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, SECTION 5

. -

MATERIAL TO BE POSSESSED

, SEALED SCURCUS

Byproduct jaterial Source Model Mo. Manufacturer Max. Activity / Source

A, Cobalt-60 A 36907 A. Automation Ind. A. 50 Curies (2)
8. Iridium-192 B. 200-520-010 B. Autosation Ind. B. 30 Curies
C. Iridium-192 C, 866 C. Tech / Ops C. 30 Curies

RADIOGRAPHIC EXPOSURE DEVICES

Model Number Name of Manufacturer

A. Model 151 A.-Automation Industries
B. Model 570 B. Automation Industries
C. Model 520 C. Automation Industries

RADIOGRAPHIC SO'JECE CHANGERS .

'

Model Number Name of Manufacturer<

A. N/A A. N/A
B. 500 SU B. Automation Industr!es
C. 500 SU or 650 C. Automation Industries or Tech / Ops

LEAK TEST EIT

A. Tech / Ops, Model 518

>

_

.)
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PURPOSE FOR WIIICH LIGENSED MATERIAL WILL RE USED

,

This licensed material will be used for the purpose of industrial

radiogruphy. .

.
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ORGANIZAJIONAI, STRUCTURE
Ec_R

RADIATION SAFETY PROGRAM

The flanager of Quality Assurance and Radiation Saf ety Of ficer (F, J. McElrcy)

has Management's re.sponsibility for operation cf this pre, tram. (Sce Page 2.)

The Radiation Safety Supervisor (W. G. Good) and t'.e Radiation Safety

Officer have Management's responcibility for training and su;>crvising radiographic

personnel.

Raal uraphic Operators have direct responsibility for Nrictly follouing

the safety guidelines that have been established in this erogram.

The following is a chart of organizational responsi)ility to carry out

provisions of Title 10, Parta 30 and '31, of NRC License requirements:
x

.

J. C. Wallace
President

P. J. !!cElroy
Quality Assurance Manager and
Radiation Safety Officer

W. C. Good
Quality Assurance Engineer and '

Radiation Safety Supervisor

__

Radiegraphers and Assistants

._

(

I
1

1

1
<
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DUTIES OF_CdLITY ASSURANCE MAR \GER
61LD

ilA01ATION SAyTY OFFICER

A. Serving as the licer.see's liaison Offi' er with the Nucle- egulatoryej

Commission on license teattei s.

E. Maintaining control or procuretcent and disposal of Itconsed matetial.

C. Develc,ning and maintaining up-to-date operating anil emargency procedores.

D. Establishing and caintaining a personnel monitoring program.

E. Procuring and maintaining radiation survey instruments.

P. Establishing and eenducting the training piogram for radiographers gud

radiographers' assistants.

G. Examining and detemining competence of radiographic personnel. - - I

11 . Establishing and maintaining storage facilities.

I. Maintaining expcsure devices, radiography facilities and associated equit ment. j

J. Establishing and maintaining the licensee's record keeping system.

K. Reviewing and ensuring maintenance of those records kept by others.

L. Assinning contrel and instituting corrective action in emergency situations. '

M. Investigating the cause of incidents and detemining necessary preventive

action.

N. Acting in an advisory capacity to the licensee's management anti radiography

perennel.

-

- - _-
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DUTIES OF THE RADIATION SAFETY SUPERVISOR

A. Supervising radiographers and radiographers' assistants and being responsible

for their training program.

R. Establish and maintain the internal inspection system.

C- Assuring that each survey instrument is calibrated every three (3) months,,

and a record maintained of latest date of calibration.

D. Assuring that replacement of any scaled source fastened to or contained in

a radiographic exposure device and leak testing, repairs, tagging, opening

or any other modification of any sealed source shall be performed only by

persons specifically authorized by the Commission to do so.

E. Assuring that each source shall be tested for leakage at intervals not to

exceed six (6) months or that the source in sent back to the factory for

repla r.ement and maintaining the appropriate records. He shall also assist

in pe.rforning source replacement and source tagging operations.

F. Conducting a quarterly inventory to account for all sealed sources received

ahd passessed under the Struthers Wells Corporation license. Records shall

be maintained for inspection by the Commission and shall include the quanti-

tiet and kinds of by-product material, location of sealed sources and date

of the inventory.

C. Keeping a log which contains:

1. Desc ription of the radiographic exposure dev' ice and storage container

in which source is locatad.

2. The identity of radiographer to whom assigned.

'3 . The plant or site when used, dates of use and exposure time.
' 4. Compiere record of dosimeter reading for all individuals working with

the radioactive isotope.

|

___
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TNSTRUCIOR'S AND ORGANIZATIOf1AT. PERSONFEI. QlfALIFl{ATIONS

F. J. McElroy--Instructor and Fadiation Safety Officar has over tventy (2|)) '

years experience in radiation and radiation safety. Experience

includes two (2) years at U.S. Army &l-1 Nuclear P0wer P1 ant. and

numerous courses in radiation, iacluding Kodak School of Industrial

Radiograohy. Alse, a gaalified Examiner f.n Rad.% graphy for Naval
,

Sea Systems Command and SNI-TC-1 A.

W. G. Good--Inntructor and Radiation Safety Superviror has over fif teen (15) )

years of radiation safety experiertce in radiation controlled areas,

including decontanination, radiation mouttering, cafety and

respiratory equipment. NDI Instructor and Technician for U.S. Air

Force conducting classroom instructions and exac,inations in

Radiography.

C.11. Rowles--Radiographic Operator has twenty (20) years ot' radiation expcrience

in conducting radiation surveys and Icak tests. Ite has a certificate

in radiation safety and completed Struthers Wells Radiographie
|

Training Program. Also, he is a qualified Operator in Radiography

for Naval Sea Systems Command and SITI-TC-1A.

I

L
_

)
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TRAINING RA'ri (kADIOGRAPHERS). . ,
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TRAINING PROGRAM FOR RADIOGRAPHERS

The detailed Struthers Wells Training Program for Radiographers outlines
,

the following major areas of coverage:
;

j A. Training Program Outline (Radiographers) |

B. On-The-Job Training (Radiographers) ,

:

C. Training of Experienced Radiographers
,1

D. Periodic (Refresher) Training (Radiographers)

E. Testing'Frocedures (Radiographers)-
,

; .

F. Records (Radiographers);.

i
:
1- ,

. -.
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S) SECTION 8.

%. /y

TRAINING PROGRAM OUTLINE (RADIOGRAPHERS)

The following Training Program Outline is intended to provide instruction

in the subjects outlined in Appendix A of 10 CFR Part 34. It providea a detailed

outline of each item and the amount of time spent on each item.

Struthers Wells Corporation will not permit any individual to act as a

Radiographer until such individual:

a. Has been instructed in the subject outlined in Appendix A of 10 CFR.

Part 34;

b. lias received copies of and instruction in NRC regulations contained in

10 CFR Part 34 and in the applicable sections of Parts 19 and 20, NRC

License under which the Radiographer will perform radiography, and
_

Struthers Wells Operating and Emergency Procedures;'

c. IIas demonstrated to the Radiation Safety Officer competence to use

the Struthers Wells radiographic exposure devices, scaled sources,

related handling tools, and survey instruments; and

d. Has demonstrated understanding of the above instructions by successful

completion of a written test and a field examination on the subjects

covered.

_

s--
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A. TRAINING PROGRAM OUTLINE (RADIOGRAPHERS)

I. RADIATION (10 HOURS INSTRUCTION)

A. Structure of the atom

1. Neutron, proton, electron

>

2. Atomic weight, number

3. Periodic table

4 Isotopes

B. Natural radioactivity

1. Disintegration mechanism

a. Alpha-ray emission

b. Beta-ray emissica

-

c. Gamma-ray emission

O 2. Half-life

3. Isotope formation in the disintegration process

C. Production of artificial radioactive materials

1. The nuclear reactor

2. Neutron flux

3. Production of irradiated isotopes

4. Irradiation time as c.ompared to half-life

5. Shape of sources

6. Encapsulation

7. Physical condition of source material

8. Fission products

O

_ .



/ ,

! j TRAINING RAM (RADIOGRAFilERS)
PAGE 4 0F 4

A

( Struthers') SeCr10N S
' % .. /

A. TRAINING PROGRAM OUTLINE (RADIOGRAPHERS) (Cont inued)

II. FUNDAMEhTALS OF RADIATION SAFETY (20110URS INSTRUCTION)

A. Characteristics of gamma radiation

B. Units of radiation dose (mR) and quantity of radioactivity (Curic)

C. Hazards of exposure to radiation

D. Levels of radiation from licensed material

E. Method of controlling radiation dose

1. Working time

2. Working distance

' 3. Shiciding

III. RADIATION DETECTION INSTRUMENTATION TO BE USED (20 HCURS INSTRUCTION)

A. Use of radiation survey instruments __

; 1. Operation'

a

2. Calibration

3. Limitations

B. Survey instruments

C. Use of personnel monitoring equipment

1. Film badges.

2. Pocket dosimeters

IV. RADIOGRAPilIC EQUIPMENT TO BE USED (15110URS INSTRUCTION)

A. Remote handling equipment

B. Radiographic exposure devices

C. Storage containers

V. INSPECTION AND MAINTENANCE PERFORMED BY RADIOGRAPilERS (10110URS INSTRUCTION)

VI. CASE HISTORIES OF RADIOGRAPilY ACCIDENTS (5 HOURS INSTRUCTION)

v
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ON-Tile-JOB TRAININC (RADIOGRAPilERS)

The training period consists of eighty (80) hours of initial classroom

training, a minimum of three (3) months on-the-job training for individuals

with no previous experience in radiography, a minimum of three (3) months on-

the-job training in the use of radiographic equipment by the performance of

radiographic operations under the direct supervision of the fully qualified

radiographic operator. Until such time as the above requirements are completed,

no trainee will be qualified as a Radiographer.

--
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TRAINING OF EXPERIENCED RADIOGRAPHERS
4

Experienced personnel shall be required to complete a minimum of twenty

(20) hours of classroom training related to Struthers Wells specific work

program and equipment and a minimum of two (2) weeks performing radiographic
i

operations under the direct supervision of a fully qualified radiographic '

operator.

The competency of. the above individual to use radiographic equipment and

his understanding of Struthers Wells Operating and Emergency Procedures is

determined by the same test examination given to qualify individuals as

Radiographers.
.,

e em
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PERIODIC - (REFRESHER) TRAINING (RADIOGRAPHERS)'

>.

Each Radiographer is given monthly sessions to review new regulations,

procedures, policies and equipment. Equipment functioning and maintenance

is also reviewed..

. Case histories of radiographic accidents distributed by the NRC are also

reviewed during the above sessions. i

'

Internal' Audit--Each Radiographer shall be audited by the Radiation
,

;. Safety Officer once every -three (3) months to ensure they are- performing

radiographic operations in accordance with NRC regulations, license conditions

and. Struthers Wells Operating and Emergency Procedures.,

. _

O
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TESTING PROCEDURES (RADIOGRAPHERS)

Individuals qualifying as Radiographers must demonstrate their under-

standing of the instructions contained in the formal classroom training by

successful completion of written and field examinations on the subjects

covered. A grade of 80% is required for passing. Any items missed on the

examination shall be immediately reviewed with the individual before he is

qualified.

The written examination censists of a minimum of fif ty (50) questions

covering all items in Appendix A of 10 CFR Part 34. Both examination tests

enclosed (Procedures 1 and 2) are required to be given for a Radiographer.

The field demonstration consists of a practical test witnessed by die

[ Radiation Safety Officer which includes survey of the camera, facility,j

assembly and disassembly of the equipment and proper storage of the equipment.

-,.

)
_-
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SECTION 8

- (Procedure 1)

TEST FOR RADIOGRAPHERS

Name Date Grade

1. Cobalt-60 used in nondestructive examinations emit:

a. alpha particles.
b. neutrons.
c, gamma rays.
d. x-rays.

2. Lbad is frequent 1'; employed in shielding against radiation
from x-ray and gamma ray sources because vf its:

a. extremely low. cost.
b. high absorption for a given th3 ckness and weight.
c. ability to emit electrons when irradiated.
d. ability to diffract alpha particles.

3. The time required for one half of the atoms in a payticu] ar
sample of radioactive material to disintegrate is called:,

a. the inverse square law.
b. a curie.
c. a half life,
d. the exposure time.

4. What does the term R/hr refer to when speaking of intensity?

a. Radiation limits for humans.
b. Roentgens per hour.
c. X-rays per hour.
d. Radiation in hydrogen.

5. Upon completing an x-ray exposure and turning the equipment
off:

a. personnel should wait for a few minutes before enter-
ing the exposure area.

b. personnel should wear a lead-lined apron before entcr-
ing the exposure area.

c. personnel uay enter the exposure area without fear of
radiation exposure.

d. personnel nhould take a readj ng with a Geiger counter
before en tering the exposure area.

,

f
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SECTION 8
(Procedure 1)

,

TEST' 'F' 'R' RA DIOGRAPilERS (Cont'd.)O

6. The most widel'y used unit of measurement for measuring the
rate at which the output of a gamma ray sc,urce decreases is
the:

a. curie.
b. Roentgen.
c. half life.
d. MEV.

7. Small amounts of exposure to x-rays or gamma rays:

a. will have a cumulative effect which must be consi-
dered when monitoring for maximum permir.5ible dose.

b. will be beneficial since they build up an immunity
to radiation poisoning.

c. will have no effect on human beings,
d. will have only a short-term effect on human tissues.

8. A dose of would be dangerous, if not fatal, if
applied to the entire body in a short period of time.

~~

a. 1.5 to 15 R.
b. 25 to 70 R. *

c. 200 to 800 R.
d. All of the above doses would most likely be fatal.

9. When doing gamma ray radiography with high-intensity emitters,
the sources are best handled:

directly by personnel equipped with special protec-a.
tive clothing.

b. by remote handling equipment which permits the op-
erator to remain several yards away at all times.
directly by personnel with special protective cloth-c.

inq axcept when radiographs are being made.
d. by the same methods used for low-intensity omitters.

10. A Cobalt-60 capsule will have a half-life of:

a. 1.2 years,
b. 6 months.
c. 5.3 years .
d. 75 days.

11. Overexposure to x-rayn or gamma rays may cause damagc to human:

a. blood tissue.
'

b. skin.
.

- c. internal organs.
d. all of the above.

I
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SECTION 8

(Procedure 1)

TEST FOR RADIOGRAPHERS (Co r,t ' d . )

12. A general rule used to define the amount of radiation ex-
posure that is excessive is:

although small amounts of radiation (0.4 R per weeka.
or less) arc beneficial since they build up an im-
munity to these rays, anything above 0.4 R per week
is excessive.

b. any dose over 5 R per week is excessive.
c. any dose which causes a mid-range reading on a Gei-

ger counter is excessive.
d. any unnecessary exposure to radiation is excessive.

13. Materials which are exposed to gamma radiation or to x-ray s
below a few million volts:

a. should not be. handled for at least 3 minutes after
exposure has ceased.

b. should be stored in a lead-lined room.
c. will not be dangerous to handle af ter exposure to

radiation has ceased. -

d. should be monitored by means of a Geiger counter.

'

14. A densitometer is:
.

e. a meter used to measure x-ray intensity.
b. an instrument for measuring fiIm density.
c. a meter used to measure the density of a material.
d. a meter used to measure tube current.

15. The radiation quality of a gamma-ray source is:

determined by the size of the focal spot,a.
b. determined by the isotope involved.
c. can be varied by the operator.
d. is greater in Iridium-192 than in Cobalt-60.

16. A curie is the equivalent of:

a. .001 millicuries.
b. 1,000 millicuries,
c. 1,000 megacuries.
d. 100 megacuries.

17. A primary disadvantage of the fountain-pen type of ioniza-
tion chamber used to measure the amount of radiation received
by personnel is:

a. the delay necessary before the results of a measurement
are known.

.

b
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b. the inaccuracy of such devices in measuring scatter
radiation,

c. the inability of such a device to provide a perma-
nent record of exposure.

d. the- cost of recharging such devices.

18. The exposure' of personnel to x- and gamma-radiation can be
determined by means of:

a. film badges.
b. docimeters,
c. radiation meters,
c. all of the above.

19. Short wavelength electromagnetic radiation produced during
the disintegration of. nuclei of radioactive substances is
called:

a. x-radiation.
b. gamma radiation.
c. scatter radiation. __

d. back scatter radiation.

20. An advantage of the fountain-pen type of ionization chamber
used to monitor radiation received by personnel is:

it provides a permanent record of accumulated dosage.a.
b. it provides an immediate indication of dosage.
c. it is the most sensitive detector available.
d. all of the above are advantages.

21. The intensity of x-radiation is measured in:

a. Roontgens.
b. ergs.
c. Roentgens per unit of time,
d. H & D units.

22. A Cobalt-60 gamma-ray source nas an approximate practical
thickness limit of:

a. 2-1/2 inches of steel or its equivalent.
b. 4 inches of steel or its equivalent.
c. 7-1/2 inches of steel or its equivalen t.
d. 11 inches of steel or its equivalent.

23. The fact that gases, vihen bombarded by radiation, Sonize and
becomo electrical conductors make them useful in:

_

a. x-ray trancformers.
b. r ray tubes,
c. masks.
d. radiation detectlon ogn1pment,

,

.
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24. The gamma ray intensity at one foot from a one curie source
of radioactive Cobalt 60 is nearest:

a. 15 Roentgens per hour,
b. 1,000 Roentgens per hour,
c. 1 Roentgen per minute.
d. 10 milliRoentgens per day.

25. Of the following, the source providing the most penetrating
radiation is:

a. Cobalt-60.
b. 220 kyp x-ray tube.
c. 15 megavo.1 t betatron.
d. electrons from Iridium-192.

26. hhich cf the following isotope has the longest half-life?

a. Thuli um--170.
b. Cobalt-60
c. I ridium-192
d. Cesium-139

~~

.

27, Almost all gamma radiography is performed with:-

a. natural isotopes,
b. artificially produced isotope.
c. radium,
d. Thulium-170

28. The specific activity of Cobalt-60 depends on:
a, the time the material has been in the atomic pile.
b. the atoinic number of the material.

the quality of the non-activated material.c.
d. the Young's Modulus value of the material.

29. If an exposure time of 60 seconds and a source-to-film dis-
tance of 4 ft. is necessary for a particular exposure, what
exposure time would be needed for an equivalent exposure if
the source-to- film dis tance is changed to S f t.?

a. 75 sec.
b. 94 sec.
c. 48 nec.
d. 38 sec.
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30. If it was necessary to radiograph a 7" thick steel product,
which of the following gamma-ray sources would most likcly
be used?

a. Cobalt-60.
b. Thullum-170.
c. Iridium-192.
d. Cesium-137

--

v

i

I

,

._ _ . _
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Name Date Grade

1. Why does greater distance from a gamma emitter lessen
exposure received?

2. What is the weekly permissible radiation doce allowed?
Daily dose? -

3 How is energy of a gamma source measured?

4. What harm can an excessive dose of radiation do to_the
c human body?

I ')
\s

5 What is the level of radiation of Cobalt 60 from a 1 Curie
source at 1 ft.?

.

6. What is the level of radiation of Iridium 192 from a 1 Curie.

source at 1 ft.?

7. What is the level of radiation of Radium 226 from a 1 Curie
source at 1 ft.?

8. How does working time affect radiation dose if all other
factors are equal?

g_
L) ,

,
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.

9. How does working distance affect radiation dose if all other
factors are equal?

10. What are somo of the good shielding materials used in
controlling radiation dose?

11. What is the purpose of our Victoreen survey meter?<

.

12. How would you calibrate our Victoreen survey meter?
.

13 Wnat'would you do if you entered radiation area and your
.

meter read at its maximum?
+

14. When starting a day's work, what is the first thing the
operator must do? -

15 At what survey meter reading must an area be roped off?

16. Why do we wear film badges?

17. Why do we wear pocket dosimeters?

18. Give a brief description of the. mechanics of Gamma Radiographic,

equipment.

|(}

.
.

., , - , - , - . - - - -- , ,-,,--..,,-,.--.e,,,, - ,,,-c,,,,,.,,_,n.,--wn,,- .c ,- - , , .p-
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TEST FOR RADIOGRAPHERS (Cont'd.)

19. V/ hat is the most important fact we have to remember about
our storage containers?

20. For what purpose are we using the radioactive isotope?

21. Will our radioactive isotope cause radioactivity on objects
we plan to gamma ray?

_

22. In. case of an emergency, whom do you notify?
--

/ ''
'

\ |'''
23 Where is the proper storage area for our radioactive isotopes?

24. How does our Gamma Alarm work?

25. V/ hat is a sealed source?

.

26. How will we prevent tampering or removal of by-product material
by unauthorized personnel?

27. Assume that the Isotope has become stuck with the source out
somewhere in the tube. What should you do?

'\ ..J
,

e
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TEST FOR RADIOGRAPHERS (Cont'd.)

28. List necessary safety equipment for radiography?

29 Geiger type survey meters.are designed to record higher or
lower readings than our Victoreen Survey =cter?

30. Would you allow any of your fellow workers to examine and
,

use the isotope if they asked you?

31. What are some the things we should avoid when handling a
survey meter?

-

j'A.

\..

PROBLFMS

32. ilhat in the . Half Value Layer for:

a. Iron using Iridium 192

b. Copper using Radium 226

2

33. What is the Radiation output with 10 Curies of Cobalt 60 at
10 ft. from the source.

,.
,

V

.
. .

,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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.r

34. What would be the distance in feet required to reduce Radiation
intensity to 50 mr/hr for 20 Curies of Cobalt 60.

-
.

35. If Il without shielding, is 30,000 mr/hr and I2 with shielding
is 15 mr/hr, what is the reduction factor and thickness of
lead required. Assume Cobalt 60 as the source.

,

--
,

.

.

36. If the shielded radiation le'rel is 5 32 mr/hr a't a distance of
five-(5) ft for 1 curie of cobalt 60 , what is the unshielded
radiation level at.five (5) ft.and what thickness of concrete
was used to reduce this unshielded radiation level. ,

4

e

w

- Q .

. V '

i .

t '

i

i

S *
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ANSWERS TO TEST FOR RADIOGRAPHERS

1. The greater the distance from a gamma emitter, the less exposure to radiation.
See Inver.se Square Law.

5000 "2. Weekly average e 100 mR/hr = 100 mR/hr50 w ek

Daily average - 20 mR/hr 100 mR/hr per week = 20 mR/hr5 days

3. Survey meter which measures R/ hrs and mR/ hrs,

4. Effects blood forming organs,

5. 13.31 to 14.5 R/hr at i foot.

6 5.9 F/hr at 1 foot.

7. 027 R/hr at 1 foot.

6. The aborter the t.ime spent in radiation area, the less radiation absorbed.

' 9. See answer No. 1.
.-

'

10. Lead screene, concrete walls, etc.

11. To mensere quantity of radiat.fon in mR/ hrs.

12, Tern dial fr.'m "off" position to "on". A11oe survey met er to warm up for a few
minutes. Adjust meter by turning knob until needle ludicates "O'.

13. Quickly leave to safe area, secure safe boundary around area, alert radiation
offfeer.

14. A. Wear film badge.
B. . Wear a calibrated pocket docimeter.
C. ' Survey (with meter) whether soyree la in at6 rase :entainer.

15. 2 mR/hr.

16. To record weekly accumulation of exposure to radiati sa.

17. T.n case of accident, to immediately monitor amount of exposure to radiation.

18. ' The storage container (camera) provides ahicid.ing f rom radiation, the cource tube
guides the source to a position; a crack assembly to move the cource fron the
camera through the tube remotely.

19. That the Isotope is in the storage container when it shonld be theic.
(

) A. Between exposures.,

B, Locked uhen not in use nr.d in designated storage area.
,

I
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ANSWERS TO TEST FOR RADIOGRAPHERS (Cont'd.)

20. Radioactive Isotopes are ideal for industrial radiography of thick metal specimens.

21. No. Since radioactive Isotopes give off Gamma waves, radiation is not present
after source is withdrawn.

22. Your Radiation Safety Supervisor.

23. In designated area in Lineac Room under lock and key.

24. Gamma alarm has one (1) flashing light and loud horn. Enen radiation intensity
exceeds 2 mR/hr, the flashing light gces off and the horn sounds.

25. A sealed source is always contained in a tube, adapter or storage container and
never exposed to air.

26. A. Keep source locked in container.
B. Keep storage area locked.
C. Post area with proper radiation warning signs.

27. If radiography is being performed in Lineac Room, lock room and notify Radiation
Safety Supervisor, Q. A. Engineer and/or Q. A. Manager.

If "open air" radiography is being performed, post guards and notify proper
supervision. --

_' 28. 1. Film Badges.

2. Pocket Dos imet ers .
3. Gamma Alarms.
4. Shielding.

5. Survey Meters.

29. Geiger type survey meters are designed tc read in R/ hrs. Victoreen Survey Meters
will show radiation intensity in mR/ hrs, therefore, are more sensitive.

30. No. Only qualified personnel, familiar with radiation safety regulations are
authorized to be in high radiation areas.

31. Survey meters are very delicate instruments. Every precaution should be taken
not to bump, shake, jar or abuse the instruments in any way. To ensure accuracy,
each survey meter is recalibrated every three (3) months or sooner when there is
reason to question the accuracy of readings.

32. Half Value Layer .61 for iron with Iridium-192.
.87 for cooper with Radium-226.

Df : Df33. 1 Ci 0 l' 14.5 R/hr 11: 1= =thus 210 Ci @ l' = 145 R/hr
145 : 12= 100 : 1

145 1.45 R/hr1,3 = =

100~

1

_'

_. _m
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_'

34. 20 Ci of Cobalt-60 G l' = 290 R/hr (14.5 x 20)

290 x 1000 = 290,000 mR/hr

2 2it = 290,000 ; 12 = 50 ; Dt,7
2

50 : 290,000 = 1 : D2
76

50 D2 = 290,000 (290 000 =D2) V 5800
2 49

D2 = 5800 900
876

D2 = 76

35. 11 = 30,000 mR/hr 30{000=2000 reduction factor.

12 = 15 mR/hr 2000 w/ Cobalt-60 = 5.4" Pb.

36. 1 Ci of Cobalt-60 @ l' = 14.5 R/hr.

1 Ci of Cobalt-60 @ 5' = .57 R/hr = 570 mR/hr.

Concrete to reduce 570 mR/hr to 5.32 mR/hr = 107.5 reduction factor.- -
c

I 107.5 reduction factor = 19" concrete.j
...s

[~-.g

u./
~
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TRAINING PROGRAM FOR RADIOGRAPilER'S ASSISTANT
-

The detailed Struthers Wells Training Program fer Radiographer's Assistant!

outlines the following major areas of coverage:

A. Training Program Outline (Radiographer's Assistant)

B. On-The-Job Training (Radiographer's Assistant)

C. Training of Experienced Radiographer's Assistant

D. Periodic (Refresher) Training (Radiographer's Assistant)

E. Testing Procedures (Radiographer's Assistant)

F. Reccirds (Radiographer's Assistant)

..

'

.

i

V

.
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(' Struther,s ) - - - - -stcrioN 8A

TRAINING PR% RAM,OUTLINC (RADIOGRAPl{ER'S ASSISTANT -

The following Training Program Outline is intended to provide instruct 1.on

as outlined in Section 34.31(b) of 10 CFR Part 34. It provides a detailed

outline cf each item cnd the amount of time spent on each fecm.

Struthera Welle Corporation util not permit any individual to act as a

Radiographer's Assistant until such Individual:

a. Has received ecpies of and instruction in Struthers Wells Operating

and Emergency Procedures;

b. Hsc demonstrated competence to use, under the personal supervision of

the Radiographer, the radiographic exposure devices, seale.! sources,

related handling tools and radiation survey instruments that the

Assistant will use; and

c. Has demonstrated understanding of the above instructions by successfully

completing a written or oral test and a field examinscion on the subjects

covered.

I

a

~ w - _ an -s .- - a
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'A.. TRAINING PROGRAM OUTLINE _ (RADIOGPAPHER'S ASSISTANT 1
~

O : 1. - FUNDAMENTALS OF RADIATION SAFETY (15 HOURS INSTRUCTION)
,

, ' A. Characteristics of gama radiation*

I-

B. Units of radiation dose (mR) and quantity 'of radioactivity (Curie)-

0 C. Hazards of exposure to radiation

D. Levels of radiation from licensed material-

,
.

E. Method of controlling radiation dose

1. Working time*

1

2. Working distance

3. Shielding

II. RADIATION DETECTION INSTRUMENTATION TO BE USED (10 IIOURS INSTRUCTION)
- .;

A. Use of radiation survey instruments
.O: >,

, 1') '- 1. Operati0n
^

'' -

2. Calibration i
,

3. Limi.tations

E. Survey instracents

C. Use of personnel conitoring equipicent

i 1. Filo badges
*

2. Pocket dosisteterc

III. RADIOGPAPliId EQUIP'ENT TO DE USED (10 IIGURS INSTEUOTION)

A. Retrote handling equipmat: ~

j' B. Radlographic exposure devices
,

C4 Storage containers
,

IV. INSPECTION AND MAIREETANCE PERFORMED BY KADIOGRAPHERS (5 liOURS INSTRUCTION)

-V. CASE fil5T0 RIES OF kJtDIOGRAPHY ACCIDEN)'S (5 HOURS INSTRUCTION)

v
b

*i
*

,
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- Struthers SecrION SA
/

ON-THE-JOB TRAINING (RADIOCPAPHER'S ASSISTANT)

The training period consists of a minimum of forty-five (45) hours of

initial classroom training in Struthers Wells Operating and EcCrgency Procedures

as specified in the Training Program Outline. Radiographer's Assistant shall

demonstrate competence to use the radiographic equipment to the Radiation

Safety Officer (limited to demonstration only). Until such time as the above

requirements are completed, no individual will be qualified as a Radiographer's

Assistant.

.

/ h
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- Struthers SecrION 8A/ '.

n j -

TRAINING OF EXPERIENCED RADIOGRAPHER'S ASSISTAh7

Experienced personnel shall be required to complete a minimum of twenty

(20) hours of classroom training related to Struthers Wells specific work

program and equipment and a minimum of two (2) weeks performing radiographic

operations under the direct supervision of a fully qualified Radiographer.

The competency of the abo've individual to use radiographic equipment and

his understanding of Struthers Wells Operating and Emergency Procedures is

determined by the same test examination given to qualify individuals as a

Radiographer's Assistant.

__

j
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Struthers Secr1oN 8A
_

PERIODIC (REFRESilER) TRAINING (RADIOGRAP1IER'S ASSISTANT)

Each Radiographer's Assistant is given monthly sessions to review new

regulations, procedures, policies and equipment. Equipment functioning and

maintenance is aise reviewed.

Case histories of radiographic accidents distributed by the NRC are also

reviewed during the above sessions.

Internal Audit--Each Radiographer's Assistant shall be audited by the

Radiation Safety Officer once every three (3) months to ensure they are per-

forming radiographic operations in accordance with NRC regulations, license

conditions and Struthers Wells Operating and Emergency Procedures.

._
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Struthers SeCrIoN 8AOx -

TESTING PROCEIURES (RADIOGRAPlIER'S ASSISTA?TT)

Individuals qualifying as Radiographer's Assistant must demonstrate their

understanding of the instructions contained in the formal classroom training by
,

successful completion of a written and a field examination on the Operating and

Emergency Procedures and the use of the radiographic equipment. A grade of 807.

is required for passing. Any items missed on the examination shall be immediately

reviewed with the individual before he is qualified.

The written examination consists of a minimum of thirty (30) questions on

.the Operating and Emergency Procedures and the use of radiographic equipment.

The field demonstration to determine the competency of the individual to use

radiographic equipment shall be witnessed by the Radiation Safety Officer and

includes survey of the camera, facility, assembly and disassembly of the

equipment and proper storage of the equipment.

O

,
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SECTION 8A*

.

_ TEST ,FOR RADIOGRAPHER' S ASSISTANT

,

Name _ Date Grade

601. Cobalt used in nondestructive examinations emit:

a. alpha particles.
b. neutrons.

' c. game.a rays.
d. x-rays.

2. Lead is frequently employed in shielding against radiation from x-ray and gamma
ray sources because of'its:

a. extremely low cost,
b. high absorption for a given thickness and weight.
c. ability to emit electrons when irradiated,
d. ability to diffract alpha particles.

3. The time required for one half of the atoms in a particular sample of radioactive
material to disintegrate is called:

a. the inverse square law.
b. a curie. --

c. a half life.- ,

( ) d. the exposure time.

4. What does the tern R/hr refer to when spesking of intensity?

a. Radiation limits for humans.
b. Roentgens per hour.
c. X-Rays per hour.
d. Radiation in hydrogen.

5. Upon completing an x-ray exposure and turning the equipment off:

a. personnel should wait for a few minutes before entering the exposure area.,

b. personnel shouid wear a lead-lined apron before entering the exposure area.
perso,nnel may enter the exposure area without fear of radiation exposure.c.

d. personne1'should take a reading with a Geiger counter before entering the
exposure area.

6. The most widely used unit of measurement for measuring the rate at which the output
of a gamma ray source decreases is the:

a. curie.
b. Roentgen.
c. half life.
d. MEV.

c



F

..)
~ TRAINING PROGRhRADIOGRAPHER'S ASSISTANT)

'

''

PAGE 9 0F 14
.

SECTION 8A-

TEST 'FOR RADIOGRAPHER'S ASSISTANT (Cont' d. )
'

7. Small amounts of exposure to x-rays or gamma rays:

a. will have a cumulative effect which must be considered when monitoring
for maximum permissible dose.

b. will be beneficial since they build up an immunity to radiation poisoning.
c. will have no affect on human beings.
d. will have only a short-term effect on human tissues.

I

8. A dose of would be dangerous, if not fatal, if applied to the entire
body in a short period of time.

a. 1.5 to 15 R.
b. 25 to 70 R.
c. 200 to 800 R.
d. All of the above doses would most likely be fatal.

9. When doing gamma ray radiography with high-intensity emitters, the sources are
best handled:

a. directly by personnel equipped with special protective clothing.
b. by remote handling equipment which permits the operator to remain several

yards away at all times.
c. directly by personnel with special protective clothing except when

~

radiographs are being made.~-

d. by the same methods used for low-intensity emitters., _3

6010. A Cobalt capsule will have a half-life of:

a. 1.2 years.
b. 6 months.
c. 5.3 years.
d. 75 days.

11. Overexposure to x-rays or gamma rays may cause damage to human:

a. blood tissue.
b. skin.

c. internal organs.
d. all of the above.

12. What is the weekly permissible radiation dose allowed? Daily dose?

13. How is energy of a gamma source measured?

14. What harm can an excessive dose of radiation do to the human body?
(
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- SECTION 8A
.

TEST FOR RADIOGRAPHER'S ASSISTANT (Cont'd.)
.,

15. What is the level of radiation of Cobalt 60 from a 1 Curie source at 1 ft.?>

16. What is the level of radiation of Iridium 192 from a 1 Curie source at 1 ft.?

17. How does working time affect radiation dose if all other facters are equal?

18. How does working distance affect radiation dose if all other factors are equal?

19. What are some of the good shielding materials used in controlling radiation dose?

20. What is the purpose of our Victoreen survey meter?

--

21. When starting a day's work, what is the first thing the operator must do?

22. At what survey meter reading must an area be roped off?

23. Why do we wear film badges?

24. Why do we wear pocket dosimeters?

25. Give a brief description of how the gamma radiographic equipment is used.

26. For what purpose are we using t he radioactive isotope?

27. Will our radioactive isotope cause radioactivity on objects we plan to gamma ray?
(,
\
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i

. -~ TEST FOR RADIOGRAPHER'S ASSISTANT (Cont'd. ) ~
.

^

- - '28. _In case'of an emergency, whom do you notify?

,

. 29. Where is'the proper storage area for our radioactive isotopes?
4

-.

-30. How will we prevent tampering or removal of by-product material by unauthorized j
'

personnel? '

31. Assume that the isotope has become. stuck with the source out somewhere in the tube.
What should you do?

' !

32. List necessary safety equipment for radiography. .
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SECTION 8A
>

ANSWERS TO TEST FOR RADIOGRAPilER'S ASSISTANT- - - *

1. c

2. b

3. c

4. c

5. c and d

6. c

7. a

8. c

9. b

10. c

11. d
..

<~T, 5000 mR/hr per year
(j 12. Weekly average - 100 mR/hr 50 weeks = 100 mR/hr

100 mR/hr per week
Daily average - 20 mR/hr 5 days = 20 mR/hr

13. Survey meter which measures R/hr and mR/hr.

14. Effects blood forming organs.

15. 13.31 to 14.5 R/hr at 1 foot.

16. 5.9 R/hr at 1 foot.

17. The shorter the time spent in radiation area, the less radiation absorbed.

18. The greater the distance from a gamma emitter, tne less exposure to rad iation.
See Inverse Square Law.

19. Lead screens, concrete walls, etc.

20. To measure quantity of radiation in mR/hr.

21. A. Wear film badge.
B. Wear a calibrated pocket dosimeter.
C. Survey (with meter) whether source is in storage container.

(-
s .
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.

ANSWERS TO TEST FOR RADIOGRAPHER'S ASSISTANT (Cont'd.)

22. 2 mR/hr.+

23. To record weekly accumulation of exposure to radiation.

24. To immediately monitor amount of exposure to radiation.

25. In storage, isotope is locked in an apparatus which is shielded with lead. To use
source for industrial radiography, the following steps must be taken:

A. At all times, ensure that isotope is inside the apparatus when entering
storage area by checking with survey meter.

B. Position source tube (flexible hose) for intended radiograph.

C. Position control assembly so that hand crank is behind shielding.

D. Unlock apparatus with key.

E. Retreat behind shielding and crank the isotope out of the camera into the
source tube. Exercise care not to ram isotope against end of source tube.
Observe numbers on counter attached to crank assembly before pushing
isotope into source tube and after retracting.

26. Radioactive isotopes are ideal for industrial radiography of thick metal specimens.
-

; 27. No. Since radioactive isotopes give off gamma waves, radiation is not present af ter
source is withdrawn.

28. Your immediate supervisor, Quality Assurance Engineer or Quality Assurance Manager.

29. In designated area, under lock and key.

30. A. Keep source locked in container.
B. Keep storage area locked.
C. Post area with proper radiation warning signs.

31. If radiography is being performed in Cobalt Room, lock room and notify immediate
supervisor, Quality Assurance Engineer and/or Quality Assurance Manager.

If "open air" radiography is being performed, post guards and notify proper
supervision.

32, 1. Film badges.
2. Pocket dosimeters.
3. Gamma alarms.
4. Shielding.

5. Survey meters.

,

t'~

% ,
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A complete documented history on each individual is maintained showing
4

! training, results of tests, etc.
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PERMANENT SHILJD RADIOGRAPHY FACILITY

-

PAGE 1-OF 1
. -

fffff/jgfS SECTION 9-7 --
N.)

PERMANENT SHIELDED RADIOGRAPHY FACILITY

The Linear Accelerator Room consists of concrete walls 36" - 42" which'

are' continually monitored with film badges to ensure a radiation level of not

more than 2 mR/hr. at a distance of 18" from the external surface. The roof

is a metal corrugated structure 20' high with a large rotating warning light '

that is actuated by radiation. Access to the roof is restricted; there is no

-ladder to get to the roof and also, there are large signs painted on the

outside of the facility restricting access to the roof without specific

approval. Access to the facility is controlled by a double set of locked

doors and an alarm and flashing light system which remains on when radiation

is present. In addition, a loud audible alarm sounds when the movabic door

'( } opens or closes. The isotopes, Cobalt 60 (50 Curies) and Iridium 192 (30 Curies),

are used in the center of the facility.
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Struthers SeCTIOu 10

RADIATION SAFETY PROGRAM

Section 10.1 Personnel Monitoring Equipment

Section 10.2 Radiation Detection Instruments

Section 10.3 Internal Inspection Program

Section 10.4 Operating and Emergency Procedures

10.4.1 Handling and Use of Scaled Sources and Radiographic

Exposure Devices

10.4.2 Methods and occasions for Conducting Radiation Surveys

10.4.3 Methods for Controlling Access to Radiographic Areas and

Radiation Exposure Outside Radiographic Areas

10.4.4 Methods and Occasions for Locking and Securing Radiographic

' Exposure Devices, Storage Containers and Sealed Sources
.

10.4.5 Personnel Monitoring and the Use of Personnel Monitoring

Equipment

10.4.6 Transporting Sealed Sources, Securing Exposure Devices

and Storage Containers in Vehicles, Posting of Vehicles,

and Control of Sealed Sourcee During Transportation

10.4.7 Minimizing Exposure of Persons in the Event of an Accident

10.4.8 Notification of Proper Persons in the Event of an Accident

10.4.9 Maintenance of Records

10.4.10 Daily Inspection and Quarterly Maintenance of Exposure

Devices and Storage Containers.

10.4.11 Of f-Scale Pocket Dosimeter Readings

10.4.12 Procedure for Identifying and Reporting Defects and Non-

i. j compliance as Required by 10 CFR Part 21

Section 10.5 Leak Testing Procedure
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Nff/hI8/"N SECTION 10.1
w/

PERSONNEL MONITORING EQUTPMENT

A. Pocket - Dosimeters

1. A direct-reading pocket dosimeter, Model No. 541A, 541F or 541R, with

range 0-200 mR from Victoreen Instrument Company, Cleveland, Ohio,

shall be worn on the chest by the operator whenever the sealed source

is used.

2. The dosimeter should be calibrated daily with charging unit, Model No.

2000A. Records will be kept by the Radiation Safety Supervisor.

3. The manufacturer's instructions for charging and reading of the dosimeters

shall be followed.

4. Dosimeters shall be issued to each individual Radiographer. - -

A)(_, B. Film Badges

1. Film badges will be issued in accordance with the policy and procedures

for employees engaged in and exposed to ionizing radiations by the

Radiation Safety Officer. Film badges shall be worn on the chest by

the operator whenever the sealed source is used.

2. Permanent records of the exposure of each individual assigned a badge

will be maintained by the Radiation Safety Officer.

3. Film badges are supplied and analyzed by R. S. Landauer, Jr. 'and Company,

Glenwood, Illinois, on a weekly basis for each individual involved in

radiography. When a high reading of radiation is suspected, film badge

is sent to R. S. Landauer, immediately, for analysis.>

i

O
.

.
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RADIATIOhECTION INSTRUMENTS( )
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8trutherS SECTION 10.2
-

RADIATION DETECTION INSTRUMENTS

A. A Survey Meter, Model No. 592B, from Victoreen Instrument Company, Cleveland,

Ohio, shall be used at each radiography site. The instrument is capable of

measuring gamma-rays from less than one (1) mR/hr to one (1) R/hr. For

operation of the instrument, the manufacturer's instructions shall be

followed. Seven (7) Survey Meters are in our possession.

B. A Gamma Alarm, Model No. 808B or 808D, from Victorcen Instrument Company,

Cleveland, Ohio, shall be situated on the wall in the personnel entrance of

the Cobalt Room and Lineac Room exposed to radiation. This instrument is

capable of measuring from less than 0.1 mR/hr to 100 mR/hr and the audio

sound is triggered at 2 mR/hr. For operation of the instrumend, the manu-
~

facturer's instructions shall be followed. Four (4) Gamma Alarms are in

our possession. *

C. The radiation detection instruments will:

1. be calibrated so that the readings are i 20% of' the actual values of

the range of the instrument;

2. have a chart showing the results of calibration, the date of the last

calibration, and the due date of the next calibration affixed to the

ins t rument ;

3. be calibrated at least every three (3) months or af ter each servicing; and

4. be calibrated and repaired by Applied llealth Physics, Inc., Bethel Park,

Pennsylvania.

D. Records of calibration will be kept for a minimum of two (2) years after

, each calibration by the Radiation Safety Officer.

/
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INTERNAL hECTION PROGRAM
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Stritthers SeCr1oN 10.3-

INTERNAL INSPECTION PROGRAM

1. Receipt of radioactive material shall be controlled as outlined on Form X74.

2. Possession and use of radicactive material shall be controlled as outlined

in the Operating and Emergency Procedures.

3. Internal inspection shall be conducted by the Radiation Safety Officer for

each Radiographer and Radiographer's Assistant at intervals not to exceed

three (3) months. If a Radiographer or Radiographer's Assistant does not

perform radiography for a period that exceeds three (3) months, the inspection

shall be carried out the first time that person engages in radiographic

operations. Internal inspections shall be carried out in accordance with

Quarterly Performance Checklist (Radiographers), Form X79. .-

') 4. The Nondestructive Examination Supervisor or Radiation Safety Officer shall

make a continuing review of quarterly inventories, utilization logs, records

of receipt and disposal of licensed material, personnel monitoring results

and surveys.

S. Deficiencies discovered during the internal inspections by the Nondestructive

Examination Supervisor shall immediately be recorded and reported to the

Radiation Safety Officer. If the deficiency is not minor, it shall be

reported to the President; otherwise, the Radiation Safety Officer will take
,

immediate corrective action as required. Corrective action will consist of

personnel training and procedure changes, where applicable, to ensure against

additional deficiencies,

s
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QUARTER ERFORMANCE CHECKLIST (RADIOGRA RS)

Radiographic Location Date
Radiographer' Inspector

Radioisotope Curies

Projector Serial No.

Survey Meter Serial No. Calibration Due Date
Yes No

1. Was the Radiographer wearing a film badge and a charged and zeroed
dosimeter?

2. Were other individuals working within the restricted area wearing film
badges and dosimeters?

3. Was the restricted area posted with " CAUTION (or DANGER) RADIATION AREA"
signs?

4. Was the restricted area properly controlled to prevent unauthorized entry?

5. Was the radiation area controlled by a calibrated and properly operating,
mounted Gamma Alarm?

'

6. Was the high radiation area posted with " CAUTION (or DANGER) HIGH
RADIATION AREA" signs?

7. Did the Radiographer have a calibrated and properly operating Survey
Meter? -

..

8. Were the utilization log and other required daily logs properly filled
out? '

9. Did the Radiographer have sufficient knowledge of safety rules? (Oral
questions.)

10. Was the Radiographer working with defective equipment?

11. Did the Radiographer properly survey the source projector and source tube
and take a radiation reaoing one foot (l')(0.3m) in front of the source
following the radiographic exposure?

12. Were radioactive isotopes stored properly and kept locked to prevent
unauthorized removal't

13. Was the storage area posted with " CAUTION (or DANGER) RADIOACTIVE
MATERIAL" signs?

-

14. Did the Radiographer possess a copy of the applicant's Operating and
Emergency Procedures and, ts applicable, state or NRC rules and regulations
for protection against radiation?

15. Were there any items of noncompliance other than those listed on this form?
(If any, explain in remarks below.)

__

REMARKS:
(

Fo rm X79, R'ev. 1

.
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OPERATINGvD EMERGENCY PROCEDURES

- [Ilh8[8 SECTION 10.4
nj

OPERATING AND EMERGENCY PROCEIURES
i

-REFERENCE: Paragraph 34.11(c) of 10 CFR Part 34 and Section 34.32 of 10 CFR Part 34.

10.4.1 Handling and Use of Sealed Sources and Radiographic Exposure Devices

10.4.2 Methods and Occasions for Conducting Radiation Surveys

10.4.3 Method for Controlling Access to Radiographic Areas and Radiation.

Exposure Outside Radiographic Areast

10.4.4 Methods and Occasions for Locking and Securing Radiographic Exposure;

Devices, Storage Containers and Sealed Sources

10.4.5 Personnel Monitoring and the Use of Personnel Monitoring Equipment

10.4.6 Transporting Sealed Sources, Securing Exposure Devices and Storage
-.

V-[
Containers in Vehicles, Posting of Vehicles, and Control of Sealed.

Sources During Transportation
.

10.4.7 Minimizing Exposure of Persons in the Event of an Accident
4

10.4.8 Notification of Proper Persons in the Event of an Accident

10.4.9 Maintenance of Records

10.4.10 Daily Inspection and Quarterly Maintenance of Exposure Devices and
d

Storage Containers -

10.4.11 Off-Scale Pocket Dosimeter Readings

10.4.12 Procedure for Identifying and Reporting Defects and Noncompliance

as Required by 10 CFR Part 21

4

O

.

. - . , . . .
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10.4.1. HANDLING AND USE OF SEALED SOURCES AND RADIOGRAPHIC EXPOSURE DEVICES

A. The following step-by-step instructions shall be followed in operating

the Automation Industries cameras in setting up radiographic operations:

(1)- The Radiographic Operator shall acquire at least one (1) suitable

survey instrument, such as Victoreen Model No. 592B. The instrument

.

must be calibrated and in good working order. The Radiographic

Operator shall then check the camera for safe 2 mR/hr reading.

(2) The Radiographic Operator shall then properly connect the source

tube and control assemb1'y to the camera.
'

(3) The. Radiographic Operator shall then unlock the camera. The

camara is then ready for use. _

h) (4) The Radiographic Operator shall move outside the Lineac Room
v

and turn the control handle clockwise moving the source to the

end of the source tube for the desired exposure time. The control

assembly indicates the position of the source at all times to the

nearest inch.

(5) The Radiographic Operator shall retract the source into the

camera, turning the control handle in the opposite direction

after the desired exposure time.

(6) The Radiographic Operator shall then take his survey meter,

Victorcen Model No. 592B, and enter the Linenc Room.

(7) The Radiographic Operator shull then check with his survey meter

on all four (4) sides of the camera and the entire length of the

guide tube to ensure the source has been properly positioned, and

(3r

_/ then he will lock the camera. This will be confirmed by a reading

of less than 10 mR at the camera.

.

,,.,_..,e--n-
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10.4.1 (Continued) |
.

Gamma Radiography shall be performed in the Lineac Room, where

possible. If, under certain conditions, equipment to be radio- i

graphed cannot be moved, lead screens 90" x 90" x 1/4" thich are

to be used to reduce radiation. The control shall be operated at |

the maximum possible distance from the source and the Radiographic

. Operator shall remain at the control only to operate the staurce and

then retire speedily to a safe distance first determined by calcu-

lation and then checked with a survey meter. Rope barriere and

'' Caution-High Radiation Area" signs shall be placed at the estimated-

100 mR/hr boundary and the " Caution-Radioactive Material" and " Caution-

Radiation Area" signc shall be placed at the estimated h $R/hr bounday.
* Guards shall be posted continually during exposure time to prevent

violation of the barrier. Complete records of the radiography

including the names and exposures of the personnel shall be kep::.

B. The following step-by-step Automation Industries operating instructions
n

'

.shall be followed in the Linese Room for Source Changer 500SU or 43868

by Radicaraphi, Supervisor when changing short-lived Iridium isotopes:

(1) The. Radiographic Operator will have an operating survey meter,

Victoreen Model No. 592B, on hand.

(2) Locate the source changer within two (2) feet of the shielded head.

| (3) Remove the plug or source tube from the nachine outlet.
,

(4) Remove ROUND PLUG f rom source changer. Save yew) source number

plate.

|(Vl (5) Connect the short source tube supplied to machine outlet and
t

I source changer Outlet.
!
:

.

-n , , -,. , , - - - - . ., .m_ .- , , -.,,w ..--,-v,, ,-w,9e., --.~m -, n , , , - .--
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10,4.1 (Continued)

(6) Connect source position indicator control to machinc lock box

and extend centrol so that operato1= is positioned full twenty-

five (25) feet from machine.

(7) Run decayed source into source changer by turning control handle

clockwise until source stops in the changer.

(8) At this point, the survey meter should be employed to ensure

that source has been safely located in shielded posi ton by

monitoring the source tube and container. This will be confirmed

by a reading of less than 10 mR at the camera.

(9) Disconnect shart source tube at source changer and disengage

disconnects, being careful not to pull out source.,

(10) Replace ROUND PLUG, securing decaved source in changer.

(11) Remove llEX IIEAD PLUG from source changer, being careful not to

pull out source cable inside.

(12) Carefully pull the source cable disconnect only enough to .tllow

joining of disconnects.

(13) Join disconnects on control cable and source cable.

(14) Connect short source tube to source changer outlet.

(15) Pull source into machine by turning control handle counter-

clockwise.

(16) After a monitor check around all four (4) nidos of thn container

and the entire guide tube has been made with a survey meter,

remove short source tube. Proper safety source location will

be confirmed by a reading of less than 10 mR at the camera.
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, .h 10.4.1. (Continued)'
'

,

a
f

, 17) Replace HEX HEAD PLUG on empty source changer hole.(
,

i. - (18) . Remove decayed source number plate from plate holder on machine
L
j: ' and replace with new source number plate attached to lead seal-

,

,

n -wire. Attach old. source number plate to source changer cap
2 .

! plug by lacing seal wire provided through number' plate ehen

sealing returned source.
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10.4.2 METHODS AND OCCASIONS FOR CONUJCTING RADIATION SURVFYS

A. The following radiation surveys are examples of surveys required

during radiography and associated operations:

(1) A physical radiation survey of all four (4) sides of the

container and the entire length of the guide tube shall be

made by the Radiographic Operator af ter each radiographic

exposure during a radiographic operation to determine that

the scaled source has been returned to its shielded condition.

This will be confirmed by a reading less than 10 mR at camera.

(2) A physical radiation survey of all four (4) sides of the

container and the entire length of the guide tube shall be

made by the Radiographic Operator to determine that each
,

sealed source is in its shielded condition prior to securing

the radiographic device and storage container. This will be

confirmed by a reading of less than 10 mR at camera. Records ,

shall be kept of these surveys on Form X61 for inspection by

the Commission.

(3) Daily radiographic surveys shall be conducted at each site

where radiographic exposures are made and shall be recorded

on Form X72 for record purposes. Surveys shall ensure that

outer limits at site are less than 2 mR/hr.

(4) If the exposure device is moved from the exposure site to another

location for storage, a survey prior to securing the device shall

be made in addition to the survey nade upon completion of the

last exposure.
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10.4.2 (Continued)
!
.

(5) . surveys that. ensure containers prepared for shipment comply '

with Department of Transportation regulations. ?

These' surveys and others required are discussed:in more detail under !
t

the appropriate sections. In general, surveys shall be made whenever '

'

!
e

a source is manipulated or moved. |
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E 10.4.3 METHODS FOR CONTROLLING ACCESS TO RADIOGRAl' HIC AREAS AND RAD @ TION
| EXPOSURE OUTSIDE RADIOGRAPHIC AREAS

A. The Rcdiation Safety Officer must authorize the use of the sonree

after evaluation of need, locrition of use, exgo.4ure times and icveb

to all personnel ar.d tnanipulation techniques.

B. Prior to obtaining the source from the storaga crea:

(1) All equiomcr.r require (. to as.sure safo operation shall be

secured. This equiprant chall include:

Radiation Signs

Survey Instruments

Po::ket Docimeters
'

(2) '1he distance from the source at which the dose rate levels do

not exceed 2 mR/hr must be determined and this radiation area

established with magenta and yellow tape and " Caution-Radioactive

Material" and " Caution-Radiation Area" signs. The " Caution-High

Radiation Arca" signs shall be placed at the esrinated 100 mR/hr

boundary.

(3) The survey instrument must be checked for respouse with the

source still in the shield.

C. When using the source in the radiation area:

(1) The operatur must not leave the radiation area unattended.

(2) A survey must be made of the perimeter of the radiation area

af ter the cource is in place and the tapes and signs adjusted

accordingly to confirm the 2 mR/hr icvel.

..

1

!
1

.. - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ ._w
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10.4.3 (Continued)

(3) Aecess tu the radiation stea 1.? limited to x-ray personnel

wearing film badge and dcsluecer and apprcved by the Radiation

Safety Officer.

(4) Upon completion of each esposure, 4 survey af all four (4)

sides of the camera and the entire length of the guide tube

cust be made tn assure that the source has been returned to

the shield.

D. Upon completion of the work in the radiation area:

(1) The source in the shield must be locked and r2 turned to the

storage area.
__

(2) A survey made cf the storage area to assure that the radiation

levels are compatible with stcrage If mits of 2 mR/hr.

(3) The exposure of the operator as measured by the dosimeter must

be logged.

E. The Radiographic Operator shall maintain direct surveillance of the

radiographic operation to ensure o'nauthorized personnel do not enter

the high radiation area. The majority of radiegraphic operations are

dene in the Lineac Rcom where access to the room is restricted by a

locked door at all times.

.
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10.4.4 pETPOD{ AND OCCASIONS FOR LOCIING AND SFCURING RADIOGRAPillC_ EXPOSURE
,

DEV7CES. STORAGE C0! TRAINERS AND SEI) LED liOURCES

A. In order to assure that radioactive sources do not become radiation

hazards during perieds of storage and transfer, the following rules

shall be followed:
,

(1) Scurces shall be stored ir. the Lincac Room. This room must be ,

A
locked when seurce containers are in storage. Source containers es

shtil be locked.

(2) Each source centainer shall bear a durable, clearly visible

label bearing a standard radiation warning symbol and the
,

fall.owing icfonnation:

Caution-Radioactive Materials

Kind of Material

Artount of Material

(3) Transfer of the source fro. storage area to the radiation

area of operation must be stade with the source in the camera,

recautions shall be taken to assure that, in transportation,

the ceurca cannot be released from the camera even in the event

of collision or spills.

(4) A aurvey instrument shall be cvailabic with the transfer vehicle.

(5) As e,tated earlier in this procedure, the devices must be srcured

in the shielded position each time the source 1:, returned to that

position and the device must be locked at the end of each exposure.

A radiation survey, including the guide tube and device itself,

shall be perfor.1cd t.o confiru that the source is in the safe'

shielded position.
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10.4.5 PERSONNEL MONITORING AND THE USE OF PERSONNEL MONITORING EOUIPMENT

A. ' All radiographic personnel shall wear a film badge on the chest and_

a pocket dosimeter at all timee during radiographic operations.
L

B. Pocket dosimeter shall be capable of measuring doses from zero to at,

least 200 mR and shall be calibrated daily before use.

C. Pocket dosimeters shall be checked twice daily and shall be recorded

at the beginning and end of each workday.

D. A film badgc shall be worn by one person only and shall be the

specific badge assigned to that individual.

E. The-film badge shall be immediately processed if the pocket dosimeter

is discharged beyond its 200 mR/hr range. The Radiographic Operator

(M) will notify the Radiation Safety Officer immediately. The Radiation
t'

Safety Officer in turn will:

(1) Terminate Radiographer's participation in duties which require

exposure to radiation.

(2)
.

Arrange to have Radiographer's film badge processed immediately.

(3) Determine from accumulative dose records whether additional

exposure to radiation exceeds maximum permissibin limits.

F. Film badges are supplied and analyzed by R. S. Landauer, Jr. & Company,

Glenwood, Illinois, on a weekly basis for each individual involved in

radiography. When a high reading is suspected, film badge is sent to

R. S. Landauer immediately for analysis.
'

G. The dasimetry devices are maintained in the Radiographic Analyst's

office to avoid against adverse environmental conditions. -

O
' \M H. The Radiographic Operator shall complete the required Radioactive'

Isotope Checklist, Form X60, before starting work.

___
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10.4.6 TRANSPORTING SEALED SOURCES. SECURING EXPOSURE DEVICES AND STORAGE
CONTAINERS IN VEllICLES. POSTING OF VEllICLES. AND CONTROL OF SEALED
SOURCES DURING TRANSPORTATION

A. Struthers Wells Corporation (SWC) does not transport scaled sources

for field use and would only be involved in transporting a sealed

source when the scaled source is to be replaced by a new source.

All the Automation Industries equipment are designed as shipping

containers as well as radiographic equipment. However, in trans-

porting such sources in containers by truck, ':he following safety

precautions shall be strictly adhered to:

(1) The equipment should be placed as far as possible from the

driver or occupants. Pack the equipment to prevent movement

y and damage in transit. The equipment should be secured by

locking so that the source cannot be in exposed position.

Af ter packing in the vehicle, both the equipment and the vehicle,

including passenger compartment, shall be surveyed to ensure

less than 2 mR/hr at both truck surface and passenger compartment.

The vehicle shall be locked to protect against accidental or

unauthorized removal of the source.

(2) The vehicle shall be posted with placards as described in

Department of Transportation regulations and specified by the

Radiation Safety Officer.

(3) The maximum permissible radiation level of the equipment (in

closed position) shall be not more than 200 mR/hr on the surface

or 10 mR/hr one meter from the device. Since the equipment has
'

more than sufficient protection, normally no more than half this
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10.4.6 (Continued)

amount should be found. Radiation levels on the surface of the

"

vehicle or passenger compartment cannot exceed 2 mR/hr.

(4) The sources shall be securely locked within the vehicle during

transportation and keys stay on person.

(5) Both the sending and receiving terminals shall be notified of

I the expected arrival time. Immediate steps are to be taken to

locate the vehicle if the expected arrival time has elapsed in

case of accident to the vehicle or source. Immediate notification
,

of one of the supervisors is required in case of accident. Every

possible precaution should be taken in case of accidant including
. ._
.

roping off the possible hazardous area.

B. An accident is reportable if large-scale damage results or anytime
-

cargo breaks loose because of impact. In case of an accident, loss,

theft or radiation:

E (1) Call State Police-----------Local
-

(2) Call Struthers Wells--------814-726-1000 (Night or Day)

(3) Call Nuclear Regulatory Commission,
Regional Compliance Office--215-337-5000 (Night or Day)

e

The following information mt.st be given:
.

_

(1) The source size, source material, maximum activity in Curies,

housed in approved container (gamma camera or changer model

number).

(2) What the actual circumstances of the situation are. Exact

location, nature of incident, people involved.-

.-

_ . _ . . . .
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10.4.6 (Continued)

(3) State our plan for recovery of material.

(4) Sta.te method adopted to keep the incident from recurring.

(5) List names and addresses of people involved and/or who may

have had exposure.

The driver shall follow these rules:

(1) No riders.

(2) Call Struthers Wells when:

(a) Stopping for gasoline or meals.

(b) Destination is reached.

(c) Starting return trip.
-

(d) Arriving at motel when overnight trip.---

'~~ (3) Shall know where the truck is at all times.

(4) Never leave truck without checking to determine that doors are

locked and that all radiation signs are in place.

NOTE: All calls shall include what activity driver is engaged in,

location and timetable.

(5) Shall wear his radiation badge at all times. A meter, monitoring

radiation leakage, shall remain in the cab.

, --,
,

na't

.



.

,) OPERATING EMERGENCY PROCEDURES
PAGE 15 0F 21

Struthers),
~, -

10.4.7 MINIMIZING EXPOSURE OF PERSONS IN Tile EVENT OF AN ACCIDENT

A. Personnel shall follow the below listed instructions in the event of

any accident (i.e. , source stuck in source tube, etc.):

(1) If exposure is in the Lineac Room, the operator shall lock the

door and immediately notify the Radiation Safety Officer who

will notify Tech / Ops for assistance in retrieving the source.

(2) If exposure is on shop floor, the Radiographic Operator will:

(a) Immediately proceed outside of the 2 mR/hr posted area.

(b) Post additional guards.

(c) Notify Radiation Safety Officer who will maintain direct

surveillance and control over the area until the situation

( ) is corrected. Temporary shielding shall be set up to allow
,

source to be safely moved to the Lineac Room and maintained

until Tech / Ops can be contacted for assistance.

During removal operations, dosimeters shall be checked each half

hour.

NOTE: Struthers Wells does not transport licensed material to field

locations as a part of Struthers Wells operations.

I

/%

%u
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10.4.8 NOTIFICATION OF PROPER PERSONS IN THE EVENT OF AN ACCIDENT

A. In case of an accident involving a sealed source, e.g. , if the

gamma radiographic equipment fails to operate properly, immediately

proceed to outside of the posted area, post additional guards about

the area, and notify one (1) of the following:

(1) NAME BUSINESS PHONE HOME PHONE

Mr. F. J. McElroy 726-1000 Ext. 431 723-3170
19 Kamp Street
Warren, PA 16365

Mr. W. G. Good 726-1000 8xt. 436 N/A
31 South Street
Warren, PA 16365

Mr. C. H. Rowles 726-1000 Ext. 437 Sb3-7740
208 Davis Street

gg Youngsville, PA 16371

Mr. K. A. Holtz 726-1000 Ext. 429 723-8734
104 Hill Street
Warren, PA 16365

(2) The area shall be cleared of all personnel and a radiation area

established to the 2 mR/hr dose rate 1cvel.

(3) No access to the area will be allowed without approval of the

Radiation Safety Officer.

(4) Evaluation of conditions and actions to be taken to return

conditions to normal shall be accomplished by the Radiation

Safety Officer. In case of fire in the vicinity of a sealed

source:

} (a) Remove source camera to a safe area and establish a temporary

radiation area.

k|h (b) Notify fire chief of location of sources and provide

monitoring services.

.
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.10.4.9 ' MAINTENANCE OF RECORDS

A. The Radiation-Safety Officer is responsible for maintaining.the
~

below listed required records. These records shall be' retained

in the Radiation Safety Officer's file .for review by the Commission.

^(1) - Radiographic Log, Form N34, for each radiographic exposure.
,

' (2) Checklist For Personnel Using Radioactive Isotopes, Form X60,

for each Radiographic Operator taken daily. 3 .

(3) ~ Radiation' Surveys, Form X61, at one (1) foot. from camera with r

:
'each source in storage taken daily.

( (4) Leak Test Record, Form X63, on each sealed source taken every
'

six (6) months.
- (5) Calibration Record, Form X66, on each radiation detection
'

T.

' instrument taken every three (3) months.

(6) Quarterly Inventory Of Byproduct Materials, Form X67, on each

sealed source. '

(7): Radiation Exposure Report, Form X68, for each radiographic-

accident.

(8) Radiation Survey Report, Forms X72-A, X72-B and X72-C, on each

radiation area.

(9) Daily Isotope Equipment Maintenance Inspection Checklist, Form
1

X73, on each sealed source camera and equipment.

(10) Isotope Equipment Detailed Quarterly Maintenance Inspection
,-
*

Checklist, Form X73-A, on ear:i. sealed source camera and equipment.

t. (11) Procedure And Record Form For Receiving Packages Of Radioactive

Material, Form X74, takan upon receipt of each new source.

.

t

I
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-10.4.9 - (Continued)
.

(12) Calibration Of Dosimeters, Form X77, on each dosimeter taken

every six (6) months.

(1.3) Daily Log - Dosimeter Readings, Form X78, for each Radiographic
i

Operator to record each time he works in an x-ray area.

(14) Current occupational External Radiation Expasure, "orm NRC-5,

for each individual involved in radiogtaphy taken weekly.

(15) Annual Report For Radiation Exposure Monitoring (letter form)

for each individual involved in radiography.
,
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10.4.10 DAILY INSPECTION AND QUARTERLY MAINTENANCE OF EXPOSURE ' DEVICES AND
STO'tAGE CONTAINERS

A. The Radiographic Operator shall-inspect de.ily befcce performing

any radiographic exposures all equipment :and record on Form X73.

Any item-that may be suspect shall be rc9orted immediately to the-

Radiation Safety Officer and the equipmeat is to be taken out of

service until ' approved by the Radiation Safety Officer.

B .' A detailed. inspection and maintenance check of equipment shall be

made by the Radiation Safety Officer, or his delegated representative,

at least every three (3) months tising Form X73-A.
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-10.4.11 OFF-SCALE POCKET DOSIMETER REA DINGS

1.- ~A.- The film badge shall be immediately processed if the self-reading
' pocket' dosimeter is found to be off-scale. There are no exceptions

'

to this requirement. The Radiographic Operator will notify the

Radiation Safety Of#icer immediately. The Radiation Safety Officer

.in turn will:

(1) Have work stoppe d f i nediately and place source in the safe

storage positioa in the exposure device.

(2) 'I'erminate Radiographer's participation in duties which require -

radiation.
,

(3) Arrange to hava Radiographer's film badge processed immediately.

j- (4) Determine frort accumulative dose records whether additional

[ exposure to radiation exceeds maximum permissible limits.

,

I
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10.4.12 PROCEDURE FOR IDEKrIFYING AND REPORTING DEFECTS AND NONCOMPLIANCE l

AS REQUIRED BY 10 CFR PART 21

A. . Radiography personnel who discover any malfunctions or defects in

radiographic equipment are required to notify the Radiation Safety

Officer so that appropriate corrective action can be taken. The
,

Radiation Safety Officer shall be the contact for the NRC when

specific action is necessary per the requirements of 10 CFR Part 21.
,
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Struthers CHECKLIST FOR PERSONNEL USING RADI0 ACTIVE ISOTOPES
~ . _ _ . . -

1. Are you wearing a , film badge?
2. Are you wearing a pocket dosimeter?
3. Do you have a survey meter?
4. Are instructions from NDE Supervisor specific and clear?
5. Do you check to make sure that sealed source is in shielded position after each exposure?
6. Are you keeping a log of each exposure?
7. Do you check to see that source containers are locked during periods of inactivity?

Record the amount of radiation received by reading pocket dosimeter at the end of each shift.
CllECKS DOSIMETER CilECKS DOS IMETER

DATE 1__ - 7 REA DING RADIOGRAPHER DATE 1- 7 REA DING RADI0GRAPHE

.

-

,

,--

.

l.

In case of an emergency, immediately notify: Mr. F. J. McElroy Home Phone: 723-3170
Mr. K. A. Holtz Home Phone: 723-8734

Form X60, Rev. 7
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r- Iridium 192
[[U[h8f8 RADIATION SURVEYS 60 6

Cobalt
%''~~~._.- (10CFR34.43)

Cobalt 60 g{8
* STARTING ** FINAL *** STORAGETE SURVEY READING SURVEY READING SURVEY READING RA DIOGRAPHER COMMENTS

A

_

-

_

m

-

.

1-
:

* Starting Survey Reading--Reading when first approaching exposure device for use.
** Final Survey Reading--Reading of the last survey of the exposure device and guide tube prior to locking the device

| and ending direct surveillance of the operation.
*** Storage Survey Reading--Reading when exposure device is placed in storage.'

- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ _
; NOTE: All above surveys shall be made around the entire circumference of the radiographic exposure device including source

ou *. l e t port with the safety plug installed.'

Form X61, Rev. 3
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UTHERS WELLS CORPORATION

LEAK TEST RECORD
L_,)

FREQUENCY - EVERY SIX (6) MONTHS

Per Approved Source Leak Procedure - Exhibit I

Date Of Performed Contamination Retest
'Last Test By Level Date Due Remarks

_
,

-

i,

'
. . -

p.s%

%_,f

Form X65, Rev. 1
.



RUTHERS WELLS CORPORATION

CALIBRATION REODRD

RADIATION DETECTION INSTRlliENTS

FREQUENCY - EVERY THREE (3) MONTHS

TYPE OF INSTRUMENT MODEL NU4BER

MANUFACTURER SERIAL NlliBER

Recalibrated Date Due For Sent Out For Date Reev'd. Date
By Recalibration Recalibration By Struthers Recalibrated

.

.

-

|_)

--

:

Form X66, Rev. 1
.
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) STRUTHERS WELLS CORPORATION+

,

|

OUARTERLY INVENTORY

9.?
BYPRODUCT MATERIALS

Byproduct Material License and Amendment Number

The following Byproduct Materials are on hand at Struthers Wells Corporation (SWC) as
of the dates indicated below:

DATE OF PRESENT SOURCE INVENTORY COMMENTS
INVENTORY SOURCE ACTIVITY NUMBER BY

~ ,.

| ')a

.

N

.,F'

Form X67, Rev. 2

.
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STRUTilERS WELLS CORPORATION

RADIATION EXPOSURE REPORT

This form is to be filled out when:

(a) Radiographer loses Film Badge in radiation area.

(b) Pocket Dosimeter exceeds 100 mR/hr reading.

(c) Any other incident which may result in questionable Film Badge readings.

Radiographer Film Badge No.

Date Time A.M. P.M.

Nature of Incident:

.

-

-

,

NDE Supervisor

Form is to be filled out in duplicate. Original is to be forwarded to Quality AssuranceManager without delay. Copy is to be retained in X-Ray Department files.

.

,

Form X68, Rev. 1

.



i

_ - . .

- "

S
T
N
E-

M
M
O
C

T
R
O

- P
E
R )

M
Y O
E O
V R
R
U C
S A

E
N N
O I
I HT
A
I RD OA T

.

R A
R
E
P
O

t

- W 6

G 5N
I
D
A
E
R 4
)
R
H
/
R 3t

(a
M
U

" M 2I
X

g s @.. M
A

,.
1

-

E

D O
C
R
U
O O
S

.

v
e
R

- ~
,

-
. A-

-
@ 2

7E XT_

A
D m

r
o
F

_

.
_ .

- .

| |



-

_ " A w
"

s
-

- ,

S
T
N
E
1

2
1

0
C

T
R
O .

-

P
E
R

Y
E
V
R
U
S

N
O
I
T
A
I RD O
A T i

R A
R
E
P
O

- -
.

G
N
I
D
A
E
R

)
R
I
I

/
R
m
(

M
U
M

O I
X
A
M

@

:

.'

y E
a C
B R

U O- O
b O

E S .

v
e

R

- - ,

B
-
2

G 7E XT
M m

. f r
o
F

4

| | |: llll|



_

_

g * -
_
_
_
_

_
-

- -
_

_

-

S
T.
!

E
M
M
O
C

T
R
O
P
E MR O

O
Y R
E
V NR A
U E
S L

C
N
O .

I S
T .

A M
I RD O
A T ,

R A
P
E
P
O

-

- - 6

G
N ^I
D
A
E
R

)
R
I

I

/
R
m
(

M
U
M
I
X
A
M

~

G @ p@
E-

C.

- R
-

. O

. U.

OC
_ S
- ..

v.

ab -e_

- R

- .
_

,

_
@ C_

_ -
. 2.

_
_ 7
. E
_ T X
.

A.

D m-

r
- o

F
_

_
.

| |



-

Struthers
DAILY

ISOTOPE EQUIPMENT MAINTENANCE INSPECTION CHECKLIST

The following items are to be inspected to determine working condition and recorded
below with (X) when satisfactory.

ITEMS: 1. Safety source lock.
2. Source drive cable and crank.
3. Source tube.
4. Capsule cable disconnect.
5. Radiation check at source lock (mR).

ITEMS SOURCE CAMERA
DATE

Co Co RA DIOGRAPHER COMMENTS -

1 2 3 4 5 Ir 1546 1518

_

MW &

)
.

.-

t
%_,/

Form X73, Rev. 2
.

__ _d
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STRUTHERS WELLS CORPORATION
Struthers

ISOTOPE EQUIPMENT DETAILED QUARTERLY MAINTENANCE INSPECTION CllECKLIST

Cobalt-60 Cobalt-60 Iridium-192
The Isotope equipment listed is to be inspected to determine Source # Source # Source #working condition and recorded on this form.

Model # Model #
Size Size Size

OPERATIONS TO BE PERFORMED SATIS. UNSATIS. SATIS. UNSATIS. | SATIS. UNSATIS,

1. Check for change 1 in operating characteristics of the device. gg
2. Check proper operation of source position indicator mechanism.
3. Check proper operation of locking mechanism.
4. Check proper operation of crank.

5. Check source and drive cable for wear or damage.
. theck tor damaned or worn source and drive cante tuneO- and connector wear and damage.

7 Check for rust, dirt or sludge buildup in the source tube.
8. Check proper positioning of source inside the shield.
9 Check shif ting of shield inside projector housing.

10. Check proper connection or all mating components.
11. Check for damage to device which may impair operation.
12. Check for cable drive near box damage and wear.

"'

13. Check proper labeling on equipment. -

'

14. Check Lineac Room doors and interlocks.
Check Lineac t(com audible and15. (Per 10 CFR 34.29(c)) visible warning devices.

16. Check access door locking devices, _

i17. Check rooms for properly posted warning signs.
Comments:

Inspected By

Title

Date

Form X73-A, Rev. 1
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Stmthers' j
STRUTIERS WELLS CORPORATION

'

PROCEMIRE AND RECORD FORM FOR
RECEIVING PACKAGES OF RADIOACTIVE MATERIAL

, 1. Upon receipt of a package containing quantities of radioactive material,
the Radiation Safety Officer (R.S.O.), or his delegated representative,
shall monitor the radiation levels external to the package.

2. This package shall be monitored as soon as practicable after receipt, but no
later than three (3) hours after the package is received during normal 8 to
5 p.m. vorking hours. If received after normal working hours, up to eichteen
(18) hours is allowed.

3. If radiation levels are found on the external surface of the package in
excess of 200 millirems per hour, or at three (3) feet from the external
surface of the packae,e in excess of 10 millirems per hour, the Radiation
Safety Officer shall be immediately informed, and he in turn will notify by
telephone and telegraph, the final delivering carrier and the appropriate NRC
Regional Office.

'

'-

Radiation Record

Source and Quantity

Source Number

Number Millirems on External Surface

Number M1111 rems at 3' From Surface

R.S.O. or Delegated Representative

)
-

Form X74

.
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( [STRUTHERS LTELLS COE? ORATION

RADIATION CF.1TCTION INSTRUMENTS
CALILRATION OF D]SIMETERS

Manufacturer
__

Frequency
___

\- ..- - - .

Dosimeter Due Drites
Serial Number Feb. Feb. Yeb. 'Feb. Feb,. Fab.
'(Issued To) 1980 1981 1982 1983 1934i1985 Comments_ n 1

...-

! |

|

r '

F i

!

_

f

.

- - _ -

h
.

__

'
_-

- _

Julv Julv July 'Julv Jul[ July1980 1981 1982 1983 ! 198 l982
I

4

_-

>

_

m

.N

h

7-- - - -

form X77 ~
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se ce s so - la E MsCL%AR MGULATORY CC64WS&lC96 t saan *Ja n

CURRENT OCCUPATIONAL EXTERNAL RADIATION EXPOSURE
.

T See ir.structions on Back
iv

IDENTIFICATION
- . -- - . _ __

: - --

1, NAME (PAINT - Last fat, and meJa:e) 2. SOOf AL SECUfhTY N0.

,

,1 DATE OF SIP TH (Month, day, yeart 4. NAME CF LICENSEE -

-----
-

Struthers Wells Corporation
--

.
__ ,_

- . = _ - _ - __, - - . _w--- ___ _ - r

_
5. COSE RECORDED FOR iSpecity: Wh0W Dody; 6. WHOLE 00CY OOSE T METHOD OF MONIT0 RING (e.g., Fum 8adge *

e of whole m; ct hands and forearmt STATUS tremi F2; Pocket Chamber - PC Calculat.ons- Caica
X CR GAMMA EB e PC e;g7A,_ __' set and at ties.)

Whole Bocly storgons

8. PERIOD OF EXPOSURE DO$E FOR THE PERIOD trem) 11 RUNNING TOTAL FOR(From - To) CALENDAR QUARTER
9. X OR GAMM A ! 10. BETA 11. N EUTR ON 12. TOTAL tremi'

-

4% e9=-

)
4t

'w/'

LIFE YlME ACCUMULA TE D DOSE
is ensvousforatp 6 is. rovat ausarsety se rotat accusastavio er eseu acc pasa ses voi e to u= vaso eaar ce es mes.ssiesa4 870sg DOSE k.at acCuesutarf 0 post seemet
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( .) TECH / OPS, INC. bEAKTESTINGPROCEDURE
"C

'

LEAK TESTING PRoCElfRC LEAK TEST KIT MODEL 516 p/cE 1 or 2
{

INSTRUCTIONS FOR USE

() This kit is designed for use on Tech / Ops Gamma Ray Projectcrs.11 provides a convenient and safe
method of pertorrning leak tests of radiographic sources in acecroance with NRC regulations, j

vvhich require such tests at intervals of not more than 6 months. '

CONTENTS

Flexible swab bolder with swab
Vial of EDTA solution
Plastic Envelope
Mailing Box
identification Sheet

PROCEED IN THIS MANNGR:

1. F4-sure source is lu|ly retracted and secured in the projector. (Use a survey meter to be sure that
radiation levels are normal.)

2. Remove source guide tube from front of projector or remove shipping plug.
3. Wet the swab with EDTA solution. Shake off excess and insert the swab into the hole in the

shield. Wipe the interior of the hoie thoroughly by rotating swat holder.
4. Withdraw swnb and place in plastic envelope.
5. The swab should now be monitored by turning the survey meter to its most sensitive range.

Place the meter in a low background area and move the swab in its plastic enve(ope to the mc~ter, ,

not the meter to the swab.
6. If there is no indication on the meter, or if the indication is no more than 0.2 mRyr hour above

background, put the plastic envelope with the swab in the mailing box and mail to Tech / Ops,

(") incorporated,40 North Ave., Burlington, Massachusetts 01803. Be sure to fit: out and return the
identification sheet.

7. If the swab should show more tnan 0.2 mR per hour, do not mail. Contact Tech / Ops,Inc., for
specific instructions.

NOTE:if the survey meter available does not have the capability of detecting as little as 0.2 mR
per hour, ship the wipe-test swab to Tech / Ops, Inc., via express. Do not ship if the radiation from
the swab exceeds 2 mR per hour and contact Tech / Ops, Inc., for specific instructions. The
wipe-test swab will be subjected to a precise radio-assay when received by Tech / Ops, and a
leak-test certificate will be mailed promptly. The NRC requires that this certificate be kept with
your records and that it be available for inspection (10 CFR 34.25(c)).

N O TIC E

in order to use this Model 518 Leak Test Kit, the user must be
specifically licensed to do so in accordance with Title 10, Code of
Federal Regulations, Part 34, Paragraph 34.11 (f). If your license
does not authorize the use of this leak test kit, an application for a
license amendment should be filed on Form NRC-313R with the -

Materials Licensing Branch, Division of Fuel Cycle and Material
Safety, Office of Nuclear Material Safety and Safeguards, U. S.
Nuclear Regulatory Commission, Washington, DC 20555.

() Use of this kit without specific ?uthorization constitutes a
,

violation of U. S. Nuclear Regulatory Commission regulations.
,

.

Tech / Ops, Inc.
Burlington, MA

9 February 1981

..m .
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C/ LFAK TES.~oO PROCEDURE
PAGE 2 0F 2

~
-

pm es g\
st,NUk40 NORTH s

euntiNor 4. uA Op g' M8r '
- *.

cN
R ggNED (ds17) 272 LEAK TEST,,;

E t s.
, rc ._

Struthers WelA CorQa'iog. 'E J8406-014
^

Co.Name 9,

1111.FourthAvebsh' NRC y 37-11152-01Street

City. State Varren. Pepnsylvania 16365
Projector ~

Vcdel No. 151 Serial No-- - - _ _

JOSIXX 36907 C-849 25
odei No. . Serial No. Curies

.'

1R-192 CO-60 _ X CS-137 Other

dormed By 0' ,) (C. Rowles) 7-10-84Date

fhe United States fiuclear Fihgulatof) Com-T / FOA TECH-OPS USE ONL4#

mission requires that radiographic sources he
tested for evidence of leak!ng at the time of
manufacture and thereafier at .-iot more than

The amount of iemovable coritamination PROCESSED AT TECH. OPS ON 9 y( srsix-menth intervals*

. _ , .

muut r:ot exceed 0.005 microcuries. If ihe ter.1 RADIONY 4 OCI WE-M
shows more thLn 0.005 microcerie of remova- |

%
m TEST PERFORWED BY O,/.b. b.ble contamiriation, the source and equip ~ ent .

must be immediately taken out of serv!ce and | U M N UJE - I -h - 3 C
be .epaired or be disposed cf. P!easo 1ote tnat
Uns source must be testeo aga n on or before

'

um - - . - - - - _ - - ~
- -J' .- ..

)'

ORIGIN AL

i
1

i j~)

| U



) WASTE MA ENT
PAGE 1 0F 3

, . . - ~ ~ . ,

O'/ Struthers secno" n
~. . _ .-

WASTE MANAGEMENT

The disposal of licensed material shall be in accordance with Section

20.301 of 10 CFR Part 20. This licensed material will be disposed of by

returning to the original supplier or to another specific licensee authorized

to possess the licensed material. Certificates of these transactions shall

be maintained on file by Struthers Wells Corporation.

._

O
_

m

I



WASTE MA GEMENT
*

. PAGE 2 0F 3*

TO :. {Td u T// ca s f
,

pt i ( s ' /.

~P. f * . /?e >- f
A '

$ht e is n- 4' /4. /4 2 ? s- <: ' '.
.,

,s . .;.
..

//. NOV 15C4

[g IECEIVED ,.

SUBJECT: ISOTOPE RECEIPT "c%.
- + -

\ve s.; cc/.s
.s

.

.

ATTACHED PLEASE FIND A COPY OF AN ISOTOPE RECEIPT FOR
.

THE RETURN OF / MODEL S~d O JL/, SN N/

M /f 2 , SOURCE SN h /- 6 6 RECEIVEDCONTAINING

AT TECH /0PS, INC ON /0 - 3 / " 8 Y .

--

O
THANK YOU,

DATE //-/" b TECH /0PS, INC.
40 NORTH AVENUE

' BURLINGTON, MASS 01803
U.S.A.
TEL. 617-272-2000

.
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.
'
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j ' . A . r. '

O '

.,. . . . . ,
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WASTE MANAGDIENT,

PAGE 3 0F 3

I '

'
SALES COPY

: Tech / Ops, Inc..

RADIATION PRODUCTS DIVISION,

Received From b R U +h c ./2 W e.l| 5

Address (A ) 6 K t2 C N Date /0|3i 19 84
.-
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NE El a*E E h : k'illier. O. F. iller lief
*

'

Lictnsc Ice F.ar.:gerent Eranch- --

Of fice of Adr.inistration --
.

John E. Glenn, Chief '

Nucicar Materials Section B
Divisitan of Engineering and

Technical Prograc:s .

LICENSE FEE TRASSMITTAL
- -

A. REG 10'

1. APPLICATIO'i ATTACHED

Applicant / Licensee:,, Sn AhvirS \dc\IS frVOnroMC)n
_

t

Application Dated: 9 ao N;
i i

Control No.: 104445 -

/
- License No.: Sl' ill 5 2 -O 1

.h. FEE ATTACHED

Amount: * 7 CO ,00

I Check No.: 9444
.

3. ComENTS
rn \

0b gh signed %nemrtn phd[kg6
Date \o h%

'

c.

E. LICENSE FEE MR;AGEMENT ERA';CH

1. Fee Category and Amount: 700 )
:

2. Correct fee Faid. Application r,uy be precessed for:
,

Icendt.ent

Renewal
.

'Licente

Signcd O &cdgs

( ) M h. e, h ' 6 'cate
. 3

~

I : ', I FOR''. 213
....

____._ _ _ _ _ _ _ _ _ _


