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SECTION II GENERAL INFORMATION-

A. Purpose and Scope

Magna Chek, Inc., has established the MCI Radiation Safety Program ,

to provide internal administrative control over the safe operation of
its radiographic facilities in accordance with the applicable Nuclear
Regulatory Comminnion Rules and Regulations.

f

D. Applicablu Documents :

t

| The following parts of Title 10, Chapter 1. Code of Federal
Regulations - Energy, United States Nuclear Regulatory Commission,
Rules and Regulations are included at the end of Section II.

1. 10 CFR Part 19 - " Notices. Instructions, and Reports to Workers:
Inspections" f

2. 10 CFR Part 20 - " Standards for Protection Against Radiation" ,f

1 !
l 3. 10 CFR Part 21 - " Reporting of Defects and Noncomplianco" (
|
| 4. 10 CFR Part 30 - " Rules of General Applicability to Domestic

Licensing of Dyproduct Material" ,

t

| 5. 10 CFR Part 34 - "Liconens for Radiography and Radiation Safety ,

|
Roquirements for Radiographic Operations" |

'

t

4. 10 CFR Part 40 - " Domestic Liconnina of Source Material"
r

" Packaging of Radioactivo Matorial for Trannport f7. 10 CFR Part 71 -

and Transportation of Radioactivo Material Under
Curtain Conditionu"

8. 10 CFR Part 170 - "Fous For Facilition and Maturiala'Licenson" j
i

|

-

r
L



C. Definitions - as used in this Manual

1. "Done" - the amount of radiation absorbed by an object, body, or
any part of the body, expressed in units of roentgens, remn, or
rada.

2. " Dose Rate" - amount of radiation absorbed per unit of time.

3. "High Radiation Area" - any area, accessible to pernonnel, where
the radiation dose to a person could exceed 100 millirem in any
one hour.

4. " Licensed Material" - source material. special nuclear material,
or byproduct materials.

5. " Radiation Area" - any area accesuible to personnel, where the
radiation dose to a person could oxceed 5 millirem in any one hour
or 100 millirem in any 5 consecutive days.

6. " Radiation Safety Officer (RSO)" - the individual responsible for
the administration of the policios and requirements of the MCI
Radiation Safety Program.

7. " Radioactive Material" - any material producing Gamma rays.

8. " Radiographer" - any individual who performs or personally super-
vines radiographic operations in accordance with the requirements
of the MCI Radiation Saf ety Program Manual and is responnible to
the liconneo for asuuring compliance with the NRC Rules and
Regulationn and conditions of the license.

9. "Radiographur's Annistant" any individual who, under the direct
nupervision of a radiographer, unen radiographic expanure devices,
uealed sources or radiation survey instrumento in radiography.

10. " Radiographic Enposure Devico" - any radiation-shielded inutrument'
containing a sealod source fautened or contained therein in which
the nealed source may be moved from a shielded position for the
purpose of radiographic exposure.

11. " Radiography" - tho examination of tho utructure of matorials by
utilizing naaled sources of byproduct materialu.

12. "Routricted Area" - any area accousible to personnel. where the
radiation dose to a peruun could exceed 2 millirem in any ano hour
or 100 millirom in any one woul:.

any byproduct material that in encased in a13. " Goaled Cource" -

capnulo denioned to provont loakage or oscapu of the byproduct
matersal.

14. "Storoqu Container" -a device in which t.eal .9 t.ourceu are

transported or stored.

;
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SECTION III - ORGANIZATIONAL STRUCTURE AND INTERNAL INSPECTION SYSTEM

'i

I

A. General |

Section III doncribes the organizational structure and internal
incpection system by which Magna Chek will control the receipt,i

possession, and use of licensed radioactive material in accordance
with the provisions of the licence conditionn, applicable Nuclear
Roquiatory Commiumion regulations, and MCI Operating and Emergency
Proceduren.

B. Organizational Structura

O Tho organizational utructure of Magna Ctyuk, Inc. pertaining to the
Radiography Program in an follows:

1. Corporation;

| 2. Prouident/ Radiation Safety Training Director
3. Radiation Gafoty Officer'

4. Radiographer
5. Assintant Radioqraphor

C. Program Responalbi1ities

1. President / Radiation Gafety Training Director :

1

Dutios inelude the f01 lowing revponsibilitio$a

a. overall rouponsiblity of the Radiation Safety Procram
b. establiuhino and conducting the training pruqrain for

radiographern and aumlutant radiographeru, and unamining
and datormining competenco of radiooraphic personnel

c. outablishment of a leak tout progr am
d. vstablinhmont of .an i n t erria l inspection cystem

o. dovolopment of Operating and Emorgencv Proceduren
f. establiuhmont of a personnel moni t oring proar am
q. outabliuhment of a t.urvuv meter calibration program

G h. establinhment of the recordhepping t.v o t um
1, cutablishmont of procedurou f or uv.aluatino and reportina

dofecto and nontomplianco poruuant ta 10 CFR Part 21.



s,

J. ausuming control and instituting corrective action in
.

emergency situations.and investigating the cauce of incidents
and determining necesnary preventive action

2. Radiation Safety Officer

Duties include the following responsibilities:

a. cerving as the licensee'n liaison officer with the Nuclear
Regulatory Commission on license mattern

b. maintaining control of procurement and disposal of licensed
material

c. maintaining up-to-date Operating and Emergency Procedures
d. maintaining the personnel monitoring program
e. procuring, maintaining and calibration of radiation survey

instruments
f. assisting the Radiation Safety Training Director in conducting

the training program for radiographern and assintant radio-
graphers, and enamining and determining competence of radio-
graphic personnel

g. ostablinhment and maintaining storage facilitius
h. maintaining the leak touting program
i. maintaining exposure devices. radiography facilition and

ansociated equipment
J. maintaining the internal incpection syutum
k. purforming nourco replacement operations

O 1. conducting quartnely inventories and maintaining source
utilization records

m. maintaining the licensee's recordkeeping system
n. reviewing and ensuring maintenanco of those records kept by

radiographers and assintant radiographure
o. annuming control and inntituting corrective action in

emargency si tuations and investigating the causo of incidents
and deterraining nucescary preventivo action

p. acting in an advisory capacity to the licensus's manaqcmont
and radiography personnel

3. Radiographors and Assistant Radiographeru

Dution include the following responsibilitious

a. reporting of all deficiencies and dicropanciou to the
Radiation Safety Officer or other managemont officials

b. performance of the dutios liuted in Section VIII of thin
Manual - MCI Operating und Emergency Proceduren

D. Poruonnn1 QualifIcationu

The personnul ancioned the dution of maintaining activo management
I control of the Radiatton Gafetv Proaram chall be qualifiod radio-

~ graphore with traintnq in the uun af all radiooraphic pquipm2nt usud

( at Magna Chok, and chall havo thorough knowlerdqo of manaqoment

( policiou. comnany administrative? and operatino procuduros, and
radiation protection safoty proceduruu. Tho qualifications, training,

,
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i

and experience of those personnel holding the pacitions of Radiation_ G, ,

Safoty Training Director and Radiation Safety Officer are listed at ji

the end of Section III.' !
i

, !
'

|

E. Internal Inspections

1. Management and the RSO shall conduct unannounced on-the-job '

finnpections of all radiographic personnel . at intervalu not to
exceed 3 months.

t,

i

2. Management shall conduct an internal inspection / review of records !

maintained by the RSO at intervals not exceeding 3 monthn. f

|
i

3. The Radiation Safety Officer shall inspect the records maintained j,

by radiographorn and assistant radiographers on a monthly bacin. j

h
|

F. Recording and Reporting Deficiencien f

1. The reuults of quarterly internal innpections by Management and
the RSO chall be recorded on an Internal Inspection Audit Record,
and thin Record shall be retained f or two yearn. Deficiencies
shall be corrected immediately, with additlanal training required
if doomed necessary to ene,uro the elimination of reoccurrence.
Follow-up inspectionn may be mada at the discretion of Management
to determine that the discropancies and/or deficiencien have been
satinfactorily resolved.

2. The results of tho anonthly review of records by the RSO shall be 6

documented on the RSO Recordu Roview Lop. Any doficienciou shall j
be repor ted to man.agement and ruviewed wi th the personnel involved
to oliminatu the posuibility of their reoccurrance.

t

I

r ,

i

i

|
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OUALIFICATION AND TRAINING SUMMARY |
.

..u n n n .n n n n..n.. n n n n n n n ue,n n n n....n n n n..n

i

!

|

Lawrence E. Jones j
i

!
!

Present Position: President & Radiation Saf ety Training Director i
!

'.
Total E:c pori encre: Nuclear Weaponn - 2 years

X-rays up to 300 KVP - 19 years
Iridium 192 up to 100 curies - 12 years [
Cobalt 60 up to 100 curias - 9 years |

!
!

' Formal Training: USNAS North Island Naval Air Station - San Diego. CA
40 Hrs. Nuclear Weapons Loading School

,

Technical Operations, Inc. Burlington. MA-

40 Hrn. Radiation Safuty Aspects af Isotope Radiography f
I

Tochnical Operationu. Inc. - Durlington, MA
|40 Hrn. Administration of Isotopo Radiography Safety

Programn Seminar

O
Past Employments ,

a

Datoo Location Work Doctription I
n n .. n n o u n .. n n n n n n e. n .. n n o n o n n n a n n n u n n u n u n n .. n n e. u n u n u n n n .. n n n o n n n i. .. n .. n n n n u .. I

I
i

i 11/59 - 11/60 USN 7th Fleet nuclear weapons loading. fusing

i timor netting, weapon syntems
i maintenancu

07/60 - 11/60 Larpon Tout Labs X-ray Technician. fixed equipment -,

| San Diego, CA aerospace components
t

{ 11/60 - 10/62 Fairchild Camera X-rav Technician, f i tt ed & por table-
! L Inuttument aircraft & aurospace componentu
!

11/62 - 0".,/63 X-Ray Industrinn X-ray Technician, fixed - NDT on
Dutrol L. MI automotivo, acrucpaco & urmor p.ar t u i

00/63 - 10/71 Magnaflua Corp. NDT radiography. X-ray & qamma-ray.
Dutroit. MI Lab t Field - Lab Guperviuor, RSO.

Radiography Courno Inutructor ;

11/71 - preaant Manna Choh, Inc. Fraaident. O Radiation Gafuty Train-
Warren. MI ing Director - remponniblo for all

radiography in lab & fiuld

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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| OUALIFICATION AND TRAINING SUMMARY
j . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

David B. Cardwell

!

!
| Present Position: Radiation Safety Officer. Radiography Dept. Supervisor
l

!

Total Experience: X-rays up to 300 MVP - 6 years|

[ Iridium 192 up to 100 curien - O vcars
. Conium 137 up to 100 mci - 6 years
I Ccbalt 60 up to 250 curies - 3 years
,

I

l
I
' Fcrmal Training: 06/76 - Tostmautor Inspection Co.. Porrysburg. OH

40 Hru. Radiation Safety in Gamma Radiography

01/70 - EXAM Company, Perryubur g, OH
16 Hru. Radiation Gafety Frocuduram

06/79 - Technical Operations, Inc. - Burlington, MAG 40 Hrs. Radiation Safety Aspects of Inutope Radiographyi

12/79 - Consumuru Power Co. - Jackson, MI
O Hrs. Radiation Gafuty in Nuclear Power Plantu

01/01 - Conuumeru Power Co. - Jackuon, M1
O Hrs. Calibration of Radiation Gurvey Instruments

07/02 - Magna Chek. Inc. - Warron, MI
16 Hrs. Radiation Gafoty Proceduron

05/02 - Technical Operations. Inc. - Durlington, MA
40 Hrn. Adminiutration of Imotape Radiography Safuly
Programn Seminar

05/03 - Technical Operations. Inc. - Burlington, MA

|
16 Hrs. Incpoction & Maintenanco of Toch/ Ops Gamma Ray
Enpouure Duvicuo

i

Continued on nent paqu

O

i



OUALIFICATION AND TRAINING SUMMARY
..n..un,.................n......................n..........nu

continuedDavid B. Cardwell -

Past Employment:

Daten Location Work Doctription
n n .. .. .. .. n .. n n .. .. n . . . . n . , n .. . . .. . . n . n . . . . n .. . . n n . . .. n n n .. n . . . . n n .. u .. .. .. n .. .. n .. u .. n n u .. n . . .. n n .. . . .. ..

06/76 - 12/77 Testmantur Insp. Co. Nandestructivo Tasting gamma ray-

Perrysburg, OH exponuro devices (Iridium 192)

01/70 - 01/79 EXAM Company Nondestructive Testing gamma ray
Perryuburg, OH enposure devicos (Iridium 192)

04/79 - 06/02 Consumern Power Co. Nondostructive Tosting X-ray and-

NDT Laboratory gamma rav (Ir 192. Cs 137). Nuclear
Jackson, MI Power Plant Inspection, asnistantG RGO - dution included inupection &

maintenanco of unposure devices,
calibration of survny instrumentn

07/02 - preeserit Magna Chek, Inc. Nondoutructivo Touting - X-ray and
Warren. MI gamma ray (Ir 192. Cs 137, Co 60),

Radiagrophy Dopartmont Supervimor,
Padiation Safety Officor

.. .. . . . . n .. n .. . . .. . . n .. n .. .. .. .. . . . . n n .. .. . . n .. n n . . n . .. . . .. n n .. n .. . . .. n n n n n n . n . n n n n .. n .. . n . . n .. .. n n n .. n .. n n n

O
.

|

.

.
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SECTION IV - DESCRIPTION OF RADICORAPHIC FACILITIES

A. Inotope Enposuro Area

1. General Deacription
i

I

The temporary onposure cell is located within the Magna Chuk
building at 2123 Rigan Stenot in Warren. Michigan. Figure 1 at
the and of Gection IV in an overall view of the exposure cell and
uhown the location and dimennians of the eniutino walle, door .a ri d ,

Inotope Glorarao Arna l ocat_ed innide the expouure cell. Fiqure 2 i,

| M the end of Gection IV iu an ovorall view of tho Maona Chek l

buildina and chows the orientation of the expecure cell and the f
'

surrounding arcan in relation to the entiro building. Docausu
the cell is a temporary enposur o ci tu, it and the surrounding

I
' areau (if necostary) muut be pouted .a c c or d i ng l y and kept under

direct sur vo i l l ,nicen at all timeu dur t nq radicar aphic operationc by

a qualified radiographer,

7. Safotv Foalurun

The exporsore cell iu nquipped with a Tech / Coa Model 492D Gammalarm
which flashou a rod warnino light incido the cull whenever thu
radiation lovels incido thc expecuro cell nacued 2 mR/hr. This

;

alarm in connoct.ed to rod warning lightu outnido the caposuro cell |
above the door which aluu flauh if the radiation lovelu i rur i de the '

unpocure call wceed 2 mR/tir. A nwi tc.h connec ti ng an audible
alarm to the Gommalar m i n ac ti v.ated whenovvr t he enpobur o cull
door 14 oponed whon thu Gammalarm in in the rod warning modo. An
ni t:c t r i c al sa f ot.y and daar inter lock svatum cpuratuu Whenover the
N c i s.: r Modul "W0 Cubal t / O enparuro dovicu i4 u t i 1 i .7 o d . The
ri cime MO rrupotur o device will not oper a t o un i ons (,LL. of the
following condttian:, are mot:

1) the tmpouure cull duur 14, cloned

".' ) t !m main piaWer to tiie Pictor control pastel in "on"
3) the control panoi timor in uot and tho t i mer switch is "on"
4) t. h o napouuro I:ev buttch an thu t.ont rol panut ic activat.od.

O
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If any c. the switchen or connections linted above are opened !O bsf ore an e>:posur u. the Picker 590 shutter will remain clooed. .If |
the door is opanad or if a power failure intorrupts*olectricity to j

the control panel during an expouvru. the Picker 590 shutter will j

automaticallv close to the uafe.uhielded pouition. [
I

|

f
3. Exposure Cell Walls

i

Golid concru. blocks measuring G" n 8" x 16" or 0" x 8" x 8" were !

used in thu cell conutruction and have a density of 135 pounds per i

cubic foot. ,The wall s measure ten feet high and vary from two to |
three foot in thicknuun, as chown in Figure 1. Internal curfacen
of the walls naar the cell door are posted with " CAUTION - HIGH
RADIATION AREA" signs. Enternal wall surfacen are pouted with
" CAUTION - RAD 7ATION AREA" signs. When necessary, additional
currounding areau are ponted as rostricted areas during tadio-
graphic op rer at i on n.

4. Eu p a tur'u Call Door
L

The purpunu o8 the expuuure cell door is to prohibit unauthori cd
entry into Lt6 area. provice protection from ucnttered radiation
and pr ovido an e,:i t dur ing an u m o r q<r n c y . The door is kept leched
at all Limon when not under tho direct s;urveillance of a quali fied
radiographor, and keys are insund only to qualifiud r adiographcrm

i The door in equipped with two uafety featuren an described above

( in Part A.3 of thia sottion. The door is pouted with thren tvpou
of signo: " CAUTION - HIGH FADIATION AREA", " CAUTION - RADIATION

j AREA" and " CAUTION - RADICACTIVE MATCRIAL9".
'.

G. Exponuro Call Roof ,

The roof of the building in twonty foot high and thero oxiuts no
permanent moans of accenu to the roof oncept by portable laddorm
accesu to which are controlled by the Radiation Gafety Officer.
Thern i t, a High Radiation Aroa barrior erected on the roof.ebove
the unpasura coli area. the houndaries of which are ten feet away
from the inuido faces of the unposuro call wallu. This boundary
t o posted wi th " CAUTION - HIGH RADIATION AREA" nions. Thorn in
a Rootricted Arua bar rice along the pur i tno ter of the roof of the
buildino. pouted with " CAUTION - RADIATION fiREA" uigoc. Prior to
radiographic operations, a visual check i s madr/ to ensure that no
persunnel arv on the roof Subject to poncibin rediation naposur o.

,

4

0
.

J



D. Isotope Storage Area

The permanent facility for utorace of radiographic r,qposure devicec.
utcrage containers, calibration devices, and other inotope equipment
is located within the Magna Chek building at 2105 Riggs Street in

y Warren, Mtchigan. The isotop o storage vaul t is located inside the
tempor ary cmposur e cell as nhown in Fiauro 1 at the end of Section I V .,
Thb imposure cell acccun doors are locked at all times when not under
the direct curveillance of a radiographer. The isotope atorage vault
located innide in constructed of 1/8" uteal wall s en th 1/4" lead
shiulding uned to keep maximum raciiation I cvctI n at the outsido surface
of the vaul t bulow 2 mr/ilr. The vault is also padlocked to prevent
acces. to unauthoricud perconnel. The door and sidou of the isotope.

ntorace vaul t are posted with " CAUTION - RADIOACTIVE MATERIAL" uigns
which are vellow and magenta and show the radiation symbol. The cut-
nitie of the mtposure cel1 itself han simi1ar c4gns ponted reading
" CAUTION RADIOACTIVE MATERIAL" and " CAUTION - RADIATION AREA".

O
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MAGNA CHEK, I N C.

t . NONDESTRUCTIVE TESTING LABORATORIES

{' '125 RIGGS STREET
j. WARREN, MI 48091

i (313) 756-4070
f

I.
l' MCI RADIATION SAFETY PROGRAM MANUAL

....,,,,,,...i,,,,,,,,,..........,,..........,,,,i,..i,,,........i.

l.
i

f SECTION V - RADIATION SAFETY TRAINING PROGRAM

!

i A. General
i

!- The Radiation Safety Training Program is designed to assure the

| technical competence and knowledge of safety procedures of those
| personnel performing isotope radiography at Magna Chek. Personnel
| engaged in isotope radiography shall be designated as either Trainees,

f Assistant Radiographers, or Radiographers, and are under the super-
|

vision of the Radiation Safety Officer.
|
|

B. Initial Training

1. Training of individuals to be Assistant Radiographers

I a, classroom training - 16 hours, divided as follows:
|

| 1) General Principles - Radiation Physics (2.0 hours)

| 2) Effects of Radiation (2.0 hours)
L 3)- Radiation Detection and Measurement (2.0 hours)
f- 4) NRC Rules and Regulations (2.0 hours)

5) MCI Operating and Emergency Procedures (8.0 hours)
|
|

b. on-the-job training - 1 week, covering the following subjects:
|

1) Proper Use of Survey Instruments
; 2) Postina and Surveillance of Radiation Boundaries

3) Operation of Tech / Ops 660 Iridium 192 Exposure Device
4) Operation of Tech / Ops 446 Cobalt 60 Exposure Device-

'

5) Operation of Picker 590 Cobalt 60 Exposure Device

c. examinations

1) written examination - in order to qualify as an Assistant

j Radiographer, the Trainee shall be given a written exam-
ination upon completion of the classroom and on-the-job

/% training. This exam will emphacire the content of the
classroom instruction and the importance of strict adher-' '

ence to the MCI Operating and Emergency Procedures. This
exam shall consist of a minimum of 25 questions, and shall
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'

require a passing grade of at least.75 %. Any incorrects

.
answers shall be reviewed with the Trainee to ensure he
understandu the material. A typical Assistant Radio-
grapher Exam is included at the end of Section V.

2) practical examination - upon successful completion of the
written examination, the Trainee shall demonstrate a work- |

'ing knowledge of survey techniques, boundary posting,
equipment operation, and emergency procedures to the
satisfaction of the RSO or Training Director.

2. Training of Assistant Radiographers to be Radiographers

a. classroom training - 40 hours, divided as follows:

1) Duties and responsiblities of radiographers (1.0 hour)
2) USNRC Rules and Regulations (2.0 hours)
3) MCI Operating and Emergency Procedures (6.0 hours)
4) Fundamentals of Radiation Safety (4.0 hours)

a. characteristics of gamma radiation
b. units of radiation dose and quantity of radioactivity

,

c. hazards of exposure to radiation !
I

d. levels of radiation from licensed material
e. methods of controlling radiation dose

5) Radiation Detection Instruments (3.0 hours) ;

a. use of radiation survey meters !

| b. survey techniquen
j c. use of film badges and dosimeters
j 6) Operation of Radiographic Exposure Devices (B.O hours) i

i a. Tech / Ops 660 Iridium 192 Exposure Device |

| b. Tech /Opn 726 Cesium 137 Exposure Device {
| c. Tech / Ops 446 Cobalt 60 Exposure Device |

| d. Picker 590 Cobalt 60 Exposure Device <

| 7) Inspection, Maintenance and Calibration (5.0 hours)
a. inspection and maintenance of exposure devices
b. leak testing of radioactive sealed sources
c. calibration of survey instruments and dosimeters }
d. cource changing instructions and procedures ;

8) Transportation and Storage Procedures (2.0 hours) ;

9) Radiographic Field Locations (3.0 hours) i
!10) Case Histories of Radiography Accidents (2.0 hours)

11) Reporting of Defects and Noncompliance (1.0 hour)- |
12) Recordkeeping requirements (3.0 hours)

f- b. on-the-job training - 3 months, during which time the
I prospective radiographer shall witness the operation of j

radiographic exposure devices and related equipment by a j
~'

qualified radiographer and shall personally use such devices !

and equipment under the direct supervision of a radiographer. |

He shall demonstrate proficiency in the following areas.

1) une of personnel monitorinq devices|-(* ,

2) radiation nuevey techniques -

3) posting and surveillance of radiographic sites [

4) operation of Tech / Ops 660 Iridium 192 Exposure Device i
i

!

, . .
. .. . _ .- _ . . _ . . _ . . _ . . . . . _. .._- __..._ ___ _ .J



5) operation of Tech / Ops 446 Cobalt 60 Exposure Devicep/N. 6) operation of Picker 590 Cobalt 60 Exposure Duvice
7) operation of Tech / Ops 726 Cesium 137 Exposure Device
8) calibration of Survey Instruments and Dosimeters
9) leak testing of sealed sources - swab samples

10) emergency procedures
11) recordkeeping requirements

This training will be supervised by the Radiation Safety
Officer. The prospective radiographer shall observe at least
40 radiographic operations performed by qualified radiograph-
ers and shall perform at.least 20 radiographic operations
under the direct supervision of a qualified radiographer.

c. examinations

1) written examination - in order to qualify as a Radiograph-
er, the candidate shall be given a written examination
upon completion of the classroom and on-the-job training.
This exam will consist of 50 questions, with a minimum
passing score of 80 %. Emphasis of the exam will be on
the safety aspects of radiography and the Radiation Safety
Officer will have the decretion to decide whether certain
key areas of the examination must be answered correctly in '

order to pass the exam, regardless of whether the test
score is 80 % or higher. All incorrect answers will be

() reviewed to ensure the candidate understands the material
covered. A typical Radiographer Exam is included at the
end of Section V.

2) practical examination - upon successful completion of the
written examination, the candidate shall demonstrate his
knowledge and proficiency of the subjects covered in the ;

training to the satisfaction o-f the Radiation Safety '

Officer. A sample Practical Exam Cheklist is included at
the end of Section V.

3. New employees with radiographic experience

Magna Chek will take the.following measures before assigning new
employees to radiographic operations, regardless of previous work
history:

a. Record work experience, previous training, and radiation
history. Substantiate by telephone contact wi th previous
employer, if possible.

b. Train employee in MCI Operating and Emergency Procedures
and use of specific radiographic equipment utilized at Magna
Chek (survey instruments, exposure devices, etc.)

c. Administer written and practical exams. The extent of anyO additional training necessary will be determined by the RSO or
Training Director. '

|
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: C. Periodic Training
t- |
4 i

[ 1. Periodic. training classes shall be given to update radiographic |

| -- personnel annually or when changes are made concerning any of the !

j following areas:

a. revision of the MCI Radiation Safety Program !

!

b. revision of the MCI Operating and Emergency Procedures |
!

c. changes in any applicable USNRC Rules and Regulations
|

d. changes or additions to radiographic equipment, survey
instruments, or policies j

!
'
,

i e. other circumstances dictating a need for additional training ;

of radiographic personnel ',

f

i

2. This training will be conducted by the RSO or Training Director to [
ensure continued knowledge and proficiency in all areas of the
Radiation Safety Program. This training will be followed by a
written quiz designed to cover the topics discussed during the f
training class. t
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MAGNA CHEK, INC. NAME...................
| 2125 RIGGS STREET DATE...................

WARREN, MI 48091 SCORE..................

i

i |
i ,

) RADIATION SAFETY EXAMINATION - ASSISTANT RADIOGRAPHER |
| |

TEST NO. RS-01-AR ;

!

**t***********************************************************************

1. Gamma and X-radiation damage human body tissue by a process known as
j. ....................................................................

I

2. When a body tissue cell is damaged by radiation,:

a) the cell may lose its ability to reproduce.
' b) the cell may die.

c)- damage is caused by knocking an electron out of the orbit of its
parent atom.

,

! d) all of the above.
1

|
L

| 3. The basic difference between X-rays and Gamma rays is:

a

a) their RBE.
b) their origin.
c) their ability to damage cells of human tissue.j

| d) that Gamma rays are electromagnetic radiation,
i
i
I

4. Radiation hazard to humans exists from:

a) natural radiation.
b) primary and scattered radiation.
c) primary beams only.
d) all types of radiation except electromagnetic radiation.

5. Materialu exposed to Gamma rays and X-rays become radioactive and
dangerous to handle.

True ( ) False ( )

6. The moot penetrating radiation from radioisotopes is:

a) Gota particles,
b) Alpha particles.
c) Gamma rayn.
d)' X-rays.

-______ _ __ _ _ _ _ _ _
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7. Radioactive (or physical) half-life is:

'.O a) the time it taken one-half of the atoms of a rad.oisotope to i

disintegrate. 1

b) the time it takes one-half of a radioactive material to be passed I

from the body as. waste material,
c) the time needed to rid the body of one-half of a radioactive

material by a combination of biological elimination and
radioactive decay.

8. If your pocket dosimeter is found to be completely discharged (off
scale). you should:

a) consider the dosimeter to be faulty and ask the RSO fa another
dosimeter.

b) rezero the dosimeter and continue to work until you can notify
the RSO.

c) stop radiographic operations immediately and notify the RSO at
once.

d) mail your film badge to Landauer to see if an overexposure has
occured.

9. Assistant Radiographers must:

a) pass a training course and written examination in order to workO with radioactive materials,

b) always be under the direct supervision of a Radiographer when
working with radioactive sources.

c) wear personnel monitoring devices when in radiation areas.
d) comply with all of the above statements,

10. The roentgen'is a measure of:

a) Alpha radiation,
b) X-rays and Gamma rays.
c) radiation damage to human calls,
d) all of the above.

11. The exposure of one roentgen of Gamma radiation equals an
absorbed done of one rad.

True ( ) Falso ( )

12. The whole-body radiation dose must normally be limited to a done of:

a) 1.25 rems per calendar quarter.
b) 18.75 remn per calendar quarter.

|h c) 7.5 rems per calendar quarter.
d) 5 rems per calender quarter.



]'

13. The most serious radiation exposure is to the-

O ;
a) whole body. ,

'

b) feet and ankles.
c) skin.
d) hands and forearms.

i

i
14. A person who is 10 years old would be subject to greater

radiation damage from a given expcoure than a person age 27.

True ( ) False ( )

15. A person must be vear t. old to be allowed to work in a j...............

radiation area.

,

16. Name the three mout widely used methods ai reducing radiation
i

exposure to radiation workers. !

a) !......................................... .........

b) I.......................................... ........

c) ..........................................)........
.g

17. The formula for finding permissible accumlated dc?;e ic j

\a) 12 (N-18)
6b) 18 (5+18) .,

c) 5 (N-18)
d) 12 (N+18) ,

i
I

L

! 18. Some body cells are more sensitive to radiation than otheis. '

5

| True ( ) False ( )
,

i i
'

!

! 19. The earliest indications of radiation damage may be detected if the:
i
'

ta) nerve cells. ii

b) bone cells.4

c) skin celln.
! d) blood cells.
!

!

j 20. The MLD for humans is the radiation doce: t

i

i a) that causes the first death. ,

b) that causou slight, temporary blood chancen. {
; c) that is considered lethal to all persons expeced. ,1

d) that caused 50% of those exposed to die. ;e i
-

i 1

i

f
i
i !

. [

.
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|

|

| 21. Portable instruments used to monitor radiation areas are called:
!

.

a) film badges.I

; b) survey meters.
| c) personnel monitoring devices.

f d) area meters.
'
,

l
22. Devices attached to the clothing of people working in radiation areas

for measurement of radiation are called:;

a) survey instruments.
b) G-M counters.,

c) personnel monitoring devices.
| d) portable rate metern.,

i~

|

i 23. The normal operating range of a pocket dosimeter is:
I

i
! a) O to 200 mr.
' b) O to 75 r/hr.

c) 50 to 500 mr.
d) 25 to 250 r.

,

i

24. The film badge operates on the principle that film is exposed by:
|

a) light.
|

[ b) ionizing radiation.
c) heat.

[
d) Alpha particles.

i
t

i

25. Radiation intensity at 5 feet from an isotope is 40 R/hr. At what

.
dintance would the intensity be reduced to 10 R/hr?

!

i
I .....................................................................
|

|
|

**************************************************************************'
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MAGNA CHEK. I N C.

'h NONDESTRUCTIVE TESTING LABORATORIES
2125 RIGGS STREET
WARREN. MI 48091
(313) 756-4070

RADIATION SAFETY EXAMINATION - ASSISTANT RADIOGRAPHER

TEST NO. RS-01-AR - ANSWER SHEET

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,i,,,,,,,,,,,,,,,,,,,,,,,,,,,,,..,,,,,,,,,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

1. IONIZATION 14. TRUE

2. D 15. 18

1
3. B 16. TIME, DISTANCE, SHIELDING

4. B 17. C

5. FALSE 18. TRUE

| 6. C 19. D

7. A 20. D

B. C 21. B

9. D 22. C

i.

|
i 10. B 23. A
i
1

11. TRUE 24. B

12. A 25. 10 FEET
'

O
13. A

|

!-
t
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j MAGNA CHEK, I N C.
; NONDESTRUCTIVE TESTING LABORATORIES ;

i 2125 RIGGS STREET '

| WARREN, MI 48091 c

| (313) 756-4070 |
i

4

f
PRACTICAL EXAM - ASSISTANT RADIOGRAPHERS [

*
n . .. n t u n . .. . n .. .. u n ,1, , ,, n t. n , ,i n .i n ie n et t. fi n .i n n .t .t .t n

[
1-
1 i

|NAME: EXAMINER:........................... ...........................

DATE:- REVIEW RESULTS:........................... ..................... ,
s

i
SCORE: ........................... !......................................

I t
' ,r

AREAS OF EXAMINATION RESULTS/ REMARKS
n e, n n u .i n n . t. t. n n ., n n u tt o n ., ,, t, n .. n n n n .. . .. n ., n n it n . n .i n n ,t o n .t u n n u . u n n n n . .. n n n u n n ., ,. n n .. n n n u

1) Proper use of personnel monitoring devices ...................

2) Proper use of radiation nurvey techniques ................... ,

!,

j3) Ponting and nurveillance of radiation boundaries ...................

i
4) Daily inspection proceduren (exposure devices) .i...................

!
t

5) Operation of Tech / Ops 660 Ir 192 exposure device (...................

!

'

6) Operation of Tech / Ops 446 Co 60 exposure device ...................

'

7) ' Operation of Picker 590 Co 60 exposure device ...................

!
0) Knowledge of emergency procedures I...................

9) Knowledge af NRC Rules & Regulations ...................

10) Aecordheeping requirements |...................

,

n 1190 49 t, n og n t n et .3 n 6 n #1 ti le 30 8, n 11 ta n n tt II at le as ta et it It n If et 4t te n at it n n 4, ti in Il it 96 ft it 19 94 it n n n I n n n n n is 81 n it it ,1 n et #3 03

i

!

O
t
;
i

i
!
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MAGNA CHEK, INC. NAME...................

-]h 2125 RIGGS STREET DATE...................
WARREN. MI 48091 SCORE..................

RADIATION SAFETY EXAMINATION - RADIOGRAPHER

TEST NO. RS-01-R

**************************************************************************
1. Gamma and X-radiation damage human body tissue by a process known as:

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

2. A person who becomes exposed to radiation can spread contamination to
other personnel.

True ( ) False ( )

3. The primary radiation hazard in radiography comes from:

a) internal contamination.O b) gamma rays and Alpha particles.
c) Beta particles.
d) external radiation exposuro.

,

4. The basic unit of measurement used to express gamma or x-ray exposure
to humans is the

a) roentgen,
b) curie.
c) becquerel.
d) MLD.

Give the definitions to the f ollowing:

5. MLD - ...............................................................

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

6. Collimator - ........................................................

| .....................................................................
,

7. Radioactive decay - .................................................
i
I
i

i

,

I



-

:

I

i
,

,

t

8. Curie - t
.............................................................

.....................................................................
'

l

l

l
r

9. Roentgen - .......................................................... |
|
i

|.....................................................................

I
t

10. What is the difference between "mR" and "R" 7

!

|.....................................................................
t
;

i

I11. What is the approximate half-life of Iridium 1927 ;

1

I
.....................................................................

i

|

12. What is the manimum amount of curies that a Tech / Ops Model 660 j
Iridium 192 exposure device may contain per Magna Chek's NRC licenne?

,

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

13. What is the source of the majority of an average citizen's radiation9 exposure?

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

14. The whole-body radiation dose must normally be limited to a manimum
dose of:,

;

!

I a. 1 1/4 rems per calendar quarter.
' b. 1G 3/4 remu per calendar quarter.

c. 5 rems per calendar quarter.
d. 20 millirem per working day.

|
.

15. If your pocket dosimeter in found.to be completely discharged (off
scale). you should:

a) consider the dosimeter to be faulty and ask the RSO fa another
dosimoter.

i

| b) remero the donimater and continue to work until you can notify
the RSO.'

c) stop radiographic operations immediately and notify the RSO at
once.

d) mail your film badge to Landauer to see if an overenposure has
occured.

O
.

I

I

k



16. Radiaqraphers must:

a) pass a traininn cource and weitten examination in order to work
with radioacti ve materialn.

b) always be under the dir ect supervisian of a the Radiation Safety
Officer when working with radioactive sourcen.

c) wear peruannel monitorina deviceu only when in High Radiation
Ar ean.

d) comp 1y with all of the above statements.

17. A given radiation dose will cause less damage if it in received over
a very shorL period of time than if it in received over a much l onger
period of .ime.

Tr ue ( ) False ( )

10. The most serious radiation exposure in to the:
i

a) whole body. |

b) feet and ankles.
c) sktn.
d) hande and forearms.

19. The r adiation ef f ectu which can be panned on to the offspring or to aO later generation of a person receiving radiation are called:

a) future effects.
b) cenetic effects.

i

c) comatic offects.
d) radiocentric effectn.;

I

(

20. Name the three most widelv used methodo of reducing radiation
unpocure to radiation workeru,

a) ...................................................

b) ...................................................
c) ...................................................

21. The formula for f1ndino perminotble a c c um1 a te;d dose iu

a) 12 (N-18)
b) 10 (5+18) '

c) 5 (N-10)
d) 12 (N&lO)

O

. - - _ .. . - - . - . - .
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22. The earliest indications of radiation damage may be detected in ther |,

i
a) nerve cells.
b) brain cells. ;

1 c) skin cells. |4

I d) blood cells.

'
,

1

23. Portable instruments used to monitor radiation areas are called:
|

a) film badges,
b) survey meters. '

c) personnel monitoring devices. ;
| d) area meters. t.

1 i

i
'

! |

1

4 24. Devices attached to the clothing of people working in radiation arean ,

f for measurement of radiation are called: |

! !
Ia) survey instruments. t

b) G-M countern.
c) personnel monitoring devices,
d) portable rate meters.

2

;

i

25. Survey meters provide: |

a) protection-against harmful radiation.
b) radiation exposure rate measurements. j

c) an u::cuse to be in a Restricted Area. j
d) only readings of gamma radiation. i

!
!

26. Pocket dosimeters work using a:

! Ia) quart fiber electroscope. i

b) G.M. tube. (,
c) nuclear finsion principle. L

d) small battery for a power source. g
*

i

t
:

27. Name two advantages of using a film badge for personnel monitoring, j

a) .................................................................

b) .................................................................

, .a
I :

| 28. The pocket douimeter has the advantage of: |

| I

j a) being more accurate than a film badau. |
! b) providing a permanent record of exposurn. ;

h c) providing an immediate reading of exposure. |
'

f,1) all a-f the above.
|

!
1

.
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l

29. The distance to the Restricted Area boundary for an unshielded 100

h curie Iridium 192 unshielded source in:

1......................................................................
i
|

|
30. The inverse square law as applied to radiation theory states that: 1

:

a) radiation intensity varies inversely as the square of the time |
spent near the source. '

b) radiation intensity varios proportionally with the distance from
the source,

c) radiation intensity varies inversely as the square of the
distance from the source. I

l
i

'

31. How often must survey meters be calibrated?

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

I
t
t
I

32. What are the limitations of sn Assistant Radiographer? |
|

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

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

II> !
33. What is the maxi mum length of source guide tube that can be attached f

to a Tech / Ops Model 660 or Model 446 exposure device? Why?

!.....................................................................

!
..................................................................... -i

i

34. What is the maximum permissable radiation levels at a Restricted Area
boundary during radiographic operations?

f

|.....................................................................
,

I
!

30. Name the two common types of survey motor instruments. I

I

a) .................................................................

b) .................................................................

I
i
i
a

. .
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'

,

36. Name the five parts of the NRC Rules and Regulations that apply to

h- radiographic operations.
,

1

a)
|

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

( b) |.................................................................

! i
i

c) |.................................................................

!

|d) .................................................................

e) .................................................................
,

37. If the radiation intensity of an isotope is 22 R/hr at 10 f eet, what
is the radiation intensity at 100 feet?

,,

;

a) 2.2 mR/hr ;
6

b) 11 R/hr r,

c) 220 mR/hr t

d) none of the above i
i

i

t'

| i
f

30. If a 20 curin Iridium 192 cource requires a 10 minute exposure timo j

to penotrate 2 inchon of steol, what is the distance to the High |
Radiation Area boundary? ;

|
.....................................................................

1

1

39 -What in the most common factor causing radiation overe:tposures?

..................................................................... ,
;
I

i !

f 40. When repeated nurveyn show no change in the radiation levels of an !

exposure device, there is no need for further time-wasting surveys. |'

i

True ( ) Falso ( )

41. When an source becomes stuck outside the exposure device, you should:

a) run for your life,
b) immediately telephone the RSO.
c) establich and maintain a restricted area boundary,
d) try to replace the nource in, storage by hand.

42. What are the maximum radiation levolu for a radioactive packago
during transport? I

h .....................................................................

,

k
i

;
. . _ .
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I

|

43. How often aro sealed sources required to be leak tested? :

h
.....................................................................

!

44. What four documents must be filled out when performing radiographic
operations? i

|
,

a. ................................................................. ;

b. j.................................................................

c. ................................................................. ,

I

.
I

jd. .................................................................

i
t
i

45. What four things must you have present in order to perform
radiographic operations?

I

|a) .................................................................

[

b) . ...............................................................

:

i c) ................................................................. |
| t
!

d) .................................................................

I
,

46. Who is responible for the safe operation of exposure devices? I

..................................................................... ,

47. Touching or almost touching a radiographic source for only a few
neconds can cauno radiation burns.

True ( ) Falso ( )
I

!
'

|

4G. After receiving an extremely high radtation dose (400 to 500 rems),:

i

l a) workers develop a tolerance to lower radiation levels.

f b) death can follow within days.
c) no noticablo symptoms should appear. I

d) workers should be kept away from film due to the high radiation -

levels they are emittina. k
- e

t

f

,

|

t

,

I

r

.._m~ _ e- - - -__ __,_
'

-
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I
!
;

i f
r y

i
'

l

49. Using a Cobalt 60 source, you use your survey meter to measure a dose i

jh rate of 5 mR/hr at 50 feet from the source. Where should you post h
the Restricted Area Boundary if you desire a 2 mR/hr radiation level [
at the boundary? )

4

\
.....................................................................

I- i

! 'r

,
50. What is the most important thing you can do to avoid an overexposure I

'

to radiation?

| a) Always wear the peruannel dosimetry provided.
I b) Always make proper radiation surveys.

( c) Request that an audible alarm be provided for use, f
| d) Keep a daily log of pocket dosimeter readings.

|
************************************************************************** ''

!
!

I
a

l

|

9

1

!
I



MAGNA CHEK, I N C.

h NONDESTRUCTIVE TESTING LABORATORIES
2125 RIGGS STREET
WARREN. MI 48091
(313) 756-4070

RADIATION SAFETY EXAMINATION - RADIOGRAPHER

TEST NO. RS-01-R - ANSWER SHEET

. . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . , , , , . . . . . . . . . . , , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1. Ionization
2. False
3. D
4. A
5. Mean Lethal Done - the radiation done that would kill half of those

persons exposed within 30 days (400 to 500 rem acute dose)
6. A device used to confine the radiation beam within an assigned angle
7. Dinintegration of the nucleus of an unstable nuclide by upontaneous

emissions of charged particles and/or photons.
G. Banic unit to dencribe the intensity or strength of a radioactivity

in a material; a measure of the rate at which a radioactive material'9 throws off particien or disintegrates.
9. Unit of radiation dose; unit of exposure to ionizing radiation.

10. There are 1000 milliroentgens in i roentgen.
11. 74 days
12. 120 curies
13. Natural radiation
14. A
15. C
16. A
17. Falso
18. A
19. B
20. Timo, distance, shielding
21. C
22. D
23. B
24. C
25 B

26. h
27. - provides a permanent record of exposure

-is readily available
- ablu to distinguish between dfferent energius of radiation

quite accurate for exposuren greater than 100 mrem-

- little imago fading as a function of ane
can record a wide rango of dosages-

|h 28. C
29. 543 feet
30. C
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| TEST NO. RS-01-R - ANSWER SHEET (CONTINUED)

31. At intervals not exceeding 3 months and after instrument servicing. !

32. Muct be under the direct supervision of a Radiographer when working |
with or around radioactive materials or exposure devices. |

33. 21 feet (3 guide tube' sections), because any longer source travel
| allowed could result in the drive cable disconr.ecting from the crank- !

out assembly, making retrieval of the cource difficult or dangerous. |
i34, 2 mR/hr

i I

35. 'a ) Geiger-Muller tube ;

b) ionization chamber j
36. a) 10CFR Part 19 - Notices, Instructions and Reports to Workers, i

>Inspections
b) 10CFR Part 20 - Standards for Protection Against Radiation
c) 10CFR Part 21 - Reporting of Defects and Noncompliance
d) 10CFR Part 34 - Licenses ear Radiography and Radiation Safety

Requirements for Radiographic Operations
e) 10CFR Part 71 - Packaging of Radioactive Material for Transport j

-

37. C
38. 34.4 feet
39. improper radiation surveys
40. False i

f41. C
'

42. a) Less than 200 mR/hr at the surface
b) Lens than 10 4:R/hr at 1 meter from the surface

| 43. at intervalu not to exceed 6 months
: 44. a) Daily Insnection Checklist

b) Radiographic Utilization Record
c) Isotope Sign-Out Log
d) Dosimeter Record

45. a) film badge
b) docimeter
c) survey meter
d) Operating and Emergency Procedures

46. Radiographer
4 '7 . True
48. B
49. 79 feet
50. B

.. .. n .. .. .. .. .. n n .. .. n n n . .. n n .. n n .. n .. n n n n n n n . n .. n n n n n n n n u n n n n .. n u o n u n n n n n a n n n n n n . n n n n n n n

O
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; . MAGNA CHEK. I N C.
- NONDESTRUCTIVE TESTING LABORATORIES

2125 RIGGS STREET
WARREN. MI 48091
(313) 756-4070

PRACTICAL EXAM - RADIOGRAPHERS
,,,,,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,..,,,,,,,,,,,,,,,,,,i.

NAME: EXAMINER:........................... ...........................

DATE: REVIEW RESULTS:' ........................... .....................

SCORE: ........................... ......................................

AREAS OF EXAMINATION RESULTS/ REMARKS
,,,.....,,,,,.,,..,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,i,i,,,,,ii,,,,,,,,,,,,,.,,,,..,,,,,,,,,,,,,,,,i.,,,..,,,,,,,,,,,,,,,,,.,,,,,,.,,,,n.,,,,,,,,

1) Proper une of personnel monitoring devices ...................

2) Proper une of radiation survey techniques ...................
,

3) Ponting and surveillance of radiation boundaries ...................

4) Operation of Tech / Ops 660 Ir 192 exposure-device ...................

5) Operation of Tech / Ops 446 Co 60 exposure device ...................

i

j 6) Operation of Picker 590 Co 60 exposure device j...................

I
7) Operation of Tech / Ops 726 Cs 137 exposure devico

|
...................

1

G) Inspection and maintenanco of exposure devicou ...................

9) Leak testing of radicactivo sealed cources
|'

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

10) Calibration of survey inntruments and dosimeters !...................

l'

'11) Source changing procedures ...................

12) Knowledge of emergency proceduren ...................

f 13)~ Recordkeepino requirements ...................

|
r

. , , , , , , , , , , , , , , , , , . . . . . , , , , . . . . . . . . , , , , , , , , , , , , , , . . . , , , , , , , , , , , . . . . , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , . . . . . . . , , , , , , , , , , , , , , , , , , , , , , ,

1
i,

|e |:
,

i

k
i

|

{ 1

r
4

I
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1 g MAGNA CHEK. I N C.
3W NONDESTRUCTIVE TESTING LABORATORIES
| 2125 RIGGS STREET

WARREN, MI 48091
(313) 756-4070

|
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I

i
MCI RADIATION SAFETY PROGRAM MANUAL |,,n n o .... n n . n n ,... n o n .. n n n n u .. n n u n u n n n n u n n i

|
!

!
',

SECTION VI - RADIATION DETECTION AND PERSONNEL MONITORING SYSTEM i

!
I

I

Iw

A. Survey Maters f
!'

Survey meters shall be capable of measuring from a minimum of two j
milliroentgens per hour through one roentgen per hour, and shall be ,

calibrated as stated in Section VI, Part D.1. The types of survey j

meters to be used to conduct radiation surveys at Magna Chek are j

listed below: [
!
r

Manufacturer & Model Meter Type Instrument Ranges j
$8 ti 99 n tt it it n if it at if Il n f t 571, It n it It n 1) It it $1 at 4e et et it n fl it le 98 39 n it if t0 n #f af 10 f t it Of ff n 19 n if it at Et n n F914 o n ,

Victoreen Corp. 5929 ion chamber 0-10, 0-100, 0-1000 mR/hr
Victoreen Corp. 492 G.M. tube 0-10, 0-100, 0-1000 mR/hr t

Eberline Corp. E-120G G.M. tube 0-10, 0-100, 0-1000 mR/hr f
,

Gamma Industries 250B G.M. tube 0-10, 0-100. O-1000 mR/hr |
,

n n n n n n n u n n n .. n u n u n n o n n o n n n n n ie n n ,. u n n u n n n .. n n innnnunnnnnnnunn.ununnunununn

|
t
t

!D. Dosimeters
[
8

Dosimeters shall have a rance from cero to at least 200 milli- [

roentgens, and shall be checked for accuracy as stated in Section VI, ,

Part D.I. The types of dosimeters in use at Magna Chek are listed j
i

below: ,

i

Manufacturer Model Range |
n n .. n . n n n n n .. n n n n o n n u n n ,... n n n nnnnnnnn :nnnnnn nnnnnn..unon ,

I
I

Victoreen Corporation 541A O-200 mR f

Victoreen Corporation 541R O-200 mR I

Dosimeter Corp. of America 862 0-200 mR
Landsverk Corp. IM-9F/PD O-200 mR

,

n , n n n n u ,,o n u n n n o .,.. n . n .. n n n u u n n u n ,.. n n n i... n n o n u n n ,,n .. n n n n u n n n n o n n n o n .. n . u n u n n

O
,



, _ _ _ ______ _ _ ._ _

I
,

C. Film Badges

Magna Chek contracts a monthly film badge service for personnel
monitoring. Thin service is provided by R.S. Landauer, Jr. & Co.,
Glenwood Science Park, Glenwood. IL 60425

D. Calibration of Survey Meters and Dosimoters

Survey meter and dosimeter calibration procedures are found in Section
VIII of this Manual - MCI Operating and Emergency Procedures.

1. Frequency of calibration

a. Survey meters shall be calibrated at intervals not to exceed 3
months and after each instrument servicing.

b. Dosimeters shall be checked at intervals not exceeding 1 year
for correct response to radiation, accuracy, and drift. They,

| shall also be rechecked after the dosimeter reading has gone
off scale for any reason.

2. Equipment

Calibration of survey meters and dosimeters at Magna Chek shall be ji

| performed using a Tech / Ops Model 726 Meter Calibration Kit, which |

i contains a Cesium 137 sealed source, maximum 100 millicuries.

O 3. Personnel Qualifications

Survey meter and dosimeter calibration procedures shall be
performed by qualified radiographers whose training is outlined i

in Section V o-f this Manual.

4. Outside Agencies

Calibration by companies other than Magna Chek, Inc., shall be
performed by one of the following:

a. Technical Operations, Inc.
Radiation Products Division
40 North Avenue
Burlington, MA 01G03

b. The survey meter manufacturer or its designated area service
center

-1) Victoreen Corporation
2) Gamma Industries
3)- Eberline Corporation

O

4



E. Luak Testing of Sealed Sources

Leak tecting procedure ; are found in Section VIII of thic Manual - MCI
Operating and Enieroencv Procedures.

1. Frequency of teu t i ng

Sealed sources shal 1 be tected for 1eakage and contamthation at
intervalu not to e:: c eed cir months.

2. Equipmcnt

Leak testino of sealed nour c ets uhal1 be done usino one of the
fol1owing commer cial 1eak test kitu:

a. Tech /Opc Leak Test Kit ttodel 510.
b. Ganana Industries Kawipe Leak Test Kit.

3. Personnel Qualificationu

Leak testing procedure! shall be performed by cualified radio-
oraphorn whose training is outlined in Sec ti on V of thin Manual.

4. Test Smear Evaluation

a. evaluation of l ea!- test smearu obtained using the Tech /Opc
Leak Test flodel 518 chal1 be performed by Tech /Opn. Inc..
Radiation Products Diviaion. 40 North Avenue. Dur1inutom MA!

b. evaluaLion of leak tent smears obtained untno the Gamma

|
Industries Kuwipe Leak Tent Kit chall be performed by Gamma
Induntrieu. 2255 Ted Dunham Avenue. Baton Rouge. LA.

t

!

l

|
|

h

I

e

O
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i - MAGNA CHEK. I N C. ,4

I NONDESTRUCTIVE TESTING LABORATORIES I

2125 RIGGS STREET !
WARREN, MI 48091 |,

(313) 756-4070 .| I

I

t

MCI RADIATION SAFETY PROGRAM MANUAL
..u........nn nu n .n n.,nnn ....n... n..n nn..nn n .n

1
i

SECTION VI} - SAMPLE FORMS AND DOCUMENTE |

|

i'

,

A. Forms Maintained by Management /RSO
i

!

1. Inotope Quarterly Inventory Record |

2. Dosimeter Calibration & Assignment Log
3. Survey Meter Calibration & Assignment Logy ,

| 4. Isotope Shipping & Receiving Log )

| '5. Internal Inupection Audit Record ,

! 6. RSO Recordo Review Log j

! '7. Notification Records !

i

B. Forms Maintained by Radiographers.
|;

\
! 1. Isotope Sign-Out Log

2. Radiographic Utilization Record ;1

3. Daily Inspection Checklist |'
4. Notification Record
.5. Dosimeter Record I

6. Survey Meter Calibration Certificate /Worksheet j

7. Dosimeter Calibration Certificate /Worksheet j, ,

8. Tech / Ops 518 Leak Test Form j

9. Gamma Industrien Mowipe Leak Test Form j ! ;

10. Radioisotope Recuiving Record
'

[
11. Quarterly Maintenanco & Inspection Record

.

! ,/ '

t,

;

!

|

h

t||I f
t

,' i
"

>
"
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MAGNA C H E K., I N C.
NONDESTRUCTIVE TESTING LABORATORIES

2125 RIGGS STREET

- e WARREN, MI 48091
(313) 756-4070

|
i

ISOTOPE QUARTERLY INVENTORY RECORD - Quarter. 1984 |...

n .. n ,. .. .. .. n u n . n n .i n n u .. .. n n ,. n u n n ,. .. .. n .. .. u n , n n n n .. n n ,. n n n n n n .. u n ., n

DATE PERFORMED: PERFORMED BY:........ ..........
?

I
|'

Isotopo Source S/N Exposuro Device Model & S/N Storage Location Activity
u n n n .. n n . . .. n n , n n n u .. .. n n n u n n n n n .. n n n n n n n .. n n .. n n .. n n ie n .. u n n n u n o n n u n u n .. n n u ,. u n .s u n u n n n n n n n ;

,

CuriasjIr 192 Tech / Ops 660. S/N 2866.... ................. ..

,

|

I

:

Ir 192 Tech / Ops 660. S/N 2333 Curies!.... ................. ..

!

e j
t Co 60 Tech / Ops 446, S/N 60 Curies |.... ................. ..
r ,

t
i

fCo 60 Picker Cyr. lops 590. S/N 102 ....Ci..... .................

.

I
1

Cc 137 Tech / Ops 726, S/N 172 mci.... ................. ..

'. s

!
6

L nunnnnnnnnnnnnnnnnnnnnnnnnnnnnunonnnnnnnnnnnnnnnnun.nounnnnnnnnunonnnunnunnunnu1
)'

|
>

|

t

! |
I i
I '

I i
! l

I !

|e
1

1
i
1

|. i
I )

|

|
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MAGHA CHEK. I N C.

NONDESTRUCTIVE TESTING LABORATORIES
j 2125 RIGGS STREET

O WARREN, MI 48091
(313) 756-4070

DOS 1 METER CALIBRATION & ASSIGNMENT LOG
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,i.,,,,,,,,,,,,,,,,,,,,,,,,.,

REV. DATE - 11/29/84

Douimater Make/Model S/N 50 mR 150 mR Cal. Date Due Date Assigned To:
,,,,,,,,,nn.,n,,,,,,,,,,,,n.....,,,,,n...,n,,,,,,,,,,,,n,,,,,,i...........nn.,,n...:,,,,,,,,,,,n..n.n..,,,,,,,,,,,,,,,,,,n,,n......

Dosimeter Corp. 862 706721 45 142 09/19/84 12/19/84 L.E. Jones

D;simator Corp. 862 9120918 GC 142 09/19/84 12/19/84 R. Tomaseh

Victoreen 541 R 6513C 34 172 09/19/84 12/19/84 D. Cardwell

Victoreen 541 R 6621A 55 159 09/.19/84 12/19/84 W. Singleton

Victoreen 541 R 7452C 37 120 11/29/84 07/28/85 J. Abusalah

Victoreen 541-R 8295C 4ti 136 09/19/84 12/19/84 T. Diroff

O Victoreen 541 R 8713A 42 135 09/19/84 12/19/84 D.J. Walker

Victoreen 541 R GEOA 35 105 11/29/84 02/28/85 R. Murray

.Landsverk IM-9F/PD 060E9 58 159 11/28/84 02/28/85 sp ar e

Landsverk lh-9F/PD 11003 56 145 11/28/94 02/28/85 spare

.

Landsverk IM aF/PD 13567 55 145 11/28/04 02/28/85 upare

Landuverk IM-9F/PD 14370 60 165 11/28/84 02/28/85 spare

Landsverk IM-9F/PD 18094 52 155 1/29/84 02/28/85 spare
1

Landsverk IM-9F/PD 28186 63 148 11/28/84 02/28/85 spare

L.and vu: v IM-9F/PD 28839 62 158 11/28/84 02/28/85 opare
9

Landuverk IM-9F/PD 32208 52 152 11/28/84 02/28/85 spare

Landuverk IM-9F/PD 56650 60 150 11/28/G4 02/28/85 spare

65051 60 1,6 0 11/28/34 02/28/85 soareLandsverk IM-9F/PD ,

,,,,,,,,,,,,,,,,n,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,n,,,,, .,,,,,,,,,,,,,,,,,n,,,,,,n,,,,,,

O . . . . n n . , n , , , , n , , , , , , , , , , ,, ,, , , n n
n , . . . n , . . . n , , , , n ,i n ,

,

,

- - - - - - . _ - - -
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'MAGNA CHEK, I N C.
NONDESTRUCTIVE TESTING LABORATORIES

2125 RIGGS STREETO WARREN. MI 48091
{ (313) 756-4070,

i

i -

!-
|

|

SURVEY METER CALIBRATION AND ASSIGNMENT LOG !'
| |,,,,ie,,nn..... u n n...,nn ...nnu,,n,,n....nnun nnu,,,,n.,nn n..n
,

REV. DATE - 11/27/84
f

I,

!
Survey Meter Maka/Model Serial No. Cal. Date Due Date Assignment / Status
,, n ,, u n ,, n n n n . n .. .. . n i. n n u n u n n n n n n n o n n u n n n n n n o n .. .. u n u n n n o n ., n n n n u n n n n n u n n n . . n n u n n u n n u u n

1

!

Eberline E-120G 2645 11/27/84 2/27/85 Magna Chek Lab |
.!
h

1

.

Eberline E-120G 2646 9/19/84 12/19/84 Magna Chek Lab !

l

!
t

?

IGamma Induntries 250D- 2249 9/10/84 12/19/84 Magna Chek Lab
;
'

ie
i

| .Victoreen 492 650 9/19/84 12/19/84 Magna Chek Lab
t
i

i Victorcen 492 4917 METER NEEDS REPAIR NOT IN SERVICE

Victoreen 592B 1734 METER NEEDS REPAIR NOT IN SERVICE

Victorcen 592B 3170 METER NEEDS REPAIR NOT IN SERVICE

I

Victoreen 5929 3953 11/27/84 2/27/85 Aero Inspection

.

Victorcen 5928 4694 METER NEEDS REPAIR NOT IN SERVICE

u n n n u n u n n n u ,, n n n u n u n n ., n o ,, n ,, n n o ,, ,, ,, n n n n n n .. n n n n n n , ,, n n u n e, n u n ,, n n n n n n n n u n n ., n .. .. .. n n ., u n n n

Refer to individual SI.tr ve y Meter Calibration Forms for Meter Certification Data
,,,,,,n,,nn..............n..n.........nn,,,,,,,,,,,,,,,,,,n,,,,,,,,,,,,,,,,,,,,,,,,nn..........on...............................,n,,,,,,,,n.,
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! MAGNA CHEK. I N C.
i~
! NONDESTRUCTIVE TESTING LABORATORIES '
i
; 2125 RIGGS STREET |
i WARREN, MI 48091 |
!- (313) 756-4070 1

1 .

i
,

f
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' ISOTOPE SHIPPING AND RECIEVING LOG i

i in n .t u n n n u n n n n n n n ,t n i. n t. n .. n n n .. u n t. u n n n n

I'

i, l

|
I

>

; Revision Dato'- .../.../... |
i ,

i t
r i

i
,

I

. I

FINAL RADI ATION LEVEL $ - IISOTOPE DATE DATE --

SERIAL NO. RECEIVE i SHIPPED 9 SURFACE 9 1 METER |
r

n u n .. n n i n n t n..... tn. n nnnn.nn., nun nnnnnnnnnnon n o n .t u n n u n n n n i
,
i
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| MAGNA CHEK. I N C. [
, .

.

NONDESTRUCTIVE TESTING LABORATORIES,

' 2125 RIGGS STREET
WARREN, MI 49091
(313) 756-4070 !9 .t

!

INTERNAL INSPECTION. AUDIT RECORD [MCI RADIATION SAFETY PROGRAM -

l . . n . . . . .. . . .. n . . .. n .. .. .. . n . . n ., n . . . n . . . u n e. . . . . . . . . n . n . . . . . . n n n o n , . . . . . , n n e . u ,, ,, ,, ,. . . . , n .. u .. u n , . n
,

.
!

,

I
DATE ' AUDITOR:. ........... ....................................

,

a

h

INSPECTING: l. . . . . . . ............................. .....................i
.i

f

|

,F. . . . . ..................................................................
I

i i

( LAST INSPECTION: NEXT INSPECTION: j. . .............. . . . . . . . . . . . . . . . .

l :
s ,
E

?

.

! DEFICIENCIES
I

; ;.. . , ,, n i, , i n .. .. n . n

8
i

1
.

. _ _____._._____._ _.______ ._ _ _ _. _______. _____ - ___ ____ _.

|-
I

l

i
_ _._ _ ____. __.___.____._.__ _ ____-- _____ ____.__._______ _

i
,

_ . _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ -_ __.___ ______ ,

'
'

.____.______.___________._____.__.___.-______;- . _ _

i

,i
._.___._____ _ .__ __ - _ ____ .___.__.______..__.___._.__ _ ___. _ _._ __. ___

.

I

L
'

CORRECTIVE' ACTION
n n ,n ,,,,n n n n ,,n .... n n n

s

}
r

, _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ . _ ,

! I,

['
<

:_ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ . _ _ ___ _ . - -

e
>

)_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . ____. _ _______. ._______ __

I

!-

,

_ _ _ . _ _ _ _ . . _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ . _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ . _ _ . _ _ _ _ . _
1

!
l

. _ - - _ - _ _ . . _ _ _ _ _ _ _ . _ _ _ _ _ . . _ = y, -___ ._ ._ _ - __--__ _.______ __

, .
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MANAGEMENT REVIEW L REMARKS r
.
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MAGNA CHEK. I N C. |
NONDESTRUCTIVE TESTING LABORATORIES )

2125 RIGGS STREET
WARREN. MI 48091

(313) 756-4070j g
i
,

RSO RECORDS REVIEW LOG
....,,,...,,.,,,,,,,,,,,,.,,,,i,....,,i.

DATE PERFORMED BY:................ ....................................

RECORDS REVIEWED DISCREPANCIES NOTEDisi,,,,,....,,,,,,,,,,...,....,,..,,...,,,.,,,,,,,,,,,....|..,,,,..,,,,,,,,,,,,,,,,,.,,..,,..,,,.,i...i,i,,,i,.,,,,,.... , , , , . , . . . , , , , , , , , ,

|

...............................|Isotope Sign-Out Logs ..........
j

,

i
...........................................-.

Daily Inspection Checklists .......... ...............................

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

Radiographic Utilization Records .......... ...............................

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

Notification Records .......... ...............................

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

Dosimeter Recordu .......... ...............................

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

Survey Motor Calibration Workuheets .......... ...............................

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

Donimeter Calibration Workshootn .......... ...............................

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

Leak Test Formu .........................................

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

Radioisotope Receiving Records .........................................

...........................................'

Ouarteriv Maintenance 8< ...............................!..........

Incpection Records
...........................................

G
t. 5. If 119 59 1 f 8 i. 41 f t fl ,1 18 t, el t, il #1.I f It le ,t a f ,1 18 f t ,, it 8, if Bf .f t ,, il f f el 11,8 .I t,14 f, 4. It 8, la 19 f t ,, if te ,8 . 99 of If II 9 4, 3, il il 1, .. Il 11,9 f,1141 16 ,1 #f i la if
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' MAGHA C H E K. I N C.
NONDESTRUCTIVE TESTING LABORATORIES

2125 R1GGS STREET
WARREN. MI 48091

' - (313) 756-4070
i

i

MCI RADIATION SAFETY PROGRAM - NOTIFICATION RECORD
,,..,,,.,,,,,,,,..,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,:,,,,,,,,,,,,,,,,

DATE: PREPARED DY:............. ................................

DEFICIENCY
, , , , , , , , , , , , , , , , , , , ,

i
i

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ . _ _ . . _ _ _ . _ . _ ___ _ _ _ _ . _

____._ ____ _ __ __ __ __.__ ___ _ .._____ .____ ______ . _ ._____

_ _ _ _ _ - . _ _ _ _ _ . _ _ - _ _ _ _ _ _ _ _ . . _ _ . _ _ _ _ _ . _ _ . _ _ . _ _ _ . _ _ _ _ .

___._ _ _ __ ___ .__. ___ _. _ _-._ . _ _.___.____. _ ___ __

P

t

h

. _ - - = - - - _ _ _ _.____- _ _ - _ .__ __ _ _. _ __ _

ICORRECTIVE ACTION
,,..,,,,,,i,,,,,,,,,,,,,,,,,.,,,.

.

i
- _ _. _.-__._____ ._______-.. __- ______ ___.____ _

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

l

l
_ ___ __ _ _._.__.__ ___ ____ __ _ __ _ __ __. _.___ ____ -_____

4

i

|
- _ - . _ _ _ _ . _ . _ _ _ _ - _ - _ _ . _ - _ . _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ . _ . _ - - - -

|

|

.

__
___ _ _ __ .__ __ _ __.__ _._ ._._ ___._.__... _ _.____-

,

b

I

___ __ ___. __ _.__. __. _._._.___ ._ __. __ ___._ ___.___ ____. ____ __

i
j

.iRSO REVIEW L REMARKS
.,,,,,,,,,,,,,,,i,,,,,,,,,,,,,,,n,,.,, ,

>

I |
>
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I
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I
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MAGNA CHEK, I N C.
NONDESTRUCTIVE TESTING LABORATORIES

2125 RIGGS STREET
h WARREN, MI 48091

(313) 756-4070

i

l

! ISOTOPE SIGN-OUT LOG
! n..nn..nnunnunnnnnnnnn.
I

|
t

MONTH: YEAR:................. ..........,

t.

! ISOTOPE: S/N:................ ..........,

i
,

DEVICE: S/N:................. ..........

,

I
t

h
i DATE STORED USED LAB FIELD LOCATION RETURNED INITIALS

nonunnnu onnnnn nonn onnnu nnnun ununnonnnnnnnnnunnnn onnnonnu n u n n u .. n n

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

I ../../.. ...... .... ..... ..... .................... ........ ........

| g ../../.. ...... .... ..... ..... .................... ........ ........

W ../../..'

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

../../.. ...... .... . . . . . . ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........
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../../.. ...... ..., ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

O . . . . / . .
. . . ..,

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

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........

../../.. ...... .... ..... ..... .................... ........ ........
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MAGNA C H E K. I N C.
NONDESTRUCTIVE TESTING LAGORATORIES }

; 2125 RIGSS STREET j
i WARREN, MI 48091 i

(313) 756-4070 l

}
1

I !
' RADIOGRAPHIC UTILIZATION RECORD i
}-

n te n a n n n n u n n u n n u tt .t n t, u n n u n u n n te tt u n n .t u n u n n |n u n n n n n n n n n n n u n n n n o tt u n n t n n tf u n u n n .t ., n n n n it .,

t

DATE: LOCATION OF USE: W.O.# ........I........... .......................

_________________________________________________._____________________________!,
I

RADIOGRAPHER: DOSIMETER S/N: ..........j...................................

l

DOSIMETER READINOS: START .......mR FINISH ........mR TOTAL ........mRI.

!,

ASSISTANT : DOSIMETE# S/N: ..........;.....................................

DOSIMETER READINGS: START .......mR FINISH ........mR TL"AL ........mR.

________________-_____________________________________-_____________ -__-______

t

DAILY INSPECTION CHECKLIST COMPLETED: INITIALS: ............i..............

SURVEY METER MODEL NO.: S/N CAL. DUE:........... . . . . .... ......... ..

RADIDORAPHIC SOURCE: X-RAY Co 60 Ir 192 Co'13);..... . .... ..... .....

! SOURCE S/N: ACTIVITY: DEVICE S/N:........ ........... . ..............

SURVEY OF DEVICE: INITIAL ...............mR/hr FINAL .................mR/hrg
! s
| NO. OF EXPOSURES: TOTAL EXPOSURE TIME: '

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

REMARKS .......................................................................

,

...............................................................................;
I

__-_____________-________________-__h._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

>

RADIATION LEVELS AT POSTED BOUNDARIES: [
l r
'

i

DESCRIBE AREA
,

_____________________________|
.

.

_____________________________|
t

____________________________J

_____________________________ .

F

_____________________________|

_________________-___________;
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MAGNA CHEK. I N C.
NONDESTRUCTIVE TESTING LABORATORIES

2125 RIGGS STREET
WARREN, MI 40091

(313) 756-4070
\

DAILY INSPECTION CHECKLIST

,,u ,,,,,,,,,,,,,,,,,,,,,,,,n. .........n n ,,,,,,,,,,n n u ,,,,n n ... n ni....in ...... ......... n n.....,,,,,,,,,,,,,n n n .. ...n ,,u ,,,,,,,,n , n

DATE: CRANK ASSY. S/N: EXPOSURE DEVICE S/N:.......... ......... ..........

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

. . . . - 1. Film badge, dosimeter and at leust one survey meter available.

2. Perform battery check of survey meter.....

3. Check calibration due dates of dosimeter and survey meter.....

4. Recharge dosimeter.....

5. Perform an operational check of survey meter.....

6. Check the exposure device for valid leak test date, decay curve,....

proper labeling and that a maintenance inspection has been performed
within the last three months.

7. Inspect the expoe.ure device f or any obvioun defects and cleanliness.....

l

8. Check for proper operating characteristics of the exposure device i....

lacking mechanism and selector knob. !

1

9. Check the source pigtail keyway with Tech / Ops Model 550 No-Go gauge.'....
|

10. Check the control unit assembly, source guide tube and extension for]
....

correct operation. cleanliness and any ~ irregularities such as kinks,;
flat spatu, cuts or wear. Check that a maintenance inspection has
been perfarmed within the 1ast three months.

11. Check drive cable end pin with Tech / Ops Model 550 No-Go gauge. ,
....

I 12. Check for proper operation of emergency muchanisms, source position....

indicator lights, shutter and interlock mechanisms. (PICKER CYCLOPS)

13. Check for sufficient supply of signs. ropes, tapes and collimators... .

14. Document on the Radiographic Utilization Record that the Daily.
....

Inspection Checklist has been completed.

15. Document any equipment malfunctions and/or defects on a Notification
....

Record and forward the form to the RSO. If components essential to

.

the safe operation of the device are found to be defective or in
| poor ocerating condition, tag the equipment out of service and

notify the RSO immediately.'

|

|
,,,,,,,,,,,,,,,,,,,,n,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,n,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,n,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

_- - - - - -
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11 AGHA C H E K. I N C.

NONDESTRUCTIVE TESTING LABORATORIEE
2123 RIGGS STREET
WARREN. MI 40091

I G 13 ) 756-4070

i O
t MCI RADIATION SAFETY PROGRAM - NOTIFICATION RECORDo

,, .. .. n,.,,,,,,..,,,,,,,,,,,,n,,,,,,............. . .. ,. n , ,, ,, , .. .. .. n.................., ,.

'

a

i
f .''
V PREPAhED BY: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
.i DATE: . . . . . . . . . . . .

[
..

'*,
e

Is

y DEFICIENCY
3 ,, ,, ,, ,, ,, ,, .. ,, .. ,.

|?

t

, . - .
..e--e--...- .- .- ---. -..-~.--e-..---.---. ..---- --e- --.-.......m---- . . -

7.
C

7. ......--e....e - - . --.e-.e- ~ . . . . . . .....--.-.-.-e-.. . .-- . - . . ..-.--..-e..-.--..e... .-- - - -

_7

j ._....__..__o_...e.._.._e._.-.._e_e.__ . .e___-__ ______._-...-,.._____._e___ _ _ __.__e_e-_____ .e_ _ . . _ _ _ _ , _ _ _

L

6

._ . . . _ . e.. . _ . - _ . . _eu.._ ._. . . _ . . .e.___._.e_._a-__-. ...__._._ee____._._.,_ ._e..e_______._e__.._.u _._...__e.

.e - - . . . . . . . . . . --. . ..e . .-- . . . . - . . -e- ....-- - - . - . .e.--- . -..e.-~- - - . . . - -
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MAGNA CHEK. I N C. !
,

NONDEGTRUCTIVE TESTING LABORATORIES *

2125 RIGGS STREET
WARREN. MI 48091

(313) 756-4070

i
!
E
>

DOSIMETER RECORD - 1st Quarter. 1984 (01/25/84 - 04/24/84)
,,nnnn.,nnno..onnu..nnnn..nnnnonnn.,nnnnn ....nnunn,. nun..nnnunnnnnn

!

NAMES...................................COSIMETER NO.r.........................I

DATE DOSE DATE DOSE DATE DOSE !

,,.. n n n n u n nunnonnn nnnnnnnn nunnunnn u n n .. n n n ., n,,nnunnn

i

01/25/83 02/25/84 03/25/04 ........;........ ........

01/26/83 02/26/84 03/26/84 ........!........ ........
I

'01/27/81 02/27/84 03/27/94 ........f........ ........

01/28/83 02/28/84 03/28/84 ................ ........

01/29/83 02/29/84 03/29/84 ........|........ ........
*

01/30/93 XX/XX/XX ...XX... 03/30/84........ ........

01/31/83 XX/XX/XX ...XX... 03/31/84 ........[........

02/01/84 03/01/84 04/01/84 ........j........ ........

O2/02/84 03/02/84 04/02/84 '

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

I O2/03/84 03/03/84 04/03/84 ........(........ ........

O2/04/84 03/04/04 04/04/84 ........j........ ........

O2/05/84 03/05/94 04/05/84 '

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

02/06/94 03/06/84 04/06/84........ ........ ........

02/07/84 03/07/04 04/07/84 ........j
9 O2/08/84

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

03/08/84 04/08/84 ........,................
,

['
02/09/84 03/09/84 04/09/84 ........|........ ........

02/10/94 03/10/84 04/10/84........ ........ .........t

02/11/84 03/11/84 04/11/84 ........i........ . ......

02/12/04 03/12/84 04/12/84 ........]........ ........

j O2/13/84 03/13/84 04/13/84 ........i........ ........

! 02/14/94 03/14/94 04/14/84 ........;........ ........
,

02/15/84 03/15/84 04/15/84 ........a........ ........

02/16/84 03/16/84 04/16/84 ........;........ ........

O2/17/84 03/17/84 04/17/84 ........}........ ........

O2/18/84 03/18/84 04/18/84 ......i........ ........ ..

;. -02/19/84 03/19/84 04/19/84........ ........ ........

i 02/20/84 03/20/84 04/20/84 ........,!........ ........

02/21/84 03/21/94 04/21/84 ........;........ ........

O2/22/84 03/22/84 04/22/84 ........;........ ........

O2/23/84 03/23/84 04/23/84 ........l........ ........

02/24/G4 03/24/94 04/24/04........ ........ ........

j n n n n n n n n u n n n . n n u e n n n n n u n n u n n n n n n n o n n n o n n n .. n n n n n n n n n o n u n u n u n u n n n n o n n u n . n n n n u n n n n f
5 DOSIMETER TOTALS: !

I

01/25 - 02/24 02/25 - 03/24 03/25 - 04/24..... ..... .....

_ _ ___ ___.__ _ _ _ ____ _ _ _ .. __ ___ _.. _ __. . _ ______ __ __

FILM DADGE TOTALS: L

I

01/25 - 02/24 02/25 - 03/24 03/25 - 04/24..... ..... .....

_ __ _____ ___ ____ ______ __ __ _______I
I

ist OUARTER TOTALS: ,

01/25/84 - 04/24/84 Doe.,i mat er ........ mrem Film Dadoc ........ mrem (
n n n n n n n n n .. u n n o n n n n n o n n n u n n n n n n n n n n n n o n n o n n n n a n n n n n u n n n n o n n n u n n n n n n .. n n n n n n n o n n n n ;

[

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

.
. .. . . . . . ... --



MAGNA CHEK. I N C. ,

NONDEGTRUCTIVE TESTING LABORATORIES |
2125 RIGGS STREET i

WARREN. MI 48091 [_

(313) 756-4070
t

I

i

GURVEY METER CALIBRATION CERFTIFICATE/WORKSHEET 5

,i,,,,nn,,n,,,,,,,,,,,,,...,,,....nn,,,,n,,,,,,n,,,,,,,,,,n........,,n,,,,n...,n,,n
I

l
t

J

DATE : |..........

|*

|

|

ICUGTOMER: ...............................................................
i

|

SURVEY METER MAKE/MODEL: S/N: j.................................... .....

i

l

CALIBRATOR MAKE/MODEL: Technical Operations Model 726 S/N: 172 j
.

CALIDRATOR COURCE: Cenium 137 S/N: 5-306 ACTIVITY: mci...

l
I

l
;

CALIDRATION DATA
I'
,

METER GCALE KNOWN RADIATION INTENSITY METER RESPONLE ACCEPTABLE
n , , n ,, n ,, n , , n n , , , , , , ,, n n , , n , , ,, n n n n n , , ,, n ,, , , , , , , n n , , ,, n , , n , , n n , , ,, ,, ,, n , , ,, o n ,, n n , , , , , , . . . ,, , , ,, , , ,, ,, ,, ,, n ,, ,, , , ,, n n ,

[
.

i
F

x1 2.5 mR/hr mR/hr I.... ..........
,

f

7.S mR/hr mR/hr j.... ..........

l
,

1

x10 25 mR/hr mR/hr |
.... ..........

I

75 mR/hr mR/hr I.... ..........
:
t

x100 250 mR/hr mR/hr I.... ..........
i

750 mR/hr mR/hr [.... ..........

i

,,,,..n,,,,n,,,,,,,,n,,n,,,,n,,,,,,,,,,,,,,,,,,,,nn,,,,,,,,...,n,,,,,,,,nn,,,,,,,,,,,,n...,,,n,,,,n,,n,,n,,,,,,,,nni,nn,,nnn,,

.

ICALIERATED BY : ......................................................... ,

t
I

CALIDRATION DUE ON OR DEFORE: I.. ........................................
i

t

$ REMnnes : :...............................................................

t........................................ .................................
'

I
i

l.
,

f

._



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

i
i
i
,

,I

MAGNA CHEK. I N C. |
NONDESTRUCTIVE TESTING LABORATORIES i

I 2125 RIGGS STREET I
- WARREN. MI 48091 |

(313) 756-4070 )
;
I

'
$
'

|
. I
8 DOSIMETER CALIDRATION CERTIFICATE / WORKSHEET

,,,,,,,..........n....n,......,,,,,,,,,,,n..n......n,,,,,,,,,,,,,,n.,nn...,,,,

,

i

'DATE OF ISSUE: ../../..
|
;

i

| I

DOSIMETER MAKE/MODEL: S/N: :.................................. .......
i

|
CALIBRATOR MAKE/MODEL: Technical Operations Model 726 S/N 172 ;

I

t

CALIDRATOR SOURCE: Cesium 137 S/N S-306 ACTIVITY: mci !..

t
,

i

I
t
6

CALIDRATION DATA
!

I

CHECKPOINT #1: Danimeter exposed to dose of 50 mR - Reading: mR |...

,

CHECKPOINT n2: Donimotor exposed to done of 150 mR - Reading: mR...

;

DRIFT CHECK: Lesu than mR in 24 hour period |..

t

:

I

|
n . .. n .. .. n n n . n n . n n n ,, n n o n .. .. ., n n ,. .. n n n ,. .. . .. n n n .. n ., n . n . . n n n n .. .. n n n u ,, ,, o n n n n .. .. n n . n .e n .. ..

j -Readings must be within +/- 30% of both 50 mR and 150 mR checkpoints. (
( Maximum deift al1 owed - 2% of sealn (4 mrem). j

n .. u n n ., n n n n n . .. .. n n n n n n n ,. n ,. n n n n n . .. .. n ,, n i. n n n n n i, n n ,. .. n io n i, n ., n n . n n n u n n n . n n . n n ,, ,, n n n

| I,

|
|
1
'

I

| ,

CALIDFATION PERFORMED BY-
!,

! CALIBRATIGN DUE ON OR SEFORE: ../../...
'

i

REMARKS : ...............................................................

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

O

-- .
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40 NORTH AVENUE
# '

8. BURLINGTON, MA. 01803 518
(617) 272-2000 gg gg

( >

Co.Name P.O. No. ;

I

Street _ NRC or j

State License No '

City, S t a te . _ _ . .__ _ ___ _ ___ .. _ .._ _ _ _ .

Projector
Model No .__ __ ___ . _ _ _ _ _ _ _ . . Serial No. _ .__ __

Source
Model No. __. Serial No.. _. _ Curies

IR-192 __ _ _.___ _ CO-60 _ _ _ . CS-137 ._ Other

Wipe
Performed By

_ __ _ _ . . ._ . Dato _-_ _ _ __ _~__

/~tha United States Nuclear Regulatory'Com. S r son rECH-ops USE ONLY ,

mission requires that radiographic sources be
tested for evidence of leaking at the time of
manuf acture and thereaf ter at not more than
six monthintervals.
The amount of removable contamination
must not exceed 0 005 microcuries. If the test
shows more than 0 005 microcurie of remova-
ble contamination, the source and equipment ,

must be immediately taken out of service and

g'je repaired or be disposed of. Please note that
,

gis source must be tested again on or bef ore ;

) L _ ._
_J

O R IGI N /\ L
..

- - - -

.

I :j
4
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MAGNA C H E K. ~I N C.
NONDESTRUCTIVE TESTING LABORATORIES,

. h 2125 RIGGS STREET
WARREN, MI 48091
(313) 756-4070

|
<

1

I
*********************************************************** '

RADIO-ISOTOPE RECEIVING RECORD
*******************************A***************************

|
|

DATE - .../.../... PERFORMED BY - |.....................

f

I
'

!

SOURCE TYPE .............................................

SOURCE ACTIVITY - f.........................................

SOURCE MODEL NO. - ........................................

SOURCE GERIAL NO. - .......................................
I

SHIPPING CONTAINER MODEL NO. ............................

;

SHIPPING CONTAINER SERIAL NO. I...........................

INSPECT FOR DAMAGE TO CONTAINER............................

.

RADIATION LEVEL AT EXTERIOR SURFACE - |.....................
|

(Munt not exceed 200 mRum/hr) ;

!
d-

RADIATION LEVEL AT 3 FEET FROM SURFACE - |..................
i '

(Must not exceed 10 mrem /hr)'

i

SHIPPING CONTAINER PLACED IN STORAGE VAULT - ..............
!

|'

|
:
I ***********************************************************
l.
.

t
1 i

r
I

..



.- _ . - _ _ _ _ _ _ _ _ _ _ -___ __ _ _ . . , _ - ___

i
|

2p -

QUARTERLY MAINTENANCE & INSPECTION RECORD - TECH / OPS MODEL 660 EXPOSURE DEVICES
n u n n ., n u n a n n u n . n ,, n n n u n n u n n . .. o n u n n u n n o , o n n n n n n n o u n n n o ,, n n u n n u ,, n .. n .. n n o o n ., n . n n n u n n o

| 4 :
Quarter, 1984 1...

Tech / Ops Model 660 Expocure Device S/N - ..........

Tech / Ops Model 693 Control Unit S/N - ..........

Tech /Opu Manter Source Guide Tube S/N - ..........

Tech / Ops Extender Source Guide Tube S/N ~ ..........

Tech / Ops Extender Source Guide Tube S/N - ..........

NOTE: For specific quarterly maintenance and inspection procedures, refer to- ,

the MCI Operating and Emergency Procedures. Part O. Section 1.

!,

REQUIRED OUARTERLY MAINTENANCE / INSPECTION CHECMLIST REMARKS
n o n n n n o n u n , n n u n n u n n n n n o n u n n u ,, n n . n n ., o n o n n n ., ,, n n n n n n ,, u n ,. n n n n o n n ., n n n n n n n u n n o n n n n n n n

:

}
Tech / Ops Model 693 Control Unit and Source Guide Tubes t

u n n o n n o n n n o n n o n n n n n n n n n n n n n o n . n n u n u n n o n n n n i, n n o n o n n n n n u ,

.

1) Remove the drive cable from the control unit - clean,

lubricate and check the ond connector with Model 550 i

no-go gauge as specified in Part D. Section la. .............i
2) Dinuansemble the control housings arid nource guide

tubes - clean and check for wear and damage au
upecified in Part O. Section la.'9 .............

3) -Dinansemble the control unit crank asuembly - clean,
lubricate and chuck all parts for any damage and waar
as specified in Part O, Section ia. .............

4) Reassemble the control unit (crank assembly, odometer
and control housi ngs - check for proper operation as
specified in Part O. Section la. .............i

|

Tech /Opu Model 660 Exposure Device !

Jn n u n n n n n n o n ,, n n n n u n n n o n n u n n n o n u n n n o

1

|
1) Survey the device to ensure proper radiation levels and '

document readinqu on the Radiographic Utilization Record. .............
i

2) Inspect the exposure device for proper labeling and any
obvioun defectu such as l oose ucrown, cracked or damaged I

housing, cleanliness, micsing partn. etc. .............|
3) Inspect the key lock assembly for correct operation and |

cleanlinesna lubricate the locking plunger. .............j
4) Chuck the control unit connector assembly for correct

i

operation and cleanlinuum. .............;
5) Chuck the female drive cable connector of the nource for '

wear with Model 550 no go gauge. .............|
6) Complete Maintenance performed - NOTE: Stepu 3 through '

i
i 5 may be replaced by Part O, Section ic (Tech / Ops Model !

660 Exposure Device - COMPLETE MAINTENANCE). only if a
Tech / Ops Model 650 source changer is available and AFTER

h THE SOURCE HAS BEEN REMOVED FROM THE EXPOSL'RE DEVICE. .............

nunnunnnnnnnonnnnnnnnonnnnunnnnnnnnnonunnunnnonnnnnnnunnunnnnnnnn..nnnnnnonnunnn

DATE: PERFORMED BY DUE:........... ....................... ...........

!

!

-. .
.

_ . , . . . . . ..]



, - - _ _ _ _ - --

i

i

OUARTERLY MAINTENANCE t< INSPECTION RECORD - TECH / OPS MODEL 446 EXPOSURE DEVICES!
n u n n .. .. n .. .. n .. .. n n n n ., n .. n n n n n o n .. n n n u n n o n o .. n n n .. .. n .. n n n , u n .. .. n ,. .. n o .. n n n n .. u .. u n n .. .. .. o n .. n .. n n u j

O
j Ouurter, 1984...

1

Tech /Opn Model 446 Expat.uro Device S/N - ..........

Toch/ Ops Model 664 Contral Unit S/N - ..........

Toch/Opu Manter Source Guide Tube S/N - ..........

Tech / Ops Extender Source Guide Tube S/N - ..........

i Tech / Ops Entender Source Guide Tube S/N - ..........
,

NOTE: For specific quarterly maintenance and inspection procedures, refer to
the MCI Operating and Emergency Procedures. Part O. Section 2.

,

REQUIRED OUARTERLY MAINTENANCE / INSPECTION CHECKLIST REMARKS
n .. n n u .. n n n o n n n .. n n n n .. .. .. n n o n n u n u n n .. .. u n n u .. n n n .. n n n n .. n n a n n n n o n u n n n .. n n n u n n n n .. n n n o n .. n n n

Tech / Ops Model 664 Control Unit and Guide Tubos
n n u n u n u n n o n n .,u n n .. n n n n o n o n n n n u .. n n .. n .. o n n n n .. n n n o n n

1) Disaunamble the control unit hand crank, cleaning and
lubricating the varioun parts as specified in Part O.
Section 2a. .............

2) Roanuemble the control unit !< driva cable and check for'

proper operation as specifiud in Part O. Section 2a.G .............

3) Chuck thn control unit housing and sourco guido tubes
| for wear and damaqo au specified in Part O. Section 2a. .............

f 4) Inspect the key lack annembly for correct operation and
! cleanliness as specified in Part O, Section Oa. .............

i

l

Tech /Opu Model 446 Enposure Device
nnnunnunnnnnnnunn....nnnunnnnnnnnnnn i

1

1) Survey the device to ensure propor radiation readings
and document readinqn on the Radiographic Utilization !

Record. .............

2) Inupect the expo sure device for proper labeling and any
obvioun defects such au loose scrown, cracked or damaged
housing, cleanliness. missing parts, etc. .............,

3) Check the shipping plug. locking bar, and lock for wear |
and ease of operation. .............

n o n n u .. n n n n u n n n n n n n o n n n n n n n n o n u n n n u n n n o n n u n n u u n n o n n n n n n n n n u n n n o n n n n o n u n n u n u n n u n n .

DATE: FERFORMED BY: DUE:........... ....................... ...........

O !

,

I E.

! t
1 i
< . .. t
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!

i
i
1

OUARTERLY MAINTENANCE & INSPECTION RECORD - TECH / GPS MODEL 726 EXPOSLRE DEVICES

O n .. .. n n u n n n n . . . , . . .. ., n . . . . n n i e n n ,. .. . . n n . . . . ., n n . n n , . . . n .. . . . . n . . . . .. .. n n . , n , . . . n . , n . . .. . . .. . . . . n .. n ,. n ,. . . . . ,, ,, ,, , , ,, n n , . . . \'
|QuarLor. 1984...

!

Toch/ Ops Model 726 Exposure Device S/N - ..........

i

NOTE: For specific quarterly maintenance and inspection crocedures, rofer to i
the MCI Operat.ing and Emergency Procedurou, Part O. Sec; tion 3.

>

REQUIRED OUARTERLY MAINTENANCE / INSPECTION CHECKLIST REMARKS
,,......nu..nnu..nn,.nn....nn.,nnonn.,nn,.niennnnnnn....nnn ...nn.,n..nnnonnn....nn. .. n n u . n n n .. n .. n .. u n

|

I

Toch/Opn Model 726 Exposuro Device |
n , u n n .. n o n .. n n u n u n n o n o n n n n n n .. n n .. .. n .. n

1) Survey the device to ensure proper radiation readings
and document readingo on the Radiographic Utilization
Record. .............

2) Inspect the m posure device for proper labeling and any
obvious dofocts auch as loose screwn. cracked housina,
cleanlinuss, missing parto, etc. .............

3) Incpoct the key lock asuombly and source lacking bar forG wear, damaqu. clean 11nesu and cane of operation. .............

4) Check thu sourco rod for wear, damage, cleanlinenn and
ease of operation. .............

5) Check the exposure timer -for proper operation. .............

.. n n n u n n o n o n n n n u . n n .. n n . n n n n n . .. o n u n n n n n n n n n n n o n n u n u n n n n n n o n n n n o n n n u n n n n o n n u n n n n n o

DATE: PERFORMED BY DUE:........... ....................... ...........

O

m



__

,

|

OUARTERLY MAINTENANCE fx INSPECTION RECORD - PICKER MODEL 590 EXPOSURE DEVICE
n n o n n n u .. u i. n n o n n . n n o n . u n . n n o .. .. .. n n o n .. n .. .. n n u n n n n n .. n n n n n o u n ., ,, u n .. . n .. n n u n n n . n n o n .. .. .. n o

,

O
Guarter. 1984...

;

Piciter Model 590 Cyclopu Exposure Device S/N - |..........

NOTER For specific quarterly maintenance and inspection procedures. refer to
the MCI Operating and Emergency Proceduren, Part O. Section 4.

REQUIRED OUARTERLY MAINTENANCE / INSPECTION CHECKLIST REMARKS
n n u n u n n n ie n ., n n n n , n .. n n n u n n n ., n n u .. n n n . n n n . n n n ., n n n o n .i n n u n u ,, ,, n .. u ,, n n u n u n n n n n n n n n n u n n u n

Picker Model 590 Cyclops Exposure Device
n.,unnn....un,nnunnnn.nn,.nnunnn..nnunnnnnn..n

1) Survey the device tu ensure proper radiation readings I

and document readings on the Radiographic Utili::ation
Record. .............

2) Inspect the citposure device head for proper labeling
and any obvious defects such as locue screws, burnt |
out warning lights, minning parts, etc. .............|

3) Inspect the key lack assembly for correct operation |
| and cleanlineung lubricate the locking plunger .............!

O 4) Dinannomble the control panel and check for broken
wires. loose connections, replace bulbs if necessary. .............!

5) Reausemble the control panel and check oporation of
the timor and kny mechaniumn., .............

6) Chuck the duration of the transit fiam storago position i

t.o mtpound posi t i on . .............

7) Check that proper sequence of warning lights is occuring
during nource unponure. .............

8) Check the duration of the transit from enposed position
I to storage ponition. .............

9) Check that proper sequunce of warning lights is occuring i
during source retraction. .............|iO) Check the operation of the emergency stop bar on the

|control panel. ............. i

11) Check the operation of the door interlock switch, check-
j inq for loose connections, excesuive wear, etc. .............

12) Check the operation of the device spring when simulatinq
an electrical pbwer failure. ........ ....;

I

n u n . n n n n .. .. .. n n ,, n n n n n n n ., n n ,, ,, ,, ,, ,, ,, ,, ,, ,, n ., n .. .. n n n n , n . .. .. n n . u n ,. n .. .. ., ,, n ,, n ,, n .. n n n n n ., n .. ., n .. n n .,

i

DATE: PERFORMED BY: DUE:........... ....................... ...........
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SECTION VIII - MCI OPERATING AND EMERGENCY PROCEDURES
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_

Part A . Emergency Telophone Numbers
|
i

Magna Chok. Inc. (313) 756-4070

Lawrence E. Jones, President (Home) (313) 664-0305

Thoman B. Diroff, Plant Manager (Home) (313) 474-3249

David B. Cardws11. Radiation Safety Officar (Home) (517) 7G4-7241

1

Roy W. Murray, Radiographer (homu) (313) 545-6327 |

Dean J. Walker. Radiographer (home) (313) 3G9-2635

O U.G. Nucioar Regulatory Commiusion (Region III, Chicago) (312) 790-5500

Michigan Health Department (Dept. of Radiological Health) (517) 337-6100

Technical Operations. Inc. (Burlington, MA) (617) 272-2000
(600) 225-1393

1

Gamma Induntrien, Inc. (Baton Rougo. LA) (504) 399-0800
(800) 535-0132

O'

|
L_ _ _ _ _ _
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Part B - Reuponsibilities of Perconnel

The duties and responsibilitier, of the radiographer may not be delegated
to the assistant radiographer. The radiographer must be physically
present at the l oca ti on where radiograpahy is being performed.

1. Radiographern

Radiographers shall be responsible for

a. compliance with the conditions of Magna Chek's licenne, applicable
Nuclear Regulatory Commission Rules and Regulations, and the MCI
Operating and Emergency Procedures,

b. the safo operation of radiographic exposure devices containing
sealed sourcen for which Magna Chek is licensed, in accordance
wit the above Rules and Procedures,

c. direct supervision of Assistant Radiographern working with radio-
graphic exposure devices or in radiation work areas,

d. posting proper radiation boundaries, conducting nurveys of those
{ boundaries and curveys of radiographic exposure devices, and

documenting the findings of those surveys,
c. performing survey meter and dosimeter calibrations, luah test

smearn, source changes, quarterly inspection and maintenance on
radiographic exposure devices and related oquipment an specified
in these procudures,

f. providing on-the-job training for Trzinees and Assistant Radio-
graphers,

g. maintaining those records specifiud in Part C of these procedures,
Recordkeeping Requirements.

2. Assistant Radiographers

Asuistant Radiocraphern shall be responsible fort

a. compliance with the conditions of Magna Chek's license, applicable
Nuclear Regulatory Commisnian Rules and Regulations, and the MCI
Operating and Emergency Procedures,

b. the safe operation of radiographic exposure devicen containing
cealed cources for which Magna Chek is licensed, in accordance
with tho'above Rules and Proceduren, UNDER THE DIRECT SUPERVISION
OF A QUALIFIED RADIOGRAPHER.

c. assisting the Radiographer in posting proper radi ation boundaries,
conducting surveys of those boundarien and surveys of radiographic
exposure devices, and documenting the findings of thoce nurveys,

d. maintaining those recordu spectfind in Part C of thene procedures,
Recordkeeping Requirementu.

_ _- ____ _
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<

Part C - Recordhoeping Requirements

t

i. Radiographers !
!

IRadiographers shall be responsible for maintaining the following
'

documents:
i

a. Isotope Sign-Out Logs !

b. Radiographic utilization Records
i

c. Daily Inspection Checklists ;
d. Notification Records j

e. Dosimeter Records ;

f. Survey Meter Calibration Worksheetu |
'

g. Dosimeter Calibration Worksheets
'

h. Tech / Ops 518 Leak Test Forms
i. Gamma Industries Kowipe Leak Test Forms
J. Radioisotope Receiving Records
k. Quarterly Maintenance & Inspection Recordu

2. Assistant Radiographeru

9 Assistant Radiographers shall be resuonsible f or maintaining the
following documents under the direct supervision of a Radiographer:

a. Isotope Gign-Out Logs
b. Radiographic Utilization Records
c. Daily Inspection Checklists

! d. Notification Records
! e. Dostmeter Recordo
|~
'

i

l

|
:

|
:

l
i

l

,

I

|
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Par t D - Storage and Securitv of E x o o .,u r e Deviceu

1. Laboratory Storage

a. Radiouraphic devices and stor age containers uhall be locked at
all times when not in use. to or even t accidental movement of the
uealed source.

b. W:ico not in uno. Radlauraphic d e'.*i c e s c.. n d storcoe containern chall
be stored in the inotone ntorcoe vault. located inside the e:: p o-
uur e cell.

c. The isotope atoraue vault. 2s to remain locked at all t i mer,. and is

posted wtth maoenta and yellow warninq nionc cont ai ni ng the words.
" CAUTION - RADIOACTIVE MidERIALS". and the radiation symbol, and
in pouted with macenta and yellow warning nignu containing the
aordu. "CDJTION - RADIATION A R E T)" , and the radiation t;ymbol .

d. The eu pont ir e cell in to remain locked al all timen when not in
uno, and is ponted with manenta and vellow warnino nions contain-
ing the words. " CAUTION - RADIOACTIVE MATERIALS". and the rad-
lattoo uymbol, and l'. postud with manent.a and vellow warning cigns
containing the words. " CAUTION - RADIATION AREA". and the r a d --
iation uvmbol.

T. Tomporar y Field Storage

a. Rad i our aplii t devitut and nLorage con ta t nc rc shalI be locLod at
all times when not in une, to prevent accident al movement of the
seal ed rc.onr te .

ia . When not in oue. Radiuqt anhtc devi c e*, and clar aue con tainer s nl t a l l
be ulored in a locked L en.c or ar v starana ar ea.

c. Temporars storaue .ir uan uhall be nel ec t ed to Lhat any point
accouulbl' to unautliorized personnel chall not er:cced a 2 mR/hr
radiation done r ate.

d. The s tor aor: ar ca i, to remain locLed at al1 timuu when not in
' tse . and chall be ponted with macien t a and yollow warning signu,.

.

contairiiro tm? wur d o ,, " CAUTION - RADIOACTIVE MATERIALS". and the
radiation uvmbol.

e. If a transportina vehicle is to be uued au a temporary t,turage
ar ea. the vr$icle c,h a l l be ponted wilh mucenta and yellow warnino
m i ni n c nn t.a i a i n e, the wordu. " CAUTION - RADIOACTIVE MATERIAL 5". and

the radialion nvmbol. The area outuide the vehtcle is an un-
restrictnd ar ea. and the radiation level at 18 i nc he< > from the
uurfore of tho vehi cl e shall not e : coed ; mR/hr.

O

- - - - - -
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Part E - Emergency Procedures

WARNING:' IF A RADIOACTIVE SOURCE DECOMES DISCONNECTED,, NOTIFY THE RSO |

IMMEDIATELY. DO NOT ATTEMPT TO RECOVER THE SOURCE UNDER ANY
CIRCUMSTANCES. RETRIEVAL OF DISCONNECTED SOURCEG WILL BE

/ PERFORMED BY TECHNICAL OPERATIONS. INC. PERSONNEL ONLY.

1. Plant Emergency

In the event of a plant emedgency in an area adjacent to a radio-
graphic device, such as fire or an accident involving plant personnel,
the following instructions are to be carried out:

n. Fmturn the nource to its shoilded position.*

b. Perform the ohynical radiation survey of the device to ensure that
the nource in in the chuilded position. LOCK THE DEVICE. i

c. Remove source guide tubec and control cableu (if applicable) and i

{ innort any shipping plugn. i

i d. Remove device from dancer area and return it to its storage !
location if ponteible. If necennary, set up a temporary storage

I site in a safe location per Part D of the MCI Operating and
Emergency Proceduren. |

e. If the device cannot be removed from a danger area, not up a !

routricted area as specified in Part I of the MCI Operating .a n d !

|
Emeroency Procedures, and continue to monitor this area. !

,

[ f. Notify the Radiation Gafety Officer or other Company Offical for i

l further i nstruc ti nnr '
i
l
I

2. Exposure of Non-Monitored Personnel |
l

1

In the event of an acci d ei s t involving the expouure of non-monitored ;

i
personnoi to radiation, the following instructionn should be carried !

!
j out

!
,

a. Use proper survey techniques to determine the cource in in a *

I
4 choiided position.
! b. not in a sheilded position. pout and monitor a restricted |'

,

j Loundary au npocifted in Part I of the MCI Operating and Eniergency j
Procedureu.j

j c. Obtain namen, telephone numbers and addrumces of non-monitored
personnel i nvol ved ., Retain thoso peruannel at the nLtu if
p ot,s i bl o.

d. Obtain all pertinent factu i nvol vi ng the accident and contact the
Radiation Safety Officer for further inntructionu.

e. The R50 nhall determine the course of actinn and chall notify iho
NRC in accordance with CFR Part 20, as necoccary.

1

|
,

- - - - - - - - - - _ - - - - - - --- w_m---
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l

3. Accidents Involving Sealed Sourceu !

In the event of an accident to the sealed source or radiographic
device, such as a falling object hitting device, the following
inntructions are to be carried outs

a. Return the source to i ts cheilded posi tion, if possible.
b. Perform the phynical radiation nurvey of the device to onnure that

the cource is in the sheilded position. LOCK THE DEVICE.
c. Remove source guide tubos and control cables (i f appl i cabl e) and

insert any shipping plugs.
d. If unable to return the source to storage, or the uurvey readings

aro abnormal, post a restricted area as specified in Part I of the
MCI Operating and Emergency Procedures, and continue to monitor

| thin area.
e. Notify the Radiation Safety Officer or other Company-Official for

| further instructions.
i

i f. Do not use the device until the Radiation Saf ety OHicer has made

j a thorough inupoction of the device and approves its use.
I
'

4. Vehicular Accidents Involving Sealed Sourceu

In the cane of a vehicular accident involving a scaled source or
radiographic exposure device, the following instructions are to be
carried out

| a. Major damage to vehiclo or survey instrument, including source
I utorage area.
l. 1) If the survey meter is operable, determine if the source is in

the sheilded posit. ion, and survey to ensure no damage result-
ing in abnormal radiation leveln uc urred. If not in the
stored ponition, or if survey resul ts are abnormal . post and
monitor a restricted area as specified in Part I of tne MCI
Operating .and Emergency Procedures.

2) If the survey meter is inoperable, une calculations or the
chart listed at the end Part E to establich the perimeter of
the routricted area, annuming that the source is in the ex-
posed posi tj on inside the vehicle. Continue to monitor this
rentricted boundary until the exact location and condition of
the courco has been determined.

3) Notify thu Radiation Saf ety OHicer or other Company oHicial
for further instructions.

b. Minor damage to the vehicle, no damage to source storage area,
i) If the curvey meter in operable, determine if the source is in

the cheilded ponition. and survey to ensure no damage resull-
inn in abnormal radiation levels occurred. If not in the
stored ponition, or if survey results are abnormal, pont and
monitor a reatricted area as upecified in Part I of the MCI9 Operating and Emergency Procedures.

2) Notify the Radiation Gafety Officer or other Company oHicial
for further inutructions.

-
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,

5. f.uss of !?oaloc; Gources
;

! In the event of loss or theft of a sealed source, the following
instructions are to be carried out: |

?

f, |a. Obtain all information on the last known location'of the source.
[ b. Notify the Radiation Safety Officer or other Company official for !

further instructions. ;

c. The following shall be performed by the Radiation Safety Officer: )t

[ 1) Check the last known location of the source with survey meter |

|- and locate source using triangulation method if possible. |

| 2) Check exposure to non-monitored personnel and follow the !

|
instructions listed above in Part E - Exposure to Non- j
Monitored Personnel i

3) Notify the Nuclear Regulatory Commission in accordance with I

|I CFR Part 20, as necessary.

| !

| 6. Unavailibility of Radiographers

I |

a. Prior to establishing a temporary radiographic worksite, the |
appropriate contractor personnel shall be provided with a copy |

of the Emergency Telephone Numbers listed in Part A of the MCI ||h
| Operating and Emergency Procedures. I

b. In the event of an accident or sudden illness of the radio- !

grapher(s), the contractor shall have instructions to contact any I

one of the individuals on the list (preferably the Radiation |

Safety Officer). |

c. The contacted individual shall assume responsiblity for the ;

situation and determine the necessary course of action.

1 7. Notification and Reports of Incidents to NRC
i

I

The Radiation Saf ety Of ficer shall notify the Nuclear Regulatory i

Commission by telephone, telegraph, or in Writing in accordance with |
'

the requirements of CFR Part 20. as applicable.

O

-

____ _-
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DISTANCE CHART FOR IRIDIUM

.

Distancs In Fst
$

'J' Unshielded .25" Lead Shielding 5" Lead Shielding'
;

-

2 mR/hr 100 mR/hr 2 mR/hr 100 mR/hr 21:R/hr 100 mR/hr

A B C D E F

CURIE

1 55 8 28 h 17 3
STRENGTH

86 13 53 8
10 172 25

20 243 35 121 18 75 n
84 12

25 272 39 136 20

30 298 43 149 22 92 13

35 322 46 160 23 99 14

106 15
40 3h4 49 172 25

45 365 52 183 26 113 16

50 385 55 193 28 lig 17

'''18
55 403 57 202 29 125

'

60 421 60 211 33 130 19

h *, 3 65 438 62 219 31 135 20

70 h55 '65 228 33 1ho 20.r..:
)

'

75 471 67 236 34 145 21

80 486 69 2h3 35 150 22

85 501 71 251 36 155 22

258 37 159 23

90 516 73
265 38 16h 2h

95 530 75
168 24

100 544 77 272 39

105 557 79 279 ho 172 25

110 570 81 285 41 176 25

H5 583 83 292 h2 180 26

120 595 85 298 43 184 26

All Distances In Feet Are
FORMULAS: X= CURIE STRENOTH Rounded Up To The Nearest

Whole Foot
A = V2950 x

Unshielded
B = 'N/59 x

C * W 7'5 *" Lead
D = '\/14.75 x
E = V260 x

'5" "d F = V5 605 x

I
- - - - - - --- -. -.
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!
Part F - Personnel Monitoring ;

i
!

1. General Requirements

a. Personnel monitoring equipment, consi sting of a film badge and
a dosimeter, shall be issued to and worn by all radiography
personnel. In addition, personnel monitoring equipment shall be
issued to and worn by any indi vidual who:
1) enters a restricted area under such conditions that he

receives, or is likely to receive, a whol e body dose in
excess of 300 mrem in any calendar quarter,

f 2) if under the age of eighteen, enters a restricted area under
such conditions that he receives, or is likely to receive, a
whole body dose in excess of 60 mrem in any calendar quarter.

3) enters a high radiation area.
b. Each film badge shall be identified by the wearer's Social

Security number and may be worn only by the person to which it is
assigned.

c. Pocket dosimeters and film badges shall be kept in the Laboratory
l, Supervisor's office when_not in use, and shall be assigned to

| () personnel by the Radiation Safety Officer.
I d. The control badges shall be stored in a radiation-free area and
I processed with the personnel badges.

2. Packet Dosimeter s

a. Dosimoters shall be worn on the front of the body, between the
shoulders and the waist so that they will accurately reflect the
whole body dose of the wearer.

6. Dosimeters are delicate instruments and should be handled with
care. Suspected damage, such as might result from rough handling
or ' rom dropping the instrument, shall be reported at once to'the
Radiation Safety Officer.

c. Dosimeters shall be charged to zero at least once per day, prior
to performing radiographic operations or entering a restricted
area, and this charging shall be documented on the Daily Equipment
Checklist. The charging ~ procedure for dosimeters is as f ollows:
1) Check the calibration due date on the dosimeter. If not in

calibration. return the dosimeter to the Radiation Safey
Officer. DO NOT USE a dosimeter that is not in calibration.

2) Insert the dosimeter into the charging socket.
3) Holding the dosimeter in contact by pressing down against the

spring, look through the dosimeter at the hairline and scale.
4) Turn the adjusting knob until the dosimeter hairline reads

sliohtly below zero.
- 5) Remove the dosimeter from the charger and verify the hairline

ss/ position by looking at the dosimeter against a light source.

- - - - - -_-- .
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6) Repeat uteos 2 thr ough 5 if necessar y to achelve an initial
reading of zero. If repeated attempts fail to cro the
dosimeter, notify the Radiation Safety Officer and obtain a
different douimeter. DO NOT USE a donimeter that cannot be
zerood,

d. Dosimeters chall be checked frequently throughout the workday, at
intervaln not to exceed four hourn.
1) If the reading in suupected to not be accurately reflecting

the daue you expect. notify the RSO and obtain a different
donimater.

2) If the reading in above or near half-ecale (100 mrem). rezero
the donimeter to eliminate the possibility of the dosimeter
accidentally quing offccale.

3) If at anytime it in noted that the dosimeter has fully din-
charged (qone offscale), the wearer chall stoo radiographic
operationn immediatelv and shall notify the Radiation Safety
Officer. The RGO shall have the film badge immediatelv
procenned to determine if an overexposure has occurred. The

RSO shall alua recalibrate the dosimeter to determine if it is
still functioning properly before returning it to nervice.

3. Film Badanc

a. Film badoes are provided to Magna Chek by Landauer L Co., on a

monthlv bacio. New film badoes sh al l be issued on the 25th of
each month to r adiographic personnel. Badges from the previous
period shall be promptiv returned to the Radiation Safety Officer
for processing by the nupplier.

b. Film hadgen nhall be placed in a holder provider by the suoplier,
and worn facing outward on the front of the body, between the
shoulders and the waint so that they will accurately reflect the
whole body doce of the wearer,

c. Film badges are delicate instruments and should be handled with
might recult f r om rough handlingc ar e . Suspected damage, such ac

or from water or light leakage, shall be reported at once to the
Radiation Safety Officer.

d. The Rad i a t. i on Safuty Officer shall receive, review, and maintain
the film badan reports from the supplier. Radiographic personnel
shall be informed of any high or unucual resultn. A copy of the

most recent report shall be posted for display on the employee
'

bulletin board.

O

- - - - - - - - - - - - - - - - - - _-_
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Part G - Radiation Surveys

!
i

1. Survey _ Instruments j
!

a. Radiation surveys shall be conducted using calibrated survey -)
meters. Check the front of any survey instrument before using j
for the Calibration Due Date. If not in calibration, return it '

to the Radiation Safety Officer for calibration. DO NOT USE a
survey meter that is not in calibration.

b. The survey meters in use at Magna Chek measure radiation dose
rates in mR/hr units. The meters may be used in any one of three ,

i
ranges:
1) x1 range, 0-10 mR/hr in 0.2 mR/hr divisions,
2) x10 range, 0-100 mR/hr in 2.0 mR/hr divisions,
3) 9100 range, 0-1000 mR/hr in 20 mR/hr divisions.

c. Radiation measurements are performed by turning the selector
switch to one of the three operating ranges. Note the meter !
readings after allowing a minimum of 5 seconds response time. !

!

2. Survey Requirements !( !

f'
' ' The following radiation surveys are required to be performed: i

i
I

a. Initial survey of a radiographic device or source changer prior to j
use.
1) The entire circumference of the device shall be surveyed to

determine that the source is in the stored position. ,

2) This reading shall be recorded on the Radiographic Utilization |
Record for comparison against later surveys of the device. i

b. Determination after an exposure that the source has returned to f
the safe storage position in the device or source changer. j

t
1) The entire circumference of the device shall'be surveyed to

determine that the source in in the stored position after each
,

exposure. Thin survey shall include any source guide tubes i

that may be attached to the device. 7

2) This reading may be compared to the initial survey of the |

device to determine if the source is in the safe stored !

position. f
c. Final survey of a radiographic device or source changer prior to {

securing the device. |

b 1) The entire circumference of the device shall be surveyed to t

h
determine that the source in in the stored position prior to

|
securing the device.

i 2) This reading shall be recorded on che Radiographic Utilization f

| Record.

} d. Determination of the boundary of the restricted area. r

j
i 1) The proper location of the boundary of the rtstricted area

shall be confirmed or adjusted as necessary by a physical,
'

radi ati on survey before or during the initial radiographic
,

'

!
'

i
,

t
_ --
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| |
i exposure. The survey results and boundary dimensions shall |

| be recorded on the Radiographic Utilization Record. (
'

2) The proper location of the boundary of the restricted area'

!
Ishall be confirmed or adjusted as necessary by a physical

radiation survey at anytime the source positioning for an :
|
j. exposure is substantially different from that of the previous i

|
exposure. -Due consideration shall be given to areas above and |

|
below the radiographic worksite. The survey results and i

! boundary dimensions shall be recorded on the Radiographic j
I Utilization Record. [,

e. Determination of radiation levelc at external surfaces of storage j|
| facilities. >

J 1) Laboratory storage facilities - a survey of the outside of the !
| isotope storage vault after storing a radiographic device or f

| ,

source changer shall be conducted to ensure that the radiation (
i levels do not exceed 2 mR/hr. |

| 2) Temporary field storage facilities - a survey of all sides of j

! the storage area shall be conducted to ensure that the radia- {
l ti on levels at areas accessible to unauthorized personnel do j

not exceed 2 mR/hr. !
|

I f. Determination of radiation levels in and around vehicles =used for |

f '( ) transporting or storing sources and devices. |
1) Passenger compartment - surveys shall be conducted to ensure j

j that the radiation levels do not exceed 2 mR/hr anywhere [,

! inside the passenger compartment of a vehicle used to j

I transport radioactive sources or devices, f

2) Outside of vehicle - surveys of exterior surfaces shall be ;

conducted to assure that radiation levels do not exceed 2 I

f mR/br at 18 inches from the surface of the vechicle.
| q. Determination of radiation' levels at external surfaces of shipping

| containees - receiving and shipping. ,

! 1) Receiving radioactive material - upon receipt of a package of !.

| radioactive material. survey the exte'rior surfaces of the |

f package to assure that the radiation levels do not exceed 200
i mR/hr at the surface of the container and 10 mR/hr at 1 meter,
l These survey results shall be recorded on the Radio-Isotope
[ Receiving Report.

2) Shipping radioactive material - survey the device to assure ,

radiation levels do not exceed 200 mR/hr at the surface and 10 g

mR/hr at one meter from the surface. See Part N of the MCI j

Operating and Emergency Procedures for further instructions. !

h. Determination of approximate radiation levels of leak test smears I

prior to mailing for evaluation.
1) After obtaining a leak test smear, survey the smear in a low

background area on the meter's most sensitive range (x 1) . If p

the readina exceeds 0.2 mR/hr, contact the Radiation Safety '

Officer. DO NOT MAIL if the smear exceeds 0.2 mR/hr. See j

Part M of the MCI Operating and Emergency Procedures for
further instructions.
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Part H - Transporting Scaled Sources to Field Locations

1. 99 curing Seal ed Sources in Vehicles

a. The radi ographi c exposure device shall be secured within the |

transporting vehicle to prevent shif ting wi thin the vehicle during
transportation. Thia _shall be accomplished by the use of an auter
shipp!ng container wh i c h w rH -tie securely fastened to the vehicle.

b. The shipoing container shall be constucted of-weed and lead sheet,
and shall be secured to the vehicle bv either chains or a nut and
bolt configuration.i

c. The area of the vehicle in which the shipping container is located
,

shall remain locked at all times unless under the direct super- |i

| vision of a radiographer.
! i

'

2. Surveys of Vehicles |
!

a. Passenger compartment - surveys shall be conducted to ensure that i

the radiation levels do not exceed 2 mR/hr anywhere inside the !
passenger compartment of a venicle used to transport radioactive |

h sources or devices. j
b. Outside of vehicle - surveys of all exterior surfaces shall be !

conducted to assure that radiation l evels do not exceed 2 mR/hr at |

18 inches from the surface of the vehi cle. (

3. Posting of Vehicles

a. The outside of the transporting vehicle shall be placarded on all
III"*|four sides at any time'a package with a " Radioactive Yellow -

label is shipped.
b. The outside of the transporting vehicle shall be nosted with

" Caution - Radioactive Material" signs if it is to be used as a
temporary storage facility.

1

;

I
:
;

)

I

|
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Part I - Controllina Access to Radiographic Areas

[
I

1. Def i ni ti ons I

a. Restricted Area - any area, accesuiole to personnel, in which I
there exists radiatian, originating in whole or in part within !

licensed material, at such levels that a major portion of the body [
could receive a dose in excess of 2 mrem in any 1 hour. 100 mrem
in any 7 consecutive days, or 500 mrem during a calendar year to !

persons continually present. .

b. High Radiation Area - any area, accessable to personnel, in which !
there exists radiation, originating in whole or in part within l

licensed material, at such levels that a major portion of the body |
could receive a done in excess of 100 mrem in any 1 hour.

'

2. Field Sites
,
,

a. Determination and Posting of the Restricted Area Boundary |
'

: 1) Prior to using the exposure device, the Radiographer shall
! calculate the location of the boundary of the Restricted Area. ;

2) Factors in such calculation should be the source strength E

| (curies) to be u;ed, the type and amount of collimation to be j;

used and other shei l d i ng that may be available. |;
I

| 3) The perimeter shall be roped off and posted with yellow and-
magenta warning signs which show the international radiation
symbol and which read " CAUTION - RADIATION AREA".

4) The entire Restricted Area perimeter shall be surveyed and
adjusted as necessary during the first exposure of the source.

b. Determination and Posting of the High Radiation Boundary
1) After determining and posting the Restricted Area boundary,

the Radiographer shall calculate the location of High
Radiation Boundary.

2) Calculations of this boundary should be based on the location
of the Restricted Area boundary and the inverse square law.

3) This boundary shall be posted with yellow and magenta warning
signs which show the international radiation symbol and which
read " CAUTION - HIGH RADIATION AREA".

4) The actual radiation levels at this boundary need not be
verified by physical survey since it could result in un-
necessary exposure to personnel.

c. Control of Access to Restricted Areas
1) The Restricted Area Boundary shall be monitored at all times

by the Radiographer or Assistant Radiographer to prevent entry
by unauthorized personnel.

2) The Radiographer shall inform the appropriate contractor
personnel at the worksite of the importance of maintaining the-

9 boundary during radiographic npc ations, and enlist his help
in keeping unauthorized persons out of the Restricted Area.

k
s

- - - - . . . _ _ _ _ _ _
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|

3) If, for any reason, unauthorized personnel cannot be prevented
from entering the Restricted Area, the source shall be immed-

1 iately retracted to its stored position and further operations
'

uhall be suspended until the si tuation is resolved to the !
'

satisf action of the Radiographer that no unauthorized persons
shall enter the Restricted Area. |

3. Laboratory |

| I

a.- Posting of Signs and Boundaries
1) " CAUTION - RADIOACTIVE MATERIALS" signs shall be posted on the

storage area of the Picker 590 and on the door and walls of
the exposure cell.

2) " CAUTION - HIGH RADIATION AREA" signs shall be posted on the
.

.outside of the exposure cell door, inside the exposure cell I

placed in such a manner to be seen by anyone about to enter |
the exposure cell, and al ong the fonced boundary on the roof i

of the building.
3) " CAUTION - RADIATION AREA" signs shall be posted on the door

and walls of the exposure cell, and along the perimeter of the.,

roof of the building.

-(} 4) The entire Restricted Area boundary along the door and. walls|

of the exposure cell shall be surveyed during the first expo-'

sure of the source. If radiation levels are found'in excess
of 2 mR/hr beyond the exposure cell walls, the Restricted Area
perimeter shall be roped off and posted with yellow and
magenta warning signs which show the internati onal radiation
symbol and which read " CAUTION - RADIATION AREA".

j b. Control of Access to Restricted Areau
1) The temporary exposure cell containing the Picker 590 Cyclops

Cobalt 60 exposure device shall be kept-locked when an
exposure is taking place and when the cell is not in use.

2) The keys to the cell and the Picker 390 shall be accessible
only to qualified Radiographers employed by Magna Chak, Inc.

3) The Restricted Area Boundary shall be monitored at all times
by_the Radiographer or Assistant Radiographer to prevent entry
by unauthorized personnel.

4) Prior to performing radiographic operations in the exposure
i cell, a visual survey roof shall be performed to ensure that

|
no personnel are present on the roof of the building inside of

j the posted Restricted Area or High Radiation Boundaries.

|

|-
,
*
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Par t J - Operatiori of Radicqraphic Exposur e Devices

1. Gener al Requirements

a. On1y qualified and trained Radiourapheru mav ocorato radiaarachic
m:po s ure devices. Ancintant Radiograohers may operate radio-
or aphi c expocur e devicou ONLY UNDER THE DIRECT GUPERVISION OF A
RADIOGRAPHER.

b. Radiography must only be performed in a Restricted Area, as
defined in Part I of the MCI Operatino end Emercency Procedures.

c. Prior to the start of radiographic operations, the Rad i ou raphe:r
chal1 he nure that the fal1ouinq criteria are met:
1) at least orie working, calibrated nurvey mater is available.
2) turrent film badget and calibrated, re erced dosimetern are in

use for himaelf and the Asuistant Radioprapher(c).
3) A copy of the MCI Operating and Emergency Procedures are on

the worknite.

2. General Radiographic Procedures

Have a copy of the MCI Operattna and Emeraency Proceduren, fi1m
a,. badge. calibrated dosimeter, and calibrated nurvey meter f or use.
b. Start a Radiographic Utilication R e c o r ri.
c. Sion out the radiographic exposure device on the Isotope Sign-Out

Log.
d. Remove the e :posure device from the isotope storace area.
e. Perforcn the i ni t i al r adi ation survey of the exposure device and

record it on the Radicaraphic Utilization Record.
f. Perform the daily equipment check and record it on a Daily

Inspection Check 11ut.
q. Establish and post the calculated Rectricted Ar ea Boundarv and

High Radiation Boundarv.
h. Assemble the exposure device accennaries (control unit. source

cuide tubet. etc.) an required.
i. Pouition the expouure device for the radicaraphic operation.
j. Unlock the exposure device, and expose the nource.
k. Survey the Reutricted Area Doundar' and adjust if nececuary.
1. Retract the tource into the expouure device at the end of the

calculated exposure time.
m. Survev the u :ponuru device. includina any attached source cuide

tubes to assure the nource in in the stored position.
n. Lock the eaposure device.
o. Repeat uteps (i) throuah (n) 30 necescarv to complete the r adi o-

graphic operation.
p. After concludinq radicaraphic co c r a t i on e. perform the final.

radiation curvev of the unposure device and record it on the
O Radicaraphic Utilization Record.

q. Dinannemble the anpanure device (i f applicable) and return to
|

storaoe.

- - - - - - - - _ _ _ - -

, _ _ _ _ __ _
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r. Survey the atttcide of the storage area.
s. Sign the o >: p ocur e device back in on the Inotoce Ston-Cut Log.
t. Remnve the Rectricted Area Boundary and High Radiation Boundarv.
u. Complete the Radicaraphic Utilization Record and foward to the

Radiation Safetv Officer.
v. Document the radiation dose received on a Dosimeter Record.

3. Daily Inspection of Eouipment

Pr ior to uue of radiographic exposure devicen. a dallv inspection
check of ecuipment must be performad. Thic check shall be documented
on the Daily I n c: acct i on Checklint, found on the back on the Radio-
graphic Utilization Record. The Radiographic Utilization Record
should be fillud out at the come time that the Daily Inboection
Checllint is performed. Step by step i n s: t r uc t i on s for both documents
are licted bel ow (numbers coincide with those uteps on the Daily
Inspection Checklist):

1) Fil m badge, donimeter and at leact one survey meter available.
Thene items must be avai1able prior ta perfarming r adi oc;r ach i c
operat i ans.

2) Ferform battery check of curvey meter. If batteriec are low.

replace before proceedino.
3) Check calibration due dates of donimeter and curvey meter.

Dosia.etern and our vey meters may not be used if not in
talibration.

4) Recharoe dosimeter. Follow steps listed in i2 art F of the f tC I

Operating and Emergency Procedures.
5) Per-form an operational check of survev meter at the curface of the

luotopo storane area to assure that the meter is working prcocriv.
At this time. the information concerning personnel and equipment t.o b e
uued 'Radiooraphers. Annistant Radicaraphern, donimeters, survey
metern, and exposure devices) nhould be filled out on the Radiographic
U t i l i z at. i on Record. The Isotope Gign-Out Lag for the isotope and
enpocure device to be used should also be utarted at thic time. On the
appropriato Log. check the date the source is to be used, note whether
the device will be used for lab or field use, note tiie location of any
field radiooraphy Lo be performed, and the Radiograoher should sion
his initidiu indicatino the caponure device has been removed from the
isotope ntorage area. Once the exposure device has been signed out.
the initial survey of the exposure device shall be performed and shall
be documented on the Radicaraphic Uti1ination Record.

6) Check the c :posure device for valid leak test date, decay cur ve.
proper labelino and that a maintenance insoection han been per-
f or med within the 1asL thrao nonthe. Thic infarmation is attached

O to the e :posurre device in a clear olautic envelope.

_
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7) Incpect the encosure device for any obvious defectu and cleanli-I

nenn. Document anv discrepancies on the Notification Record.
3) Check f or proper oper ating characteristics of the ex posur e device

locking mechanium, ao clarified below:
a) Tech /Opu 660 - check the lock ascumbly and selector ring.
b) Tech / Ops 726 - check the lock and source rod movement.
c) Tech / Ops 446 - check the lock assembly located on the control

unit crank-out aunembly,

d) Picker 590 - check the lock aucembly located on the head of
the device in the enposure cell.

9) Check the source pictail keyway with no-co,qane (applies only to
the Tech /Opn 660 e;:posure device) .

10) Check the control unit accombiv, cource quide tube and catension
cuide tubes for correct operation, cleanlinocc and any irregular-
ities such as kinks, flat spots, cuts or wear. Check that a
maintenance innpection han been performed within the lant three
months on the equipment (applieu on1 y to Tech /Opc 660 and Tech / Ops
446 exponure devices).

11) Check drive cable end pin with no-go ange (applien only to
Tech /Opn 660 exposure device).

12) Check for proper operation of emergency mechaniumc, source
ponition indicator lightn. nhutter and interlock mechaninmc.
(applien only to Picker 590 Cyclopu exposure device).

13) Check for nufficient supply of nignn, ropen and collimators.
14) Document on the Radionraphic Utilination Record that the Daily

Innpection Chucklint has been completed.
15) Document any equipment nalfunctions and/or defects on a Natifi-

cation Record and forward the form to the RSO. If componentu

essential to the safe operation ;f the device are found to F
defective or in poor operating condi ti on, tag the equipmer ut of

service and notify the RSO immediately.

4. Operation of Tech / Ops Model 660 Iridium 192 Euposure Device

a. Assemb1yi

After the Dailv Inupection C!iec k l i ut has been completed, follow
the annembly instructions linted below:

1) . Determine where exposure device and coatrol unit will be
poni t i oned during the exposure and lay out the control housing
with no bend radii 1ess than 36 inches.

2) Unlock the exposure device with the key and turn the selector
ring from the LOCK position to the CONNECi poci ti on. When the

ring is in the CONNECT puuttion, the ntoraoo cover will d i n--
encane from the exposure device. Store the cover in the holes
provided in the handle of the exposure device.

O 3) Clide the cconector collar back anci op en the jaws of the
connector. Thi.. exponen the male portion of the nwivel type
drive c abl e connector.

. w
-- -- -

.
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4) Engage'the male and female portions of the swivel connector by-
depressing the coring-loaded locking pin toward the exposure
device with the thumbnail. Release the locking pin and test
that the connection has been proynrly made.

5) Close the jaws of the connector over.the swivel connector and
slide the connector collar over the connector jaws.

6) Holding the collar flush against the control unit connector,
rotate the selector ring from the CONNECT position to the LOCK
position. Depress the plunger lock assembly, securely locking
the exposure device. Keep the device locked until the radio-
graphic operation is ready to start.

7) Position and secure the source stop of the master cource guide
tube at the desired radiographic focal position, and connect
any extension source guide tubes or collimators as required,
laying the guide tubes as straight as possible with no bend
radii smaller than 20 inches. WARNING: NEVER OPERATE THE
SYSTEM WITH MORE THAN A TOTAL OF THREE GUIDE TUBE SECTIONS,
INCLUDING THE MASTER.

8) Remove the storage plug from the exposure device and connect
the source guide tube (s) to the exposure device. Do not stand
or look directly into the front of the exposure device with

'O'' the storage plug removed, due to the high radiation levels
that are emmitted when it is removed.

!' 9) Before operation, check all connections and bend radii. and
check the position of the source stop, which represents the
radiographical focal position of the source when in the
exposed position.

10) Unlock the lock assembly plunger and rotate the selector ring
to the OPERATE position. The source is now free to move.

.

| b. Operation.

1) Return to the control unit. Adjust the odometer reset knob to
obtain a 000 reading on the odometer. Recheck that no un-
authorized personnel are inside the Restricted Area.

2) Rapidly rotate the crank in the EXPOSE (coun tercl oc kwi se ),

| direction to move the source to the radiographic focal
j position. When the source emerges from the exposure device,
[ there should be a rapid increaue in radiation intensity as

observed on the survey meter. The intensity should gradually
decrease as the source moves toward the source stop. As the
source enters the collimator (if used), there.should be a

.

significant drop in the radiation i n tensi ty, which should
remain steady durina the duration of the exposure. The survey
meter readings will be substantially reduced if the meter is
operated _behind a radiation sheild or if a collimator is used.-

- 3) When the source reaches the source stop of the master source
guide tube, the hand crank will stop turning. Never exert
more than 5 ft-lbs of torque on the hand crank, as this may
cause damage to the control unit or drive cable. The odometer

-
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readina will indicate the total distance the source han
traveled (approximately 7 ft, for each section of auide tube
used). Set the brake to ON to prevent movement of the source
durina the expouure.

4) During the em p osur e . curvey the Restricted Area boundary au
upecified in Part G of the MCI Operating and Emeroency Pro-
cedures. Spend an little time au possible in .no Restricted
Area to minimine personnel exposure.

3) To return the nour ce to iLa stored position in the exposure
device after the desired eupacure time han elapsed. turn the
brake OFF and rapidlv turn the crank in the RETRACT (clock ~
wine) direction until the crank will no longer move. The

odometer should read 000. During thin process, the survey
meter chould indicate a continuallv increauina radiation level
au it travels through the cource guide tuben, then drop to
backaround level once the uource is shielded in the exposure
device.

6) Acproach the exposure device with the curvey meter and survey
the exposure device on all nides. The survey results should
be the same ac the initial survey of the device that was
recorded on thc Radicaraphic Utilization Record.

7) Survey the entire source auide tube length with the curveyO meter. If the meter shown a charp increane in radiation
intensity, the sour ce could sti11 be exposed or intompletely
shei1 dad.

8) If the source is still exposed, attomat to ntor e it properly
by cranking the nource a short distance toward the source stop
and retracting it. repeating if necessary. If the cource
becomen jammed in an exposed position, DO NOT TRY TO RETREIVE
THE SOURCE. Treat the situation as an emergency - pout and
monitor the Rentricted Area boundaries and notify the
Radiation Safety Officer or other Company official for further
instructions.

9) When the source is pronerly utored in the exposure device,
rotate the nel ec tor rina from the OPERATE position to the LOCK
pocition and uccure it by lockina the plunger lock assembly.
NOTE: If the selector rina cannot be rotated to the LOCK
position, the cource has not been fully retracted to the safe
storage oosition. Check the control unit odometer. It should

be 000. Turn the hand crank to the full clockwise (RETRACT)
direction.

c. Dinascomb1v

1) Unucrew the source ouide tube (s) from the eupacure device.
2) Insert the shipping plug into the auide tube connector and

t i c.ih t e n .

O 3) Unlock the exposure device with the key and turn ti e nelector
ring from the LOCK position to the CONNECT ponition.

I

1

_.



- - _ _ .

.

I

| e MCI OPERATING AND EMERGENCY PROCEDURES - pp. 21
, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , . . , , , , , , , , , , , , , , , , , , , ,g,

I
1
4

I
i
j 4) Slide the connector collar back and open the jaws of the
' connector, exposing the swivel connection.

5) Disengage the male and female portions of the swivel connector
by depresning the spring-l oaded locking pin toward the expos-
ure device with the thumbnail.

6) Close the jaws of the connector and slide the connector collar
over the connector jaws, protecting the male portion of the
swivel type drive cable connector.

. 7) Replace the storage cover over the selector assembly, and
' rotate the selector ring from the OPERATE position to the LOCK

position. Secure it by locking the plunger lack assembly.

5. Operation of Tech / Ops Model 726 Cesium 137 Exposure Device

After the Daily Inspection Checklist has been completed, follow the
operation instructions listed below:

a. Place the exposure device in a restricted area so that the
directional port is aimed horizontally. To minimize the effects
of scatter radiation. place the device no closer than 16 feet from;

| any wall.
| b. Unlock the exposure device lock.

c. Set the timer on the device for the desired exposure time.'

| d. Raise the source locking bar. ,

e. Standing away from the port of the device, expose the source by
manually raising the source rod. Movement of the source rod

! .should be accomplished as quickly as possible to minimize exposure
to personnel. In no case should anyone enter the area of the
radiation beam emmitting from the port or expose any part of his
body to the radiation beam,

f. The source will automatically return to the storage position when
the preset time has elapsed. If it is necessary to return the

~

source to the stored position before the preset time has elapsed,
turn the timer knob to nero and manually return the source to the
storage position by pushing the cource rod downward,

g. Lower the source locking bar and lock the exposure device.
h. Approach the exposure device with the survey meter and survey the

exposure device on all cides. The survey results should be the
i same as the initial survey of the device that was recorded on the
j

| Radiographic utilization Record.

| 1. Repeat steps (b) through (h) as necessary to complete the
' radiographic operation.
|
,

f
6. Operation of Tech / Ops Model 446 Cobalt 60 Exposure Device

I
i a. Assembly

/
After the Daily Inspection Checklist has been completed, follow

;
' the assembly instructions listed below:

i

1
- _ . ..
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1) Unlock the chain lack to the isotope storace vault and
position the exposure devi ce where decired for the radio-
graphic operation.

2) Unlock the exposure device storage compartment and remove the
control unit control cable, and source guide tubes.

,

3) Unreel the control cable from the control unit, and lav aut
the control cable with no bend radii leus than 36 inches.
making sure the plunger lack assembly on the control unit is
secur el y locked. Keep the device locked until the radio-
graphic operation is readv to start.

4) Position and secure the source stop of the master source guide
tube at the doulred radiographic f ocal position. and connet.t
any entencion source guide tubes or collimators as required,
layino the quide tubes as straight at possible with no bend
radii smaller than 20 inches. WARNING: NEVER OPERATE THE
SYSTEM WITH MORE THAN A TOTAL OF THREE GUIDE TUBE SECTIONS.
INCLUDING THE MASTER,

5) Unlock the utorage pluq lacking bar lock and remove the
stor age plug from the exposure device. Do not utand or look
directiv into the front of the exposure device with the
storage plug removed, due to the high radiation levels that
are emmitted when it is removed.

6) Connect the source guide tube (c) to the exposure device.
7) Before operation, check all connections and bend radii. and

check the pacition of the source stop, which represents and
radicaraphical focal position o-f the cource wher. in the
unposed pocition.

B) Return to the control unit. Ui il oc k the pluncer lock accembly

on the control unit. The cource is now free to move,

b. Operation

1) Adjust the odometer reset knob to obtain a 000 reading on the
odometer. Recheck that no unauthorized personnel are inside
the Rentricted Area.

2) Rapidly rotate the crank in the EXPO 5E (coun t ercl oc kwi se)
d i r ec t i on to move the source to the radicaraphic focal
paci ti on. When the source emer oen from the exposure device.
there should be a rapid increase in radiation intensity as
observed on the curvey meter. The intensity c,hou l d gradually

decrease as the s o u r c e:. moveu toward the source stop. As the

cource enters the collimator (i f used), there chould be a
uignificant droo in the rad 1.: tion i ntesisi tv. which should
remain steadv durina the duratien of the enposure. The survey

meter readinas will be nubutantiallv reduced if the meter is
operated behind a radiation shei l d or if a collimator is used.

3) When the source reachen the cource utop cf the master cource

O guide tube, the hand crank will stop turning. Never exert

more than 5 ft-lbu of toroue on the hand crant at this mav

,

- - - _ - .
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cause damage to the control unit or drive cable. The odometer
reading will indicate ti,e total dintance the source has
tr avel ed (approximately 7 ft. fcr each section of ouide tube
used). Eat the brai:e to ON to prevent movement of the source
during the exposure.

4) During the unposure, curvuv the Rentricted Area boundary an
upecified in Part G of the MCI Operatina and Emergency Pro-
cedures. Spend as little time au possible in the Rentricted
Area to minimize perconrel enponure.

5) To return the source to :La stored position in the exposure
device after the desired euposure ti me has elapsed, turn the
brake OFF and rapidly turn the crank in the RETRACT (clock-
wise) direction until the trank Will no lancer move. The

odometer should read 000. Durina this process, the curvey
meter nhould indicate a con tinually increasina radiation level
ao the cource travels through the source ouide tube (s) . Lhen
drop to background level once the source in shielded in the
exposure device.

6) Lock the plunqur lock ansemoly on the control unit.
7) Aporoach the enposure device with the survev meter and survey

the exoosure device on all cides. The survey results should

be the name as the initial survev of the device that wasO recorded on the Radicaraphic Utilization Record.
7) Survey the entire source guide tube it nqth with the survey

meter. If the meter shows a charp increase in radiation
intensitv. the source could still be e.:peced or incompletely
shei1ded.

B) If the source is still enposed. attempt to store it properly
bv cranking the source a shart dintance toward the scurce utop
and retracting it. repeating if necessary. If the cource
becomen jammed in an exposed position. DO NOT TRY TO RETREIVE
THE SOURCE. Treat the situation as an emergency - post and
monitor the Rentricted Area boundaries and notify the
Radiation Saf ety Officer or other Companv of fici al for further
inotructionu.

c. Disassemb1v

1) Unccrew the source auide tube (n) from the exposurn device.
2) Insert the shippina plua into the cuide tube connector and

,uid lod- the locking b ar into place.
-) Coil up the control cable onto the control unit. making sure

the plunger lock s ambiv on the control unit remains locked.
4) Plate the control unit, control cable, and nource guide tubes

into the exposure d i z ,'i c e storage compartment and lock the
handle.

3) Mosv the exposure device into its ntoraan position near the

O iactope 2,t or a c e vault and secure the chain lock.

_ _ _ _ _ _ - _ _ _ _ _ _ _ _
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7. Operation of Picker Corp. Model 590 Cyclops Cobalt 60 Unit

After the Daily Inspection Checklist has been completed, follow the
operation instructions listed below:

a. Turn on the main power switch on the left side of the control
panel. A green light will appear on both the control panel and
on the head of the exposure device. Green lights indicate the

I source is in the sheilded position, red lights indicate the source
is in an exposed position.

NOTE: If both green lights do not activate when the main power switch is
,

turned on, or if any red lights activate when the main power |
',

switch is turned on, stop radiographic operations and notify the j

Radiation Safety Officer immediately. Survey the area and i
establish a Restricted Area boundary if necessary. <

;

b. Position the head of the exposure device for the radiographic j
operation. ;

c. Unlock the plunger lock acuembly on the head of exposure device. |
making sure not to rotate the yellow source assembly cannister.

, ) The source is now f ree to move. ;
I d. Close and lack the exposure cell door as you leave the exposure ,

| cell, making sure the interlock switch is activated. The control !

( panel will not operate without the closed cell door activating the
interlock.

d. Set the timer on the control panel for the desired exposure time. I

f e. Insert the key into the control panel, press the timer button, and
j momentarily turn the key clockwise in the panel. Remove the key
J from the control panel. Both green and red lights should appear

| an the r.ontrol panel, indicating the source is moving out of the |
sheildad position and into the exposed position. This transition I

f rom sheilded coni tion to exposed position takes approximately 7 |

seconds. When the source reaches the exposed position, the green )
light will go out, leaving only the red linht on, indicating tho |
source is in the exposed position.

f. Survey the exposure cell walls and door (Restricted Area boundary)
and adjust the boundary if necessary.

g. The source will automatically return to the sheilded position when
the preset time has elapsed. As it returns to the sheilded
position, both green and red lights will be activated. The red
light will go out once the source has reached the sheilded
position. If it is necessary to return the source to the sheilded
position before the preset time has elapsed, press the EMERGENCY
bar on the control panel.

h. Check the control panel after the exposure is completed to make
sure that only the green light is on, indicating the source is in

O the sheilded position before entering the exposure cell.
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L '. Unlock the exposure cell door and enter, surveying the area until
you can verify that the source is in the sheilded position. 'Only
the green light should be activated on the exposure device head.
Survey the exposure device to make sure it'is in t.he sheilded
poci ti ori, and lock the plunger lock assembly on the head of the
exrosure device.

j. Pepeat steps (a) through (i) until the radiographic operation is
completed. Once completed, turn off the main power switch on the
control panel.

|
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Part K - Source Change Procedures

' 1. ~ General Requirements

a. Only trained and qualified Radiographers or Assistant Radio-
graphers under the direct supervision of a trained and qualified
Radiographer shall perform source change operations at Magna Chek.

b. Magna Chek radiographic personnel shall only perform source change
;

| operations involving Tech / Ops A424-9=660 Ir 192 sealed sources,

|
Tech / Ops Model 660 Exposure Devices, and Tech / Ops Model 650 Source

1 Changers.
,

t c. Refer to Part N of the MCI Operating and Emergency Procedures for

f procedures on receiving and shipping radiocctive sources.

2. Specific Source Change Procedures
i

| These procedures deal only with source change operations involving
Tech / Ops A424-9=660 Ir 192 sealed sources, Tech / Ops Model 660 Exposure

| Devices, and Tech / Ops Model 650 Source Changers.

(} a. Preparing the Tech / Ops Model 660 exposure device

1). Have'a copy of the MCI Operating and Emergency Procedures,
4ilm badge, calibrated dosimeter, and calibrated survey meter
for use.

2) Start a Radiographic Utilization Record, to document the
I transfer of the old source from the exposure device and the
| transfer of the new source into the exposure device.
| 3) Perform the daily equipment check and record it on the Daily

{ Inspection Checklist.

| 4) Sign out the Tech / Ops Model 660 exposure device on the Isotope
| Sign-Out Log.

|
5) Remove the Tech / Ops Model 660 exposure device from the isotope

storage vault and perform the initial radiation survey of the
_ exposure device and record it on the Radiographic Utilization

j Record. (Notes record the results of 3 surveys on this,

i
Radiographic Utilization Record - the initial survey with the

i old source in the device, the survey with no source in the

| device, and the final survey with the new source in the
device.)

| 6) Establish and post the calculated Restricted Area Boundary and
High Radiation Boundary.

7) Determine where the exposure device and control unit will be
i

casitioned during the source change operation and lay out the
| control housing with no bend radii less than 36 inches.

- 8) Unlock the exposure device with the key and turn the selector
ring f rom the LOCK position to the CONNECT position. When the-
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ring is in the. CONNECT position, the storage cover will dis-
engage from the exposure device. Store the cover in the holes
provided in the handle of the exposure device.

9) Slide the connector collar back and.open the jaws of the
; connector. This exposes the male portion of the swivel type

j drive cable connector.
10) Engage the male and female portions of the swivel connector-by

depressing the spring-loaded locking pin toward the exposure
device with the thumbnail. Release the locking pin and test
that the . connection has been properly made.

11) Close the jaws of the connector over the swivel connector and
slide the connector collar over the connector jaws.

12) Holding the collar flush against the control unit connector,
rotate the selector ring from the CONNECT position to the LOCK
position. Depress the plunger lock assembly, securely locking

|
the exposure device. Keep the device locked until the source
change operation is ready to start.

1

| 13) Prepare the Tech / Ops Model 650 Source Changer for exchange of
! sources using the instructions below,

f
b. Preparing the Tech / Ops Model 650 Source Changer ,

'

I
!

1) Have a copy of the MCI' Operating and Emergency Procedures, I

| film badge, calibrated dosimeter, and calibrated survey meter j
r

j for use.
f2) Start-a Radiographic Utilization Record, to document the

transfer of the old source into the source changer and the j
transfer of the new source from the source changer. |

3) After removing the Tech / Ops Model 650 Source Changer from the |
isotope storage vault, perform the initial radiation survey of j

,

f
the source changer and record it on the Radiographic Utiliza- |
tion Record. One side of the source changer will emit higher j

| '
j radiation levels due to the placement of the sealed source on
I that side. Record the highest survey reading found. (Not et j

record the results of 3 surveys on this Radiographic Utilina- -

tion Record - the initial survey with the new source in the f
changer, the survey with both sources in the changer, and the ;

final survey with the old source in the changer.) ,

4) Inspect the source changer for any obvious defects.and clean- ;

linesu and record it on the Daily Inspection Checklist. {
5) Position the source changer where the source exchange will be {

| |made.
g 3

6) Break the seal wire and remove the bolts securing the cover.
f

.

7) Lift off the cover and remove the source decay chart, leak
test results, shipping labels, seal wires, and instruction !

manual located in the underside of the cover. Check that the i

I leak test was performed within the.last 6 months and that the |

|. ) results were within acceptable l i mi t s . |
-

I
'

I :

I |
b |
1 ;

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

J
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G) Remove the source identification plate which is attached to
the source changer near the new source. This ID plate will be
attached to the Tech / Ops Model 660 exposure device at the com-
pletion of the source change.

9) Break the seal wire attached to the source holddown cap and
loosen the cap bolt.

10) Carefully remove the source holddown cap, exposing the female
swivel connection of the new source.

WARNING: When the source holddown cap is removed, the source
connector end is exposed. Special care should be taken
to avoid. dislodging the source from its position in the
source changer.

11) Close and latch the cource guides on the source changer.
12) Follow the instructions below for connecting the Tech / Ops

Model 660 expouure device to the Tech / Ops Model 650 Source
Changer and completing the source exchanges.

i
i
l

| c. Connecting the devices and completing the source change operation

f .

1) Remove the shipping plug from the Tech / Ops Model 660 exposure
- device. Connect a source guide tube EXTENSION to the exposure

device and connect the other end to the EMPTY CHAMBER on the
source changer, keeping the guide tube as straight au possible
with no bend radii smaller than 20 inches.

2) Unlock the plunger loch assembly on the Tech / Ops Model 660
exposure device and rotate the selector ring to the OPERATE
position. The source is now free to move.

3) Return to the control unit. Recheck that no unauthorized
personnel are inside the Restricted Area.

4) Turn the crank in the EXPOSE (counterclockwise) direction to
move the source from the exposure device to the sauce changer.
When the source emerges from the exposure device. there should
be a rapid increase in radiation intensity as observed on the
survey meter, followed by a significant drop in the radiation
intensity when the source reaches the cource changer.

5) When the source reaches the source changer, the hand crank
will stop turning. Never exert more than 5 ft-lbs of torque
on the hand crank, as this may cause damage to the control
unit or drive cable. Get the brake to the ON position to
prevent movement of the source.

6) Approach the exposure device and source changer with the
survey meter and survey all sides of the exposure device, the
entire guide tube length, and all sides of the source changer.
If the meter shows a sharp increase in radiation intensity,
the source could still be exposed or incompletely sheilded.

O The radiation level should not exceed 200 mR/hr at the surface
of the Tech / Ops Model 650 Source Changer.
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7) Open the source guides on the source changer, exposing the
swivel connection. Carefully disengage the male and f emale
portions of the swivel connector by depressing'the spring-
Ioaded locking pin toward the source changer with the thumb-
nail.

|

WARNING - Do r.at move the source more than 1/2" from its. stored
position, or ex tremel y dangerous radiation levels can'

occur.

8) Disconnect the source guide tube extension from the source
changer, making sure to protect the male end of the drive
cable connector.

,

[ 9) Conduct the survey of the exposure device with no source and

| the the survey of the source changer with two sources and
| document the results of the surveys an the respective Radio-

.

| graphic Utilization Records for the exposure davice and source
' changer.

10) Connect the source guide tube extension with the male end
of the drive cable connector exposed to the source changer
fitting above the chamber containing the new source,

j} 11) Engage _the male and female portions of the swivel connector by-
depressing the spring-loaded locking pin toward the exposure
device with the thumbnail. Release the locking pin and test
that the connection has been properly made.

WARNING - Do not move the source more than 1/2" from its stored
position, or extremely dangerous radiation 1cvels can
occur.

12) _Close and latch the source guides on the source changer.
-13) Return to the control unit. Recheck that no unauthorized

personnel are inside the Restricted Area.
14) Set the brake to the OFF position, and turn the crank in the

RETRACT (clockwise) direction to move the source from the
source changer to the exposure device. When the source
emerges from the source changer, there should be a rapid in-
crease in radiat A on intensity as observed on the survey meter,
followed by a significant drop in the radiation intensity when
the source reaches the exposure device.

15) When the source reaches the exposure device, the hand crank
will stop turning. Never exert more than 5 ft-lbs of torque
on the hand crank, as thic may cause damage to the control
unit or drive cable. Set the brake to the ON position to i

Iprevent movement of the source.
!
>

O
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16) Approach the exposure device and source changer with the
survey meter and. survey all sides of the exposure device, the
entire guide tube length, and all sides of the source changer.
If'the meter shows a sharp increase in radiation intensity,
the source could utill be exposed or incompletely sheilded.
The radiation level'should not exceed 200 mR/hr at the surface |

of the Tech / Ops Model 650 Source Changer or the Tech / Ops Model !
660 exposure device. j

17) Once it has been determined that the source is in the sheilded '

position inside enposure device, rotate the selector ring from ;

the OPERATE position to the LOCK position and secure it by
locking the plunger lock assembly.

,

18) Open the source guides on the source changer and disconnect '

the source guide tube extension. !
19) Disconnect the source guide tube from the exposure device, |;

innert the shipping plug into the guide tube connector and I
*

tighten.
120) Carefully place the source holddown cap into position over the

old source in the source changer. Tighten the holddown cap
,

| bolt and attach a new seal wire which was included with the '

|(}
changer.

| 21) Remove the source identification plate for the old source from
the exposure device and replace with the source identification j

plate for the new source. i

22 )' Attach the source identification plate for the old cource to i
'

the source changer holddown cap above the chamber where the
old source is located.

j 23) Place the source changer' cover in position and secure with the
; cover bolts. Attach a new wire seal which was included with !

| the changer.
[

! 24) Unlock the exposure device with the key and turn the selector
.

j ring f rom the LOCK position to the CONNECT position. (
! 25) Slide the connector collar back and open the jaws of the ;

! connector, exposing the swivel connection. !
I 26) Di ser. gage the male and female portions of the cwivel connector
I. by depressing the spring-loaded locking pin toward the expos-

.

ure device with the thumbnail. !
27) Close the jaws of the connector and slide the connector collar {over the connector jaws, protecting the male portion of the :

swivel type drive cable connector.
28) Replace the storage cover over the selector assembly, and

rotate the selector ring from the OPERATE position to the LOCK
position. Secure it by lacking the plunger lock assembly. ,

29) Perform the final radiation surveys of the exposure device and
source changer and record the results of the surveys on their

t

respective Radiographic Utilization Records. ,
30) Return the exposure device and source changer to the isotope =

' storage vault. Lock the door and survey the outside of the
storage vault.

-i
I
)
I

t
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31) Sign the e;;posure device back in on the Isotope Sign-Out Log,
noting that a source change was performed, and include the
serial number of the new source.

32) Remove the Restricted Area Boundary and High Radiation
Boundary.

33) Complete the Radiographic Utilization Records for both the
Tech / Ops Model 660 exposure device and the Tech / Ops Model 650
Source Changer and foward the reports along with the new
source paperwork (decay chart, shipping papers, etc.) to the'

Radiation Safety Officer.
34) Document the radiation dose received on a Donimeter Record.

!
i

>

0
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-Part L - Calibration of Survey Meters and Dosimeters i

|

|
<

1. General Requirements

a. Only qualified and trained Radiographers may operate radiographic
exposure devices, including devices used for the calibration of
survey instruments and dosimeters. Assistant Radiographers may
operate such devices ONLY UNDER THE DIRECT SUPERVISION OF A
RADIOGRAPHER.

h. Because exposure devices used for calibration are capable of
emitting high radiation levels, calibration of survey instruments
and donimeters must be performed only in a Restricted Area, as
defined in Part I of the MCI Operating and Emergency Procedures.

c. Prior to the start of the calibration procedure, the Radiographer
shall be sure that the following criteria are met:
1) at least one working, calibrated survey meter is available,
2) current film badges and calibrated, rezerced dosimeters are in

use for himself and the Assistant Radiographer (s),
3) A copy of the MCI Operating and Emergency Procedures are on

the worksite.
d. The general radiographic procedures listed in Part J of the MCI |

Operating and Emergency Procedures shall be adhered to in addition [

to a iy procedures listed for specific exposure devices. j
i

2. Operation of Tech / Ops Madel 726 Exposure Device j
i

After the Daily Inspection Checklist has been completed, follow the j

operation instructions listed below: [
t

a. Place the exposure device in a restricted area no that the
directional part in aimed horizontally. To minimize the effects
of scatter radiation, place the device no closer than 16 feet from
any wall,

b. Unlock the exposure device lock.
c. Set the timer on the device for the desired exposure time.
d. Raise the cource locking bar.

Standing away from the port of the device, expose the source bye.
manually raining the source rod. Movement of the source rod
should be. accomplished as quickly as possible to minimize exposure
to personnel. In no case should anyone enter the area of the
radiation beam emmitting from the part or expose any part of his
body to the radiation beam.

f. The nource will automatically return to the storage position when
the preset time has elapsed. If it is necessary to return the
source to the stored position before the preset time has elapsed,
turn the timer knob to zero and manually return the source to the
storage position by pushing the source rod downward.

g. Lower the source locking bar and lock the exposure device,

i

|
t
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h. Approach the enposure dnvice with the sur vev meter and survey the,

exposure device on all siden. The curvey results uheuld be the

same as the initial survev of tha device that wan rccorded on the
Radiographic Utilization Record

i. Repeat steps (b) throunh 'h) as neconnary to complete the'

cal i br at i on coerations.
j. After concluding operations, perform the final radiation survey of

the unposure device and record it on the Radiographic Utilization
Record.

3. Calibratiun Pr ocedur oc f or Survey Meteru

Survey meter response munt be checked on each range of the meter at 2
different nuintu, separated by 5&/. o f the scal e. These points of

calibration uhal1 be 2.5 mR/hr and 7.5 mR/hr for the n1 range. 25
mR/hr and 75 mR/hr for the :10 ranue, and 250 mR/hr and 750 mR/hr for
the :100 range. Survey metern shall be calibrated at intervals not to
enceed 3 monthn and after cervicing at the i n s t r urr.en t .

a. Pouition the exposure device no that the directional part is aimed
har iron tally, and no closer than 16 feet from any wall to minimize
scatter radiation.

b. Pouition a uupport utand horizontally from the unposure device so
that the center of the ionization chamber or G.M. tube of the

survev meter is in alignment with the center of the directional
port of the enposure device.

c. Innta11 new batteriec in the curvev mater, and allow thu meter to
warm up for a minimum of 10 minuten.

d. Calculate the current uource utrenth of the Cenium 137 sourcu,
usino the initial cource strength, half-life, and age of the
source.

o. Calculate the diutances from the enposure devtce to obtain the
intennities of the calibration points licted above, using the
toverue square law and the charts included at the end of Part L
of the MCI Operating and Emergency Procedures.

f. P1 ace the nurvev meter on the support ctand at the distance to the
desired calibration point, mal:i no cure that the meter casi be read
from outuide the primary beam of the onposure device.

g. Following the exposure device operatina procedures licted abnvo,
eupoon the ucurce only lona enough for the curvey meter r es pan:ce
to stabilizo. R ec or- d the meter respanne on the Survev Meter Cal-
ibration Cer t i f icate.

h. Reneat steps if) and (u) f ur all calibration points on each range
of the nursey me ter . The survev meter respunne for each calibra-
tion polist tumt be within +/- 2 &/. of the actual radiatien intenc-
ity to be considered calibrated.

O

-
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1. If the survev meter recponse is not within +/- 20% of the actual
radiation intensity. the response must be adjusted (r ef er to the

,

operation manual of the survey meter for specific instructions).
Rocheck the survey meter response for all calibration points on
each range after any adjustment to the instrument.

j. If.the adjustment does not correct the response sufficiently, the
survey meter shall be tagged and returned to the Radiation Safety
Officer for disposal or repair.

k. Complete the Survey Meter Calibration Certificate and forward to
the Radiation Safety Officer. If the survey meter is deemed to be
calibrated, a calibration sticker shall be attached to the meter.
This sticker shal l indicate the serial number of the meter, the
date of calibration, the date the next required calibration is

,

due, and the initials of the person who performed the calibration.

4. Calibration Procedures for Dosimeters'

Dosimeters shall be checked for leakage and accurate response to
radiation at intervals not to exceed 1 year. Dosimeters shall be
calibrated at 2 points on the scale, 50 mrem and 150 mrem, and must
have a response within +/- 30% to be judged acceptable. Dosimeters
shal l also be checked for leakage over a 24 hour period, with a() maximum accepted leakage of 2%, or 4 mrem.

a. Position the exposure device so that the directional port is aimed
horizontally, and no closer than 16 feet from any wall to minimize
scatter radiation.

support stand horizontally from the exposure device so[ b. Position a
I that the center of the dosimeter (s) is in alignment with the

center of the directional part of the exposure device.
c. Calculate the current source strenth of the Cesium 137 source,

using the initial source strength, half-life, and age of the
source,

d. Calculate the distance f rom the exposure device to obtain a rad-
iation intensity of 750 mR/hr, using the inverse square law and
the charts included at the end of Part L of the MCI Ope' rating and
Emergency Procedures,

e. Rezero the dosimeter (s) and place them (no more than 4 at one
time) on the support stand at the calculated distance.

f. Following the exposure device operating procedures listed above,
expose the source for 4 minutes to deliver a radiation dose of 50
mrem to the dosimeters. After the exposure, read the response of
the dosimeter (s) and record the readings on the Dosimeter Cali-
bration Certificate.

g. Romero the dosimeter (s) and place them (no more than 4 at one
time) on the support stand at the calculated distance.

O

.
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h. Following the exposure device operating procedures listed above, _

expose the source for 12 minutes to deliver a radiaticn dose of
150 mrem to the dosimeters. After the exposure, read the response
of the dosimeter (s) and record the readings on the Dosimeter Cali-a

'

bration Certificate.
_ i

i. The dosimeter response for-each calibration point must be within |
,

4 +/- 30% of the actual radiation dose delivered to be considered
1 calibrated.

j. If the dosimeter response is not within +/- 30%, the dosimeter
cannot be calibrated and shall-be tagged and returned to the
Radiation Safety Officer for disposal.

i h. . If the dosimeter responses are within the +/- 30% requirements,
j the dosimeter shall be re erced and checked for leakage by storing

.

[ it in a radiation-free environment for-a 24 hour period. The

i dosimeter shall be read and any leakage shall be documented on the
..

<

r Dosimeter Calibration Certificate. The maximum amount of leakage<

; permissable shall be 2% (4 mrem).
" ~

1. Complete the Dosimeter. Calibration Certificate and forward to
'the Radiation Sufety Officer. If the dosimeter has acceptable Ib ''

,

!. responses and passes the leakage test, a calibration sticker shall i

| be attached to the-dosimeter. This sticker shall indicate the {

fg serial number of the meter, the date of calibration, the date the !

j next required calibration in due, and the initials of the person- |
| who performed the calibration.
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TABLEI

O PART A 110m Cl 137Cs

DISTANCE IN AIR DISTANCE W ATTENUATOR

DOSE (mr/hr) CM IN CM IN

1500 15.3 6.03
750 21.7 8.53,

500 26.5 10.45
250 37.5 14.77

48.4 19.06150 -

75 68.5 26.97 15.3 6.03
50 83.9 33.03 18.8 7.40'

25 : 118.7 46.73 26.5 10.45.
15 |: 153.2 60.31 34.3 13.5

7.5 216.6 85.28 48.4 19.06

5 265.3 104.5 59.3 23.35
2.5 375.2 147.72 83.9 33.03
2 419.5 165.16 93.8 36.93

PART B 105m Cl 137Cs

1500 14.9 5.89
750 21.2 8.33
500 25.9 10.20
250 36.7 14.43
150 47.3 18.62
75 66.9 26.34 15.0 5.89
50 82.0 32.28 18.3 7.20
25 115.9 45.63 25.9 10.20
15 149.7 58.94 33.4 13.15

7.5 211.7 83.35 47.3 18.62

5 259.2 102.05 58.0 22.83
,..2.5 366.6 143.33 82.0 32.28

2 409.9 161.38 91.7 36.10

PART C 100m Cl 137Cs

1500 14.6 5.75
i 750 20.7 8.15

500 25.3 9.96
250 35.8 14.09
150 46.2 18.19
75 68.3 26.89 14.6 5.75
50 80.0 31.5 17.9 7.05
25 113.1 44.53 25.3 9.96
15 146.1 57.52 32.7 12.87
7.5 206.6 81.34 46.2 18.19
5 253.0 99.6 56.6 22.28
2.5 357.7 140.55 80.0 31.5
2 400 157.5 89.4 35.20

-

W
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PART D 95m Ci 137Cs
^

DISTANCE IN AIR DISTANCE W ATTENUATOR"

DOSE (mr/hr) CM IN CM IN

1500 14.2 5.59
750 20.1 7.93
500 24.7 9.71
250 34.9 13.73
150 45.0 17.72
75 63.7 25.08 14.2 5.59
50 78.0 30.71 17.4 6.85
25 110.3 43.43 24.7 9.71
15 142.4 55.9 31.8 12.52
7.5 201.3 79.25 45.0 17.72
5 246.6 97.09 55.1 21.69
2.5 348.7 137.28 78.0 30.71
2 390.5 153.75 87.2 34.33

PART E 90m Ci 137Cs

1500 13.9 5.47
750 19.6 7.71
500 24.0 9.45

'

250 33.9 13.35
150 43.8 17.25
75 62.0 24.41 13.9 5.47,_s

) 50 75.9 29.88 17.0 6.
25 107.3 42.25 24.0 9.45''

15 138.6 54.57 31.0 12.20
7.5 196.0 77.17 43.8 17.25
5 240.0 94.5 53.7 21.14
2.5 339.4 133.62 75.9 29.88
2 379.7 149.21 84.9 33.43

,,

PART F 85m Ci 137Cs

1500 13.5 5.31
750 19.0 7.5
500 23.3 9.17
250 33.0 13.0
150 42.6 16.77
75 60.2 23.70 13.5 5.31
50 73.8 29.05 16.5 6.49
25 104.3 41.06 23.3 9.17
15 134.2 52.83 30.1 11.85
7.5 190.4 74.96 42.6 16.77
5 233.2 91.81 52.0 20.47
2.5 328.6 129.37 73.8 29.05
2 368.8 145.20 82.5 32.5

i -

-
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Part M - Leak Testino Procedures

1. General Requirements

a. Sealed sources shall be tested for leakage and contamination at
( intervals not to e:tceed six months.

| b. Leak testing of sealed sources shall be done using one of the
following commercial leak test hits:
1) Tech / Ops Model 518 Leak Test Kit
2) Gamma Industries Kowipe Leak Test Kit.

i c. Leak testing procedures shall be perf ormed onl y by qualified
i Radiographers or Assistant Radiographers under the direct suaer-

{
' vision of a Radiographer.

d. Evaluation of leak test smears obtained using the Tech / Ops Model
! 518 Leak Test Kit shall be performed by Tech / Ops, Inc., Radiation

| Products Division, 40 North Avenue. Burlington, MA
; e. Evaluation of leak test smears obtained using the Gamma Industries
! Kowipe Leak Test Kit shall be performed by Gamma Industries, 2255

Ted Dunham Avenue, Baton Rouge, LA.

. 2. Instructions for Tech / Ops Model 518 Leak Test Kit

Contents of the Tech / Ops Model 518 Leak Test Kit include a vial of
EDTA solution, flexible swab holder with swab, plastic envelope,
mailing box , and the leak test form,

a. Wet the swab with EDTA nolution. Shake off encess and obtain the
leak test smear following the specific procedures listed bel'ow in
Part M - 4, Specific Leak Test Smear Procedures.

b. Place the swab in the plastic envelope and seal with tape.
c. Take the swab to a low background area and turn the survey meter

to the x1 range. Monitor the swab by moving the swab in its
plastic envelope to the meter, not the meter to the swab.

d. If there is no indication on the meter, or if the indication is no
more than 0.2 mR/hr above background, put the plastic envelope
with the swab in the mailing box. Fill out the Leak Test Form and
mail the form and swab in the mailing box to Tech / Ops, Inc.,
40 North Ave . Durlington, MA 01803.

e. If the meter shows a reading of more than 0.2 mR/hr from the swab.
DO NOT MAIL. Notify the Radiation Safety Officer who will contact
Tech / Ops for specific instructions.

O
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3. - Instructions for Gamma Industries Kowipe Leak Test Kit

Contents of the Gamma Industries Kowipe Leak Test Kit include a packet
of solution powder, 2 sticks with swabs attached in plastic envelopes,
and the leak test form. I

,

a. Mix the solution by adding 2 ounces of water to the powder.
,
'

b. Wet the first swab with the solution. Shake off excess and obtain . j
the leak test smear f ollowing the specific procedures listed below ,

in Part M - 4, Specific Leak Test Smear Procedures. |
c. Place the swab back in the plastic envelope and seal with tape. I

d. Repeat the leak test smear using the second swab without wetting j

the swab, following the specific procedures listed below in Part |

M-4, Specific Leak Test Smear Procedures.
e. Place the swab back in the plastic envelope and seal with tape. |

f. Take the swabs to a low background area and turn the survey meter i

to the x1 range. Monitor the swabs by moving the them in their |
plastic envelopes to the meter, not the meter to the swabs. :

g. If there is no indication on the meter, or if the indication is no !

more than O.2 mR/hr above background, fill out the Leak Test Form '

and mail the form and swabc in an envelope to Gamma Industries,
2255 Ted Dunham Ave., Baton Rouge, LA 70821. i

h. If the meter shows a reading of more than 0.2 mR/hr from the swab, ;

DO NOT MAIL. Notify the Radiation Safety Officer who will contact i

Gamma Industries or Tech / Ops, Inc. for specific instructions.
i

4. Specific Leak Test Wipe Procedures,

a. Tech / Ops Model 660 exposure device
1) Remove the exposure device from the isotope storage vault.

I Survey the device to make sure the source is in the sheilded
i position.

2) Remove the shipping plug from the front of the exposure
device. Do not stand in front of or look directly into the

i

i
front of the exposure device with the shipping plug removed.

( due to the high radiation levels that are emmitted.

|
3) Insert the swab into the hole in the device. Wipe the

i
interior of the hole thoroughly by rotating the swab holder
several times,j

4) Withdraw the swab and wipe the shipping plug cable end where
i

it is in contact with the source.
!

5) Place the swab in the plastic enveloce and seal.
6) Replace the shipping plug back into the exposure device and

return the device to the isotope storage vault.

b. Tech / Ops Model 726 exposure device
1) Remove the exposure device from the isotope storage vault and

9 place in a rectricted area. Survey the device to make sure
the source is in the sheilded position.

|

|
|
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|- 2) Remove the lock and raise the source locking bar.
|- 3) Wipe the top of the source rod with the swab.

(' 4) Making sure to stay out of the radiation beam, raise the
l source rod to the exposed position and thoroughly wipe the

exposed portion of the source rod.
5) Lower the source rod and survey the exposure device to make

i
sure that the source is in the sheilded position.

'

6) Place the swab in the plastic envelope and seal.
7) Lower the source locking bar and secure with the lock. Return

the device to the isotope storage vault.

, .

c. Tech / Ops Model 446 exposure device
1) Survey the exposure device to make sure the source is in-the

sheilded position.
2) Unlock the storage plug locking bar lock and remove the

storage plug from the exposure device. Do not stand in front
of or look directly into the front of the exposure device with-
the storage plug removed, due to the high radiation levels

; that are emmitted.
| 3) Insert the swab into the hole in the device. Wipe the
! interior of the hole thoroughly by rotating the swab holder

()'

several times.
4) Withdraw the swab and wipe the shipping plug cable end where

it is in contact with the source.
5) Place the swab in the plastic envelope and seal.
6) Replace the storage plug back into the exposure device and

lack the locking bar in place.,

!
d. Picker 390 Cyclops exposure device'

1) Survey the exposure device to make sure the source is in the
sheilded position.

2) Remove the collimator from the head of the exposure device.
3) Insert the swab through the cgening and thoroughly wipe the

exposure port.
4) Place the swab in the plastic envelope and seal.

the exposure device and return'to it5) Replace the collimator on
to the storage position.

LO
<
t
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Part N - Shipping & Receiving Radioactive Sources
]

1. Shipping Procedures

a. Assure _that the source is secured in the proper shielded storage
position in the shipping package,

b. If the shipping package is to be placed inside a crate or other
outer packaging, sufficient packing must be used to prevent

I shifting of the inner package during transportation.
c. Attach a security seal with an identification mark to the package

closure.
d. Survey the package at the surface and at one meter from the,

surface to determine the proper radioactive shipping labels to be
applied to the package. Use the table below to determine which
shipping label to apply.'

'

I

|

| MAXIMUM PERMISSIBLE RADIATION LEVEL.

TYPE OF SHIPPING LABEL at surface at one meter.
n o n n n n o nttu n nn n n..nn n on n u n ,i n n n n .,n n n n n n n n n u n n n n n n n ii n n u n n n

G Radioactive White 1 0.5 mR/hr None

Radioactive Yellow II 50 mR/hr 1.0 mR/hr

Radioactive Yellow III 200 mR/hr 10 mR/hr
1

n n n n n 19ft49#B #1 ff PE te if If n f t #1 Il n 61 pt if t1 f t n #1 is et f t it n n 9911 ft tt It it it Il n it 55 il 19 le n ff It n n n 1131 If fl 6t #f dB 01 It it it et it

i

NOTE: Packages with surface radiation intensities in excess of |
200 mR/hr or with radiation intenuities at one meter from !

! the surface in excess of 10 mR/hr cannot be shipped. |

k I

e. Properly complete two shipping labels indicating the contents'

I(Iridium 192. Cesium 137. or Cobal t 60), the number of curies and
|

l. the transport index. The transport index is the dimensionless ;

{
number (rounded up to the first decimal place) expressing the f

j maximum radiation level in miliirem per hour at one meter from |

the packace surface. |

f. Remove any old shipping labels from the package. Apply two |
properly completed shipping labels to two opposite sides of the i

!package.
q. Mark the outside of the package with the proper shipping name i

(Radioactive Material, Special Form, n.c.s.) and identification |

i
number (UN 2974) if not already marked. |

f h. If the shipping package is inside a crate or other outer pack- |

aging, mark the outside package "INSIDE PACKAGE COMPLIES WITH I

PRESCRIBED SPECIFICATIONS" and list the appropriate Department

:
!

1

i
'

_. _ _ _ _ ~
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I

of Transportation specification number or USNRC Type B number
and the words " Type A" or " Type B" if applicable.

L 'i. Properly complete the shipping papers indicating:
; 1) -Proper shipping name (Radioactive Material. Special Form,
! n . o. s. ) , and identification number (UN 2974).

! 2) Name of the Radionuclide (Iridium 192, Cesium 137, Cobalt 60,
Uranium 238).'

i 3) Physical and chemical-form (or Special Form).

| 4) Activity of Source (expressed in curies or millicuries).
' 5) Category of Label applied (Radioactive Yellow II, etc.).
i 6) Transport Index.

i 7) USNRC Identification Number or DOT Specification Number
! (i . e. USNRC: USA /9032/B er DOT-7A).

| 8)- Shipper's certification: |
4 |

f "This in to certify that the above named materials are j
properly classified, described, packaged, marked and labeled'

and are in proper condition for transport according-to the j

applicable regulations of the Department of Transportation." ]
iNOTE: If the package includes depleted uranium as shielding. material, 1

the shipping papers must also include the followino information: !

- . [

Radioactive Device, n.c.s.; UN2911 j

Uranium 238; Solid Metal; curies |....

[

j. Forward a copy of all shipping papers to the Radiation Safety j

Officer. |
'

.

e

2. Receiving Procedures j

package of radioactive material, survey thea. Upon receipt of a
exterior surfaces of the package to assure that the radiation

5intensity does not exceed 200 mR/hr.
b. Survey at one meter from the exterior surfaces of-the package to

assure that the radiation levels do not exceed 10 mR/hr.
c. Record the results of these surveys on the Radioisotope Receiving

Report. If anv of the limits are exceeded, notify the Radiation

j
Safety Officer, who will in turn notif y the final delivering
carrier and th e Nuclear Regulatory Commission in accordance with

l' 10CFR Part 20. |

d. Record on the Receiving Record the source model number, serial (
number, radicimotope, acti vi t.y , shipping package Aodel number and

I
serial number. Inspect the package for any evidrhee of physical
damage. Record the results of this inspection on the Receivino
Report. ;

u. Assure that the shipping packatte is locked and cecure the package
in the isotopo storage vault. ,

f. Complete the Receiving Record and f orward to the Radiation Safety |
r
iOfficer.

!
1

-
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Part 0 - Quarterly Inspection and Maintenance of Equipment
, i
i t

i t

1. Tech / Ops Modo 660 Exposure Device and Related Equipment |
,

The following inspection and maintenance shall be performed on !

|Tech / Ops Model 660 exposure devices and related equipment at intervals
not to exceed 3 months, and shall be documented on the Quarterly |

Inspection and Maintenance Record. ;

|

a. Tech / Ops Model 693 Control Unit and Source Guide Tubes
,

1) Remove the drive cable from the control unit by cranking it i

' in the EXPOSE direction until the crank will no longer turn. ;

Disconnect the control housing from the RETRACT side of the
crank and remove the stop spring f rom the drive cable. Turn

'
the crank until the drive cable is totally disconnected. Pull
the remaining drive cable out of the control unit and place
the cable in a bucket filled with approximately 1 quart of
solvent (chl oroth ene or equivalent). Thoroughly clean any
foreign material from the cable after letting it soak for 5 to
10 minutes. Thoroughly dry the cable and lightly lubricate
with Grade MIL-G-23G7A grease (Texico Uni-Temp or equivalent).
Using a Model 550 no-go gauge, check the male connector of the
drive cable. If the ball of the connector fits through the
hole of the gauge or the ball shank fits into the slot in the
gauge, the connector is worn and the cable must be replaced.

2) Flush the control housings and source guide tubes with solvent
and throroughly dry using comprs.ssed dry air (15 psi maximum).
Wipe the outside of the control housings and source guide

i tubes with a cloth soaked in solvent and thoroughly dry. Flex
' the control housings and source guide tubes to check for any

| internal damage. Damage is evidenced by a crunching feeling
j when the housing or guide tube is bent. While doing this,

feel for dents along the entire length of all guide tubes and
both control housings. Cut, flattened or burnt control
housings or guide tubes should be repaired or replaced. They
may be covered with protective tape where only the autor
plastic is cut through. Check the source guide tubes for
binding by holding them vertical and dropping a dummy source
or jumper through them.

3) Remove the. control box housing from the handle by unscrewing
the four binder head screws and 3/G" nuts. Remove the crank
arm assembl y from the control box housing by removing the
5/16" hex head bolt. Separate the two halves of the control
box housing, keeping the cable adapters in the lower control
box housing to ensure the wear strip does not fly out. Remove
the drive wheel, wear strip, two cable adapters, two brake

s_ jaws, brake arm and brake bearing. The two ball bearing
assemblies in each side of the control housing may be left in
place. Remove the odometer mount cover from the odometer
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mount and check the odometer unit for proper operation. The
unit should turn freely and without excessive play. Clean the
helice? gear with solvent and lightly lubricate. If the
odometer assembly in defective, it must be replaced as a unit.
Clean all the control box parts in solvent and thoroughly dry
them before assembly. Inspect for damage and excessive wear.
Replace any defective parts. Lightly lubricate all noving
parts at their contact surfaces.

4) Place the two cable adapters in the lower control box housing,
with the angled sides facing inward in order to provide
clearances for the drive wheel. Place the wear strip in the;

! control housing. Place the drive wheel in the lower control
( box housing. Position the two brake jaws, brake bearing and
' brake arm in the lower control box housing. When installing
| the brake jaws, face the worn sides away from the drive wheel,

as this increases thei r li f e. Pl ace the upper control box
housing over the lower control bax housing while keeping them
level, and press them together. Check the control box for
proper reassembly by turning the shaft. It should spin free-

|
ly. If not, disassemble and reinspect the parts for damage !

!and proper alignment. Reassemble and check the operation

|() again. Resecure the odometer to the odometer mount and secure
the odometer reset knob and odometer mount assembly cover in '

place. Secure the control box to the control handle and 3

odometer mount with the four large binder head screws and 3/8" |
nuts. Secure the crank arm assembly to the shaft with the !

5/16" bevel washer and 5/16" hex head bolt. After complete. |
assembly, check for proper operation by turning the crank, it i

should spin freely. Run the drive cable through the control -[
box and turn the trank. It should turn easily and with no L

snags. Set the brake to GN and attempt to turn the crank. It [
should not turn with moderate pressure. Do not apply excess- |
ive pressure to the crank, as this may cause damage. If the
control unit fails any of these tests, disassemble, check the
parts for damage and proper alignment, then reassemble and f

check for proper operation again. Attach the control housing !
to the EXPOSE side of the control box and to the connector f
plug. Feed the drive cable into the control housing as far as ;

it will go. As the drive cable i s being fed in, feel the i
resistance to the drive cable to detect any binding of. the
cable. This indicates a dent in the control housing which
should be repaired or replaced. Turn the hand crank until the
drive cable is protruding, and screw the stop spring to the
end of the drive cable. Connect the other control housing to
the crank and to the connector plug. Turn the crank fully to f'
the RETRACT positior and watch for any binding of the drive
cable to check the other section of the control housing for

O. dents. Repair or replace the control housing if necessary.

'

:

-. ..
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b. Tech / Ops Model 660 Expouure Device - ROUTINE MAINTENANCE
1) Survev the device to ensare proper radiation 1evels and

documer,t readings on the Radiographic Utilization Record
2) Inspect the unpostcre device for proper labeling and any

obvious defectu such as loose screws. cracked or damaced
housina, cleanlineus, missina parts, etc.

3) Inspect the key lock annembly for correct operation and
cleanlineco: lubricate the locking plunger

4) Check the control unit connector assembly for correct
operation arid cleanlinesc

5) Check the ftmale drive cable cc:inector of thre nout ce for
waar with Model 350 no-go gauge. If the cauge width can

fit into the female slot. the connectar iL worn and the
source must be replaced.

6'> If a Tech / Ops Model 650 Source Changer is available. a
complete dinausembly and maintenance inspection of the
exposure device shall be performed as npecified in the
followina i ns tr uc ti ons of cection Ic. Complete Maintenance.

Tech / Ops Model 660 Exposure Device - COMPLETE MAINTENANCEc.

THE FOLLOWING INSPECTION AND MAINTENANCE FROCEDLIRES ARE TO DE
FOLLOWED ONLY AFTER THE RADIOGRAFHIC SOURCE HAG BEEN REMOVED FROMO T:!C EXPOSURC DEVICE. IF A TECH / CPS MODEL 650 SOURCE CHANGER IS
NOT AVAILABLE FOR THE REMOVAL OF THE SOURCE. DO NOT PERFORM THE'

COMPLETE MAINTENANCE ON THE EXPOSURE DEVICE. ONLY PERFORM THE

ROUTINE MAINTEt:ANCE LISTED IN SECTION E ABOVE.

1) Check the female drive cable connector of the source f or wear
with Model 550 no-go nauge. If the gauge width can fit into
the female ulot, the connector in oorn and the courte must be
replaced.

2) To oervice the e<posure device, remove the source followinn
the source changing procedures listed in Part K of the MCI
Operating and Emeruency Procedures.

3) After r emo v i rig the source, remove the Dancer Tag (secured with
rivotu) from the bottom of the rear plate of the caposure
device.

4) Remove the rear plate by unucrewino the s.t x phillips head
screws necurino it to the enposure device bodv.

5) Unlock the connector lock, and then remove the lock at sembl y
and control untt : onn ec t or assembly bv unucrewing the si:
socket head ccrew, securino them to the rear plate.

6) Dicastembie the contral unit connettor asuomb1y. raferring ta
F2qurn la at the end of Part O for order of removal. There

are :,e v er al spring loaded par ts in the connector anGambly, so
care should be taken that ti tew p ar Lt. are not lost or danaced.

7) To disassemble the lock a u s e.nb l v . refer to Ficura 1D for order
O of r emoval . Remove the luck from the lotk r e t' a i n er bv

unucreuing the ucr m and turning the key about 90 deureen.

k -- - - - - - -
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{ 8) Remove the front and plate from the exposure device, and ,

remove the guide tube connector and retaining ring. The j'

handle may be left on the front plate. !

9) Clean all parts in solvent. Clean the S-Tube in the exposure
device by running a cloth soaked with solvent through it

4

{ several times. Thoroughly dry all parts using dry compressed

J air (15 psi maximum). Dry the S-Tube by running a dry cloth
8 through the tube.
| 10) Inspect all parts for damage or excessive wear, and replace if
I necessary. Lightly lubricate all moving parts at their

contact surfaces.
i 11) Reassemble the front end plate, and secure it to the exposure
! device with the proper screws.

12) Reassemble the lack by placing the return springs and spring
guides into the lock, depressing the internal plunger,
inserting the lock into the lack retainer, and securing the
lock with the set screw.

13) Attach the lack assembly to the rear plate with the two socket
head scrown.

I 14) Reassemble the control unit connector assembly as follows:

|. a) Place the compression spring on the hub of the selector

(. ( ) ring retainer. The spring should be firmly seated over
the hub. Then place the sleeve on top of the compressiong.

j spring.
b) Place the selector body on a flat surface so that it is'

' resting on its 5/8" hub.
c) Innert the two short compression springs and locking pins,

! into the holes on the edge of the selector body.
I d) Place the selector ring over the selector body while
L restraining the locking pins. Ensure .that the lettering
I (OPERATE-LOCK-CONNECT) on the selector ring is facing up

and that the stop pin on the selector body in in the cam
-slot of the selector ring.

e) Hold the uulector ring and selector body together and
place them over the selector ring retainer with spring and
sleeve. Align the reculting acnembly such that the two
largo holes in the selector ring retainer line up with the
two large holes in the selector body. The internal lockng
cam will partially block thuu holes.

f) Innert the anti-rotation lugs and long comprension uprings
into the two large holes in the selector body. Secure the
resulting assembly onto the rear plate with four nochet
head utrows. The word OPERATE 9.hould be facing outward,
and should be in the 12 o' clock position.

15) Connect the jumper to the short length drive cable and insert
the cable through the rear end plate and control unit connect-
or assembly.

0,

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

17) Secure the rear end plate to the exposure device and handle
using the six attaching phillips head screws and replace the i
protective plate (Danger Tag) over the bottom two rear plate j
screws using pop rivets. |

18) Check the system for proper reascembly. Check all connections i

and fittings for tightness. Check for proper operation of the
control unit and control unit connector asuembly.

19) Transfer the source from the source changer to the exposure,

device following the' instructions listed in Part K of the MCI
Operating and Emergency Procedures.

20) Survey the device to ensure proper radiation levels and
! document readings on the Radiographic utilization Record

2. Tech / Ops Model 446 Exposure Device and Related Equipment

k '

The following inspection and maintenance shall be performed on the t
i

f)() Tech / Ops Model 446 exposure device and related equipment at intervals
) not to exceed 3 months, and shall be documented on the Quarterly !

! Inspection and Maintenance Record.

I
[ a. Tech / Ops Model 664 Control Unit and Guide Tubes ,

j- 1) Make sure that the source shipping plug in locked in place !

: before performing any maintenance on the control unit. |

|[ Disconnect the control housing from the RETRACT side of the
'

crank. Remove the control box housing from the frame by ;

,

unscrewing the four binder head screws and 3/8" nuts. Remove
I the trank arm assembly from the control box housing by
| removing the 5/16"' hex head bolt. Separate the two halves of ;

'j the control bon housing, keeping the cable adapters in the
lower control box housing to ensure the wear strip does not
fly out. Remove the drive wheel, wear strip, two cable
adapters, two brake jaws, brake arm and brake bearing. The
two ball bearing assemblies in each sidc of the control
housing may be left in place. Pemove the reset knob by
loosening the two set screws, and remove the odometer cover by
removing the two large binder head screws fastening it to the
mounting plate. Check the odometer unit for proper operation.
Thu unit uhould turn freely and without excessive p1ay. C1 ear,

the helical gear with solvent and lightly lubricate. If the
odometer assembly is defective, it must be replaced as a unit.
Clean all the control box parts in solvent and thoroughly dry
them before assembly. Inspect for damage and excensivu wear.

O Replace any defectivo parts. Lightly lubricate all moving
parts at their contact nurfaceu.
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2) Place the two cable adapters in the lower control box houuing,
with the angled sides facina inward in order to provide
clearances for the drive wheel. Place the wear strip in the

control housina. Place the drive wheel in the lower control
box hcusing. Fouition the two brake jaws, brake bearing and
brake arm in the lower control box houning. When installing

the brake jawn, face the worn sides away from the drive wheel,
au this increases their life. Place the upper control Son
housing over the lower control box hounino while kecping them
l e vel ., and press them together. Check the control box for
proper reassembly by turnina the shaft. It thould spin free-

ly. If not, disassemble and reincpect the parts for damaae
and proper alignment. Reactemble and c h e ci. the operation

again. Mount the odometer assembly on the frame by r&e c ur i n g
the quar box wi th three i1at head machine scr ews. Secure the
odometer cover to the mountina plate with two binder head
ncr ewu, and securo the odometer reset knob to the thaft by
tightenino the two set screws. Mount the control b o.< onto the

frame and secure with the four larae binder head strewn and
3/8" nutu. Secure the crank or o annemblv to the shaft with
the S/16" bevel wauher and '5 / 16 " he head bolt. AfLer

completing assembly, check for proper operation by turning the
crank. It thould upin freely. Disassemble and plate the

drive cable into the track and reansemble the unit. If the

control unit f ai 1 t, any of these tests, disaucemb1e, check the
parts -f o r damage and proper alionment, then reaucemble and
check for proper operation aaain. Attacn the con tr ol houcing

to the RETRACT uide of the control bon.
3) Flunh the nour ce cuide tubes with calvent and throroughly drv

using comproceed dr y air (15 put maximum). Wipe the outside
of the control houutnos and source guide tuben with a cloth
uoaked in uolvent and thorouably dry. Flex the control
housinon and cource cuide tubes to check for any internal
damage. Damage in evidented by a crunching feeling when the
h ot tui n q or quide tube in benL. Whi1e doing this. feel f or
dentu M ong the entire lenuth of all quide tuboc and both
con tr ol housinqu. Cut. flattened or burnt control haucings or
nuide tub e< , . shou l d be repai r ud or replaced. Thev ma/ be
covered with !rotective tape where onlv the outer plastic in
.ul throuah. Clmci the nource uutdo tubes for bindinn by
liol d i ng them vertical cnd dropping a dummv nource or jumoer
through them,

4) Inspott the key lock anu mbl y for same of operation, making
sure tlna t the tiand crank will not move when the lock in in the
lucked pon i t i t in . Clean and 1 i qiit i v luhricate the movinq

nurfaceu.

O

_ _ _
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b. Tech / Ops Model 446 Expucure Device
1) Survey the device to ensure proper radiation readings and

document readinos en the Radicarachic Utilization Record.
2) Inspect the exposure device for proocr labeling and anv

obvious defects such au loose E cr ews , cracked or damaced
housing, cleanliness, minuing partc. etc.

3) Check the shippina plug. lockino bar, and lock for wear and
e. ace a -f operation. Lubricate if necennarv.

3. Tech /Coc Model 726 Euposure Device

The f oll owing inspection and m ai n t en aric e shall be performcd on
Tech / Ops Model 726 expouure devices and related equipment at intervals
not to exceed 3 months. and shall be documented on the Quarterly
Inspection and Maintenance Record.

a. Tech / Ops Model 726 E': p osur e Device
1) Survey the device to ensure proper radiation readinos and

document readings on the Radicaraphic Utilization Record.
2) Innnect the exposure device for proper labeling and any ob-

eiouc defects such as loane scrown, cracked houning, clean-
linecu. missing n a r t u ., etc.O 3) Inupact the key lack annembly and source locking bar for wear,
damage, cleanlineut and can u of oper a t i on .

4) In a properly pnuted Restricted Area, check the source rod for
wear. d a: nag e , c1 eanl t iinns and ease of operation.

5) Check for timer for oroper operation.

4. Fickar Corp. Model 590 Cyclouc Exposure Device

The fallowing inanection and maintenance shalI be perfarmed on
Ficher Corp. Model G40 Evclopn exposure uevice and related equipment
.it intervalu not to e.:ceed 3 months. and chall be documented on the
Quarter 1y Inupection and Maintenance Record.

a. Picker 570 E:.ponure Device Control Panel. Head and Safety Featuren
1) Sur/ev the dev2cu to enuure proper radiation readinos and

dacument readinon on t. h e Radicaranhir. Ut i l i z ati on Record.
2) I n sp ec t. the exposure device head and e<posure cell entrances

for uroper l abel i na and any obvioun defectc such as looce
Lcrtws, burnt out war ning 1iohtu, minnina partu, etc.

3) InGpect the kav l ocl- asLembly on the <? :ponure device head for

cor ruct oper ati on and cleanlinens. Lubricate the lacking

pluncer if nocessurv
4) O k ' >USG6 ?nb l U lhD c Unt F()I p d flel , Liid L. hell f or unV brohun wirdL

or locue cainections. Replace licht bulbc if necessarv.

3) Reanuemble the control p at iel and chrck oper atinn of Soth timer
O much mi cu . Check the onoration of ths Ln mechanismc. i

--_-
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6) Check the duration of the tranuit from storage position to j

exposed position. This should be approximately 5 to 7 )
seconds.

|- !

|
.7) Check that proper sequence of warning lights is occuring I

i during the source exposure. The green light should be on when j
the power switch is activated at the control panel. The green i

and red lights should be on during the transit from storage l

ptsition to exposed positi on. Once in the exposed positon, |
the green light should go off, leaving only the red light to j
indicate that the source is in the exposed position.

]0) Check the duration of the transit from exposed position to
storage posi ti on. This should be approximately 5 to 7 |
seconds.

9) Check that prcper sequence of warning lights is occuring
during source retraction. The red light should be on when
the source is in the exposed position. The green and red !

lights should be on during the transit from the exposed I

position to the storage position. Once in the storage j

positon, the red light should go off, leaving only the green ;

light to indicate that the source is in the stored position.
10) Check the operation of the emergency stop bar on the control

| panel. Depressing this bar should cause the source to be
retracted during an exposure.

j

i- 11) Check the operation of the door interlock switch, checking for
loose connections or excessive wear of the whisker switch.
Check to be sure that the source is retracted if the door is

,

| opened. Check to be sure that the control panel will not

| activate an exposure if the door is left open. !

12) Check the operation of the exposure device spring when
simulating an electrical power failure by unplugging the
control panel from the electrical socket while an exposure is
on. The source nhould retract to the storage position. Plug )
the control panel back in and survey the exposura device to !

make uure the source has retracted to the storage position. I
p

i

f

f
i
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7 Socket Head Screw, #10-32 m 1%, StainIn
,

! 1

2 C6600113 Rear Plate

', g I{! Compressioi Sprin0 #LC4260 7MW, Lee$ 3
4 A660014 Anti-Rotation Lugs

i i

Ih 5 B660012 Selector Ririg

6 866001 1 Selector Body

7 A660015 Locking Pin

O
i

f 8 Compression Spring #LC432E 1MW, Lee,

N 9 B660013 Selector Riig Retainer

10 Compression Spring #LC445H-1MW. Lee

11 A66001-4 Sleeve
12 Heavy Duty Retaining Ring.Tru Arc #$1&

i 13 B655018 Connector
14 C6600114 Front Plate

Source Identificatiott Plate15

Figure I A- Rear End Plate and Control Unit Connector-Exploded View

I --- Socket Head Screw, #10-32 x 1%, Stainless
4 -5

/
2 C66001 13 Rear Plate

1 ('n ",*,'3 B66001 12 Lock Retainer *

4 -- Screw (supplied as part of item 5) /

A l \ " ' ,*'S -- Lock
6 A66001 11 Key f

6
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N/%2 --
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/ Xg
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1

Figure |B- Lock Assembly-Exploded Viewi
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! Part P - Gample Forms and Documents i

1. Isotope Sign-Out Log
, ,

,

2. Daily Inspection Checklist !
l

!

3. Radiographic Utilization Record

4. . Notification Record

5. Danimeter Record

'6. Survey Meter Calibration Certificate /Worksheet
!
'

7. Dauimeter Calibration Certificate /Worksheet

9. Tech / Ops 518 Leak Test Form
i

9.- Gamma Industries Kowipe Leak Test Form

|.
~

10. Radioisotope Receiving Record

f 11. Quarterly Maintenance t< Inspection Records
,

I
|

|

,

|

|
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' MAGNA CHEK, I N C.
NONDESTRUCTIVE TESTING LABORATORIES

2125 RIGGS STREETfs
( WARREN, MI 4G091

'

(313) 756-4070
.

ISOTOPE SIGN-OUT LOO
,,n,,,,nn,,,,n,,nn nnnn.... ...

MONTH: YEAR:................. . . . .......

ISOTOPE: S/N:................ ..........

DEVICE: S/N:i ................. ..........

>
|

?

DATE STORED USED LAB FIELD LOCATION RETURNED INITIALS !
,l......I.,1,1, ,8 ,, 0. .. n II . 4 ,, n , , II ,i l .1, ,, I, ,I a t 3, ,, ,0,,,,I,,9 n n ,,,,I . 4,,,I,n ,,,1is,8 n I, n ,, ,, t, ,, n 5, ,, ,1 . . I 8, ,, 8 ..

../../.. ...... .... ..... ..... .................... ........ . . . . . . . .
,
,

./. ./.. e,. . . . . . .... . .... ..... .................... . . . . . . . . . . . . . . . .
.

../../.. ...... .... ..... ..... .................... ........ . . . . . . . .

../../. . . . . . . . .... ..... ..... .................... . . . . . . . . ........

../../.. ...... .... ..... ..... .................... ........ . . . . . . . .
1

I
,

(~~ ./. ./... . . . . . . .... ..... . . . .. .................... . . . . . . . . . . . . . . . .

I\ ../../.. . . . . . . .... ..... ..... .................... ........ . . . . . . . .

|./. ./.. . . . . . . .... . .... . . . .. .................... . . . . . . . . . . . . . . . .
. ,

|../../.. ...... .... ..... ..... .................... ........ . . . . . .. .

!../../.. . . . . . . .... ..... . . . .. .................... . . . . . . . . . . . . . . . .

../../.. . . . . . . .... ..... ..... .................... ........ . . . . . . . .
.

!./../. . . . . . . . .... . .... ..... .................... . . . . . . . . ........
.

../,./.. ...... .... ..... ..... .................... ........ . . . . . . . .

../../.. . . . . . . .... ..... ..... .................... ........ .. . . . . . .

../../.. ...... .... ..... ..... .................... ........ . . . . . . . .

../../.. . . . . . . .... ..... ..... .................... ........ . . . . . . . .

../../.. ...... .... ..... ..... .................... ........ . . . . . . . .

../../.. . . . . . . .... ..... ..... .................... ........ . . . . . . . .

../../.. ...... .... ..... ..... .................... ........ . . . . . . . .

../../.. . . . . . . .... ..... ..... .................... ........ . . . . . . . .

../../.. ...... .... ..... ..... .................... ........ . . . . . . . .

../../.. . . . . . . .... ..... ..... .................... ........ . . . .. . . .

../../.. ...... .... ..... ..... .................... ........ . . . . . . . .

../../.. . . . . . . .... ..... ..... .................... ........ . . . . . .. . .

../../.. ...... .... ..... ..... .................... ........ . . . . . . . .

. . . . . . .... ..... ..... .................... ........ . . . . . . . .../../..
../../.. ...... .... ..... ..... .................... ........ . . . . . . . .

. . . . . . .... ..... ..... .................... ........ . . . . . . . .
: ../../..
<

...... .... ..... ..... .................... ........ . . . . . . . .
( ../../..
|

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

| ./../..
...... .... ..... ..... .................... ........ . . . . . . . .

i ../...<..,

b ../..i.. . . . . . . .... ..... ..... .................... ........ . . . . . . . .

| ../..'.. ...... .... ..... ..... .................... ........ . . . . . . . .

| ../../.. . . . . . . .... ..... ..... .................... ........ . . . . . . . .

r
|

n ,, n ,, ,, ,, n .. .. .. .. ,, n , ,, ,, ,, ,, n n n . , n n ., n n n n . . ,, ,, ,, n n o ,, ,, ,, ,, n . n . , n n . n . , ,, ,, ,, n . n .. .. .. .. n .. . n ,, n n ., n ,, n .. n .. ., n n . , n
,

1
I
a

i



!

MAGNA CHEK. I N C.
NONDESTRUCTIVE TESTING LABORATORIES

2125 RIGGS STREET
WARREN. MI 49091

(313) 756-4070

1
,

RADIOGRAPHIC UTILIZATION RECORDe

1

!

I n n n t. n n n n n ., n i, ,, n ii n n n t. u n n n n n n u .. n n u n n u n u n n n .. ., n n n n n u .. n ., n n u n u n ., n te n n n n n n n u n .. .. n u n u n n n ,

I
| <

DATE: LOCATION OF USE: W.O.# ........)........... .......................

|
r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ . _ __--_______________________________

!

[ RADIOGRAPHER: DOSIMETER S/N: ..........!...................................

' |

DOSIMETER READINGS: START ........mR FINISH ........mR TOTAL.........mRi

ASSISTANT-: DOSIMETER S/N: ..........|.....................................

|

DOSIMETER READINGS: START ........mR FINISH ........mR TOTAL ........mR!
t
|

:
. _ _ _ . _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _

:

DAILY INSPECTT' N CHECKLIST COMPLETED: INITIALS: ............i..............

|

SURVEY METER MODEL NO.: S/N: CAL. DUE: ............|........... ........

|

X-RAY Co 60 Ir 192 Cn 137 1
9 RADIOGRAPHIC SOURCE:

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

l .i

| SOURCE S/N ACTIVITY: DEVICE S/N: ...............'i ........ ...........
I

1 SURVEY OF DEVICE: INITIAL ...............mR/hr FINAL .................mR/hri

1
|

| NO. OF EXPOSURES: TOTAL EXPOSURE TIME:............. ......................i
| |

4 .

( REMARKS .......................................................................|
r i

| ...............................................................................'I

i, ,
I I

| _________________________________________________6__________________________

i i

| RADIATION LEVELS AT POSTED BOUNDARIES: !

|
,

i DESCRIBE AREA
i

i

___________ ___ _____________;
!

____________._________ _ __ __t7

__ ________.__________________I,
y

f

_.__________________ _________!,
I
,

_ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ ,

e t

.

I

16 tp et 17 n it n it n tg et n n n n et n It te n as it n n n it n n n n Il n 90 n f t 49 43 n et il n it it it u n n n u n n af if It it n n It 95 80 ft n 18 fl n n n il 17 n n n n it n n 41 n [

I,

i

l

h
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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MAGNA- CHEK, I N 'C.

NONDESTRUCTIVE TESTING LABORATORIES
2125 RIGGS STREET
WARREN, MI 48091

(313) 756-4070

DAILY INSPECTION CHECKLIST I
I

. . . . . . . . . . . . . . . . . . . , . , , , , . . . . . , , . . . . . . . . , , . , . . . , , , , , . . , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , ,

DATE: CRANK ASSY. S/N: EXPOSURE DEVICE S/N:.......... ......... ..........

----~~-------------------______-- . ___________-______ ______ ______

1. Film badge, dosimeter and at least one survey meter available.-....

2. Perform battery check of survey meter.....
,

f 3. Check calibration due dates of dosimeter and survey meter,....

1

4. Recharge dosimeter.....

5. Perform an operational check of survey meter.....

|

| 6. Check the exposur e device f or valid leak test date, decay curve,
inspectionhasbeenperformed|

....

proper labeling and that a-maintenance
within the last three months. j

7. Inspect the exposure device for any obvious defects and cleanliness.I....
j

8. Check for proper operating characteristics of the exposure device....

locking mechanism and selector knob.

9. Check the source pigtail keyway with Tech / Ops Model 550 No-Go gauqc.....

10. Check the control unit assembly. source guide tube and extension for....

correct operation, cleanliness and any irroquiarities such as kinks.
flat spots, cuts or wear. Check that a maintenance inspection has
been perf ormed wi thin the last three months.

11. Check drive cable und pin with Tech / Ops Model 550 No-Go gauge.....

12. Check for proper operation of emergency mechanisms, source posi tion....

indicator lights. shutter and interlock mechanisms. (PICKER CYCLOPS)

13. Check for sufficient supply of signs. ropes, tapes and collimators.....

14. Document on the Radiographic Utilization Record that the Daily
....

Inspection Checklist has been completed.

15. Document any equipment malfunctions and/or defects on a Notification....

Record and forward the form to the RSO. If components essential to

the safe operation of the device are found to be defective or in
poor operatinq condition, tag the equipment out of service and
notify the RSO immediately.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . , , . . . . . . . . , , . . . . . . . . . . . , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . .

k
i



MAGNA CHEK, I N C.
NONDESTRUCTIVE TESTING LABORATORIES

2125 RIGGS STREET
WARREN. MI 48091

-

(313) 756-4070
|

|
l

MCI RADIATION SAFETY PROGRAM _ NOTIFICATION RECORD
. . . . . . . . . . . . . . . . . . . . , , , , , , , , , , , , , , , , , , , , , , , , , , . , , , , , , , , , , , , , , , , , , , . . , , , , , , , , , , , , , , , , , , , , , , , , . , , . . . . .

DATE: PREPARED BY:. . . . . . . . . . . . . _ ........................ .......

DEFICIENCY
,, ,, ,,,,,,,,,,,i,,,f

.

__.__ _ ____. ____ __________._______ _________..___.______ ___ _ _ _ _

_ _ _ . _ _ _ . _ _ _ . _ _ . _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ . _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _

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

_ . _ _ . _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ . _ _ . _ _ _ . _ _ . _ _ . _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ . _

_ - _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ . _ _ . _ _ _ _ _ . , _ _ _

,'

CORRECTIVE ACTION
,, ,,,,,,......n...,,,,,,,,,.....

O
-___. _ .__ _______._ .____.__ .___ _______._________ . _ _ _ _ . _ _ _ _ _ _ _ _ - - -

_.._ _.__ .__-.._-___ -__ -- _-_.- ____

_ _ _ _ _ _ _ . _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _

___ _--_ _ .____. _ _-_ _ ._._._. _ _.___.__ _._ _._-.__..____ __ .-_

_ _ . _ . _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ . _ _ . _ _ _ . _ _ . _ . _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ .

RSO REVIEW t< REMARKS
,, n,,,,,,,,,,i,,,,,..,,,,,,,.,,,,,,

i
. _ - . . - . _ _ . _ . = . _ . _ . _ _ . . _

l
|

|

_ . _ _ _ _ _ _ . . _ _ _ . _ _ _ _ . _ . _ . _ _ _ . _ ~ _ . _ _ _ _ _ _ _ _ . - _ _ _ _ _ . _

h

.e_+.*_.._-__._..=_..__.*_.=

e_e..g.h_._9.i__s.li_ii.___

.e__.eb.mi.____.e__dili__e__eg.__.hp e. .i.is g .g..si..e ip .> d M.

g , , , , . . . . . . . . . . . . . . . . . . . . . , , , , , . , , . . . . . . . . . . . . . . . , , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , , , , , , , , , , . . . . . . . ,,,

,

i

I

- ,.. .- . . - - -. _



- _ _ . -- -= . _ ._--____ - - _.

i

MAGNA C H E K. I N C.
NONDESTRUCTIVE TESTING LABORATORIES

2125 RIGGS STREET
WARREN, MI 48091

(313) 756-4070

DOSIMETER RECORD - 1st Quarter, 1984 (01/25/84 - 04/24/84)-
nunnnunnonnnnnnnnnnnnunnnnnnnnnununununnnnunnonunnunnnannn

NAMES................................... DOSIMETER NO.:.........................

i

| DATE DOSE DATE DOSE DATE DOSE
,,,,,,,,n...... ,, n ,, n . , n ,, ,, n.........n., ,, u n . .. n . . . ,, n n n n ., n ,, ,, u n .. n . n n

4

01/25/83 02/25/84 03/25/84........ ........ ........

01/26/83 02/26/84 03/26/84........ ........ ........

'01/27/83 02/27/84 03/27/84........ ........ ........

01/28/83 02/28/84 03/28/84........ ........ ........

01/29/83 02/29/84 03/29/84......... ........ ........

01/30/83 XX/XX/XX ...XX... 03/30/04 ................

| 01/31/83. XX/XX/XX ...XX... 03/31/84 ................

02/01/84 03/01/84 04/01/84........ ........ ........

02/02/84 03/02/84 04/02/84........ ........ ........

02/03/84 03/03/84 04/03/84........ ........ ........

02/04/84 03/04/04 04/04/84........ ........ ........

02/05/84 03/05/84 04/05/84........ ........ ........

02/06/84 03/06/84 04/06/84........ ........ .........

02/07/84 03/07/04 04/07/84........ ........ ........

02/08/84 03/08/84 04/08/84........ ........ .........

02/09/84 03/09/84 04/09/84........ ........ ........

02/10/84 03/10/84 04/10/84........ ........ ........

02/11/84 03/11/84 04/11/84........ ........ ........

02/12/94 03/12/84 04/12/94........ ................

02/13/84 03/13/84 04/13/84........ ........ ........

.
-02/14/84 03/14/84 04/14/84........ ........ ........

| 02/15/84 03/15,'84 04/15/84........ ........ ........

( O2/16/84 03/16/84 04/16/84........ ........ ........

| 02/17/94 03/17/94 04/17/84 ................ ........

| 02/18/84 03/18/84 04/18/E4........ ................

02/19/84 03/19/84 04/19/04 ................ ........

02/20/84 03/20/84 04/20/04 ........................

02/21/84 03/21/84 04/21/04 ........................

02/22/84 03/22/84 04/22/84 ........................

02/23/84 03/23/84 04/23/84........ ........
........

1
I O2/24/84 03/24/84 04/24/84 ........................

f

i n n n n u n n o n u n n u .. n n u n n n n n o n n n n n n u n n n ., n n n u n n u n n n o n n n n u n n n n n n n n n n n u n n n n o n o n n n , n n n n n
:
i

i DOSIMETER TOTALS:
i
l 01/25 - 02/24 02/25 - 03/24 03/25 - 04/24 ...............

!. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

FILM BADGE TOTALS:

01/25 - 02/24 02/25 - 03/24 03/25 - 04/24 ...............

,
. _____. ___________ ____________ _,_____ ___________._____________ ________ _

i ist OUARTER TOTALS:
01/25/04 - 04/24/04 Dosimeter ........ mrem Film Endge ........ mrem

| - n n n u n n n n n n n n n n u n n n n n o n o n n n n n n n n n n u n n n u n n n n n ,. n n o n n n n n n n n n ., n n n n n n u n n n n n n n o n n n n o n n
|

.,

_ .. . .



!

|

MAGNA CHEK, I N C. f
NONDESTRUCTIVE TESTING LHBORATORIES i

2125 RIGGS STREET |

WARREN. MI 45091 |

(313) 756-4070 !

i

|

SURVEY METER CALIBRATION CERFTIFICATE/WORKSHEET
.. n .. n n n u .. n . .. n n n n u n n n n .. n n u ii n n i, n n u n n n o .. . n n . . n n n i. n i

,l

I

I
|

DATE : ..........
i

|

|
i

<

\

CUSTOMER: ............................................................... ;
,

1

SURVEY METER MAKE/MODEL: S/N: ;
.................................... .....

i
CALIBRATOR MAKE/MODEL: Technical Operations Model 726 S/N: 172 i

t

CALIBRATOR SOURCE: Cesium 137 S/N: S-306 ACTIVITY: mci -{...

|

i

i
i

CALIBRATION DATA |
,

!G METER SCALE KNOWN RADIATION INTENSITY METER RESPONSE ACCEPTABLE
.. n o n o n n n n n .. n n n u n n n u n , n .. n n e. ., n ,, n , n n u n n o n n n .. n n n n o n n n . n u n n n . n n n n n n n n u n n n n n n n n n

1

x1 2.5 mR/hr mR/hr.... ..........

I7.5 mR/hr mR/hr.... ..........
,

t ['
t

| x10 25 mR/hr mR/hr [.... ..........

I
'

75 mR/hr mR/hr.... ..........

n100 250 mR/hr mR/hr.... ..........

750 mR/hr mR/hr.... ..........
P

r

n u n n n o n u n u n n u n u n n u n n u n n n n n .i n n n .. . n n n u n n n n n n . n n . n n ie ,. . n n u . n n n n u n n n n o n u n n u n n n u
,

t
L

CALIBRATED BY : I.........................................................

f
CALIBRATION DUE ON OR DEFORE: [...........................................

lg j. REMARKS : ...............................................................

i
p...........................................................................
:

5

I

.t



. . . . - . - _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ .. . _. ,,

i
1

,

]MAGNA CHEK, I N C.
NONDESTRUCTIVE TESTING LABORATORIES )

2125 RIGGS STREET i

WARREN. MI 48091 I

(313) 756-4070 )i

'
I

I

J
'

!
1

DOSIMETER CALIBRATION CERTIFICATE / WORKSHEET
,,,,,,nnu.....,n,,,,,,,,,,,,n..........,,n.,,........n,...n.,ni,,,n,,,,,,,,,,

|
DATE OF ISSUE: ../../.. '

|

|

|
<

|

DOSIMETER MAKE/MODEL: S/N:.................................. .......
,

l'
CALIBRATOR MAKE/MODEL: Technical Operations Model 726 S/N: 172 j

CALIBRATOR SOURCE: Cesium 137 S/N .S-306 ACTIVITY: mci..

!'

r

,i

CALIDRATION DATA i

;

i

CHECKPOINT #1: Dosimeter exposed to done of 50 mR - Reading: mR...

CHECKPOINT #2: Donimeter unposed to dose of 150 mR - Reading: mR...
,

i
e

DRIFT CHECK: Leus than mR in 24 hour period E..

$

t
i
I
'

,,n ,,n n....n n ne.....n n n n.,n......n u ,,,,,,n n ...n .......,,,n ,,,,,,,,n......niin..n n n n .....n n n n n n o. n....n n u....

{Readings must be within +/- 30% of both 50 mR and 150 mR checkpoints. ,,

Ma>:imum dri f t all owed - 2% of scale (4 mrem). [
;,,,n.,,,,,,,,,,,,,,,,,,,,,,,,,n,,,,,,,,,,,,n,,,,,,,,,,n,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,nu,,,,,,,,,,,,n,,,,,,

i
i

l
:

! CALIBRATION PERFORMED BY: {...............................................
i
|

|- CALIBRATION DUE ON OR BEFORE: ../../...

|
tREMARKS : ...............................................................

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

O

.



-
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-

40 NORTH AVENUE ,

i Ge BURLINGTON, MA. Ot803 518 i

!
' ' " ' '''~' '"^* '5S' >O <

I

P.O. No. !
Co.Name !

NRC or _._ |
Street State License No. ;

!
City, State _
Projector '

Model No. Serial No-

Gource Serial No. __ Cu ries
Model No.

IR-192 CO-60 CS-137. Other

Wipe
Performed By Date ,

T' FOR TECH-ops UsE ONLY7The United States Nuclear Regulatory Com ' ,

mission requires that radiographic sources be
tested for evidence of leaking at the time of
manufacture and thereafter at not more than
six monthintervals.
The amount of removable contamination
must not exceed 0.005 microcuries,if the test
shows more than 0.005 microcurie of remova-
ble contamination, the source and equipment
must be immediately taken out of service and
* e repaired or be disposed of. Please note that
, is source must be tested again on or before

j
/ \

O R IGI N i\ L

,
Ji > a-- ,;7 ;s

b hh
'

g .s a a as as -g-
-

8
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d h ON>r: m5g := V ff{ '

X m&
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d h

-| g- em
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rs.~ ;g' mm
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|

a.3 ; m,.n amanw ._ _ _

,...

*
I

b

- _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



-

MAGNA C H E K. I N C.
NONDESTRUCTIVE TESTING LABORATORIES

.

' 2125 RIGGS STREET
WARREN. MI 48091 >

,

(313) 756-4070'

***********************************************************
RADIO-ISOTOPE RECEIVING RECORD

********************************************g**********gg**

,

|

|

DATE - .../.../... PERFORMED BY .....................

SOURCE TYPE - .............................................

SOURCE ACTIVITY - .........................................
1

SOURCE MODEL NO. ........................................-

O SOURCE SERIAL NO. .......................................

SHIPPING CONTAINER MODEL NO. ............................

SHIPPING CONTAINER SERIAL NO. - ...........................

INSPECT FOR DAMAGE TO CONTAINER............................

RADIATION LEVEL AT EXTERIOR SURFACE .....................

(Must not exceed 200 mrem /hr)

RADIATION LEVEL AT 3 FEET FROM SURFACE - ..................

(Must not oxceed 10 mRom/hr)
i

GHIPPING CONTAINER FL. ICED IN STORAGE VAULT ..............

i

l

***********************************************************

i

i

i
,

I

_ _ _ _ _ _ _ _



OUARTERLY MAINTENANCE fe INSPECTION RECORD - TECH / OPS MODEL 660 EXPOSURE DEVICES!
u n u n u n u n u n n ., n n u n n n n o n n n o n a n n n n .. n n n n n u n n u u n n n o n n .. n n u n n .. n n n n n n n n n n n n n u n o n n n n o n u n n .

Quarter. 1984...

Tech / Ops Model 660 Exposure Device S/N - ..........

Tech / Ops Model 693 Control Unit S/N - ..........

Tech / Ops Master Source Guide Tube S/N - ..........

Tech / Ops Extender Source Guide Tube S/N - ..........

Tech / Ops Extender Source Guide Tube S/N - ..........

NOTE: For specific quarterly maintenance and inspection procedures, refer to
the MCI Operating and Emergency Procedures, Part O, Section 1.

REQUIRED QUARTERLY MAINTENANCE / INSPECTION CHECKLIST REMARKS
n n n n n n n n n n o n n u n n n u n n u n n o n n n n n n n u n u n n n n n n .. n n n n o n n u n n n n n u n n n n o n n n o n n u n n n n u n n n n o u n

Tech / Ops Model 693 Control Unit and Source Guide Tubes
nununnnunununnununununununnu..nnunnununununnununnuunnun

|1) Remove the drive cable from the control unit - clean, i

lubricate and check the end connector with Model 550 i

I

.

no-go gauge as specified in Part 0, Section la. *

! 2) Dissassemble the control housings and source guide !

| tubes - clean and check for wear and damage as |
| specified in Part O, Section la. .............t

| 3) Disassemble the control unit r. rank assembly - clean,
! lubricate and check all parts for any damage and wear

| as specified in Part O, Section la. .............

; 4) Reassemble the control unit (crank assembly, odometer |

[. and control housings - check for proper operation as |
; specified in Part O, Section la. .............:
!

| Tech / Ops Model 660 Exposure Device
unnunnnnnunnnnunnnonnnonnnonnnnoun

,

1) . Survey the device to ensure proper radiation levels and j

document readings on the Radiographic utilization Record. .............j
2) Inspect the exposure device for proper labeling and any |

obvious defects such as loose screws, cracked or damaged
housing, cleanlineus,-missing parts, etc. .............

3) Inspect the key lock assembly for correct operation and ;

cleanliness; lubricate the locking plunger. ..............
4) Check the control unit connector assembly for correct j

operation and cleanliness. .............;
5) Check the female drive cable connector of the source for

wear'with Model 550 no-go gauge. .............!
6) Complete Maintenance performed - NOTE: Steps 3 through

|5 may be replaced by Part 0, Section it (Tech / Ops Model
660 Exposure Device - COMPLETE MAINTENANCE), only if a
Tech / Ops Model 650 source changer is available and AFTER ;

THE SOURCE HAS BEEN REMOVED FROM THE EXPOSURE DEVICE. .............

n n n it 19 n n 99 n n n n it n n n el 18 n n 19 31 o it la it il n il ti ff f t n n n n fl n n n 99 fB !$ n n n n !
Il n u tt it if 19 99 n el n el n 9819 n n n n el n Se it El It it n n Il n n 95

!

DATE: PERFORMED BY: DUE- !
........... .......................

L

,I

. _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _



OUARTERLY MAINTENANCE & INSPECTION RECORD - TECH / GPS MODEL 446 EXPOSURE DEVICES
un..unnn .nnunnnui.nnunnnnnunnnnnn..onunnnn ,nnnnnnnu,,u.nnnunnnnnnunn,.nnnnn.,n..nnnoun

Quarter, 1984...

Tech / Ops Model 446 Exposure Device S/N ..........

Tech / Ops Model 664 Control Unit S/N - ..........

Tech / Ops Master Source Guide Tube S/N - .......... ,

Tech / Ops Extender Source Guide Tube S/N .......... |

Tech / Ops Entender Source Guide Tube S/N .......... I

l
|

' NOTE: For specific quarterly maintenance and inspection procedures. . refer to
the MCI Operating and Emergency Procedures. Part O, Section 2.

REQUIRED QUARTERLY MAINTENANCE / NSPECTION CHECKLIST REMARKS
nunonnonnnunununnnnnunnnunununnt . u n n n n n n u n u n n o n n o n u n n u n u n n n u n n u n n u n n n n n n n n n u n .. n

L

Tech / Ops Model 664 Control Unit and Guide Tubes
n it it n it it f t n 90 f t it n It f B n n " If n it a n n n al n if n 18 If Ii n if Il 19 f t 40 99 n n n f B 4I n 88 fI H

i

l
i

1) Disasuemble the control unit hand crank, cleaning and i

lubricating the various parts as specified in Part O, !
Section 2a. .............i

2) Reassemble the control unit & drive cable and check for |

proper operat, ion as specified in Part O, Section 2a. .............!
! J 3) Check the control unit housing and source guide tubes |

for wear and damage as specified in Par O, Section 2a. .............i
4) Inspect the key lock assembly for correct operation and |

cleanliness as specified in Part O, Section 2a. .............I
|
|

Tech / Ops Model 446 Exposure Device
nunnnunonnnnunnunnnnnunnnounninnnn

1) Survey the device to ensure proper radiation readings
and document readings on the Radiographic Utili ntion j

Record. .............

2) Inspect the exposure device for proper labeling and any
obvious defects such as loose screws, cracked or damaged j

housing, cleanliness, missing parts, etc. .............

3) Check the shipping plug, locking bar. and lock for wear
and ease of operation. .............,

i
unnnnnnunnunnnonunununununnnununnnunn"un"""""""""""""""""""""""""""""""""""""""|

<

t

DUE:DATE: PERFORMED BY: .............................................

A

,

1

l
I



r

OUARTERLY MAINTENANCE & INSPECTION RECORD - TECH / OPS MODEL 726 EXPOSURE DEVICES
u n n u n n u . n ,. n .. n n n n n n n . n n n ., n ii n ., n . n n n u , n .. .. n n u n u n . .. n u n n n n u n n n .. .. n n n n n n n n n n n n n u n n n . n n u

O
Quarter, 1984...

,

I
I

I Tech / Ops Model 726 Exposure Device S/N ..........

! NOTE: For specific quarterly maintenance and inspection procedures, refer to
the MCI Operating and Emergency Procedures. Part O, Section 3.

REQUIRED QUARTERLY MAINTENANCE / INSPECTION CHECKLIST REMARKS
.. n n u ,, n ,, ,, ,. .. n n n n .. n n n n . n n n u n n u n .. n n n n n n n u n n n n n u . n n n ., n n n u n n n n u n n . n n u .. n .. u n n o n u n n n n n n

i
[ Tech / Ops Model 726 Exposure Device
: n u n u n u n n u .. n n u n n n n n .. n n n n u n n u n n n o n n n
I

1) Survey the device to ensure proper radiation readings
and document readings on the Radiographic Utilication
Record. .............

!-
2) Inspect the exposure device for proper labeling and any

obvious defects such as loose screws, cracked housing,

| cleanlinesu, missing parts, etc. .............:

i
'

3) Inspect the key lock assembly and source locking bar for
wear, damage, cleanliness and ease of operation. .............

4) Check the source rod for wear, damage, cleanliness and
ease of operation. .............

.5) Check the exposure timer for proper operation. .............

n u n .. n n u n n u n n n n n n n n n n n n u n u n u n u n n n n u n n n n n n u n n n n n n u n u n n n n n n n n n n ,. n n n n n n u n u n n n n n n n n u

DATE: PERFORMED BY: DUE:. . . . ................... ...........
...........

O

_ _- . _ _ _ _



__ __

.

QUARTERLY MAINTENANCE L INSPECTION RECORD - PICKER MODEL 590 EXPOSURE DEVICE
ft || Il 31 1, tt It fl Of I4 18 Of II It it 19 il it 19 91 fl it 79 it If 'l i t il if 31 at il it it II If tt et it I: 11 pt 19 21 11 et l' Il si tt ff II 19 ,8 86 18 f l te it it It a t 19 ft 11 Il It || It il it Of 11 t , It 16 f f Il 11

O Quarter. 1984. ..

Picker t1odel 590 Cvclops Exponure Device S/N - . . . . . . . ...

NOTE: For specific quarterly maintenance and inspection procedures, refer to
the MCI Operating and Emergencv Proceduren. Part D. Section 4.

REOUIRED QUARTERLY MAINTENANCE /IN5FECTION CHECKLIST REMARKS
99 il 99 n 98 IP If 91 It if te 18 t! II 97 't le se tg et il tl . 3 el 11 is it is tt 98 || af f g to 91 it 11 11 ft 41 ft it it II di II It is 11 tt 18 ff 11 1, 6f et it i t 11 et I! la et si et it :s et 11 f t il te 19 II 19 13 11 tg et

Picker Model 570 Cyclopu Exposure Device
n ii n 1. , . . n n 1, ,t i, t. it n f. n n .. . t 1, n ,9 f. .. ......,nonnni,t, n i. n t t ,t

1) Survey the device to encure proper radiation readinos
and document readinou on the Radiooraphic Utilization

. ............Record.
2) Inspect the enposure device head for proper labeling

and any obvious defects cuch a ls loone screws, burnt
out warning lichts, missing parts, etc. . ............

3) Inspect the key lock assembly for correct operation
and cleanlinens; lubricate the locking plunger . ............

4) Disausemble the control panel and check for broken
O wires, loose connectionn, replace bulbs if necennary. . ............

5) Reasnemble the contrn1 panel and check operation of
the timer and kev mechanismn. . ............

6) Check the duration of the transit from storace position
to exposed position. . ............

7) Check that proper sequence of warning lights is occuring
. ............during cource exposure.

' 8) Check the duration of the transit from exposed position
to ctorage position. . . ...........

9) Check that proper sequence of warning lights is occuring
durino source retraction. . . ...........

10) Check the operation of the emergency stop bar on the
control panel. .............

11) Check the operation of the door interlock switch, check-
ing for loose connections. excennive wear, etc. .............

12) Check the operation of the device upring when simulating
an electrical power fai1ure. .............

n ,t .. nit n et ti t. .. n ti n..n....I, ft n ,, ,, n n n n n ,, n t n n ,9 n n ,t n it ,1 n ,t f. ,, ,t ,t n o n ,, ,, n ,, ,, n n n n n n n t, ,9 90 n t, n n ,, n . ., if ,, ,, nnnon

DUE:DATE: PERFORMED BY: . . . . . . . . . . ...................................

O .

1

'
-- - _ - ____ - - ____ ._.
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MCI OPERATING AND EMERGENCY PROCEDURES - pp. 50

O n u n n n n n o .. u n n u n n n .. n n n u n n .. n .i n n o ., ,i n u n n u .. n n n n u n n n n n

Part 0 - Nuclear Regulatory Commission Rules and Regulations

The following parts of Title 10. Chapter 1, Code of Federal Regulations -
Energy. United States Nuclear Regulatory Commission, Rules and Regulations
are included'in Part O of the MCI Operating and Emergency Procedures.

1. 10 CFR Part 19 - " Notices, Instructions, and Reports to Workers;
Inspections"

2. 10 CFR Part 20 - " Standards for Protection Against Radiation"

3. 10 CFR Part 21 - " Reporting of Defects and Noncompliance"

4. 10 CFR Part 34 - " Licenses for Radiography and Radiation Safety
Requirements for Radiographic Operations"

5. 10 CFR Part 71 - " Packaging of Radioactive Material for Transport
and Transportation of Radioactive Material Under
Certain Conditions"

O

O

.
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O

USNRC Regulations deleted in this ccpy
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