Required .

*g,
)
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Exposure Device (ED) Maxinum Activity Mininum Type of Over-
or Source Changer (SC) And Source Type Pack or Container

i

!
|(CanTa Ind)

Century (W) 100 curies, IR-192 Shipping Barrel

Comna Ind, l

Pipeliner #201 (m) 200 curies, IR-192 Shipping Barrel
1

Ga: natron #100A (ED) 100 curies, CO-60 None Required

J. L. Sheppard
Calibrator 28-5 .12 curies, CS-137 None Required

J. L. Sheppard
Calibrator 28-6A 1.2 curies, CS-137 lbne Required |

i
|

2.2 When shipping a source changer or exposure device containing a l

source, assure that the source is in the properly stored I

position. |
V 2.3 The exposure device or source changer shall be prepared for

shipment as follws:
,

|

2.3.1 Exposure Davice - Assure that the shipping plug is securely in I
place and sealed and the device is locked. |

|

2.3.2 Source Chancer - Assure that the source hold dwn and cover are |

properly bolted on and sealed. '

3.0 MARKING

3.1 Each package of radioactive material prepared for transport shall
contain the follwing information marked on the exterior surface of
the package.

i

|

h(J
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3.1.1 Proper Shipping ihm

Source Changer or Package Proper Shipping Nanu/
Containing Expasure Device Identification Number

A) Containing source Radioactive thterial
Special Form N.O.S.;
UN2974

B) Enpty (except lead Mfg'd. frcm natural

shielded devices) or depleted uranium;
UN2909

3.1.2 'Ihe nann and address of TSI&c.

3.1.3 The USNRC Carpliance Number or Type of Package. (See Section 15,
Page 15.7.)

4.0 IABELING

~~'s 4.1 Survey the package to determine the proper shipping label as(V described in the follcuing:

thxirum Radiation Invel at Pequired label
Surface & 39 Inches From
Surface of Package

A) Radiation level not exceeding PADIQ7CTIVE WHITE I
0.5 MR/lR at surface. (see attachnent #1,

Figure A)

B) (1) Radiation level greater *RADIOTCTIVE YELID1 II
than 0.51m/im at the surface (see attachannt #1,
and (2) not greater than Figure B)
1.0 tm/la at 39 inches.

C) (1) Radiation level greater *RADIQ7CTIVE YELID1 III
than 50 MR/im, but not (See attachnent #1,

exceeding 200 1m/IE at the Figure C)
surface and (2) greater thm 1.0
lE/HR but not greater than 10
MR/IE at 39 inches.

*t m E: The transport index is the highest radiation level in
millirem per hour at 39 inches from any accessible external
surface of the package. 'Ihis nunber shall be expressed in thep) next highest tenth and written in the transport index box on theu
RADIQ7CTIVE YELID1 II and III IAETA, (e.g. , 1.01 millirem, 1.1
millirem. Enter 1.1 in transport index).

SILTICri 9 REV. O PAGE 9.3
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' 4. 2 Cceplete tw (2) appropriate labels indicating the contents,
Iridium 192, Cobalt 60 and the nurber of curies. For PADIO7CTIVE
II and III labels, record the transport index in the box (See
Note above) . The label shall be attached to opposite sides of
the package, one being placed near the shipping label.

4.3 Drpty expasure devices or source changers do not require
labeling, if the following conditions exist:

4.3.1 TIE RICIATIQ4 LEVEL AT TIE SURFICE IS LESS THD10.5 MR/IIR.

4.3.2 'I1ERE IS NO MEASUPABLE PADIATION LEVEL AT 39 IlOES FROM 'IIIE
SURFACE.

4.3.3 IF TIE ABOVE COIDITIONS EXISTS, TIE PICKAGE IABEL SHALL BE BIR1K
OR M1 DPI"I IABEL MO 'nE FOLIIllING STATDM SHALL BE ATTACHED
'IO TIE PICKAGE:

"'IIIIS PACKAGE CONFORiS 'IO TIE CONDITIQ1S NO LIMIT 1sTIQ4S
SPECIFIED IN 49CFR 173.424 FOR EXuTnD RADIO 7CTIVE MATEPJALS,
ARTICLES PRR;TICIURED FFQ4 DEPLUTED URANIUM; UN2909."

n
LJ

5.0 SHIPPIIK; PAPERS

5.1 Shipmnts via ccrrrrcial carrier:

5.1.1 A separate bill of lading or air bill shall be ccrpleted for FACH
PICKAGE of radioactive material. The bill shall be mrked in the
Hazardous bbterial (101) colum.

5.1.2 The proper shipping nam as described below shall be entered on the
bill of lading or air bill for each package.

Package Containing Exposure Proper Shipping Nam /
Device or Source Changer Identification Ntrber
(including an empty device)

A) Containing Source PADIO7CTIVE FRTERIAL,
Special Fom, N.O.S. ;
UN2974

B) Erpty Device RADIO 7CTIVE PATERIAL,
Mfg'd. frcm natural or

g^3 depleted uranium; UN2909
G

SECTIOi 9 REV. O PAGE 9.4



TRI k ATE I N5 PECTI ON & bMS ULT ANTS
l

RADIATION SAFETY MANUAL
i i
v

5.1.3 The bill of lading or air bill shall contain tv.o (2) copies of t

Source Transfer Records described in Paragraph 6.

5.2 These requirerents shall be followed even if the device is enpty.

6.0 SHIPPING /SOUFCE TPANSFER RIrORD

6.1 As a mininrn, four (4) copies of th3 Source Transfer Pecord shown
in Section 15, Page 15.7 shall be ccrrpleted for each package of
radioactive material. Distribution shall be as follcus:

6.1.1 Wo (2) copies shall be attached to the bill of lading or air bill.

6.1.2 One (1) copy forwarded to the Radiation Safety Officer.

6.1.3 A copy is to be placed in the shipping container. |

6.2 The Source Transfer Pecord shall be certified in accordance with
49CFR 172.204.

lg
U' 7.0 TPANSPORTING RADIOISOIOPES VIA TSI&C's AUIHORIZED VDIICLE

7.1 Three (3) copies of the Source Transfer Pecord shown in Section
15, Page 15.7 shall be ccrpleted for each package of radioactive ,

mterial. One copy is to be placed in the container, one in j
driver's ccrpartnent near the driver and one to be forwarded to
the Radiation Safety Officer.

7.2 On ccrpletion of terparary assignnents, the Source Transfer
Pecord, indicating the pentanent transfer of the sealed source,
shall be completed and distributed, hhen radiographers are
noving frcrn jobsite to jobsite on a daily / weekly basis, TSI&C
will use Padioactive Material Transportation Pecord instead of
the Source Transfer Pecord.

7.3 The radioactive device shall be either blocked, braced or strapped
to prevent shifting within the vehicle during transport.

7.4 The requirerents of Paragraphs 1.0, 2.0 3.0 and 4.0 shall apply
with additional requirerents as follows:

7.4.1 A calibrated, operable survey meter shall be located in the vehicle
near the driver.

^'

(G
i
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7.4.2 A radiation survey shall be conducted to insure that the radiation
level at the external surface of the vehicle and at tM driver's
seat is 2 MR/HR or less.

7.4.3 Each vehicle, while transporting a radio-isotope requiring a
PADIGCTIVE YELID1 III Label, (See Attachmnt !b. 1, Figure C),
shall display on tM front, back and both sides of the vehicle,
placards displaying the word "PADIGCTIVE"; (see Attach: Tent 4).

7.4.3.1 These PIACMOS shall be renoved or covered when the vehicle does
not contain the article for witich such mrking is required
(D.O.T. 49, Part 177.823, a).

7.4.4 Each vehicle requiring placards as specified in Paragraph 7.4.3
above, shall have posted in a conspicuous place as sham in
Attachmnt No. 2 notifying authorities who to contact in the
event of an accident.

|
1

8.0 SHIPts7f BY CARGO AIRCPAPT

8.1 In addition the the requiremnts of Paragraphs 1.0 through 6.0, tha
L- ,

following requiremnts shall also apply for ship:ent of radioactive l
mterial via cargo aircraft, l

8.1.1 'Ihe package shall have a "CARGO AIRCPAFT ONLY" label as shown on
Attachmnt #3 affixed to the exterior surface.

A
V
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ATTAGEE2Tf IUBER 2

%@YO@E

In case of an accident involving this vehicle

IMMEDIATELY NOTIFY

TRI STliTE INSPIrTION AND CONSULTAV, TS

115 Island Avenue

O-
FtKees Pocks, PA 15136

412/771-0262

NIGITS
SUIDAYS CALL:
HOLID73S

Alfred J. bbeller
76 Crescent Boulevard D< tension
Coraopolis, PA 15108
412/457-7565

Michael J. Stiger
Ridge Road Extension
Baden, PA 15009
412/869-1492

O
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SDCTIOJ 10 - RIEEIPT OF RADIOACTIVE MATERIAL PIOUCES

1.0 SCDPE

1.1 This procedure shall establish guidelines for receiving and
opening packages containing radioactive mterials.

1.2 This procedure conforms to the requiremnts of Title 10 CFR Part
20,205 and Title 49 CFR and applicable licensed agrcemnt state
regulations.

1.3 This procedure shall be used in conjunction with the TSI&C's
procedure entitled General Use of Radiation Survey Instrunents,
Section 4.

2.0 GD4ERAL

2.1 Packages containing radioactive mterials are to be received in
accordance with USimC Title 10 CPR Part 20.205, Paragraphs A and

(O C and/or applicable agreemnt state regulations.
V

2.2 Only qualified radiographers and assistant radiographers my
stuvey or open packages containing radioactive mterial.

2.3 If a radiation survey conducted in accordance with US!GC Title 10
CFR Part 20.205C or applicable agreemnt state regulations
reveals a radiation level in excess of allcwable limits, the
package shall M segregated, roped off, barricaded or otherwise
stored so as to preclude unnecessary exposure above 2 MR/HR, and
tM cognizant Padiation Safety Supervisor or Assistant Radiation
Safety Officer shall be notified irrediately.

|

|
.

3.0 FIrEIPT OF PACFJCE CO?TAINIFK3 BADItVCTIVE MTCERIAL |

3.1 Surveyed in accordance with UStmC Title 10 CFR Part 20.205C or
applicable agreenent state regulations.

3.2 Examined for proper labeling, classification, evidence of
activity and leak test and the applicable sections of a TSI&C
"Radioactive tbterial Peceiving Peport", Form RR-4 (see Section
15, Page 15.8) completed.

3.2.1 IF ANY OF TIE IGOVE ITRIS ARE IN NOtKmPLIANCE, THE CDGNIZANT
p PADIATION SAFTTY OFFICER OR PADIATION SAFLTl SUPERVISOR SHALL BE
V IUTIFIED.

SD' TION 10 REV. O PAGE 10.1
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SDCTION 11 - COtDUCTIIKI A LEAK TEST OF SEALED SOURCES

1.0 SCDPE

1.1 This procedure shall govern the mthod of perfoming Irak 'Ibst on
radioisotopes used by TSI&C.

1.2 This procedure conforms to the requiremnts of USNFC Title 10 CFR
Part 34.25 and applicable licensed agreemnt state regulations.

1.3 This procedure shall be used in conjunction with the TSI&C's
procedure entitled Radiation Safety Records, Sectim 14.

2.0 GENERAL

2.1 Only those personnel authorized to perfom leak tests by TSI&C as
docu~ented on TSI&C's leak 'Ibsts Certification (see Section 15,
Page 15.6) may perfom such test.

(~i 2.2 One of the follcwing leak test kits shall be used for wipe
V testing scaled sources possessed by TSI&C:

2.2.1 Applied Health Physics Mark V Inak Test Kit.

2.2.2 Ca ra Industries Kcuipe Irak Test Kit.

2.3 Each sealed source shall be tested for leakage at intervals not
to exceed six (6) nonths while in use. Sources exempted frcxn
this test during storage, shall be test d for leakage prior to
any use or transfer.

2.4 Applicable radiation safety precautions shall be m untained
throughout the perforrance of this test.

3.0 PERIDPFANCE OF TEST |
|

3.1 The wipe test shall be perforned in accordance with the
supplier's instructions, a copy of which is included in each

,

kit. |

|

3.2 If indicated surface activity of the wipe test sanple exceeds I
.005 microcuries, the cognizant Assistant Radiation Safety |

Officer or Radiation Safety Supervisor should be notific<1
O irreliately.

L)
,

1

i

i

|
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4.0 REDRDS
|

4.1 Records of leak test results shall be kept in units of 1
,

microcuries and maintained for inspection of the USNBC or I

applicable agrecrent state.

1

O

|

O
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SECTIOJ 12 - DIERGDCI PIOCEDURE

1.0 SCOPE

1.1 The procedure as defined herein shall govern the steps to be
taken by the radiographer and radiographer's assistant in the
event of an ercrgency situation concerning radiation producing
equiprent. 'Ihis procedure is designed to caply with Federal,
State and Iocal requiremnts concerning emrgency situations.

2.O RESPONSIBILITIES

2.1 It is the radiographer's responsibility to notify TSI&C of any
emrgency situation wherein he feels that an emrgency situation
exists whether it be in the transportation, use and/or storage of
source material.

2.2 The Ad:ninistrative personnel at TSI&C to be notified via
telephone "CDLLECT" are:

2.2.1 btKees Rocks, PA Corporate Office:
A
U Telephonc thzmber (412) 771-0262

RADIATIQi SAFETY OFFICER
A. J. tbeller (412) 457-7565 (Pesidence)

or
ASSISTA!?T RTOIATION SAFLTI OFFICER
M. H. Stiger (412) 869-1492 (Residence)

3.0 DERGDCI SI'IUATIQ1

3.1 D crgency situations are defined but not limited to the
following:

3.1.1 DOSIMETER GOES OFF 200 MR SCALE.

3.1.2 RADIO 7CTIVE SOURCE BDI!ES S7UQ: IN SOURCE GUIDE 7UBE.

3.1.3 SOURCE PR1TICIOR IS DROPPED IN RIGGIN3 70 W3RK IDCATIOi,

1

3.1.4 PADIATION SURVEY INSTRUMDTT DDES ICT FU CTION PROPERLY (QUD; l

B7CK-UP PADIATIO; SLMI INSTRTENT FIRST) .
I

^
\

'

I
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3.1.5 ACCIDD7T IN TPANSPOlUATIQ1 OF SOURCE PATERIAL VIA !OBIII
IADORA70RY OR COTNiY CAR.
IUTE: In the event of a radiographer beccming incapacitated
during an accident, placards shculd be in an appropriate place in
the vehicle to infom Iocal, State and/or Civil authorities who
they should contact.
NEVER ILWE DE SCE!E OF 'HE AOCIDDE UNLESS YOU NEED FEDICAL
ATTENTIQ1 until you are sure of the security of source mterial.

3.1.6 FIRE Di S'IOPAGE BUIIDRG h1ERE SOURCES ARE TD!POPARILY STORID AT
CQiSTRLUTION SITES. YCU AS A RADIOGPAPIER SHALL POST 'U E
TELEPHQ E NUMBER h1ERE YOU CAN BE REAQED BY SITE FRNAGDEC
PEPSOICEL AND/OR DE IOCAL FIRE DEPARDETT.

3.1.7 BIOKE COICiEC'IOR OF SOURCE FETERIAL 'IO DRIVE CABLE PREVDEDG
RETPACTING OF SOURCE 70 ITS SHIELDED POSITIQ4.

3.1.8 IDST OR STOLD1 SOUPCE PATERIAL.

3.1.9 NiY SITUATION h1EREIN YOU AS A PADIOCPAPIER HAVE REASON TO
BELIEVE TlWT N1 OVEREXPOSURE TO RTOIATIQ1 HAS OCCURRID 'IO

O R70IATION WORKEPS AND/OR NCN-PADIATION WORKEPS OR N1Y PROPERIY
V DAFRGE OCCUPRDG OUT OF SOURCE 1RTERIAL.

4.0 DECENCY SI7UATION ASSESS!E7T

4.1 In the event of an e crgency situation, the radiographer shall-

assess the sitation as follcws:

4.1.1 RESTRICT MO POST TIE RADIATIQi OR SUSPIX:TED RADIATIQi AREA TO A
2 Fm/HR LEVEL. THIS CNi BE DOE EFDER WITH A PADIATION SURVEY
DiSTRU!ETT OR BY CAlfUIATIONS.

4.1.2 "CAUILY" REVID7100 ASSESS 'DE SITUATIQi. For exarple:

1) You have reason to believe tJut an individual has received
an over-exposure (over 100 FT) . Calculate the exposure
based on tire-distance and the source activity. If your
calculation shcus 1 R or nore, the individual shall be
scheduled for an 2 mediate blood test.

2) Da,oge of source mterial projector controls due to ,

accident. They can becme daraged by cranes, etc. I

3) Crushed source mterial guide tubes (scrething fell on
(] thcm),
w/

SD' TION 12 REV. O PAGE 12.2
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4.2 After assess: Tent, "IMEDIATELY" notify via telephone "CX)LLECT"
the respective Radiation Safety Supervisor for direction and
resolution of the situation.

5.0 REPORTING /?DTIFICATION

5.1 It shall be the responsibility of the Radiation Safety Officer
(Ccrpany RSO) to file with the appropriate regulatory body
reports as required for energency situations.

5.2 In the event that the radiographer cannot locate the Radiation
Safety Supervisor or the Radiation Safety Officer, he shall be
required to notify the appropriate Federal and/or State
Radiation Control Board by telephone. 'Ihe telephone nuder of
the USNRC Ccrpliance Pegion can be found on USNRC Form 3 and/or
the equivalent for respective agreenent states which shall be
posted in the laboratory or field location. Phone nuder for
licensed agreenent states will be recorded on th3 applicable
State Notice To D lT oyees Form.

p 5.3 After any energency situation involving source mterial or
d equiptent, you shall ccriplete the Incident Data Report (Section

15, Page 15.4) to this procedure giving detailed infomation as
required concerning the escrgency situation.

O,
.
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SDC'TIQi 13 - PADICCPAPfERS PEREDRWEE REVID1

1.0 SCDPE

1.1 This procedure establishes the guidelines for reviewing an
individual's performnce to assure ccrpliance with TSI&C's
Operating and Drrgency Procedures and applicable USNBC and/or
state regulations.

2.0 RESPOtSIBILITIES

2.1 Performnce reviews shall be conducted by the Radiation Safety
Officer and/or Assistant Radiation Safety Officer.

3.0 PERFDRWEE REVIEh'S

:

3.1 Performnce reviews shall be conducted on an announced and
unannounced basis at the discretion of the auditor.

A:s
V 3.2 A quarterly review shall be conducted on each radiographer and/or

assistant radiographer for expliance with the require ents
contained in this mnual.

3.2.1 If a radiographer or a radiographer's assistant has not lparticipated in a radicgraphic operation for nore than three !
nonths since the last review, that individual's perform 1nce nust I

be observed and recorded the next tire the individual |

participates in a radiographic operation. |

3.3 The elenunts to be audited are listed in the Radiographer's
Perfomince Review, Form RR-1 (See Section 15, Page 15.9) .

3.4 'Ibe auditor shall observe an actual radiographic operation.
!

4.0 DISOUALIFICATIQi/UPGPADDE
|

4.1 If an individual cannot denenstrate thorough understanding of the
items listed in the Radiographer's Perforrance Review, (Section
15, Page 15.9) he shall:

4.1.1 Be disqualified frcn working with radioactive mterial until he:

O a) CO@lrIES ADDITIGAL TRADIDKi D1 'IEE DEICID7f AREAS.O
b) DEPDiDDG UPQi ' DIE SLVERITY OF T1IE DTICIDCY, BE

DISCIPLINID.

SD'fl0113 REV O PICE 13.1
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5.0 RD00RDS

5.1 A record of each radiographer's perfontunce review shall be
corpleted and retained by the Assistant Radiation Safety Officer ;
and copies sent to the Radiation Safety Officer.

i

|

I

O

O
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SDCTION 14 - PADIATIO1 SAFErY RIIDRDS

1.0 S(DPE

1.1 This procedure shall govern the naintenance of reports and
records that each radiographer is required to generate as
applicable and retain in cmpliance with the USNBC and/or state
regulations.

1.2 The following reports and records are included in this procedure
not only in text but, also in Section 15

1.2.1 Radiograher's Perfornance Review (Section 15, Page 15.9) .

1.2.2 Radiographic Operations Report, PA-2 (Section 15, Page 15.3).

1.2.3 Source Change and Leak 'Ibst Certification Pecord (Section 15,
Page 15.6).

1.2.4 Incident Data Peport (Section 15, Page 15.4).
o

1.2.5 Radioactive Material Paceiving Report (Section 15, Page 15.8) .

1.2.6 Source Transfer Pecord (Section 15, Page 15.7)

1.2.7 Radioactive Paterial Transportation Pecord (Section 15, Page
15.10).

1.2.8 Dasineter Calibration Record (Section 15, Page 15.12) .

1.2.9 Quarterly Inventory Record (Section 15, Page 15.13) .

2.0 INIC7r

2.1 It is the intent of this procedure to provide a ready reference
to a radiographer shcwing the reports that he is responsible for
completing. Since many of the reports are self-explanatory, no
specific instniction are given for detailed cmpletion. If the
report is to be ccrrpleted after the perionence of an operation
for which there is a TSI&C procedure, that procedure will be
referenced in the applicable part of this procedure and any
special instructions for the use of that report will be found
in the referenced procedure.

SECTIQ1 14 REV. O PAGE 14.1
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3.0 REPORTS

3.1 Padiographic Operations Report (See TSI&C procedure entitled
Personnel Fbnitoring Equirrrnt and Usage, Section 2). A
Radiographic Operations Report (See Section 15, Page 15.3) must
be empleted by personnel daily when they are perfoming
radiography activities. At tha end of the work week, these
reports nust be forwarded to the respective Assistant Radiation
Safety Officer for transmittal to the Radiation Safety Officer.

3.2 TSI&C Radiographic Operations Report

The TSI&C Radiographic Operations Peport (See Section 15, Page
15.3) is to be empleted as applicable for each tim a source is
transported or used. This report consists of:

3.2.1 SOURCE UTILIZATION RECORD AS REQUIRED BY USNRC TITLE 10 CFR PART
34.27 AND APPLICABLE LICENSED STATE REGUIATIWS.

3.2.2 A PAltEmANCE AND INSPELTION OF 'lHE PIOIOGPAPICC EXPOSURE DEVICE
AS REQUIRED BY USNRC TITLE 10 CFR PARP 34.28 AND APPLICABLE

Il LICESED STATE REI;UIATIONS.
V

3.2.3 A PADIATIOti SURVEY OF RADIOGPAPIIIC OPEPATIONS SHGiING SOURCE
IlDCATIONS AND RADIATION ILVELS AT BOUNDARIES OF RESTRICTW Id1EAS.

3.2.4 A SURVEY (12 EIRE CIRCU?:FERDCE) RE03RD OF 'IHE DEVICE Wilm IT IS
PIACED IN A S'IORAGE AREA AS REQUIRED BY USNRC TITLE 10 CFR PldC
34.43, PAPAGPAPH C AND APPLICABLE LICENSED STATE REI;UIATIWS.

3.2.5 A VEICLE SURVEY RECORD 'IO ASSURE CWPLIANCE WI'IH DEPAIUMmT OF
TRANSPORTATION REGUIATIONS OJtEAINED IN TITLE 49 CFR PARTS 171
THROUGH 177 AND APPLICABLE USNRC AND/OR STICE REGUIATIONS.

The TSI&C Radiographic Operations Peport is to be conpleted in
duplicate, one (1) copy of which is sent to the respective
Assistant Radiation Safety Officer at the end of the work week
and one (1) copy of which is sent to and mintained by the
Radiation Safety Supervisor.

3.3 Source chance and Irak Test Certification Record

A Source Change and leak Test Certification Pecord (See Sectaon
15, Page 15.6) shall be cmpleted, as applicable, in accordance
with instructions contained in TSI&C's procedure entitled
Conducting a Irak Test, Section 11 or Erchangina Scaled Sources

r'T Procedure, Section 8.
LI
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3.4 Incident Data Peport, Fonn No. RR-3)

An Incident Data Peport (See Section 15, Page 15.4) shall be
ccripleted in the circumstance that:

3.4.1 A DOSIMLTER IS DISO!ARGED BEYOt0 ITS CAPACITY AND IffEIATE
PIOCESSING OF A FII14 BADGE IS RD20 IRED.

3.4.2 A FII14 BADGE BDJ0t4ES blT. , IDST OR MUTIIATED.

3.4.3 A FII14 BADGE MAY INDICATE AN EXCESSIVE EXPOSURE h11IGI 'IHE USER
DID NCTI RDCEIVE.

3.4.4 A problem or incident has occurred which must be reported.

3.4.5 The ccepleted report shall be sent to the Radiation Safety
Officer as soon as possible.

3.5 Radioactive Fbterial Receiving Report

A Padioactive Fbterial Receiving Report (See Section 15, Page

{#') 15.8) shall be ccrpleted in accordance with TSI&C's Procedure
entitled Receipt of Radioactive Material Packages. These reports
are to be conpleted in duplicate, one (1) copy to be sent to the
PSO and one (1) to b3 retained by the Padiation Safety
Supen'isor.

3.6 Source Transfer Record
.

|A Source Transfer Record (See Section 15, Page 15.7) shall be
ccupleted in accordance with TSI&C's procedure entitled, j

Transportation of Radioactive lbterials, Section 12. In !

addition, when a source is being transported over the road frctn
jcb to job, the Padioactive Futerial Transportation Record (see
Sectiort 15, Page 15.10) shall be ccrpleted by the radiographer.

3.7 Quarterly Inventorv Pecord |
|

The Quarterly Inventory Record (see Section 15, Page 15.13) shall i
be ccepleted in accordance with TSI&C's procedure entitled
Radiation Safety Administration, Section 1.

A
V i

*1
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3.8 [bsincter Calibration Record

The Dosinnter Calibration Pecord (see Section 15, Page 15.12)
shall be ccnplete in accordance with TSI6C's procedure entitled
Calibration Procedure for Dosimeters, Section 2.1.

3.9 Survey Instruments Calibration Pecord

The Survey bbter Calibration Pecord (see Section 15, Page 15.11)
shall be capleted in accordance with the requirements of the
applicable operating instruction' for calibrators, Section 5.4,
5.10 and 5.11.

O

,

1

O
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ID
U

RADIOGPAPHIC OPERATIONS REPORT (RR-2)

Psot of Form m 2

- i '. Date Rev o
'/

WC License No -'

Expires on

RADIOGRAPHIC OPERATIONS REPORT

'sARNING* - INTENTIONAL F AILURE TO RECORD IWORMATION ACCLRATELY ON THIS FORN
CAN RESLt.T IN TERMINATION

LOCATION. CITY STATE CCHTRACT No

TYPE & RADIATICN:
X. ray MODEL No SERIAL No KV MA

GNte-RAY CDHTAITR K OEL No M RIAL No

ISOTDPE $0lR 2 ftICL No SERIAL No CLRIES

LEAX TEST DLE DATE

SmVEY INSTRIENT USED

t%KE KDEL KRIAL No RECALIBRATICH OLE DATE

..........................................................................................

RECCRD OF PHYSICAL SLEFACE SLRVEY mhR IN STORAE AREA

RADIOGRAFHIC EQJIPrENT INSRCTED * RESULT OF PHYSICAL SURVEY *
FER TK FOLLOvIN0044 LIST re

g

") IPOICATE OK or POT APRICAfLE (N'A) or REPAIR (R) Et aIf (R) is incicated cetact the Radlaum safety servisor before
procettine with wort r1

_ A. SLP/EY PROICTOR FCE EXTSSIVE RADIATICH LEVELS. * *
-B. PROICTOR INSRCTED Fm DA%T TO FITTINGS, LOCK. E I ext Et

* I

FASTDERS & LABELS.
_C. CONTROL CAELE INSMCTED FCR DJTS, BREAXS, DROKEN ft it

OR LOOT FITTIPOS. 1
M_D. mA* INSRCTED FCR LOCSETSS.

'
_E. QUIDE TUDE INSMCTED FOR CUTS, CRUSHING NO

BFJEN OR LOOT FITTItGS. FI

-F CULLIt%TW, IF UTD, CKCKED FOR SECLRE
WARNIPC SIGNS NO RCPES RAIDATTAOtENT,

_G. OPERATION & CONTROL CH4ED TO ASSURE FREEDOM AS REQUIRED YES O
OF SOLRT POVEtENT. CONSTANT SP/EILLM YES O

M. SCLR2 RETtRED TO g3
Cets-

TK COP,TAIPER SmVEY AFTER
inscecue cucleted t,y Cate

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

RECORD & PtffSICAL Smf AM SUFWEY TO DETERMIT SOLRT La41ooracm

IS IN SHIELCCD POSITION AFTER PLA2 TENT IN STORAGE AREA LEET & EXPOSWE
mhR NLifER 7 EXPOSURES

SLP/EY & STCR82 NEA mhR

RADICOWtER BADT No DATE DOSIrtTER S/N m
RADIDOP#tER'S ASST. BAcq No DATE DOSIrETER S/N m

REVIEtED BY DATE

Cj Mclaiton Wtit $Jth150R
COPY - W!atta Wifv 9f flCOL COPY Wl All2 WifY SWth!tCA/A!!!!!ast WI Afla WtiY of f!CIR
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INCIDmr DATA REPORr (RR-3)

__ _ _ _ _ _ _ _ _ _ . . _ . _ _ _ _

..e...
M M IR3

I .n ,< ., , . .m

Tell 8(P0ef fl 19 6( (PF (fil vits a It mCwal ta f at Evtsi inA11L

. .,. e . . . i e , i . , i . . . . . .e. . .e ,.., .: De = . . i . .u
. i ,e

.

, . . . .&
. . . . ~ . . . . n i, . . . . e . . .e e .. . . . i . e

i .n . e . i . . .

.. ... . e n . . .. .e .e . - . .e . ~ i n . i e. ., i.. .

C. . . . .. .e , s . . i. .. n e .e . . , . e n . i t e ,e . .. i e ,
e s.e oi s es e spet e e t ha t v ne w n t me.e ret e l ves.r

Sittice t . ((es t e t e a ll tiew)

1. se( : S t 6saf ve t e

I, acet $MAfl0e
P > eat n . ie tief ti.ie

). $l$ T$. STOP kAllMLAPmit OP{ t.Alibel p up( $ 1 &f ( L T f($ 30

4. DID 709 t*f lFt T0ve LAll Aflee lar(TT lv*tevil08

Allill&mf LADi&f ten SM(f t Offl((t

RA31afl0a $U(if ptfit(p

5 t>t st batt : T i mi i

6. *lta of 1=( 11(al 0((vet (614. ((0aP tf( lt(fles 3)6

8 ((OmPL(f t l((flee 3) (. (CPPLif( littles 4)
6(C,s. . . (.. .. E - .... i. , m ... . _ ........,

l. *(a yt al TOW As&S{ inAT Toyt DClin(f(B vis1 $Ff $LAgi f 6Af f s

taat:
3 4r *tslisti Cit a.t spogwat octo et t, at Aat pintan([ wit ( tov Ws

lo, a (( t FDs m%At L(n;1a Of f i n( t

) PhaJflite D( e llt ( t**64Tt p . mo rt Amt nop(6 5/s

4. lAe(C TYP( . It t32_(0 60_ _l0 8:t l/s Act iv e TV
(va it s

). I,8 Fi f RIIt E . AOD( h _ l(0144 k#8(8
6. (I*Lais le M T A IL [LAITLY ly(S o f s t hC 1 mat M(Ve B(D. (W.e Re yef te llde)

,

P.ge ) .f 3

RM IR3 .

|
!

l[tf ice 3 . (3 Le, C erv le t e d g g b ta n' "9" Abe.e St< v"e fle

1, (le6Als in Mi&lL #0W 10.1 fita RAMI B(C Art Wif. 8Willaf(D et Lett.
(vse ie.e r n e l i ee l

SECfles 4 (3gCrvletesg h 6 13 '1" g 6.c v' r e f >

1. *tet wat vp.e f lLa bkLG( L6;a1(6 *le TDW SILitf( IT Wal 1880l(6 79

4As tal Get

j. p?w Aw(p BJalalles 60 70, stL t(vt T0.8 f tLa gap 6( tt t(ly g p1
IOC i. 300 8820 to.IM phJoe t 60C H A. eve 600 mm

1P S .**

3 *e wtat vpw att vtasia; vpwt plLa lasst?

|

%
(IP Att (LACTLT (f t tfin'BG 1 mat M(vit(0 (vse Leveesa llee .F 5%et)4. 6

$. De fut Elytelt $1)( l.CLVR4 A.9 Of p(t OBf DW11$5 kBil(s T91w Fl[L ll
P(tit et ri .
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!%ItTTENANCE INSPD' TION STICKER 1

i

~
TRI STATE INSPECTION

l15 Island Avenue
McKEES ROCKS, PA 15136

(412) 771 0262

MAINTENANCE INSPECTION

Camera Na Date

Inspection due date -

Inspection performed by.

l
|

|

|

|
1

0
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I
1

3CUICE OIANGE AND IEAK TEST CERTIFICATIrJN
I

:

SOURCE CHANGE CERTIFICATION |

This is to certifiy that:

t1R POSITION

tAS GIVEN A DErONSTRATION OF SOURCE CMA EES USING THE FOLL0tI% AUTHORIZED SOURCE

CHAMERS:

i

|

O T/0 e50 capacity curies of Irietum 192
O cama Ind. C-10 Curies of Iridium 192

O cama Ind. c-8 curies of coe it 60

l
THE ABOW MENT 10tC DflDYEI HAS DDfESTRATED CWPE1LNCE IN QMNGlE OF THESE
SOURCES USIE THE APPLICABli 1516C PROCDURE(S) SECT 10ti-6, SECTION-8.1, SEC-

O. T10t!-8.2, Ah'D SECT 10N-8.3. THE QMEE WAS SUPERVISD BY 1EE ASSISTAh'T PADIATION
SAFT1Y OFTICD OR RADIATION SAFT.TY SLTERVISOR.

IATE:

Assistant Padiation Safety Officer Radiation Safety Superviser

....................................................................................

LEAK TESTS CERTIFICATION

This is to certify that:

r1R POSITION

1RS BED 4 CIVDi A DDIESTMT10; TO PDJDFM A lEAY 1EST USIE i

l

11AK IIST KII. THIS IS TD BE PDJ0F.C t!OER THE P80 VISIONS OF IiE 1516C LIQ 26E '

AND IIAX TEST PROCEDURE SECTION-ll. 1HE ABOVE TIST HAS BEDi SLTERVISED BY THE
ASSISTAN'T RADIATION SAEIY OFTICD OR RADIATION SAE1Y SUPERVISOR.

IATE:

I

|

*

{
Assistant Racist. ion Safety Officer Radiation Safety Sepervisor

SICI' ION 15 REV. O PAGE 15.6
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!

SOURCE TRANSFER RD00RD (FR-7)

T / OnE

ek,/ SOURCE TRANSFERmC License
RECORD wnmt W1 RR-7

\/ E 41res on REV 0

OLD SOURCE O Iridium 192 Cotalt 60 TRANSFERRED TO:

Mfr Source Model No . Container Model No Serial No

Source Serial No Curies m M at surface of container

Container Model No m M at 1 m (39*) from Container

Centainer Serial No _ Survey Meter uset Make

Last Les* Test cate Model No Serial No

Last Calitrates .__ hithin 3 fno Yes O No O

SENT TO:

RA0104Clivt MAf tRI AL, SPECI AL 704, u 0.5.

harpt nac OAa11tv Of C0 stint pgaxt

RA0104XL10! FOM A01!vlf f Cat tGORY TRA4',POR1 ICII TYPI

(If#[R CFIRICAL If>tIR Of 1 plit f 0R T#l A

(''T haa! Or PelucleaL tetti. f 00 Ptus cas/ CWlEl op g g.vg tteg yggtow taert on

Ra0104:11vt CCat(41 h/Sl4 LIWl0 5?l!C 0R MILLICURl!! lil VlLLOW CAT [GOPY i#l Oy/
$PICI AL TOM La8tt

UmM7a SPECIAL FOM ry/4 a139 In lyf t e

l

Oc.es s*1Dc1% coetalcar Nee crocer ra los:uve saterial icel $ ves O E O i

kn coatalmer teen seales with cevice. Act rescaly r,resastle.
Tes O h0 Ounith ir41 cates that tre container has not been ocewd $

seale: excaNet cc 914s G atta:te: 0 01 ladels ? ves O ho O |;

|sty sovRCE- O 1:101 # 192 O Cocalt 60 TR AE5F(RA(D 10.

Pf r SNice moel he _
tyt.ver nooel to ternal e f

$2.fce terial bo Curles _
W#

(sch*Ner ternal he at ssrf s e of ernsste oevice af ter excee,ge

L e ge f est date

ed at s.rf a:e cf tic *r;er v*en re:elve: [icer.ges cle sNice latel for ne swice latel |

'es C ho O

this is te terufy est the aceve rees asterials are I hereby cerufy tut the ceteats of tsis ersipeat
Drac4rly classified. Gescribet pKkay3 Bathed F4 art f lly and a:cwrately 6escribei Move Dy proper shipCIN

lat41ed. F4 are in $f Dc4r cor41t106 for trrspcitation f.ame, ar4 are classifie$, pKhtd, aarked yd la*4 led F4

acctc1N to Ve a;clicatle reAlaur.s cf tre in crocer concluon for carriage ty air xcereing to

Ce:artAeat of frsrsocrtation apsticatle ratioral pvtrameatal te?.laties
frit sSicaent is ultr.in the 11eltations crescribes for

cargo aircraft only

SIGNATLCE DATE
Raciographer or Supervisor

C&!!! TO 1 COP 1 C4Ap!!R 1 * C7Y - DIMER |
T !

4 1 - C7Y lt SmiPP!aG CCm1 AlttR 1 COPY - ROC
1 Cory f!L! At .te !!?t/ Pus 1
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|

RADIOTrlVE MATERIAL RECEIVING REPORT (RR-4)

\ ig/
'/ Form RR-4

V RADIOACTIVE MATERIAL RECEIVING REPORT REV. O

I. RECEIVING DATE: TIME RECEIVED:

II. LOCATION: (Plant or Project Location)
III. MATERIAL RECEIVED FROM.
I V. CARRIE R: |

*
V. RADI0 ACTIVE MATERI AL TYPE: !

Iridium 192 Cobalt 60 Other l
|SOURCE SERI AL NO. ACTIVITY

REMARKS:

VI. CONTAINER TYPE:

1. SOURCE CHANGER MODEL NO. SERIAL NO.
2. EXPOSURE DEVICE MODEL NO. SERI AL NO.

!VII. PHYSICAL RADI ATION SURVEY OF CONTAINER: -

1. Radiation Level a External Sur f ace: MR/HR |

G 2. Radiation Level P 39 inches From External Surface MR/HR !

3. RADI0 ACTIVE YELLOW LABEL

TRANSPORT INDEX

VIII.IS SOURCE ACCOMPANIED BY:
1. Decay Curve: Yes No (Optional)
2. Evidence of Leak Test: _Yes No

I X. If Source is Received in Source Changer, what Device )
is Source to be inst 'ed in ?

1. EXPOSURE DEVICE: MODEL NO. SERIAL NO.

X. ' NOTE S: 1. The container shall be surveyed within three(3) hours
,

after receipt during regular working hours, or within )
eighteen (18) hours if received after regular working hours. |

2. Radiatien levels should riot exceed the follcwing: )
a. 200 HR at the surface of the container. j
b. 10 MA at 39 inches from the surface of the container. |

c. IHnEDIATELY NOTIFY THE RADIATION SACETY SUPERVISOR
IF ThF. RADI ATION LEVEL EXCEEDS THE LEVELS SPECIFIED
IN NOTE 2a OR 2b.

Signed Date
Re:16 tion Safety Superviser er Radiographer

(' WHITE COPY - Radiation Safety Officer YELLOW COPY - File

SECTICt1 15 REV. O PAGE 15.8
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\.) |

l

RADIOGRAPIIER'S PERFOlVWCE REVID9 (RR-1)

RADIDGRAPHER* S PERFORt1ANCE REVIEW Fora AR 1

(M90(ED ( ) , NKNCED ( ) Rev 0

LCCATIm DATE

RADI0mNTER FILM BACGE No

ASSIST. RA010CRAPtfR FILM BADGE No

X-RAY ( ) $URVEY PETER No MIB. DLE

IRIDItti 192 ( ) PROJECTOR No SOLRI No

CODALT 60 ( ) PROICTOR No SOLRT No

1 2 3

1. Placement of firture or collimator

2. Layout of restricted area

3. Placement of "Caution-Radiation Area * signs

4. Placement of "Caution-High Radiation Area * signs
*

( 5. Layovt of control cable in an orderly manner

6. Layout of source tube (Avoiding kinks)

7. Securing projector e5en not in use

8. Notification of personnel beyond restricted area

9. Manipulation of cranking eechanism

10. Method of survey of restricted aree )

11. Continuous surveillance at source e@osure )
12. Survey of projector after e cosure

13. Orderly storing of cables and equi e nt

14. Survey of storage area (Prior-ccrcletion) verk j

15. Inspection of projector for valid leak test |

16. Dosineter used as required

17. Operating and emrgenef procedures available

18. Preparation of radiation survey record

19. Preparation of maintenance inspection record

20. Radiation survey reter in proper working order and calibrated

N)CCO TRAINI% NO Er%RKS

NME: '

ASST. RADIATICN SAFETY &FIER RADIDOFNMRS AOOOWLECOEKT
' 1-Acceptable 2-Needs Corrective Actiori 3-Mot Atellr41*

1
1

SECTIOtt 15 REV. O PAGE 15.9
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PADICFCI'IVE MATERIAL TRANSPOIU'ATION REDRD (FR-8)

\ g/ Foro RR 8
'/ RADI0 ACTIVE NATERIAL TRANSPORTAi!ON RECORD ggy, o

V
CONTAINER IWORnATION

20 License No:
proper Shipping N W : Radioactive Material Special Forg N.O.S.,(LN2974)
Type of Container Type B veight
Physical Description . Special Form Nsclide Iridium 192 O Co 60 0 ,

Transport Group Special Form Curies
Label Radioactive,

SHIPPEA'S (TSI 6 C'S) CERTIFICATICti

This is to certify that the above need Container or Radioactive device has
r.aterials are procerly classifie1 been secured to prevent shifting or
descritti package 1 marked and labele1 movement during tra9sportation.
and are in proper condition for
transportation according to the applicable YES O to O
regalations of the Department of
Transportation.

RADIOGRAPTR: DATE:

MATERIA r?iERIAL RT. CONTADJER SURVEY VENI(1E SLRVEY WT
DATE

OPIGIN DESTIMTION DOCXCuries 1

Surface 39 inches CAB Exterior i

l

|
1

1

O 1

1

SII: TION 15 REV. O PAGE 15.10
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(a~)
__

|

SUWEY METER CALIBRATIOJ RDCORD (16-10)

Form m -10

/ REY. O

\/

SURVEY METER CAllBRATION RECORD

l
cALIBRATIm S W OARD PETER tWif ACTlRER j

CS 137 SOLAT SERIAL RtiXR MODEL

ttIEL SERIAL RitER SERIAL tut)ER |

CALIBRATOR OUTRJT PETER READING

X-1

,a \

x-10

1

X-100

|

RE W YS

W ME

O

SDCTIO1 15 REV. O PAGE 15.11
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O

DOSI1EI'ER CALIBRATION REX'ORD (RR-9)

DOSIMETER RESPONSE CHECK RECORD rore mo

\/ KNOWN RADIATICN INTENSITY MR/HR Rev 0

Desimeter _ Hf _ Hf Next Check
Results By Ne DateSerial No Date p,,p p,,p

I

O l

l
1

|

f5
w,/

SLUTION 15 REV. O PIGE 15.12
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CUARTERLY ITNENIORY RDDORD (FR-11)

''* "
TRI STATE INSPECT 10N AND CONSULTANT 3

V
LOCATION DATE

PPC License No O Ist Overter March 31

Amnownt O 2nd Ovarter - June 30

Excites on 3rd Quarter - Septeter 30

State Liceme/ Registration O 4th Ovarter - Dece~ter 31
Bf

OUARTERLY INVENTORY RECORD

EXPOSURE DEVICES AND SOURCES

E XPOSURE SOURCE SOURCE SOURCE SOURCE PRESENT LEAK TEST
"^l DARDEVICE /SN N00EL S. N. DATE CURIES DUE DATE |ES

.....................................IDIUM192...........i.........iIR I
......... ......................

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .I COB AL T 6 0.....................................................

CESIUr1 137
..............................................................................

k

-./

SIrrION 15 REV. O PAGE 15.13
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SECTION 16 - REPORTING OF DEFDCT, MALFUCTIONS AND NamFLINCES

1.0 SCOPE

1.1 This procedure is provided to assure that all infonmtion
necessary for the reprting of defects, mlfunction, or

nonconformnces in equipmnt or m terials is reported to
Panagemnt, the Canpanies involved, and to the regulatory agency
overseeing the items involved.

1.2 This procedure confoirs to the requirenunts of the 10CFR21.

1.3 This procedure shall be used in conjunction with all TSI&C
Procedures within the Radiation Safety Manual.

2.0 REPORTING OF DEFTTS, NdJUCTIONS, OR N0tmPLIANCES

2.1 During operations being performed under the controls established
by TSI&C Radiation Safety Manual NN defect, malfunction or

fl noncaipliance discovered in equipmnt or mterials shall be
'd reported in writing to the Radiation Safety Officer by the

Radiographer in charge at the tire of discovery.

2.2 The written report shall include but not be limited to the
following:

a. Date and Tire defect, mlfunction, or nonconpliance first
becane evident.

b. Names and Positions of ALL individuals involved,

c. Description of defect, mlfunction, or nonconpliance in
detail;

1. If equipmnt is defective or mlfunctioning, list:

a. Panufacturer
b. Part description i.e., part na~e and identification

or catalog nunber,

d. If a radiation hazard took place ca:plete all necessary forms
including an INCIDD7T DATA REPORT ForTn RR-3 (See page 15.4)
and notify the PSO listed in Section 12.

p 2.3 After the written report and all required forrs have been
C/ ccepleted by the Radiographer in charge, the informtion shall be

transmitted to the Radiation Safety Officer.

,

S TrION 16 REV. O PAGE 16.1
|
1



__ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

TRI k ATE I NS PECTI ON & ONS ULT ANTS

RADIATION SAFETY MANUAL

O

3.0 Ibporting to appropriate agencies is t.he responsibility of the
Padiation Safety Officer and shall be done in accordance with the
procedures outlined in 10CFR21.

O

O
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APPENDIX A

RULES & RIIUIATIONS

A 10 CFR 19
V 10 CFR 20

10 CFR 21
10 CFR 30
10 CFR 34
10 CFR 40
10 CFR 71

|
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