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DEPARTMENT OF THE ARMY
h,

McALESTER ARMY AMMUNITION PLANT
MCALESTER. OKLAHOMA 74501 -5000

NOV 2 2 935 'i.m. o
" " " " ~ " November 18, 1985

. - i

SMCMC-QAM-M _)

Mr. C. L. Cain
Nuclear Materials Safety Section
U. S. Nuclear Regulatory Commission
Region IV
Parkway Central Plaza Building
611 Ryan Plaza Drive, Suite 1000

-

Arlington, Texas 76011 '

Dear Mr. Cain:

Reference your letter, 31 October 1985, Mail Control No. 18501, concerning
our renewal application dated December 20, 1984.

In response to the specific items requested: ,

~

'

1. The individuals primarlly responsible for the training > program
are MR. EDDlE D. F0WLER, Director;for. Quality Assurance 1and MR. LEE MAXWELL,
Safety Officer. Two copies of;their' qualifications (extracted'from'MCAAP'

Regulation 702-4) are attached. Also~ attached is a. document verifying training
accomplished in February 1985 by Captain Jeff Haeberlin, Fort Sill, Oklahoma.

2. Two copies of a 24-question examination'(assistant radiographer)
are attached. -

,

'

o
e

.

3. Two copies of 341-question examination (radiographer) are' attached.
This is given in conjunt .ibn with the 24-question examination mentioned
above. .

4. Two copies of our internal inspection' program are attached (extracted
from MCAAP Regulation 702-4, Section III).

5. Two copies of our daily utilization log are attached.

6. Two copies of the Figure 7 referenced in Appendix B, Section VI.2.c
of our renewal application.

We believe the above items will satisfactorily complete our application;
however, in addition, we are attaching one complete copy of MCAAP Regulation
702-4. This may be helpful if further information is required. Please note

- 8602240498 851226
REC 4 LIC30
35-19189-02 PDR
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that Mr. David Prescott, formerly chief of_ Management and Acceptance Division
and Alternate Radiation Control Officer, passed away in August 1985. His
replacement will be named in the regulation when a change is published sometime
after January 1, 1986.

If there is further information required, we will be pleased to furnish
it as quickly ts possible. My phone number is 918-421-2557 (commercial).

Sincerely,

)<~ ax,

Randell L. Cook
Chief, Management and Acceptance
Division

7 Enclosures i

k
_ _ _ _ _ _ _ _ _ _ _ J
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Appendix A

ANNEX 5

PERSONNEL QUALIFICATIONS

Personnel qualifications af fecting active control over the radiography program
at this installation are listed by office symbols and name as follcws:

1. SMCMC-SF, L. V. MAXWELL (Radiation Protection Officer)

a. Formal Education:

(1) BS, Oklahoma State University

(2) Life Science Courses, US Navy

b. Experience:

(1) Seventeen years experience in ionization and non-ionization radiation
equip =ent associated with depot production safety.

(2) Chief, Safety Office, McAlester Ammunition Facility, for 20 years,
1965 to present.

2. SMCMC-SF, John D. Watson (Alternate Radiation Protection Officer)

'

a. Education:

(1) Academic Graduate, McAlester High School

b. Experience:

(1) Ordnanceman, 66-69

(2) Foreman, Ordnanceman, 69-71

(3) Industrial Engineering Technician, 71-75

(4) Safety Specialist, 75 to present

c. Technical Training:

(1) Industrial Safety

(2) Munitions Safety

(3) Safety Program Management

(4) Hazardous Material Transport and Handling

(5) Occupational Safety and Health

(6) Accident Prevention

40
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3. SMCMC-QA, E. D. F0WLER, QA Director (RCO)

a. Formal Education:

(1) BS (htth and Physics), East Central State College (OK), 1958.

(2) Masters Degree Candidate, Highlands University, Las Vegas, NM, 1960.

b. Experience:

(1) Secondary level teacher in Math, Physics, and Science, 58-62.

(2) Special Weapons Technician and Training Coordinator, Naval Ammunition
Depot (NAD), McAlester, OK, 62-65.

(3) Quality Assurance Department Manager, NAD, McAlester, OK, 65-77.

(4) Director, Quality Assurance, McAlester Ammunition Facility, 7 7 te present.

c. Other Training:

(1) Special Weapons Cadre, Various Systems, DASA, Albuquerque, NM. -

(2) Tritium monitoring, NAD, McAlester, OK.

4. SMCMC-QAM-T, JIMMY L. HOLMAN

a. Formal Education:

(1) A/A (Management), Eastern Oklahoma State College

(2) 30 hours (Business Management),SE Oklahoma State University

b. Experience:

(1) Advanced Waaponsman, 63-67

(2) Inspector, Gages C, 67-72

(3) Quality Assurance Specialist, 72-83

(4) Supvr Quality Assurance Specialist, Test and Acceptance Branch, Mar 84
to present.

b. Technical Training:

(1) 310 hours, DASA (Navy GMT Nuclear Weapons Course)

41
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I DIOPOOITION FORM ,
'

g g
For use of thi) form, see AR 34015. the proponent agenc/ L2 TAGO.

REFERENCE oR OFFICE SYMBOL SUBJECT
' '

,

*: .], , ,

'

1 -)., SMQMC-QAM FY.85 Refresher Training for Radiographers,.. i n, , 2

'
j

7 O DATE 1
SMCMC-QA SMCMC-QAM 4 Mar.85 cuF;. ,'

Mr. 'Prescott/n.cp/.2537. , *,
,

- .n- ,

1. Reference MCAAPR 702-4, Appendix A, Annex'2. * " '

2. CPT Jeff Haeberlin, RPO, Fort Sill, OK, conducted training on 28 February 1985 in, i

Radiation and Radiation Protection. Also discussed were worker rights'and responsibilities,.
radiation protection standards, radiation definitions and sources, natural radiation, '

medical radiation, and consumer products radiation. '
' -.,

3. The following personnel were present:
,

,

D. L. Prescott
:... , . . . . . -- . .-,

Ji: cay L. Holman

Ronnie L. Smith
'

Wallace R. Allen

Lee V. Maxwell *

John D. Watson
,

Harcld E. Washington '

Dorothy A. Malone

Don Weiher
.

af _

p-
D. L. PRESCOTT
Chief, Management and Acceptance

'
,

Division

CF

[SMCMC-SF '

SMCMC-QAM-T
SMCMC-PTR (T)
1 Ea Indiv , .,

,

. ,

.. .,.
. . .

,

;
c

, .

e
,

. ..

,

t
.

I
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Appendix'A

ANNEX 5^

PERSONNEL QUALIFICATIONS
-

.

Personnel qualifications affecting active control over the radiography program
at this installation are listed by office symbols and name as follows:

1. SMCMC-SF, L. V. MAXWELL (Radiation Protection Officer)

a. Formal Education:

(1) BS, Oklahoma State University

(2) Life Science Courses, US Navy

b. Experience:

(1) Seventeen years experience in ionization and non-ionization radiation
equipment associated with depot production safety.

(2) Chief, Safety Office, McAlester Ammunition Facility, for 20 years,
1965 to present.

2. SMCMC-SF, John D. Watson (Alternate Radiation Protection Officer)
.

a. Education:

(1) Academic Graduate, McAlester High School

b. Experience: .

(1) Ordnanceman, 66-69

(2) Foreman, Ordnanceman, 69-71

(3) Industrial Engineering Technician, 71-75

(4) Safety Specialist, 75 to present

c. Technical Training:

(1) Industrial Safety

(2) Munitions Safety

(3) Safety Program Management

(4) Hazardous Material Transport and Handling

(5) Occupational Safety and Health

(6) Accident Prevention
|-
| 40
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3. SMCMC-QA, E. D. F0WLER, QA Director (RCO)

a. Formal Education:

(1) BS (Math and Physics), East Central State College (OK), 1958.

(2) Masters Degree Candidate, Highlands Unive.rsity, Las Vegas, NM, 1960.

b. Experience:

(1) Secondary level teacher in Math, Physics, and Science, 53-62.

(2) Special Weapons Technician and Training Coordinator Naval Ammunition
Depot (NAD), McAlester, OK, 62-65.

(3) Quality Assurance Department Manager, NAD, McAlester, OK,- 65-7 7.

(4) Director, Quality Assurance, McAlester Ammunition Facility, 77 to present.

c. Other Training:

(1) Special Weapons Cadre, Various Systems, DASA, Albuquerque, NM. -

(2) Tritium monitoring, NAD, McAlester, OK.

4. SMCMC-QAM-T, JIMMY L. HOL%N

a. Formal Education:

(1) . A/A (Management), Eastern Oklahoma State College

(2) 30 hours (Business Management),SE Oklahoma State University

b. Experience:

(1) Advanced Weaponsman, 63-67

(2) Inspector, Gages C, 67-72

(3) Quality Assurance Specialist, 72-83

(4) Supvr Quality Assurance Specialist, Test and Acceptance Branch, Mar 84
to present.

b. Technical Training:

(1) 310 hours DASA (Navy GMT Nuclear Weapons Course)

41
1
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*DIOPOCITION FORM g, g
For use of this form, see A9 3441% the proponent agency is TACO.

REFERENCE oA OFFICE SYMBOL SUBJECT
' '

- .
, ,

, *
. . ,

SMCMC-QAM FY.85 Refresher Training for Radiographers '
c ,,e

--1
.,, , ,

.
-

SMCMC-QA SMCMC-QAM 4 Mar.85 cMT;; ITo 0 DATE
.

Mr. ' Prescott/ti,cp/2557. *
,

'

' - .'.: ~

1. Reference MCAAPR 702'-4, Appendix A Annex 2. '' ' ' '
,

~ *

,

2. CPT Jeff Haeberlin, RPO, Fort Sill, OK, conducted training on 28 February 1985 in. i

Radiation and Radiation Protection. Also discussed were worker rights ~and responsibilities,.
radiation protection standards, radiation definitions and sources, natural radiation,-

* '

medical radiation, and consumer products radiation.
'

-
. -

, ,

3. The following personnel were present:
,

,

D. L. Prescott
;

., . . . - , , . . . . . ..- -

Jimmy L. Holman

Ronnie L. Smith
'

Wallace R. Allen
*

Lee V. Maxwell

John D. Watson
.

Harold E. Washington
'

Dorothy A. Malone

Don Weiher ,

.

_ s /t .-

s
-

-

/ D. L. SCOTT
Chief, Management and Acceotance

Division-

.

CF: > ',

[SMCMC-SF
'

SMCMC-QAM-T
SMCMC-PTR (T)
1 Ea Indiv '
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Appendix A,

ANNEX 3
i

RADIATION SAFETY COURSE

SAMPLE TEST FOR PHASE I TRAINING

NAME GRADE

BADGE NO. PASSED FAILED

DATE GRADED BY

j (Representative Sample Test in Support of Annex 1. Appendix B)

1. Pocket dosimeters depend upon a for their
indication.

1

a. G-M tube c. Quartz film electroscope-
b. battery to provide d. theory that like charges

electrical power attract and-dislike charges !

: repel.

2. The formula for the inverse square law is:

a. 1 D c. I D ~

2 l 2
. .

I 2
I D2 2 y,

b. I D d. I D
g

. .

2 2 2
i 1 D I D2 g 2 1

-

3. Biological half life is:

: a. The time it takes 1/2 of the atom of a radioisotope
; to disintegrate.

b. The time it takes 1/2 of a radioactive material to be
] passed from the body as waste material.
! c. The time it takes to rid the body of 1/2 of a radioactive
] material by a combination of biological elimination and
'

radioactive decay.
'

4 Radiation intensity at a certain point is 20 r/hr. How many
i HVL are required to reduce the intensity to 5 r/hr?

27 :
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5. ' Radioactive half-life is:+

4

a. -The time it takes one-half of the atom of a radioisotope
to disintegrate.

t b. The time it takes one-half of a radioactive material to*
.

be passed from.the boly as waste material.
__ _The time needed to rid the body of one-half of a radioactivec.

material by a combination of biological elimination and.
radioactive decay. ;

6. Camma and x-radiation damage human body tissue by a process known >

as .

'
7. The HVL of lead for CO-60 is 0.49 inch. At a certain distance

from the CO-60 source, radiation is 600 mr/hr. What thickness
of lead is. required to reduce the intensity.to 75 mr/hr?

8. The whole body radiation dose must normally be limited to a
dose of: ,

1-1/4 rems /qtra. 7-1/2 rems /qtrc.
b. 18-3/4 rems /qtr d. 5 rems /qtr .

9. Portable instruments used to monitor radiation areas are
called:

a. film badges c. personnel monitoring devices t-b. survey meters d.- environmental badges

10. The unit that compares the biologists' effectiveness of the ,

-

different types of radiation is the: '

a. rem c. RBE
b. RAD d. roentgen

,

11. A given radiation dose will cause less damage if it is received
over a very short period of time than if it is received over-
a long period of time.

~
'a. True

b. False

12. The term RAD stands for:
.

13. In most radiographic' operations, the ionization chamber survey
-

meter is more desirable than the G-M counter.
a. True
b. False

14. The intensity at i foot from a 10 curie source of IR-192 is
59 r/hr. The standard dose rate for 1 curie at 1 foot for IR-192.

is .

28
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15. The time rate at which a radiation dose is received is called:

_

16. The most penetrating radiat. n from radioisotopes is:

a. Beta particles c. Gamma rays
b. Alpha particles -d. X-rays

17. At 10 feet from an isotope, radiation intensity is 150 mr/hr.
The intensity at 1 foot would be,

!
.

(Show your work.)

1

18. Radiation intensity at 6 feet from an isotope is 40 r/hr.
At what distance would the intensity be reduced to 10 r/ht.-
(Show your work.)

.

.

19. Two types of personnel monitoring devices are:
,

a.

b.

20. The physical effects of radiation on th'e body of the
individual receiving the radiation are called:

a. Somatic effects c. Genetic effects
___

; b. Latent effects d. Radiosensitive effects

21. The permissible accumulated dose for a person who is 37 years
old is -.

22. The primary hazard in radiography comes from:
.

a. internal radiation c. beta particles
b. gamma rays and alpha d. external radiation

particles '

23. Materials exposed to gamma rays and x-rays become radioactive
and dangerous to handle.

a. True
b. False

29
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24. An x-ray machine presents an internal hazard.

a. True
b. False

.

9

9
-

e

e

30
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ANNEX 3-

! RADIATION SAFETY COURSE

,
SAMPLE TEST FOR PHASE I TRAINING

,

NAME GRADE,

. BADGE NO. PASSED FAILED-

DATE GRADED BY
,

(Representative Sample Test in Support of Annex 1. Appendix B)
4

1. Pocket dosimeters depend upon a ~for their
indication.

.

a. G-M tube c. Quartz-film electroscope
b. battery to provide d. theory that like charges

j. electrical power attract and dislike charges
; repel.
:
i 2. The formula for the inverse square law is:
'

.

2
, a. 1 D c. I D2 g t 2
| . .
J

I 2
1 D Di i 2 2 g.,

b. I D d. I D '

; g ,,

q = =
,

s

Df Df
I I2 2

-

| 3. Biological half life is:
i-

| The time it takes 1/2 of the atom of a radioisotopea.
a to disintegrate.
/

b. The time it takes 1/2 of a radioactive material to be,

passed from the body as waste material.
i

The time it takes to rid the body of 1/2 of a radioactivec.
; material by a comoination of biological elimination and
j radioactive decay.
1

,

1 4. Radiation intensity at a certain point is 20 r/hr. How many
| HVL are required to reduce the intensity to 5 r/hr?
'

j .

I
b

i

!
27 &
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b
- 5. Radioactive half-life is:

The time it takes one-half of'the atom of.a radioisotopea.,

to' disintegrate.
b' .

! The time it takes one-half of a. radioactive material to
be passed.from the body as waste material..
The time needed to rid the body of one-half of a radioactivec.

4

material by a combination of. biological elimination and 1

radioactive decay.,

t

6. Camma and x-radiation damage human body. tissue by a process known
asp .

'
7. The HVL of lead for CO-60 is 0.49 inch.- At a certain distance

from the CO-60 source, radiation is 600 mr/hr. What thickness-
| of lead is required to reduce the intensity to 75 mr/hr?-

4

s- 8. The whole body radiation dose must normally be limited to a
'dose of:,

!j 1-1/4 rems /qtra. 7-1/2 rems /qtrc.
i b. 18-3/4 rems /qtr d. 5 rems /qtrj.

9. Portable instruments used to monitor radiation' areas'are'

called:

4 a. film badges c. personnel monitoring devices -
; b. survey meters d. environmental badges
!
i 10. The unit that compares the biologists' effectiveness of thei different types of radiation is the:
!

| a. rem c. RBE
b. RAD d. roentgen

,

i 11. A given radiation dose will cause less damage if it is receivedj over a very short period of time than if it is received over-
j a long period of time.
! '

-,
; a. True

. ;
^

b. False
, .,

'
t12. The term RAD stands for:

,

,

.

1
13. In most radiographic' operations, the ionization chamber survey

-

meter is more desirable than the G-M counter.i
i

i a. True
F b. False

: 14. The intensity at I foot from a 10 curie source of IR-192 is !

i

59 r/hr. The standard dose rate for 1 curie at i foot for IR-192.

i is
.

I i

i f

28
! ;
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15. The time rate at which a radiation dose is received is called:-

__

16. The most penetrating radiation from radioisotopes is:

a. Beta particles c. Gamma rays
b. Alpha particles d. X-rays,

17. At 10 feet from an isotope, radiation intensity is 150 mr/hr.
The intensity at i foot would be .

(Show your work.)
;

::

18. Radiation intensity at 6 feet from an isotope is 40 r/hr.
At what distance would the intensity be reduced to 10 r/hr.

] (Show your work.)
4

!

|.
.

19. Two types of personnel monitoring devices are:

a.

D.

20. The physical effects of radiation on ch'e body of the
individual receiving the radiation are called

a. Somatic effects c. Genetic effects
___b. Latent effects d. Radiosensitive effects

21. The permissible accumulated dose for a person who is 37 years
old is -.

22. The primary hazard in radiography comes from:.

,

a. internal radiation c. beta particles
b. gamma rays and alpha d. external radiation

particles '

23. Materials exposed to gamma rays and x-rays become radioactive !
and dangerous to handle. '

a. True
! b. False
i

j 29
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24. An x-ray machine presents an internal hazard,

a. True
b. False

.

A

%

o
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FINAL EXAMINATION
'

SAMPLE TEST

,

NAME GRADE

BADGE NO. PASSED FAILED

DATE GRADED BY

1. The standard dose rate of a radioisotope is expressed in:
,

. a. Roentgens per hour per curie at any standardized distance
not exceeding 75 feet.

b. Roentgens per hour per curie per-foot.
c. Roentgens per hour per curie at a distance of one foot,
d. None of the above.

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. .

:

3. The pocket dosimeter has the advantage of:
a. Being more accurate than the film badge,
b. Providing an immediate indication of radiation exposure.

: e. Providing a permanent record of radiation exposure.
d. All of the above.4

4. There are five var ables which influence'the effect that
~

j radiation doses have on individuals. List three of these
j variables.

r

f a.

! b.
I

c.
.

5. The most serious radiation exposure is to the:

a. Whole body
b. Feet and ankles
c. Skin
d. Hands and forearms

i

31,
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6. - Radiation-intensity at 6 feet from an isotope.is 40 r/hr.
What distance would the intensity be reduced to.10 r/hr?

7. When reading lov levels of radiation, the
(G-M counter or ion chamber meter) is more effective.

8. A person who becomes contaminated with radioactive material
can spread contamination to other persons.

.

a. True
b. False

9. Effective half-life is:
a. The time it takes one-half of the atoms of a radioisotope

to disintegrace,
b. The time it takes one-half of a radioactive material to

be passed from the body as waste material.
c. Tha time needed to rid the body of one-half of a radioactive

material by a combination of biological elimination and
radioactive decay.

10. Pocket dosimeters depend upon a (fill
in from below) for their indication. '

a. G-M tube.
b. 3attery to provide electrical power.
c. Quarta fiber electroscope.
d. Theory that like charges attract and unlike charges repel.

11. Two types of survey meters are and
.

12. The nornal operating range of a pocket dosimeter is:
___

a. O to 200 mr.
b. 50 to 500 mr.
c. O to 75 r/hr. '

d. 25 to 250 r.
'

13. At 10 feet from an isotope, radiation intensity is 150 mr/hr.
The intensity at I foot would be

.

32
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14. The term "RBE" stands for .

15. Devices attached to the clothing of people working in radiation
areas for measurement of radiation are called:-

.

| a. Survey instruments.

| b. G-M counters.
i

~ c. Personnel monitoring devicas.
d. Portable rate meters.

16. The standard dose rate at 1 foot for CO-60 is 14.5 r/hr/ curie.---

What is the intensity at 1 foot for a 7 curie source of CO-607

a. 14.5 r/hr
b. 75 r/hr
c. 145 r/hr'

d. 101.5 r/hr
|

17. For each year a person is past age 18. how many rems arei

deposited in his radiation bank account fcr whole-body exposure?

a. 18-3/4 rems
b. 12 rems

'

c. 1-1/4 rems
d. 5 rems

18. The formula for finding permissible accumulated dose is:

a. 12 (N-18)
b. 18 (5+N)
c. 5 (N-18)

l d. 12 (N+18)
l
f 19. The inverse square law as applied to radiation protection

states that:

Radiation intensity varies inversely as the square of thea.
time spent near the source.

b. Radiation intensity varies proportionally with distance
| from the source.
| c. Radiation intensity varies inversely as the square of the

distance from the source.

| 20. The basic unit of measure used to express gamma or X-radiation
exposure is the

l
a. rem
b. rad
c. roentgen
d. RBE

i

!

33
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21. The radiation effects which can be passed on to the offspring
| or to a later generation of a person receiving radiation are
i called:
!

a. Future effects
b. Genetic effects

| c. Somatic effects

| d. Radiosensitive effects

22. The unit that expresses the biological dose produced in humans
by any type of radiation is the:

. a. rem
! b. rad
| c. roentgen

d. RBE

| 23. Radiation intensity at a certain point is 20 r/hr. How many
HVL are required to reduce the intensity to 5 r/hr?

24. In relation to radiation effects, MLD stands for? .

s

25. List concrete, lead, and steel in order of their effectiveness

! ia providing shielding against radiation.
i
,

a. .

b.

'-'c.

26. We have a 1 Ci source of F (T =66.6 sec.) whose originalg
activity was 128 C1. How much time has passed? -

| 27. Ten years ago 60 Ci of CO-60 was purchased. With a half-life
'

of 5.28 years, what is its activity in ci now?

|
'

328. Ifsandhagadensityof100lbs/ft and concrete a density of150 lbs/ft , it takes 3/4 as much sand as concrete to give the
same shielding effect.

a. True
| b. False

34
|
'
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29. It is necessary for an occupationally exposed individual
! (radiation _ workers) to perform most of his duties 5 meters

away from a 25 C1. source ~of Sodium-22 (radiation level for
1 C1. at I meter is 1.2 r/hr). What is the dose rate of the
radiation field he must work in if no shielding is~provided?

.

.

! !

30. Using the answer to problem 29, how many half thicknesses
of shielding must be provided to reduce the dose rate to less
than 2 mR/hr?'

'

:[
j
f

I

i
.

b

1

l

k

I

f

I

.

f

k

.!

I

i

;
-

1
4

:

|
4

4

I
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ANSWER SHEET

Corresponding answers to Radiation Safety Course Phase I and Final Examination.

Phase I (Sample Test) Final Examination (Sample Test)
1. Quartz film (fiber) electroscope 1. c
2. d 2. d
3. b 3. b
4. 2 4. Area of Body Exposure5. a Real time of exposure6. Ionization Chronological age7. 1.47 Body part8. a Biological aspect of individual9. b 5. a

10. c 6. 12 ft
11. b 7. GM counter12. Radiation Absorbed Dose 8. a
13. a 9. c
14. 5.9 10. e
15. Exposure / Dose Rate 11. Ionization Chamber /G-M Counter

,

16. c 12. a
17. I = 15 r/hr 13. 15 R/hr
18. D = 12 ft 14. Relative Biological E_ffectiveness

,

z
15. c19. Film Badges and Pocket Dosimeters

~16. d20. a
95 17. d

18. 5(N-18)
i 23. b 19. c
.

24. b 20. c
21. b
22. a
23.- 2 .

24 Median Lethal Dose
25. Lead, steel, concreta
26. 466.2 Sec (7 half-life)
27. 16.585 curies ---

28. b
29. 1.2 R/hr
30. 10 HVL

..

/

36
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k;
[% 'th FINALTEXAMINATION-

SAMPLE TEST
,

NAME GRADE

BADGE NO.- I -- PASSED- FAILED'
i

'

DATE GRADED BY

1. The standard dose rate of a. radioisotope is expressed in:
~

.t i

a. Roentgens per hour per curie at any standardized distance:
not exceeding 75. feet.

b. Roentgens per hour per curie per foot.-

c. Roentgens par hour per curie at a distance of 'one foot.
d .- None of the above.

i w

2. When a body \ tissue cell ic damaged by radiation:>

i

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. .

' 3. The pocket dosimeter has the advantage of:
a. Being more accurate than the film badge,
b. Providing an immediate indication of radiation exposure.
c. Providing a permanent record of-radiation exposure,
d. All of the above.

~

4. There are five variables which influenc'e the effect that
radiation doses have on individuals. List three of these
variables.

* '

- -

3.

b. - Y
,

' . c.

' 5. The most sericus radiation exposure is to the:

1

a. Whole body
b. Feet and ankles
c. Skin

' . , d. Hands and foreams
,

a r. ;

A ,

31- --
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6. Radiation intensity at 6 feet from an-isotope'is 40 r/hr.
What distance would the intensity be reduced to 10 r/hr?

7. When reading low levels of radiation, the
(G-M counter or -ion . chamber meter) is more ef fective.

8. A person who becomes contaminated with radioactive material
. .

can spread contamination to other persons.
:-

a. True
b. ' False<

9. Ef fective half-life is:

The time it takes one-half of the atoms of a radioisotopea.
to disintegrate,

b. The time it takes one-half of a. radioactive material to
be passed from the body as waste material.
The time needed to rid the body of one-half of a radioactivec.
material by a combination of biological elimination and
radioactive decay.

10. Pocket dosimeters depend upon a
(fill

in from below) for their indication. ~

a. G-M tube.
b. Sattery to provide electrical power.

Quartz fiber electroscope.c.

d. Theory that like charges attract and unlike charges repel.

11. Two types of survey meters are and
.

12. The normal operating range of a. pocket dosimeter is:
___

a. O to 200 mr.
b. 50 to 500 mr.
c. O to 75 r/hr. ~

d. 2s to 250 r.

13. At 10 feet from an isotope, radiation intensity is 150 mr/hr.
The intensity at I foot would be

.

32
J
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-14. The term "RBE" stands for .

'

15. Devices attached to the clothing,of people working in_ radiation
areas for measurement of radiation are called:<

.

a. Survey instruments.

4 b. G-M counters.
'

c. Personnel monitoring devices,
j d. Portable rate meters.

16. The standard dose rate at l foot for CO-60 is 14.! r/hr/ curie.'.
---

{ What'is the intensity at 1 foot for a 7 curie source of Co-60?

a. 14.5 r/hr
b. 75 r/hr

i c. 145 r/hr
d. 101.5 r/hr

j. 17. For each year a person is past age 18, how many rems are
deposited in his radiation bank account for whole-body exposure?''

a. 18-3/4 rems
i b. 12 rems

'

c. 1-1/4 rems
d. 5 rems;

| 18. The formula for finding permissible accumulated dose is:

_

a. 12 (N-18)
I b. 18 (5+N)
; c. 5 (N-18)

d. 12 (N+18).

>

19. The inverse square law as applied to radiation protection
states that:

I Radiation intensity varies inversely as the square of thea.
j time spent near the source..
; b. Radiation intensity varies proportionally with distance

from the source.
c. Radiation intensity varies inversely as the square of the'<

distance from the source..,

20. The basic unit of measure used to express gamma or X-radiation
exposure is the:

!
'

a. rem
j b. rad

c. roentgen4

d. RBE
i

33
i
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21. .The radiation effects which can be passed on to the offspring
or to a later generation of a person receiving radiation are*

called:

a. Future effects'
i b. Genetic effects
I c. Somatic effects

| d. Radiosensitive effects

22. The unit that expresses the biological dose produced in~ humans
by any type of radiation is the:

i

; a. rem
i b. rad

c. roentgen
d. RBE

1

23. Radiation intensity at a certain point is'20 r/hr. How many
J

HVL are required to reduce the intensity to 5 r/hr?

i

24. In relation to radiation effects, MLD stands for? --

.

25. List concrete, lead, and steel in order of their effectiveness
in providing shielding against radiation.

'

a.
,

: b.

~'c.

26. We have a 1 Ci source of F (T 66.6 sec.) whose original
: activity was 128 C1. Howmuchk=ime'haspassed? -

i-
27. Ten years ago 60 Ci-of CO-60 was purchased. .With a half-life-

of 5.28 years, what is its activity in ci now?

4..

3'

If'sandhagadensity_of100lbs/ft and concrete a density of28.
' 150 lbs/ft , it takes 3/4 as much' sand as concrete to give the'

i same-shielding effect.
:
'

a. True
i b. False

'
34
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29. It is necessary for an occupationally exposed individual
(radiation workers) to perform most of his duties 5 meters
away from a 25 C1. source of Sodium 22 (radiation level for
1 C1 at 1 meter is 1.2 r/hr). What is the dose rate of the
radiation field he must work in if no shielding is provided?

30. Using the answer to problem 29, how many half ~ thicknesses
of shielding must be provided to reduce the dose rate to less
than 2 mR/hr?

.

.

%

a

6

4

35
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ANSWER SHEET

Corresponding answers to Radiation Safety Course Phase'I aad Final Examination.
Phase I (Sample Test)

Final Examination (Sample Test)
1. Quartz film (fiber) electroscope 1. ' c2. d 2. d3. ~b 3. b4. 2 4. Area of Body Exposure5. a

Real time of. exposure6. -Ionization
7. 1.47 Chronological age

Body part8. a
9. b Biological aspect of individual

5. a10. e 6. 12 ft11. b 7. GM counter12. Radiation Absorbed Dose 8. a13. a 9. c14 5.9 10. c15. Exposure / Dose Rate 11. Ionization Chamber /G-M Counter16. c 12. a17. I = 15 r/hr 13. 15 R/hr
18. D = 12 ft 14 Relative Biological E_ffectivenessz
19. Film Badges and Pocket Dosimeters 15. c
20. a 16. d ~

2. 95 17. d
18. 5(N-18)

23. b * "

24. b 20. c
21. b
22. a
23. 2
24 Median Lethal Dose
25. Lead, steel, concrete
26. 466.2 Sec (7 half-life)27. 16.585 curies. -28, b
29. 1.2 R/hr
30. 10 HVL

.,
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SECTION III

INTERNAL INSPECTING (AUDITING) SYSTEM

1. Purpose: To verify that receipt, possession, and use of radioactive

materials are continually controlled, audits shall be conducted internally
at periodic intervals. Such audits will provide management with an objective
evaluation of program problems and training needs. Formal internal audit
personnel qualifications, responsibilities, and procedures are as follows:

a. Personnel Qualification: Each individual tasked to perform internal
audits shall as a minimum have first-hand knowledge of operating and emergency
procedures, usa of the sealed source equipment, license conditions, NRC regu-
lations (particularly CFR, Title 10, Parts 19, 20, 30, and 34) and operational
environ =ents, all within an equivalent or greater degree than those of a
qualified radiographer.

b. Procedure: Audits shall be conducted only by thote personnel desig-
nated below, within each quarter of each calendar year on an unannounced
basis. Preferably, audit selection time frames should coincide with on-going
radiography operations.

Chief, Safety Of fice (Radiation Protection Of ficer (RPO)), Team Leader -

Safety and Occupational Health Specialist (Assistant RPO), Alternate
Team Leader

Quality Aasurance Director (Radiation Control Officer)
Chief, Management and Acceptance Division (Alternate Radiation Control

Officer)

Additional technical personnel may be appointed by the RPO in specific areas
of need; however, such appointments shall not replace the above-named personnel.

2. Report and Response:

a. Report: Each audit team shall utilize the guideline criteria in
Annex 4 for inspection and report results to the commanding officer. Reports
shall specify deficiencies noted, recommended corrective action and section
responsible. Each report shall bear team member signature. Observance of
unsafe operational conditions or equipment shall be cause for immediately
ceasing radiography operations and effecting corrective action plans.

b. Response: Corrective action response to discrepancies is required
within 15 working days of the report issuance date; however, actual corrective
action should be completed as quickly as possible. Failure to respond within
the 15-day time period shall necessitate a follow-up memorandum request issued

|by the RPG.

i

8
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ANNEX 4

McALESTER ARMY AMMUNITION PLANT
REPORT OF ANNUAL INTERNAL AUDIT

OF RADIOGRAPHIC FACILITIES

1. Purpose.

2. Scope. Area of process audited.

3. Audit Team Members. (List name, position, and activity symbol)

4. Persons Contacted (including activity symbol).

5. Summary.

6. Audit Findings and Recommendations.

Findings ( ): State the finding clearly and concisely.

Discussion ( ): Background and explanatory comments.

Recommendation ( ): Recommendations for corrective action to be taken,
should be specific, avoid ambiguity. The corrective action that an activity -

must take should be clearly assigned to that one activity.

ACTION:

SIGNATURES OF AUDIT TEAM

Date

Date
_

Date

.

37
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SCHEDULED AUDIT QUESTIONNAIRE

Use in conjunction with Annex 4 of this Appendix.

Activity and Process to be Audited: Receipt, possession, and use of radioactive
isotopes.

Purpose of Audit: To determine compliance with the requirements of Code of
Federal Regulations, Title 10. Parts 19, 20, 30, and 34

STATUS QUESTIONS

Yes No

1. Does the radiographer have his operating and emergency
procedures readily available?

2. Does the radiographer perform the operational check of the
radiac instrument properly?

3. Does the radiographer properly complete the daily inspection
of exposure devices and storage containers?

4. Does the radiographer properly complete the utilization
logbook?

.

5. Does the head radiographer know if the last leak and wipe tests
were satisfactorily completed?

6. Does the radiographer properly perform the required radiation
surveys?

7. Does the radiographer properly post the radiation and high
radiation areas?

8. Does the radiographer know how to establish the high radiation
areas without unnecessarily exposing himself?

9. Does the radiographer know what action to take in case of
accidents or emergencies?

10. Does the radiographer know how to complete the required
information for pocket dosimeters?

11. Are the area safeguards in proper operational condition?

12. Is there any equipment out of calibration?

13. Are the records for survey instrumentations maintained and
up to date?

i

14. Are the records for pocket dosimeters maintained and up to i

date?

38 )
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STATUS QUESTIONS

Yes No

15. Are the records for receipt, transfer, and disposal of
licensed Byproduct Material maintained and up to date?

16. Are the records for the leak and wipe tests maintained and
up to date?

17. Are the records for the quarterly physical inventory main-
tained and up to date?

18. Are the records for the utilization logbook maintained and
up to date?

19. Are the records for the radiation surveys maintained and
up to date?

20. Are the records for the pocket dosimeter readings maintained
and up to date?

21. Are the records for the daily inspection of exposure devices
and stor' ige containers maintained and up to date?

"

22. Are the records for the quarterly inspection and mainte-
nance of exposure devices and storage containers maintained
and up to date?

23. Are the records for the bi-annual inspection of area safe-
guards maintained and up to date?

24. Are the records for the personnel training and qualification
maintained and up to date?

25. Are the posting requirements of 10 CFR 19 met in full?

39
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SECTION III

INTERNAL INSPECTING (AUDITING) SYSTEM

1. Purpose: To verify that receipt, possession, and use of radioactive
materials are continually controlled, audits shall be conducted internally
at periodic intervals. Such audits will provide management with an objective
evaluation of program problems and training needs. Formal internal audit
personnel qualifications, responsibilities, and procedures are as follows:

a. Personnel Qualification: Each individual tasked to perform internal
audits shall as a minimum have first-hand knowledge of operating and emergency
procedures, use of the sealed source equipment, license conditions, NRC regu-
lations (particularly CFR, Title 10, Parts 19, 20, 30, and 34) and operational
environments, all within an equivalent or greater degree than those of a
qualified radiographer,

b. Procedure: Audits shall be conducted only by those personnel desig-
nated below, within each quarter of each calendar year on an unannounced
basis. Preferably, audit selection time frames should coincide with on-going
radiography operations.

Chief Safety Of fice (Radiation Protection Officer (RPO)), Team Leader *

Safety and occupational Health Specialist (Assistant RPO), Alternate
Team Leader

Quality Aasurance Director (Radiation Control Officec)
Chief, Management and Acceptance Division (Alternate Radiation Control

Officer)

Additional technical personnel may be appointed by the RPO in specific areas
of need; however, such appointments shall not replace the above-named personnel.

2. Report and Response:

-a. Report: Each audit team shall utilize the guideline criteria in
Annex 4 for inspection and report results to the commanding officer. Reports
shall specify deficiencies noted, recommended corrective action and section
responsibic. Each report shall bear team member signature. Observance of
unsafe operational conditions or equipment shall be cause for immediately
ceasing radiography operations and effecting corrective action nians.

b. Response: Corrective action response to discrepancies is required
within 15 working days of the report issuance date; however, actual corrective
action should be completed as quickly as possible. Failure to respond within
the 15-day time period shall necessitate a follow-up memorandum request issued
by the RPG.

8
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ANNEX 4 !
;

,

McALESTER-ARMY AMMUNITION PLANT
, REPORT OF ANNUAL INTERNAL AUDIT

] 0F RADIOGRAPHIC FACILITIES

i
1. Purpose.

2. . Scope. Area of process audited.

I 3. Audit Team Members. (Lisc name, position, and activity symbol)

4. Persons Contacted (including activity symbol).

5. Summary.

6. Audit Findings and Recoassendations.
,

j Findings ( ): State the finding clearly and concisely.
i

! Discussion ( ): Background and explanatory comments.
1

Recommendation ( ): Recoassendations for corrective action to be taken,
,

' should be specific, avoid ambiguity. The corrective action that an activity -

must take should be clearly assigned to that one activity.

ACTION:

!

|
i

'

j SIGNATURES OF AUDIT TEAM
:

Date

Date >

|

Date
<

h

1

.

i
.

f
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SCHEDUI.ED AUDIT QUESTIONNAIRE

i
'

Use in conjunction with Annex 4 of this Appendix.
i Activity and Process to be Audited: Receipt, possession, and use of radioactive
j isotopes. ' '

!

: Purpose of Audit: To determine compliance with the requirements of Code of
| Federal Regulations. Title 10. Parts 19, 20, 30, and 34.

| STATUS QUESTIONS

; Yes No
;

i 1. Does the radiographer have his operating and emergency
i procedures readily available?
1

] 2. Does the radiographer perform the operational check of the
; radiac instrument properly?
}

3. Does the radiographer properly complete the daily inspection;

j of exposure devices and storage containers?
,

! 4 Does the radiographer properly complete the utilization
! logbook?
, .

,

! 5. Does the head radiographer know if the last leak and wipe tests"
i were satisfactorily complaced?
i

{ 6. Does the radiographer properly perform the required radiation
| surveys?
4
I

7. Does the radiographer properly post the radiation and high
radiation areas? '

| 8. Does the radiographer know how to establish the high radiation
j areas without unnecessarily exposing himself?
4

j 9. Does the radiographer know what action to take in case of
'

J accidents or emergencies? '

1

10. Does the radiographer know how to complete the required -
-

information for pocket dosimeters?
?

I 11. Are the area safeguards in proper operational condition?

12. Is there any equipment out of calibration?
! '

] 13. Are the records for survey instrumentations maintained and i

up to date?

! 14 Are the records for pocket dosimeters maintained and up to
} date?
i
j 38
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STATUS QUESTIONS

Yes No

15. Are the records for receipt, transfer, and disposal of
licensed Byproduct Material maintained and up to date?

16. Are the records for the leak and wipe tests maintained and
up to date?

17. Are the records for the quarterly physical inventory main-
tained and up to date?

18. Are the records for the utilization logbook maintained and
up to date?

19. Are the records for the radiation surveys maintained and
up to date?

20. Are the records for the pocket dosimeter readings maintained
and up to date?

21. Are the records for the daily inspection of exposure devices
and storage containers maintained and up to date?

*22. Are the records for the quarterly inspection and mainte-
nance of exposure devices and storage containers maintained
and up to date?

23. Are the records for the bi-annual inspection of area safe-
guards maintained and up to date?

24. Are the records for the personnel training and qualification
maintained and up to date?

25. Are the posting requirements of 10 CFR 19 met in full?

39
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DAILY INSPECTION CHECKLIST OF
EXPOSURE DEVICE, CELL, AND AREA SAFEGUARDS

ITEM INSPECTIONS REQUIRED AND (METHOD) SAT *UNSAT

A. All radiation emblems and cautionary
Area Posting placards are present and properly

displayed (Visual)

B. Security locks are functioning
EXPOSURE properly (Visual-Trial)
CELL AND
AREA SAFE-
GUARDS C. Interlock of cell door to exposure

device functions properly (Trial)

D. Area Monitor /Gammalarm audible and *

visual signals are proper (Trial)

E. Electrical cable is not frayed,
pinched, or broken (Visual)

F. Lead and concrete shielding are
intact (Visual)

G. Exposure device container is free
from obvious damage (Visual)

.

H. Barrel lock and shutter function
properly (Visual-Trial)

-

* NOTE: Any element found unsat will be reported to radiographer supervisory.
DO NOT OPERATE EQUIPMENT until corrective action has been accomplished
through the radiographer supervisor.

RADIOGRAPHER (Signature)

DATE
'

FIGURE 10
.

_- - /
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UAILY INSPECTION CHECKLIST OF
EXPOSURE DEVICE, CELL, AND AREA SAFEGUARDS

ITEM INSPECTIONS REQUIRED AND (METHOD) SAT *UNSAT

A. All radiation emblems and cautionary
Area Posting placards are present and properly

displayed (Visual)

B. Security locks are functioning
EXPOSURE properly (Visual-Trial)
CELL AND
AREA SAFE-
GUARDS C. Interlock of cell door to exposure

device functions properly (Trial)

D. Area Monitor /Gammalarm audible and ~

visual signals are proper (Trial)

E. Electrical cable is not frayed,
pinched, or broken (Visual)

F. Lead and concrete shielding are
intact (Visual)

G. Exposure device container is free
from obvious damage (Visual)

.

H. Barrel lock and shutter function
properly (Visual-Trial)

* NOTE: Any element found unsat will be reported to radiographer supervisory.
DO NOT OPERATE EQUIPMENT until corrective action has been accomplished
through the radiographer supervisor.

RADIOGRAPHER (Signature)
,

DATE

FIGURE 10

-3
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DEPARTMENT OF THE ARMY
McALESTER ARMY AMMUNITION PLANT

, McALESTER, OKLAHOMA 74501
1
8 McAAPR REGULATION
| No. 702-4 6 November 1984

Product Assurance

RADIOACTIVE ISOTOPE RADIOGRAPHY PROGRAM

Paragraph

| Purpose-----------------------------------------------------------
1

i Scope --------------------------------------------------------------
2

Requirements -------------------------------------------------------
3

Policy ------------------------------------------------------------- 4
R e s p o n s i b i l i t i e s -------------------------------------------------

5
Changes ------------------------------------------------------------ 6

i Peferences --------------------------------------------------------- 7
| Appendix A. Management Procedures

B. Operating and Emergency Procedures

1. Purpose. To establish management and technical procedures for the control
and use of radioactive isotopes associated with industrial radiography at McAAP.

2. Scope. This regulation establishes distinct internal management and operating
and emergency requirements and procedures for any operation involving isotope:

! radiography.

3. Requirements. Each installation planning to receive, store or use by-product
materials must obtain prior license approval from the Nuclear Regulatory Com-
mission (NRC) as required by Title 10 of the Code of Federal Regulations and
NRC Licensing Guide for Industrial Radiography. These regulations, in conjunctioni

'

with AR 385-11 and DARCOM-R 385-25, provide basic requ!rements for obtaining,
amending and renewing installation license.

4. Policy. The Commander's policy on matters pertaining to radiation safety
| remains that of "no compromise or deviation" f rom established requirements.

Accordingly, the contents of this regulation, as formulated upon NRC, AMC, and,

AMCCOM requirements, shall rigidly be enforced in all situations involving instal-
| lation receipt, storage', and usage of, radioactive isotope materials,

$. Responsibilities. Director, office chiefs, and technical personnel responsi-!
'

bilities in the usage and control of radioactive isotope material used in industrial
radiography are specifically addressed in Appendix A of this regulation. Addi-
tionally, technical operating and emergency procedures for attendant radiography
personnel are explicitly provided in Appendix B. Collectively, Appendices A and B

o .

* This regulation nupersedtn McAAPR 702-4, dated 1 September 1981 with Change 1.

_ - _ - . - _ _ - _ _ - _ _ - - - _ - - _ _ _ - _ - _ _ _ - _ _ _ _ _ - _ - _ _ _ _ - _ _ - _ _ _ - _ _ _ - - _ _ - - _ - - - - - _ - _ _ -
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O
establish and define both management and technician responsibilities for assur- .

ing that radioactive material possessed or used by this installation is in
compliance with current egulations and practices.

*

6. Changes. Changes to this regulation shall be submitted through the Director
of Quality Assurance and Director of Safety for approval by the Plant Commander.

7. References,

a. Code of Federal Regulations. Title 10

b. AR 335-11

c. ARRCOM Suppl 1 to DARCOM-R 385-25

(SMCMC-QA)

O

O2
,

- - -----
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Appendix A.

MANAGEMENT PROCEDURE FOR THE CONTROL AND USE OF
RADI0 ACTIVE ISOTOPES ASSOCIATED WITH INDUSTRIAL RADIOCRAPHY< .

1. Purpose: To establish the internal management procedures for the control
and use of radioactive isotopes associated with industrial radiography.

2. Scope: This appendix addresses management procedures and related inspection
! systems necessary for assuring that Nuclear Regulatory Commission (NRC) license

conditions, commission regulations, and operating and emergency procedures are
followed by radiographic personnel.

3. Policy: The Commander's policy regarding personnel safety is that of "no
: compromise." This policy is especially applicable to radiography utilizing

radioactive isotopes.

4. General: Code of Federal Regulations (CFR) Title 10, parts 19, 20, 30, and
34 in conjunction with NRC Licensing Guide for Industrial Radiography establish
radiography program requirements as well as procedures to be enacted for applica-

' tion, approval, and amendment of license. The latter regulation further advises
. that management procedures should be prepared separate and apart from operating
" () and emergency procedures provided to radiographers and radiographer assistants.

,

AR 385-11 provides procedures for Department of Army agencies for licensing and
] control of sources of ionizing radiation while ARRCOM Suppl ! to DARCOM-R 385-25
; establishes ionizing radiation protection standards.
1

| 5. Responsibilities: McAAP management personnel designated in this appendix as
i responsible in the control and usage of radioactive isotopes shall familiarize
; themselves with the contents that affect applicable operations as specified

herein,
s t

7
2

I

I

;

'
i

|

' O
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SECTION I

*
RADIOGRAPillC PERSONNEL

AND REQUIRED QUALIFICATIONS

1. Personnel Definition and Responsibility

a. Definition: A radiographer is a person performing or supervising
on-site radiographic operations who is directly responsible for compliance
with CFR and pinnt license conditions. An assistant radiographer la any
person who, under direct supervision of a radiographer, uses radiographic
equipment, sealed sources, or radiation survey instruments in radiography
operations.

b. Renconsibility: The responsibilities of a radiographer as defined
above shall never be assigned to an assistant radiographer. Assistant
radiographer shall never be allowed to assume the responsibilities of a
radiographer.

2. Qualifications

a. Assintant Radiographer: Prior to assignment to assistant radiographer
dutica, each person munt meet the following qualificationn:

(1) Receive instruction in subjects outlined in Section 11 and Appendix B
of this regulation.

(2) Receives latent revised copy of Appendix B (Operating and Emergency
proceduren for Isotopa Radiograph) and CFR, Titic 10. Parts 19, 20, 30, and 34
and la fantliar with the contents therein.

(3) Succenafully completed written and practical toutn/ examinations on
subject matter outlined in Appendix B.

(4) Succennfully completed the written and practical tents / examinations
of the Inst periodic (annual refrenher) training program.

b. Rad iogr.!p,he r s prior to ansignment to radiographer dutien, each pornon
must meet the following qualifications: Succennfully completed the require-
ments linted in paragraph 2a(1) for annintant radiographer and han received
at leant 40 hourn on-job-training (0JT) in (notope radiography for the npccific
nource device to he operated under the direct nupervinton of a radiographer
or radiographer nupervinor.

3. Trainee Entrance: Pornoon may enter the radiography fluid an traineeni
however, they nhall not he utillr.ed an a radiographer annintant in isotope
radiography until natinfactory completton of thn requirementn listed in h
paragraph 2a above.

4
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4. Requalification: Radiographern and Assistants. Annual refresher
|, training will normally be conducted during the first quarter of each calendar
| year; however, mission requirements may dictate an alternate time within that

same calendar year. Refresher training will encompass current pertinent
| regulations and any changes to procedures or equipment. Duration of time
! for refresher training shall normally be at least four hours; however, actual

time used should be dependent upon personnel needs. Written tests shall be
administered to assure ef fectiveness of the training and individual trainee
retention. A tinimum. test score of 80% correct response is required on
refresher teste developed jointly by the Radiological Protection Officer (RPO)
and Quality Assurance Director (SMCMC-QA). Memoranda of individual requalifi-
catton will be issued to SMCMC-QAM and SMCMC-PT. Failure of an individual to
attain an 80% correct response on written examinations should be followed
by further refresher training and retesting in deficient areas.

O

O

$
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SECTION II

TRAINING PROGRMt .

1. Program Requirements: Assurance to the general public and McAAP must
be provided such that personnel are not unknowingly exposed to dangerous levels
of radiation. Such assurance in availabic through the operation of an effect-
ive training program for radiographer personnel as required by CFR, Title 10,
paragraph 34.ll(b). Accordingly, this training program will insure that

personnel handling, transporting, and using byproduct licenned material are
adequately trained in all aspects of radiation safety.

2. li t r in g :

All per4onnel hired or designated to perform radiographic operationsa.
shall receive initial training at the anslatant radiographer level. Personnel
subsequently qualified as radiographer assintants for at least six months may
be re-examined to qualify as radiographers.

b. Personnel hired or designated to perform radiographic operations
shall never be allowed to assume nor be aanigned to radiographer or radiographer
assistant dutics until official training, qualification and certification
actions are ecmpleted.

3. Initial Tralnin3: Each pornon hired or designated to eventually perform
radiogra;, hic operations nhall receive training in accordance with Radiation
Safety Course outlived in Annex 1. Official qualification shall be granted
nubnequent to nattufactory completion of written and practical examinations
for each arei of training.

4. On-Job-Trf nin,. (NIT): All qualified radiographer analatants will receivei
_

a minimum of 40 hours OJT for purpones of improving competency in the handling
and u90 of upmure devicen, nealed sources, and related equipment as well as
proper tru,pec t ion of area saf eguardn. in all canen of OJT application, the
radiographer a uintant shall be nupervised hv a qualifind radiographer and
shall not be allowed to function under his own guidance.

5. yf1rniy1 fg n,in3: Annual training will normally be conducted duringh T

the firnt quarter of each calendar yeart however, thin time frame may be
altered to alli s l'or minulon requirements. All radiographern and annintanta
will receive training on current policy, techniquen, emergency proceduren,
and equipment. Administration of training nhall be in accordance with
Annexem 1. 2. or 3. In all inntanct.n of refrenher training, each radiographer
and radiographor annintant rnunt natinfactority comply with written and practical
anpectn of the refresher training examination. Subnequent to natinfactory
completion of rnfrenhor training, radiographern and annlatant radiographurn

j nhall be anunally recortified in writing by joint approval of the Rp0 and g
SMC!!C-Q A .

6

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



,
<

i

I

|

() McAAPR 720-4
i

Appendix A
,

6. Examination. Qualification, and Certification
.

a. Examinationst Each trainee shall take daily and summary written exami-
nations to verify instruction material retention and individual competency
in handling and usage of equipment. Test score results shall be at least
80% in order to qualify for certification. Fa!!ure to attain 80% correct
response will necessitate additional instructions and re-examination by a
different_ test.

b. Qualification: Radiographors and radiographer assistants shall be
considered qualified with successful completion of the training program and
demonstration of competence and understanding in specified subjects. Quali-
ficd radiographer assistants with six months experience may be re-examined
to qualify as radiographor.

c. Certification: Successful completion of the qualification require-
ments and assignment to radiographer or radiographer assistant functions
shall be certified by SMCMC-QA. Subsequent to qualifying physical examination
as required by DARCOM-R 385-25, the radiographer or radiographer assistant
may function in his certified area.

O

:

|
!

.

|O

,
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SECTION III

INTERNAL INSPECTING (AUDITINC) SYSTEM .

1. Purpose: To verify that receipt, possession, and use of radioactive
materials are coutinually controlled, audits shall be conducted internally
at periodie intervals. Such audits will provide management with an objective
evaluation of program problems and training needs. Formal internal audit
personnel qualifications, responsibilities, and procedures are as follows:

a. Personnel Qualification: Each individual tasked to perform internal
audits shall as a minimum have first-hand knowledge of operating and emergency
procedures, use of the scaled source equipment, license conditions, NRC regu-
lations (particularly CFR, Title 10. Parts 19, 20, 30, and 34) and operational
environments, all within an equivalent or greater degree than those of a
qualifled radtographer.

b. Procedure: Audits shall be conducted only by those personnel desig-
_ _

nated below, within each quarter of each calendar year on an unannounced
basis. Preferably, audit selection time frames should coincide with on-going
radiography operations.

OChief. Safety Of fice (Radiation Protection Of ficer (Rp0)), Team Leader
Safety and occupational Itcalth Snecialist (Assistant RPO), Alternate

Team Leader
Quality Assurance Director (Radiation Control Officer)
Chief. Management and Acceptance Division (Alternate Radiation Control

offleer)

Additional technical personnel may be appointed by the RPO in specific areas
of need; however, such appointments nha11 not replace the above-named personnel.

2. Report and Renponse:

a. Regr_t : Each audit team shall utilize the guideline criteria in
Annex 4 for inspection and report results to the commanding officer. Reports
shall specify deficiencies noted, recommended corrective action and section
renponutble. E1ch report shall best team member nignature. Observance of
unnafe operational conditionn or equipment shall be cause for immediately
ceaning radiography operations nn1 effet. ting corrective action plans.

b. Re y nsg: Corrective action responne to discrepancien is required
within 15 working days of the report innuance date; however, actual corrective
action nhould he completed an quickly an ponnible. Failure to respond within
the IS-day time period nhall necennitate a follow-up memorandum requent innued
by the Rpo.

O
H
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SECTION IV
~

'

ORGANIZA!10N STRUCTURE OF RADIOGRAPHY PROGRAM

*

1. Organizational Chart: Figure 2 provides a standard directorate chart
for the plant radiography program reflecting directorate, office symbol, and
brief summary of related function.

2. Organizational Responsibilities: With regard to the Radiography Program,
eight Directoraten, organized in an equal plane of authority, are assigned
responsibility. Specific responsibilities are described below for each major
participant,

a. Commanding Officer (SMCMC-CO): As the applicant for the NRC license,
the Commanding officer has overall responsibility for all aspects of the
radiography program, which includes:

,

(1) Providing facilities, radiographic exposure devices, radiation
detection equipment, operating and emergency procedures, and radioisotope
training programs which optimize safety in radiation functions.

(2) Procurement of required byproduct materials.

[) (3) Control of the possession, use, and transfer of byproduct materials.<

(4) Arranging for the disposal of decayed sources.

b. Production Support Officer (SMCMC-AO):

(1) Operational control of the building / facility with the exception of
the radiographic operations.

(2) Administrative control over the building / facility,

c. Radiologicnt Protection Officer (SMCMC-SF):

(1) Design and modification / change approval.

(2) Perfornm formal license request, amendment, and renewal correspondence
actions including appendicing personnel qualifications sample test, instructor
personnel, and audit formn as required by references a and b.

(3) Monitors to assure that source disposal or replacement operations are
conducted properly.

(4) Jointly approvea preparation and revision of current operating and
emergency procedures.

gs (5) Establinheu and guiden training programs for the qualification of
(,, radiographers and radiographers' assistants. Provides Iccture and demonstration

training services.

9
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(6) Notifies appropriate NRC Officer by telephone or telegraph and in
*

writing of reportable incidents involving isotope radiography.

(7) Reviews, monitors, and insures that required records are maintained -

pertinent to personnel dosimetry, radiation surveys, source utilization,
quarterly inventory, procurement, transfer, and shipment.

(8) Establishes and directs radiation survey and personnel monitoring
equipment / instrument program.

(9) Approves safety program utilized in the radiography facility.

(10) Establishes periodic monitoring test program.

(11) Assumes charge during emergency situations, investigates their
causes, and determines corrective action / measures.

(12) Insures that personnel dosimetry is effected in accordance with
DARCOM-R 385-25 and related NRC Regulations.

(13) Prepares annual personnel exposure report to Director, Office of
Nuclear Regulatory Research, US Nuclear Regulatory Commission, Washington, DC
20555.

(14) Coordinates all contact with NRC concerning plant radioisotope appli-
cation matters which bear on employee radiation dose records at time of hiring
or termination of employee. Acts in advisory capacity to management.

(15) Establishes procedures for the inspection and maintenance of radio-
isotope source storage containers and exoosure devices, coordinates periodic
inspections and maintenance work performed on contract, and insures that
required records are maintained.

d. Director, Quality Assurance Directorate (SMCMC-QA), RCO:

(1) Administrative 1y responsible for radiographic test functions. Main-
tains control over material in use, during transport, disposal or replacement
and storage. Reviews to insure pertinent records are properly maintained.
Serves as Radiation Control Officer.

(2) Administers training program for radiographers and radiographer
assistants as determined by the RPO.

(3) Maintains exposure device, facilities, and associated equipment.

(4) Directs the excmination and certification of radiographers, radiogra-

pher assistants and trainee level oersonnel.

(5) Ancertains timely scheduling of initial on-job-training (0JT), periodic g
and refresher training program as required by personnel and license requirements.

10
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(6)- Establishes and'mainta[ns internal inspection, inventory, license.
recording, and utilization logging systems.

~ ~

(7) -Assures training records are maintained. Controls training material.

(8) - Prepares and approve operating and emergency procedures. Coordinates
approval with the RPO, SMCMC-SF.

(9) Assumes control, investigates and institutes corrective action relating
to emergency situations.

(10) Acts in advisory' position for radiography to Command.s

(11) Coordinates plans and actions relative to source exchange, disposal,
and need changes in equipments-or procedures with SMCMC-SF and SMCMC-AO.

~

e. Chief, Test and Acceptance Branch (SMCMC-QAM-T):

(1) Maintains roster of qualified radiographers and radiographer assistants.

(2) Notifies and assists RPO and SMCMC-QA concerning emergency situations.

(~ (3) Implements training program as directed by SMCMC-QA.
N

(4) Supervises division personnel and directs daily maintenance of the
facility and related survey and monitoring equipment.

(5) Monitors to assure personnel restricted areas allow only authorized
entrance and dosimetry equipment is properly worn, collected, and forwarded for
processing.

s (6) Assures quarterly inventories of-sealed source and reports results to
the RPO.

(7) Monitors to insure safe storage of sealed sources in exposure devices,
source container, and vaults / cells.

(8) Assures that only currently calibrated survey meters are used.

(9) Assures that at least two qualified radiographer personnel are present~

during radioisotope operations and'that at least.one is a certified radiographer.

(10) Ascertains leak tests are conducted every six months.

"(I,1.) Collects mini-form of Isotope Exposure Log from radiographer ands

( forwards the form to Medical Officer for purpose of recording dosimeter date.

/ \\(9 3'.) i
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(12) Maintains Access Control Roster for the installation. This roster
will be composed of those persons having a functional requirement to visit

.

the controlled area. Each directorate is responsible for submitting a current
listing that states names of candidates as follows: name, age, date of birth.

,

A copy of the roster will be provided to the Medical Officer to be used for
issue and control of film badges.

f. Chief, Equipment and Environmental Division (SMCMC-QAE):

(1) Assures survey meter recall and recalibration within each 90 days.

(2) Issues and stores survey meters.

g. Radiographer:

(1) Controls and approves personnel entry into restricted area. Allows
only authorized personnel entry and then only when appropriately equipped with
film badges, two dosimeters, and preceded by appropriate radiation survey
equipment monitor.

(2) Conducts and reports quarterly inventory results.

(3) Insures safe storage of sealed source in exposure device and source
container.

||
(4) Assures only currant calibrated survey meters are used.

(5) Assures required personnel dosimetry is adhered to by each radiation
worker.

(6) Collects and forwards film badges each month at the Medical Officer's
direction, and issues new film badges.

(7) Conducts and forwards radiation survey records to the RPO.

(8) Monitors leak testing performed under contract.
.

(9) Maintains all records pertaining to Utilization Logbook.

(10) Assures proper functioning of the exposure device and conducts
exposures within safety procedures contained in regulations and established
procedures.

(11) Assures proper functioning, presence, calibration currency, and usage
of radiation survey equipment.

(12) Conducts radiation readings at required intervals during exposure
operations and other periods pursuant to determining isodose lines and area
identification control. Makes annotations, sketches, and other required
documented entries concerning radiation levels, h

12
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(13) Wears appropriate pocket dosime ters and assigned film badges during
work hour assignment and records all dosimeter readings before and after each,

shift. Conducts a minimum of two dosimeter readings on all radiation personnel
during each shift assignment.

*

(14) Reports any emergency condition to the Ammunition Production Super-
visor, RPO, and SMCMC-QA.

(15) Secures exposure device at shift's end and enters such action state-
ments in a permanent utilization log within the facility.

(16) Maintains custody of permanent utilization logs.

(17) Maintains exposure equipment keys.
,

(18) Specifically knowledgeable in basic procedures applicable to radio-
isotope operations (NRC byproduct license and regulations contained in Parts 19,
20, 30, and 34 of Title 10 of CFR as well as Appendix B (Operating and Emergency
Procedure) of this regulation and the Plant Safety Manual.

(19) Submits periodic request to the Medical Clinic for radiation personnel
blood counts and physical examinations.

h. Radiographer Assistant:
O
kY (1) Under supervision of the radiographer, assists in the processes of

film placement, collection, identification, and development and operates sealed
source during radiography.

(2) Assists radiographer in area security and personnel dosimetry and
badging adherence.

i. Medical Officer (HSUA-PCM):

(1) Collects film dosimeter badges each month for shipment to Lexington
Blue Grass Depot, ATTN: DRXAX-0CP, Lexington, KY.

(2) Upon receipt of film dosimetry records, maintains entries in personnel
film dosimetry files and performs other functions as prescribed in DARCOM-R 385-25.

j. Administrative Service Directorate (SMCMC-AS): Provides forms / records.

k. Force Development Division (SMCMC-RMD): Assists in procedures develop-
ment and staffing studies. *

3. Personnel Qualifications: Personnel qualifications attendant-to or affect-
ing active control over the radiography program at McAAP shall be maintained

| within the Civilian Personnel Office, SMCMC-PT. A tabulation / summary of radio-
( graphic and related qualifications shall be appended to this instruction and
! submitted to the NRC as a portion of the license request.-

%)'

13
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SECTION V

LEAK TESTING
.

1. Leak test of the sealed source shall be conducted twice each year at
*

six-month intervals. Sample wipe operations shall be monitored by SMCMC-SF
and SMCMC-QA.

2. Leak test results exhibiting leakage of 0.005 microcuries or more of
radioactivity shall be cause for immediate isolation of the source and for
effecting procedures contained in Section XII of Appendix B.

O

16
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SECTICM VI
<

CALIBRATION OF RADIATION SURVEY INSTRUMENTS
,

'

1

,
1. All radiation detection instruments used in radiography operations shall-

I. be calibrated within each 90-day period.

2. Radiacs are maintained for issue and' recall by the Calibration Laboratory,
Bldg #7. Calibration is conducted by the Army Area Calibration Laboratory,
Sacramento Army Depot, Sacramento, CA. A copy of call'.ation support agreement
letter is retained on file by SMCMC-QA

3.- Pocket dosimeters are calibrated by the Army Area Calibration Laboratory,
Sac tmento Army Depot, Sacramento, CA.- Controlled charging, issue, and monitoring *

'

are conducted by nondestructive test branch personnel (SMCMC-QAM-T).
'

,
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SECTION VII

'[AINTENANCE OF RECORDS .

1. Specific records regr. red by Appendix B will be maintained for inspection
,

by the Chief, Test and A.ceptance Branch, SMCMC-QAM-T, and related audit
management personnel frem SMCMC-SF and SMCMC-QA. Records identification,
location, and related requirements are as follows:

a. Instrument Calibration Records: Each radiation survey instrument
used must be calibrated at intervals not to exceed 90 days and af ter each
instance of servicing or maintenance. All instruments are received by SMCMC-QAE
after calibration by the Army Area Calibration Laboratory, Sacramento Army
Depot, Sacramento, CA. SMCMC-QAE (Calibration Laboratory, Bldg #7) maintains
a record of receipt and issues which shall be available for inspection.
Record reflects survey meter identification, model number, serial number,
calibration due date, date issued, date returned, and signature of person
receiving the instrument.

b. Receipt and Transfer of Licensed Byproduct Material: A record of
each receipt and transfer action on eqaipment or material designated as
radioactive shall be readily available for inspection at Bldg #111. Each
form must be completed to reflect source custodian (or designated representa-
tive) and related receipt or transfer information,

c. Leak and Wipe Test: Regardless of vendor or agents of source replace-
ment, acceptance actions shall not be made without accompanying certification
of leak test with negatita results, performed within 30 days of the shipping
date. Subsequent to receipt, each sealed source shall be leak tested by a
licensed contractor at intervals not to exceed six-month intervals. Record
must reflect test date, source material, source model and serial number,
shipping container, model and serial numbers, leak test results,and testing
contractor / vendor. Plant contracts with contractor / vendor shall assure current
licensing by NRC, specific dates for testing to be performed and procedures
to be followed in wipe test sample selection. Leak test results shall be
on file at Bldg #111. Copy will be on file with RPO.

d. Quarterly Physical Inventory: SMCMC-QAM-T issues a memorandum of
inventory actions conducted during March, June, September, and December of
each year. Record is submitted to RPO thru SMCMC-QA and is on file at
Bldg #111. Records (memoranda) shall include source identification and
related data contained in Section X of Appendix B.

e. Utilization Logbook: The Utilization Logbook is one or more logs
maintained at the source location (Bldg #111) as a permanent record of
operation and precautionary inspection actions. Each time the source material
is utilized, an entry shall be made by the radiographer in the log reflecting
radiographer name. physical radiation survey results (prior to usage), time,
date, and exposure site. Prior to securing the sealed source, an entry shall
be made to record physical radiation survey results, time, date, and name of
the radiographer.

18



McAAPR 702-4

Appendix A

(' 'b
, 1

'#
f. Radiation Surveys: Radiation surveys are to be conducted whenever

a source is to be exposed, transported, exchanged, or any other occasion
when required for personnel safety or source security. Radiation survey-

occasions are further addressed in Section V of Appendix B. Each instance
of survev action is to be recorded.

.

g. Pccket Dosimeter Readings: The daily pocket dosimeter readings
annotated on McAAP Isotope Exposure Log and entered into the Utilization
Log at Bldg #111 is the official record for each individual. These daily
records, as required by Section X of Appendix B, shall be retained for a
period of three years. Reduced copy of daily record will be forwcrded
through Chief, QAM-T, to Medical Officer,

h. Daily Inspection of Exposure Device,-Cell, and Area Safeguards:
The Daily Inspection Checklist of Exposure Device, Cell, and Area Safeguards
(Figure 10) as completed in accordance with Section XI of Appendix B form
the official record. Radiographer supervisors are to review daily inspection
actions prior to source exposure. Records shall be entered into the Utiliza-
tion Log and maintained for three years.

i. Quarterly Inspection and Maintenance of Exposure Devices and Storage
(as applicable): Quarterly inspections and maintenance actions are to be
conducted in accordance with Section XI of Appendix B. Checklist of required
inspections and any maintenance will be completed as prescribed by McAAP

7s contract with the licensed contractor / vendor. The record shall be filed in(,) the Utilization Log and copies provided to SMCMC-SF and SMCMC-QA. Records
will be retained on file for three years,

j. Bi-Annual Inspection of Area Safeguards: In addition to daily usage
inspection of area safeguards by the radiographer and radiographer supervisor
as established in paragraph 2, Section XI, of Appendix B. SMCMC-SF and
SMCMC-QA shall conduct an inspection of all area safeguards within each
successive six-month period. The inspection team shall include the radiographer
and radiographer supervisor from SMCMC-QAM-T. Checklist, Figure 11, of Appendix B,
shall be utilized and, when completed, it shall form an official record.
Retention is to be three years.

k. Verification of Conformance: SMCMC-QAM shall establish a suspense
file to assure inspections and maintenance requirements on sealed source are
timely completed. SMCMC-QAM-T shall establish a suspense file to assure
timely calibration requirements are completed.

1. Training and Certification of Personnel: SMCMC-PT shall retain

initial and refresher training and qualification records in each person's
record jacket. Copies of such reccrds shall be available with the radiographer
supervisor at Bldg #136.

A
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SECTION VIII

FACILITY AND EQUIPMENT .

1. Equipment and Facility Description
,

a. Equipment: A Model 6145A Cyclops Cobalt-60 Radiography Unit of a
2000-curie source strength. The unit was manufactured by Picker X-Ray
Corporation and consists of a 19-inch brass jacketed lead sphere enclosing
a 2000-curie source, Madel No. NPI-20-2000W, serial number T-520, installed
on 19 October 1981.

b. Description of Radiographic Facility: The Major Caliber Radiographic
Facility is located in a brick and concrete reinforced building previously
used for explosive loading of major caliber (up to 16 inch) projectiles. Wall
thicknass is approximately 12 inches. Roof frame support is metal with metal
asbestos type covering. Windows are located on side and end walls. The
Picker Cyclops exposure device, Model 6145A, is located near the center of
the east end of the building within an explosive press cell (Cell No. 3)
which has concrete and metal reinforced walls four feet thick and 14 feet"' '
high. Doors are of five-inch-thick steel with additional one-half inch lead
shielding at edges. Source container is located in attached Figures 3 through
5. Not shown in Figures 3 through 5 are additional concrete and earth embank-
ments on the north, south, and cast sidea to a height of 14 feet, Cell roof
is overfill of 18 inches of sand.

(1) The facility building is located more than one-fourth mile from
other production areas. Entrance to the facility building is gained only by
one set of rail tracks and a single vehicular road approaching from the west.
Track and roadway approaches are posted with the proper NRC cautionary
radiation symbol and warning: " CAUTION-RADIATION AREA - RADIOACTIVE MATERIALS -
AUTHORIZED PERSONNEL ONLY." The building external walls bear readily visible
radiation synbols and cautionary signs: " CAUTION - RADIATION AREA - KEEP
CLEAR," as well as additional signs denoting restricted access, subject to
area supervision approval prior to entrance in any portion of the area.

(2) Access to the radiation trea and high radiation area (exposure cell)
is further restricted to approval only by the radiographer who has full view
of the cell and cell doors. Doors centain radiation symbols and caution words:

" CAUTION - HICH RADIATION - PERSONNEL MONITORING REQUIRED." These doors
operate by interlock system uith the etntrol panel and shutter; thus, cannot
be externally opened while an exposure action is being conducted. They do,
however, contain panic bars for interral opening.

(3) In addition, there are visible (action lights) and audible (buzzer)
alarms which denote periods of expouure actions. Area monitor gammalarm
equipment preset to initiate at 2 mR/hr are located as shown in Figures 3 and
4.

O
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(4) Design of cell and supporting shielding reduces external (outside
,

of cell doors and concrete side walls) radiation to less than 2 mR/hr.

2. . Security: Access to the exposure device was purposely designed to prevent
~

unauthorized personnel entrance. To obtain access, all of the following-
sequence of actions must be peformed:

3
a. Building #111: Key Control Branch of the Security Directorate requires

'

personnel to log out key.

b. Cell / Vault #3: Access to the cell containing the Cobalt-60 Source
exposure device cannot be obtained with Bldg. #111 key alone since the cell
also contains a lock. Keys to cell lock are issuable only to radiographers
and radiographer supervisors. This key is controlled by SMCMC-QA at Bldg #1.

c. Exposure Device: Key to the cyclops and control panel is in file
custody at Bldg. #136 and issuable only by the radiographer or radiographer
supervisor.

.I

i d. Added Requirement: Since the 5" thick steel doors to the exposure
I cell are pneumatically powered, doors will not open until electrical power

is established for air compressor operation.

1
'

e. Securing Exposure Operations: During periods of non-operations, the
radiographer shall assure electrical power is secured and that all security
locks are properly closed before accomplishing key return in reverse order
of steps 2a - 2d. Civilian or military security guards shall provide security

i monitoring on the area, including assurance that main roadway security fence
! gates are locked at night.
,

3. Facility Radiation Levels: Due to design of radiograph cell / vault and,

i extent of lead shielding as described above, radiation levels outside the
'

cell walls are less than 2 mR/hr with exposure action in progress. Design
features and shielding aspects with regard to the 2 mR/hr have been verified

. by Quality Assurance personnel and the plant RPO.

,
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RADIATION SAFETY COURSE /

Ar_i_nex 1
PHASE I - PHASE II

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY
INTRODUCTION & BRIEF HISTORY PRACTICAL RADIOGRAPNY
OF RADIATION & RADIOGRAPHY EFJTRCISE (BLDG 111)'
1. Pitchblend Mining OL 00 CYCLOPS DEVICE-
2. X-Ray Discovery 1865 1. Issue of Dosimetric

0830 3. Dial Painters Devices.
(50 min) PROBLEM SOLVING SESSION RECULATIONS MANAGEMENT PROCEDURES- 2. Lecture:

CHARACTERISTICS OF InNIZING a. 10 CFR a. Facilities
RADIATION 1. Part 19 b. 1heory of Radio-

4 Basic Euclear Structure 2. Part 20 graphy
093s 1. At n ic Structure (2 Hours)_ 3. Part 30 c.' Math on Isotope

2. Stell Theory INSTRUMENTATION THEORY 4. Part 34 3. Tour of Facility -
.3. N&P AND DEVELOPEMENT 4. Actual Exposure
4. Erergy4

|b.CMTube
a. Gold Leaf

'b. Decay N des
103J 1.c( c. Ton Chamber (1 hourL

2. 8 SURVEY INSTRUMENTS EMERGENCY OPERATING Developing of Exposed. f'3.R' a. Calibration Req PROCEDURES Film g'" t een
|r.. Units of 4rasure b. Operation of Inst-

- 4

C:
1. Rec . It s 1. Re p c. Calib. J.u )I .

,(4 hours)'_ >1230|
88 -

y 2. Curin (3 Hours) d. Limitations (1 hour) (4 Ilo_urs) '(4 Hours)
'

LUNC3 LUNCH LUNCH LUNCH LUNQi

HAZ.433 07 EXCESSIVE SURVEY TECHNIQUES b. 29CFR ' RADIOGRAPHIC EQUIP-
EXPOSL'AE Tu RADIATION (30 min't Part 10 MENT REVIEW SESSION '

1300 PERSONAL DvSLMEIRY DEVICEJ (OSHA) a. Remote Handling
1. Film Badges c. DARCOM-R;_ Equipment
2. Pocket Dosimeters 395-25 b. Radiographic Expo- (1h Hours)

! 3. Pocket Chambers d. AR 385-11- sure
'

! e. DARCOM-R c. Storage Container
1400 ? (2 Hours) -385-9

-LEVELS OF RAD FRJH LICENSED f. AR 40-14 FINAL EXAN-
MAT'L RADIATION EXPOSURE DUE TO

1. Restricted Area ACCIDENT
2. Radiation Area (3 Hours)). High Radiation Area 38

1500 4 Air Borne Radiation (2h Hours) (3 Hours) y

METHODS OF CONTROLLING EAD -
. S

''

DOSE' Daily Exam (30 min) ' Daily Exam (30 Min] Daily Exam (30 min) a
1. Working Time Critique & Review (30 min) . Critique & Review (3C Review & Discussion (30
2, Working Distances - min) min) CRITIQUE.

)
. (Inverse Square Law)

1600 3. Shielding
.

4
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ANNEX 2

O
ANNUAL REFRESHER COURSE F'JR RADIOGRAPHER

AND ASSISTANT RADIOGRAPHER
.

1. CONTENT OF COURSE
.

a. Incidents / Events Reported (Instructor - SMCMC-SF) 1 Hour

(1) External

(2) Internal

b. Procedure Review (Instructor - SMCMC-SF and SMCMC-QAM-T) 3 Hours

(1) McAlester Operating and Emergency Procedures

(2) Radiation Doses, Measurement, and Personnel Protection

c. Equipment (Instructor - SMCMC-QAM-T) 1 Hour

(1) Exposure Devices

(2) Storage Containers

d. Improvements and State of the Art Growth (Instructor - SMCMC-SF) 1 Hour

(1) Radiation Detection Equipment

(2) Exposure Devices

(3) Personnel Safety and Management Procedures

e. Testing (SMCMC-SF and SMCMC-QA) 1 Hour

2. TESTING / EXAMINATION: Special tests shall be prepared and administered
upon the subject matter provided in each annual refresher training cycle.
Approximately 30 percent of questions should be directed toward review of
operating and emergency procedures.

O
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{' RADIATION SAFETY COURSE ,

SAMPLE TEST FOR PHASE I TRAINING
< .

NAME GRADE

] BADGE NO. PASSED FAILED
|

DATE GRADED BY
!

j

(Representative Sample Test in Support of Annex 1. Appendix B)
1

1 1. Pocket dosimeters depend upon a for their

) indication..
I

i -a. G-M tube c. Quartz film electroscope.
b. battery to provide d. theory that like charges.

electrical power attract and dislike charges
'

j repel.
1

2. The formula for the inverse square law is:

h 2 i
a. 1 D c. I Dj 2 g 2

! - .
i

,

i _
;

I
_._ _ _

2
1 D I Dj 2 2 g

.

2 2 2
j b. I D d. I . Dg g g 2

! r
- -

!

2 2 2t

I D 1 D.2 g 2 g

i 3. Biological half life is:
;

The time it takes 1/2 of the atom of a radioisotopea.
to disintegrate.

;

b. The time it takes 1/2 of a radioactive material to be
passed from the body as waste material. i

e

c. The time it takes to. rid the' body of 1/2 of a radioactive
; material by a combination of biological elimination and

'

radioactive decay.

;
'

4. Radiation intensity at a certain point is 20 r/hr. How many-
t HVL are required to reduce the intensity to 5 r/hr?

!

!

I .27
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h5. Radioactive half-life is:

a. The time it takes one-half of the atom of a radioisotope
,

to disintegrate.
b. The time it takes one-half of a radioactive material to

be passed from the body as waste material.
~

c. The time needed to rid the body ~f one-half of a radioactive
material by a combination of biological elimination and
radioactive decay.

6. Gamma and x-radiation damage human body tissue by a process known
as .

7. The HVL of lead for CO-60 is 0.49 inch. At a certain distance
from the CO-60 source, radiation is 600 mr/hr. What thickness
of lead is required to reduce the intensity to 75 mr/hr?

8. The whole body radiation dose must normally be limited to a
dose of:

a. 1-1/4 rems /qtr c. 7-1/2 rems /qtr
b. 18-3/4 rems /qtr d. 5 rems /qtr

9. Portable instrumeats used to monitor radiation areas are
called:

a. film badges c. personnel monitoring devices
b. survey meters d. environmental badges

10. The unit that compares the biologists' effectiveness of the
different types of radiation is the:

a. rem c. RBE
b. RAD d. roentgen

11. A given radiation dose will cause less damage if it is received
over a very short period of time than if it is received over
a long period of time.

a. True
b. False

12. The term RAD stands for:

13. In most radiographic operations, the ionization chamber survey
meter is more desirable than the G-M counter.

a. True
b. False

14. The intensity at I foot from a 10 curie source of 1R-192 is

|||59 r/hr. The standard dose rate for 1 curie at I foot for 1R-192.

is .

28
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15. The time rate at which a radiation dose is received is called:
.

T

16. The most penetrating radiation from radioisotopes is:.

a. Beta particles c. Gamma rays
: b. Alpha particles d. X-rays

17. At 10 feet-from an isotope, radiation intensity is 150 mr/hr.
The intensity at I foot would be .

(Show your work.)
..

18. Radiation intensity at 6 feet from an isotope is 40'r/hr.-4

1 At what distance would the intensity be reduced to 10 r/hr.
(Show your work.)

2

(:)
'

19. Two types of personnel monitoring devices are:,

a.
,
.

b.s

t

: 20. The physical effects of radiation on the body of the
'

individual receiving the radiation are called:
i

a. Somatic effects c. Genetic effects
b. Latent effects d. Radiosensitive effects,

!-

) 21. The permissible accumulated dose for a person who is 37 years
., old is .
4

22. The primary hazard in radiography comes from:
1

i a. internal radiation c. beta particles
i b. gamma rays and alpha d. external radiation
i particles

23. Materials exposed to gamma rays and x-rays become radioactive4

and dangerous to handle.

a. True
.

b. False
!
'

29
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24. An x-ray machine presents an internal hazard.

a. True .

b. False

,

O

.

30
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FINAL EXAMINATION
'

SAMPLE TEST

NAME GRADE*

BADGE NO. PASSED FAILED

DATE GRADED BY

1. The standard dose rate of a radioisotope is expressed in:

a. Roentgens per hour per curie at any standardized distance
not exceeding 75 feet.

b. Roentgens per hour per curie per foot.
Roentgens per hour per curie at a distance of one foot.c.

d. None of the above.

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 the7-s

(_) orbit of its parent atom.
d. All of the above.

3. The pocket dosimeter has the advantage of:
a. Being more accurate than the film badge.
b. Providing an immediate indication of radiation exposure.
c. Providing a permanent record of radiation exposure.
d. All of the above.

4. There are five variables which influence the effect that
radiation doses have on individuals. List three of these
variables.

a.

b,

c.

5. The most serious radiation exposure is to the:

a. Whole body
b. Feet and ankles;

c. Skin
d. Hands and forearms

O
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6. Radiation intensity at 6 feet from an isotope is 40 r/hr.
What distance would the intensity be reduced to 10 r/hr?

.

.

7. When reading low levels of radiation, the

(G-M counter or ion chamber meter) is more effective.

8. A person who becomes contaminated with radioactive material
can spread contamination to other persons.

a. True
b. False

9. Effective ha.f-life is:

a. The: time it takes one-half of the atoms of a radioisotope
to disintegrata.

b. The time it takes one-half of a radioactive material to
be passed from the body as waste material.

c. The time needed to rid the body of one-half of a radioactive
material by a conbination of biological elimination and
radioactive decay.

O10. Pccket dosimeters depend upon a (fill
in from below) for their indication.

a. G-M tube.
b. Battery to provide electrical power.
c. Quartz fiber electroscope.
d. Theory that like charges attract and unlike charges repel.

___
11. Two types of survey meters are and

.

12. The nornal operating range of a pocket dosimeter is:

a. O to 200 mr.
b. 50 to 500 mr.
c. O to 75 r/hr.
d. 25 to 250 r.

13. At 10 feet from an isotope, radiation intensity is 150 mr/hr.
The intensity at 1 foot would be .

32
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' 14. The term "RBE" stands'for .

15. 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 meters.

16. The standard dose rate at 1. foot for CO-60 is 14.5 r/hr/ curie.
.What is the intensity at 1 foot for a 7 curie source.of CO-60?

a. 14.5 r/hr
b. 75 r/hr
c. 145 r/hr
d. 101.5 r/hr

17. For each year a person is past-age 18, how many rems are'
deposited in his radiation bank account for whole-body exposure?

a. 18-3/4 rems
b. 12 remsO c. 1-1/4 rems
d. 5 rems

18. The formula for finding permissible accumulated dose is:

a. 12 (N-18)
b. 18 (5+N)
c. 5 (N-18)
d. 12 (N+18)

19. The inverse square law as applied to radiation protection
states that:

Radiation intensity varies inversely'as the square of the-a.
time spent near the source.

b. Radiation intensity varies proportionally with distance
from the source.

c. Radiation intensity varies inversely as the square of the
distance from the source.

20. The basic unit of measure used to express gsama or X-radiation
exposure is the:

a. rem
b. rad() c. roentgen
d. RBE
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21. The radiation effects which can be passed on to the offspring
or to a later generation of a person receiving radiation are
called: .

a. Future effects
b. Genetic effects
c. Somatic effects
d. Radiosensitive effects

22. The unit that expresses the biological dose produced in humans
by any type of radiation is the:

a. rem
b. rad
c. roentgen
d. RBE

23. Radiation intensity at a certain point is 20 r/hr. How many
HVL are required to reduce the intensity to 5 r/hr?

24. In relation to radiation effects, MLD stands for?

25. List concrete, lead, and steel in order of their effectiveness
in providing shielding against radiation,

a.

b.

c.

26. We have a 1 Ci source of F (T =66.6 sec.) whose originalg
activity was 128 C1. How much time has passed?

27. Ten years ago 60 Ci of C0-60 was purchased. With a half-life
of 5.28 years, what is its activity in ci now?

3
Ifsandhagadensityof100lbs/ft and concrete a density of28.
150 lbs/ft it takes 3/4 as much sand as concrete to give the,

same shiciding effect.

a. True
b. False
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29. It is necessary for an occupationally exposed individual
(radiation workers) to perform most of his duties 5 meters-

away from a 25 Ci. source of' Sodium-22 (radiation level for
1 C1. at 1 meter is 1.2 r/hr) What is the dose rate of the
radiation field he must work in if no shielding is provided?-

30. Using the answer *o problem 29. how many half thicknesses
of shielding must be provided to reduce the dose rate to less
than 2 mR/hr?

.

O

.

O
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ANSWER SHEET

.

Corresponding answers to Radiation Safety Course Phase I and Final Examination.

Phase I (Sample Test) Final Examination (Sample Test)
,

1. Quartz film (fiber) electroscope 1. c
2. d 2. d
3. b 3. b
4. 2 4. Area of Body Exposure
5. a Real time of exposure
6. Ionization Chronological age
7. 1.47 Body part
8. a Biological aspect of individual
9. b 5. a

10. c 6. 12 ft
11. b 7. GM counter
12. Radiation Absorbed Dose 8. a
13. a 9. c
14. 5.9 10. c
15. Exposure / Dose Rate 11. Ionization Chamber /C-M Counter
16. c 12. a
17. I = 15 r/hr 13. 15 R/hr
18. D = 12 ft 14. Relative Biological Effectiveness

19. F 1m Badges and Pocket Dosimeters | h
*

20. a 17. d
21. 95 18. 5(N-18)22. d 19. c
23. b 20. c
24. b 21. b

22. a
23. 2

24. Median Lethal Dose
25. Lead, steel, concrete
26. 466.2 Sec (7 half-life)
27. 16.585 curies
28. b
29, 1.2 R/hr
30. 10 HVL

O
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' '. ANNEX 4

'
McALESTER ARMY AMMUNITION PLANT
REPORT OF ANNUAL INTERNAL AUDIT

'

0F RADIOGRAPHIC FACILITIES

1. Purpose,

2. Scope. Area of process audited.a

a

1 3. Audit Team Members. (List name, position, and activity symbol)
i

.

|| 4. Persons Contacted (including activity symbol).
1

5. Summary.
,

|
,

'

j- 6. Audit Findings and Recommendations.
1 I

Findings ( ): State the finding clearly and concisely. I
'

|

; Discussion ( ): Background and explanatory comments.
'

i

!: Recommendation ( ): Recommendations for corrective action to be taken i

1

should be specific, avoid ambiguity. The corrective action that an activity'

; must take should be clearly assigned to that'one activity. !

: ACTION:

I SIGNATURES OF AUDIT TEAM

4

Date

Date
'

Date

i
.

.a

.

4
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SCHEDULED AUDIT QUESTIONNAIRE |

Use in conjunction with Annex 4 of this Appendix. .

Activity and Process to be Audited: Receipt, possession, and use of radioactive
isotopes. .

Purpose of Audit: To determine compliance with the requirements of Code of
Federal Regulations, Title 10, Parts 19, 20, 30, and 34.

STATUS QUESTIONS

Yes No

1. Does the radiographer have his operating and emergency
procedures readily available?

2. Does the radiographer perform the operational check of the
radiac instrument properly?

3. Does the radiographer properly complete the daily inspection
of exposure devices and storage containers?

4. Does the radiographer properly complete the utilization
logbook?

O
5. Does the head radiographer know if the last leak and wipe tests

were satisfactorily completed?

6. Does the radiographer properly perform the required radiation
surveys?

7. Does the radiographer properly post the radiation and high
radiation areas?

8. Does the radiographer know how to establish the high radiation
areas without unnecessarily exposing himself?

9. Does the radiographer know what action to take in case of
accidents or emergencies?

10. Does the radiographer know how to complete the required
information for pocket dosimeters?

11. Are the area safeguards in proper operational condition?

12. Is there any equipment out of calibration?

13. Are the records for survey instrumentations maintained and
up to date?

14. Are the records for pocket dosimeters maintained and up to
date?
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STATUS QUESTIONS,

.. g,
Yes 'No- -' *

15. Are the recor,ds for receipt, transfer, and disposal of-

licensed Byproduct Material maintained and up to date?
i

16. Are'the records for the leak and' wipe, tests maintained and
up to date?

17. Are the records for the quarterly physical inventory main-
tained and up to date?

18.. Are the reclords for the utilization logbook maintained and<

up to date?

'

19. Are the records for the radiation surveys maintained and
up to date?

\q
20.N,Are the, records for the pocket dosimeter readings maintained'

and up to date?
>

21. Are the records for the daily inspection of exposure devices
and storage containers maintained and up to date?

22. Are the records for.the quarterly inspection and'mainte-
: nance of exposure devices and storage containers maintained

and up to date?

23. Are,the records for the bi-annual inspection of area safe-
guards caintained and'up.to date?

24. Are the records for the personnel training and qualification-,

: maintained and up to date?

25. Are the posting requirements of 10 CFR 19 met.in full?

i

4

, .

,

.tv ( ,

I i ,
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ANNEX 5

'

PERSONNEL QUALIFICATIONS

Personnel qualifications affecting active control over the radiography program -

at this installation are listed by office symbols and name aa follows:

1. SMCMC-SF, L. V. MAXWELL (Radiation Protection Officer)

a. Formal Education:

(1) BS, Oklahoma State University

(2) Life Science Courses, US Navy

b. Experience:

(1) Seventeen years experience in ionization and non-ionization radiation
equipment associated with depot production safety.

(2) Chief, Safety Office, McAlester Ammunition Facility, for 20 years,
1965 to present.

2. SMCMC-SF, John D. Watson (Alternate Radiation Protection Officer)

a. Education:

(1) Academic Graduate, McAlester High School

b. Experience:

(1) Ordnanceman, 66-69

(2) Foreman, Ordnanceman, 69-71
,,

(3) Industrial Engineering Technician, 71-75

(4) Safety Specialist, 75 to present

c. Technical Training:

(1) Industrial Safety

(2) Munitions Safety

(3) Safety Program Management

(4) Hazardous Material Transport and Handling

(5) Occupational Safety and Health

(6) Accident Prevention
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3. SMCMC-QA, E. D. F0WLER, QA Director (RCO)
.

a. Formal Education:

(1) BS (Math and Physics), East Central State College (OK), 1958.

(2) Masters Degree Candidate. Highlands' University, Las Vegas, NM,' 1960.

b. Experience:

(1) Secondary level teacher in Math, Physics, and Science, 58-62.
_

(2) Special Weapons Technician and Training Coordinator ' Naval Ammunition
Depot (NAD), McAlester, OK, 62-65.

(3) Quality Assurance Department Manager, NAD, McAlester, OK, 65-77.

(4) Director, Quality Assurance, McAlester Ammunition Facility, 77 to present.
,

c. Other Training:

() (1) Special Weapons Cadre, Various Systems, DASA, Albuquerque,10(.

(2) Tritium monitoring, NAD, McAlester, OK.

4. SMCMC-QAM-T, JIMMY L. HOLMAN -

a. Formal Education:

(1) A/A (Management), Eastern Oklahoma State College

(2) 30 hours (Business Management),SE Oklahoma State University

b. Experience:

(1) Advanced Weaponsman, 63-67

(2) Inspector, Gages C, 67-72

(3) Quality Assurance Specialist, 72-83

(4) Supvr Quality Assurance Specialist Test and Acceptance Branch, Mar 84
to present.

b. Technical Training:

[) (1) 310 hours, DASA (Navy GMT Nuclear Weapons Course)
s
!

41
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(2) 160 hours, DASA (Navy Nuclear Weapons Advanced Course)

(3) 40 hours, Oklahoma Civil Defense (Radiological Monitoring)
.

(4) 2 years, OSU Technical School (Radio and TV)

5. SMCMC-QAM-M, RANDELL L. COOK

a. Formal Education:

(1) BS (Business Administration), Central State University (1972).

(2) US Army Defense Ammunition Center and School (Jan 78 - Apr 79),
Savanna, IL.

b. Experience (McAAP):

(1) QASAS (May 79 - Jun 80)

(2) Quality Assurance Specialist (Ammo). Quality Verification Div
(Jul 80 to Apr 84).

(3) Supervisory Quality Assurance Specialist (Ammo), Management Services
Branch, Apr 84 to present.

c. Technical Training:

(1) Radiographic Testing Course, Level I, 40 hrs, completed 8 May 81.

(2) Radiographic Film Interpretation, 40 hrs, completed 15 May 81.

NOTE: Both courses were completed at the Army Materials and Mechanics
Research Center, Watertown, MA.

6. SMCMC-QAM-T, RONNIE L. SMITH

a. Formal Education:

(1) A/S (Applied Science), Eastern Oklahoma State College

(2) BS (Management), SE Oklahoma State University

b. Experience (McAAP):

(1) Machine Tool Operator, 4 months

(2) Ordnance Worker, 4 years, 9 months
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'(3) Munitions Inspector,'5 years, 5 months
'

(4) Inspector / Radiographer, Metals, 4-17-83 to present
,

'

c. Technical Training:

(1) 80 hours, McAAP (Ultrasonics Level I-S)

(2) .40 hours, Watertown, MA (Radiographic. Inspection, Level I)

(3) 40 hours. Watertown, MA (Radiographic' Film Interpretation)

(4) 40 hours, Watertown, MA (Radiographic Inspection, Level II)'

(5) 80 hours, McAAP (OJT, Industrial Radiography Helper)

(6) 80 hours, DARCOM (Munitions Safety)

7. SMCMC-QAM-T, D. MEADOWS

a. Formal Education: 1

(1) 1 year (Math), East Central Oklahoma State University

(2) AA Degree, Eastern Oklahoma State College
~

b. Experience:

(1) Industrial Radiography, 71-76

(2) Industrial Radic.grapher, 76-77

(3) Inspector / Radiographer, Metals "A,"'77 to present

c. Technical Training:

(1) 40 hours, NWC, Concord (0JT, Gamma Radiography), 1974

(2) 80 hours, NAD, MCA (0JT, Radiography), 1974

(3) 40 hours, NWS, Concord (Gamma Radiography with Isotope), 1977

8. SMCMC-QAM, D. L. PRESCOTT (Alt RCO)

a. Tormal Education:

(1) Academic Graduate, St. John's High School, McAlester, OK

o 1
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b. Experience:
,

(1) Security Assistant, 61-67

(2) Quality Assurance Specialist, 67-74 -

(3) Supervisory quality Assurance Specialist, 74-81

(4) Chief, Mgt and Acceptance Division, 81 to present.

c. Technical Training:

(1) Munition Safety

(2) Ammunition Capstone Course

(3) Radiography for QA Specialists

(4) Value Engineering

(5) Hazard Control

(6) Various QA Related Training

With regard to the above-listed personnel qualifications, key individuals
are authorized to provide instruction to radiographers, assistant radiographers,
and trainees in the Radiation Safety Training Program outlined in Annex 3 and
4 of this appendix. Individuals and related instructor fields are contained
in the attached listing.

O
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j. INSTRUCTOR PERSONNEL, RADIATION SAFETY

.

The following personnel are responsible for the training and certification
of personnel requiring entry to areas of restricted access:

COURSE LENGTH PERSONNEL

RADIATION SAFETY COURSE 1 Week L. V. Maxwell
' (Phase I & II) John D. Watson,

!
E. D. Fowler

i D. L.-Prescott
Randell Cook

ON-JOB-TRAINING (0JT) 1 Week Don Meadows
Ronnie L. Smith

. ANNUAL REFRESHER TRAINING 1 Day John D. Watson
E. D. Fowler
Randell Cook
D. L. Prescott

QUALIFICATION AND CERTIFICATION L. V. Maxwell
ACTIONS E. D. Fowler

4
h

!

!

!
i

|

O
'
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OPERATING AND EMERGENCY PROCEDURES FOR THE USE OF
,

RADIOACTIVE ISOTOPES ASSOCIATED WITH INDUSTRIAL RADIOGRAPHY

1. Purpose: To provide plant operating and emergency procedures for radio-
'

active isotope testing associated with industrial radiography,

2. Scope: This appendix applies to all personnel assigned to nondestructive
testing operations utilizing radioactive isotopes in related industrial radiog-
raphy. Compliance in all aspects is mandatory to assure that McAAP personnel
and the general public (as applicable) are fully protected from unnecessary
radiation exposure.

3. Responsibility: This appendix shall be issued to and used by radiographic
personnel whenever isotopes are involved. In no case shall decisions be made
individually to depart from these established procedures except through
advance approval and formal change. A copy of this appendix shall always
be in possession of the radiographer or on-site during any operations involv-
ing radioactive isotopes.

4. Procedure: Subsequent portions of this appendix provide specific
operating and emergency procedures for attendant radiographer and radiographer
assistant personnel. Any operational phase under consideration and planned
should be accomplished in accordance with applicable portions of this appendix. g

.

O
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| SECTION I
'i

'

INTRODUCTION

'f.
s

1. Reference: The contents of this document are based upon the specific

; requirements of Code of Federal Regulations, Title 10. Parts 19, 20, 30,

j and 34.

4 2. Scopes Application of contents of this document is designated for
radiographic personnel.

3. Responsibility: Radiographic personnel.shall comply with all aspects,

of this document in all situations. Should situations reflect need for
change or revision of contents, a formal request should be forwarded to,

j SMCMC-SF through SMCMC-QA.

<
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SECTION II
.

PROCEDURE FOR NOTIFYING RESPONSIBLE PERSONNEL IN THE
EVENT THAT AN ACCIDENT OR EMERGENCY CONDITION IS ENCOUNTERED

.

1. Notification Action Requirements: In the event of an accident or emer-
gency situation involving radioactive source material, the on-site Production
or Facilities Engineering supervisor shall be promptly notified. At least
one of the following personnel in each of the following categories must be
contacted by phone.

CATEGORY A

NAME CODE TITLE OFFICE HOME

Eddie D. Fowler SMCMC-QA Director, Quality Assurance 2557 379-2933
Jimmy L. Holman SMCMC-QAM-T Chief, Test & Acceptance Br 2522 423-5502
D. L. Prescott SMCMC-QAM Chief, Mgt & Acceptacne Div 2557 423-0560

CATEGORY B

NAME CODE TITLE OFFICE HOME

Lee V. Maxwell SMCMC-SF Radiological Protection Off 2433 423-7750 h
John D. Watson SMCMC-SF Asst Radiological Protection 2433 423-0803

Off

CATEGORY C

Security Supervisor (after normal duty shift) Call " Operator"

2. Reference Action: Subsequent to notification requirements above, explicit
sections / parts of this appendix shall be followed without deviation. The
Radiological Protection Officer, SMCMC-SF, determines course of actions
to be taken and discloses the essential information to the NRC as specified
in paragraphs 20.402, 20.403, and 20.405 of CFR, Title 10. NRC division of
compliance is Region IV, USNRC, Office of Inspection and Enforcement,
611 Ryan Plaza Drive, Suite 1000, Arlington, Texas 76102, Phone - Day or
Night 817-860-8100 or FTS 728-8100.

O
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SECTION III

MINIMIZING EXPOSURE OF PERSONNEL,

IN THE EVENT OF AN ACCIDENT OR EMERGENCY

1. Accident or Emergency at Bldg #111: In the event of an accident or
emergency situation at the facility, attendant radiographic personnel
shall exercise primary efforts to: (1) Protect any/all personnel in
the area from dangerous exposure to radiation, and (2) Protect the source
from damage. Achievement is by maintaining radiation area limits based
upon a survey with a calibrated radiation detector assuring that the source
is in the retrieved (SAFE) position, cell doors are secured, ascertaining
radiographic workers or other personnel are evacuated from the facility /
Building #111, and notification is accomplished as listed in Section 11
of this appendix. Absolutely no attempt shall ever be made to physically
manipulate the source shutter from the exposed to the shielded position.
Potential emergency and accident situations are discussed below:

a. Fire During Explosive Material Evaluation: Njl attempt shall be
made to contain a fire of major proportions in the cell area. Cell doors

should be remotely closed, the area evacuated, and the fire alert (phone,,

(\ ') extension 333) given. Assure all personnel are evacuated. Fires of minor
proportions (waste paper / rag containers) should be promptly extinguished.

b. Loss of Power: The Cyclops exposure device operates on standard
alternating current and thus is subject to failure time; however, it should
be noted that the source contained in the Cyclops eye (shutter) opens by
means of electromagnets and closes due to spring tension / load. Accordingly,
the reliance on returning the source to the shielded position is not
dependent upon electrical power. Where electrical power loss occurs,
radiographers shall secure cell doors and establish precautionary survey
boundaries at the 2 mR/hr level. Assure personnel are removed from the area.

c. Water Entry: Damage to equipment as a result of flooding is
extremely remote since the cell and Cyclops unit are well above any con-
ceivable flooding level. If such situation should arise, electrical power
should be secured subsequent to cell door closing.

d. Source Remains in the Exposed Position: Due to safety interlocks
in the steel doors, console, and shutter, failure of the source to return
to a shielded position will result in the following:

(1) Console lights and area monitor gammalarm will reflect source
is still exposed.

(2) Shielded doors will not automatically open by remote control.
gs After repeated trials to return the shutter to the shielded position
L.]
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remotely, radiographers should immediately report the situation as directed
,

in Section II of this appendix. DO NOT ATTEMPT to enter cell or physically
manipulate the source to the shielded position. Promptly maintain RADIATION
AREA limits, survey the area with a calibrated detection meter, and assure
all personnel are removed from the area. *

2. Security: Radiographers shall not leave the Cyclops unit unattended
or keys to the source in an accessible location. In all cases of absence
from the area, the source shall be secured completely.

O
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SECTION IV
.

PROCEDURE FOR HANDLING AND USE OF LICENSED
SEALED SO'JRCE AND EXPOSURE DEVICE

.

1. Equipment Description: One portable Cobalt-60 exposure device Model
6145A Cyclops unit manufactured by Picker X-Ray Corporation. Exposure
device consists of a 2000 curie source in the 19-inch-long brass-jacketed

! lead sphere exposure container. Device contains a built-in spring-loaded
shutter which returns the source material to the shielded position within
the shielding sphere. The shutter also contains a lock. Accompanying
console allows for operation of the exposure device from a remote location
(external) to the exposure cell (Cell #3).

2. Source Replacement: Source materini is replaceabic; however, replacement
shall be performed by a licensed firm as arranged for by the RPO (Refer to
Section XII, paragraph 2, of this appendix).

3. Handling and Radiographic Exposure Procedures:

a. Authorized Areas and Conditions: Cell #3 is the only authorized
area for conducting radiographic erposure actions. Cell walls of 4-feet-

(~') thick concrete and 14 feet high accompanied by a roof overfill of 18 inches
(_- of sand are adequate to reduce external radiation to less than 2 mR/hr.

Actual radiation levels recorded during operation are contained in Figure 6.
Described cell (Cell #3) is the approved storage location for the source
during non-usage intervals.

b. Access Procedures: Exposure of the radiographic source material
at Bldg. #111 requires access to three different keys. Such security measures

" are deliberate to avoid unauthorized entry and inadvertent exposure of
individuals to radiation emissions. Additionally, two of the three keys
are issuable only to radiographer and safety personnel. The following
security procedures must be followed in order to gain access to the Cyclops
exposure device:

(1) Keys

(a) Building #111: This key is controlled by the Security Office at
Key Control Central in accordance with McAAP Reg 190-2. Such procedure
is developed upon the security procedures of AR 190-11 and AR 190-51.
Accordingly, building keys must be signed for by authorized personnel and
returned each day. Additionally, special written authorization is required
for duplication of keys.

(b) Cell Key: The kr;y to cell #3 within building #111 is controlled
by the Director of Quality Assurance at building #1. Key is maintained in
a locked file cabinet and is issuable *only to the radiographer or radiog-

() rapher supervisor. Leg of issue and return, by signature, is maintained.
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O
(c) Equipment Key: Key to the Cyclops control panel and exposure head

is in the custody of the radiographer supervisor at Bldg #136. Log of issue -

and return, by signature, j' maintained. During custody, the key is placed
in a locked file cabinet. .

.

(2) Additional Access Requirements: Steel doors of Cell #3 cannot be
opened without electrical power and related air compressor activation.
Accordingly, key to the control console will operate the steel doors only
when pneumatic equipment is energized. Doors can, however, be closed manually,

c. Setup: The exposure device is arranged in a fixed position with
lead shield bricks and concrete blocks overlay. Any planned alteration of
position or in shiciding must be reported to SMCMC-SF. It is desirable to

conduct all radiographic setup actions outside the exposure cell. Such
actions include object marking, film placement, etc., followed by utilizing
the existing track car (buggy) equipped with film holders, shielding, etc.
Exposures above six feet height, toward doorways, or inclined above a hori-
zontal planc, are not authorized.

NOTE: The radiographer shall assure that radiation warning and limit signs
are properly positioned and that all personnel are cicar of the cell before
commencing exposure. Area guarding / monitoring actions shall be discussed
with regard to perimeter / barriers established, break periods, and control
methods.

O
d. Exposure Device Operations: Obtain calibrated radiation detection

equipment (AN/PDR-43 and AN/PDR-27 or Victorcen Gamma Survey Meter, Model
592B or Ludlun Geiger Counter, Model 6, from Bldg #7). Conduct radiation
survey before unlocking cell and activating Cyclops control panel. Record
readings in utilization log, unlock cell doors and control panel. Conduct
operations as follows:

NOTE: The Radiographer will be familiar with Picker Manual T55-223 and will
be supplied a copy and check out on Emergency and Operating Procedures by
supervisors and the RPO prior to unit use.

(1) Approach the Cyclops with a survey meter to ensure that the source
is not exposed. Radiation IcVels should never exceed 40 mR/hr at the surface
with the shutter closed.

(2) Check that Cyclops is positioned as required.

(3) Insert the electrical plug into an outlet. Ground the Cyclops if
explosives or propellants are present.

(4) Remove locking bolt in front of head. Unlock the Cyclops. The
barrel of the lock will snap back.

(5) Reu.ove the key and relock by pushing the barrel back into place.
This will permit operation f rom the control console.
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(6) Position the film in trays on dollies located outside the cell.
j Feed one dolly into the cell where it automatically centers. Check security ..
} (no personnel in cell) and close. Permit no one to enter or approach cell !

''

| doors.
;

1 (7) Turn on main switch. Green light will appear. If the green ~1ight
] does not appear, tenminate operations and notify the building supervisor.

; '(8) Set timer (s) (hours, minutes, seconds).- .t

t.
; (9) Press and reset button (s) and timer (s).
I

j (10) Actuate shutter drive mechanism by turning momentary contact key
; switch until click is. heard; then release. Both red and green lights will
i ,

flash until the shutter is completely open. When the shutter is completely
) open, only the red light will flash.

4

: (11) If the lock on the shutter wheel has not been unlocked and pool-
I tioned properly, the shutter will open only partially, and both the red and
| green lights will continue flashing. Proper shutter opening is indicated
} when the green light goes out and the red light continues flashing. This

;

should occur six to eight seconds after actuation of the momentary contact ';

j[} key switch.

| (12) If both lights stay on, press firmly on the " emergency" switch
j bar until a click is heard.

'
i
; (13) Wait approximately eight seconds.
I

! (14) If the res light goes out, it is probable that the lock on the
] shutter wheel has either not been unlocked, or not positioned properly.

(15) Ensure that the shutter wheel is unlocked (repeat 4 and 5, above),,

and positioned properly and attempt to make the exposure.
'l

i (16) If both lights remain on (repeat 12 above), secure the unit and ,

report incident as directed by Section 2 of this appendix.

! (17) The following are instructions which the RPO may use in closing the
| shutter

(a) Turn main switch off..,

,

'

(b) If shutter does not close, leave room immediately and call Picker
j X-Ray Service Engineer,

,

t

! (c) Maintain surveillanco of restricted area until Cyclops has been
repaired and stored. ;

!

O;

:
4
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(18) The Cyclops shutter is designed to close automatically when the
,

power is shut off. The shutter reopens when the key switch is actuated. The
timer will continue its original cycle after the key switch is reactuated.
The length of the originally set exposure may be changed by using the black
knob on the control console. *

(19) When the timer terminates an exposure, it automatically resets
to duplicate the exposure. However, the red reset button must be depressed,
and the key switch actt.ated to initiate another exposure.

(20) Always approach the Cyclops with a survey meter to remove exposed
film, or for any other reason.

(21) Approach the Cyclops with a survey meter subsequent to the last
exposure of the day to ensure that the shutter has closed. Radiation levels
at the surface should never exceed 40 mR/hr with the shutter closed.

(22) At the conclusion of operations, lock the shutter, secure the cell
doors. Building supervisor secures electrical power and locks the building.

(23) Lock control console and return all locking keys to security locations
described in paragraph 3b of Section 4 of this appendix.

O

.

#s ,.
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COBALT-60 EXPOSURE CELL
RADIATION SURVEY RECORD

.

Outer Bldg Wall

.02 mR/hr.

.02 mR/hr.

N
o 3

k, S..02 mR/hr.
xy

u f, 3 *
u c.

e .04 mR/hr. n
1.2 d/M.

,. .. . . _ _ _ y&

.02 mR/hr. C
.

.25 mR/hr. 1 ( .4 mR/hr.
J

.02 mR/hr ;
n - .,

.02 mR/hr.
:r

.02 mR/hr. h
a

.02 mR/hr. .02 mR/hr. o
Y
#

Outer Bldg Wall

NOTE: Readings (in mR/hr.) represent actual maximum levels measured on two different occasions using calibrated
radiacs. Measurements occurred during normal radiographic operations of 105mm (WP) projectiles. Related
information as follows: Ludlum Model No 6. Ser 24746 and AN/PDR-27C. Surveys were conducted 15 August
1984 by MCAAP Radiographer D. Meadows. Readings confirm original survey readings by NWS, Concord, Radi-
ographer Supervisor R. Dutcher on 3 Feb 75.
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SECTION V
.

METHODS AND OCCASIONS FOR CONDUCTING RADIATION SURVEYS

.

1. Radiat. tection and Measuring Equipment: There are four types of

measuring equi, <nt approved for use at McAAP. These are:

a. AN/PDR-27 have scale ranges of 0 to 0.5, O to 5, O to 50, and
0 to 500 mR/hr.

b. AN/PDR-43 having scale ranges of 0 to 5, O to 50, and 0 to 500 R/hr.

Victorcen Gamma Survey Meter Model 592B having ranges of 0 to 1000,c.
O to 100, and 0 to 10 mR/hr.

d. Ludium Geiger Counter, Model 6, Sctic Ranges 0 to 10, O to 100, and
0 to 1000 mR/hr.

2. Maintenance and Calibration of Detection and Measuring Equipment: All of

the above (para la through Id) equipments are maintained and calibrated by
the Army Area Calibration Laboratory, Sacramento Army Depot, Sacramento, CA,
on a frequency of not more than 90 days. The date of calibration and next
calibration duc date are annotated both on the affixed calibration tag and

the accompanying record card inside each radiac storage container. ||h
3. Preparation and Usage: If a radiac (detection and measuring) meter for

any reason han not been calibrated during the preceding 90 days or is found
inoperable or inaccurate by the following procedures, it shall not be used,

a. Proparation: Several AN/PDR-43, AN/PDR-27, Ludium, Model 6, and
Victorcen Model 592B's are naintained in a current calibration status at the
Calibration Laboratory, Building #7. Each unit contains an accompanying
instruction manual for operation. Prior to any usage, each such instrument will
receive the following minimum checks:

(1) AN/PDR-27

(a) The range selector nwitch is turned to the "BATT" (Battery Check
Setting). If the needic does not move to the right of the "BATT" marking on
the scale, the battery is weak and the radiac is not to be used.

(b) Radiacs which are not functioning properly are negregated and their
condition reported to the shift supervisor. The Chief. Equipment and Environ-
mental Division Bldg #7, in responsibic for replacement of defective radiacs.

(2) AN/PDR-43

(a) The rant;e selector switch is turned to the "BATT" setting. If the

needle does not move within the battery marking on the scale, the batteries &
are weak and the radiac is not to be used. W
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(b) Surveys are ended by turning the range selector switch to the "0FF"
setting. The switch is never to be in any other than the "0FF" position
unless a survey is in progress..

|

! (3) Victoreen, Model 592B

(a) Turn the range selector switch to "ZER0" position.

| (b) Adjust ZERO control (right side knob) such that needle reads exactly
|

zero units. Failure of meter to adjust to zero position reflects batteries are
| weak and the unit is not to be used.
|

(c) If meter zeros properly, move range selector switch through positions
marked "X100." "X10," and "XI." Equipment / unit will properly measure gamma
radiation.

NOTE: Each time the equipment / unit is turned off, the meter must be readjusted
to the zero position (see steps (a) through (c) above).

(4) Ludlum, Model 6 Geiger Counter'
|

|

. (a) Turn the instrument range switch to BATT. The meter should deficct to(() the battery check portion of the meter scale. If the meter does not respond,
| recheck that the batteries have proper polarity.
l
l

i (b) Turn the range switch to XI. Expose the instrument to a radiation
I check source. The meter should respond.
1

r

| (c) Check calibration and proceed to use the instrument.
|

| 4. Occasions: Radiation surveys are made whenever a sealed source in an
| exposure device or container ist

a. Exposed.

b. Placed in a transporting vehicle.

c. Exchanged for a new source.

d. On other occasions when required for personnel safety or security of
the source.

5. Procedures All radioisotope operations commence by determining whether
the radiacs are calibrated and properly functioning.

a. Radiation surveys in conjunction with tha exposure of a source con-
sists of approaching the source with a radiac adjusted to a scale that registers

(~) some level of radiation. These surveys are conducted for the safety of radio-
(,) graphic personnel. Radiation levels at specified distances from the source

containor are noted. If the icvels are normal, the surveys are accounted for

57
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by entering a sumary statement, such as " Prelim Survey - OK," on a form like ,

,

that on Figure 9. The forms are incorporated into the permanent utilization
j log. If the surveys show abnormal radiation levels, the RPO and supervisory

personnel are imediately notified. >'

.

,

b. Radiation surveys made (preparatory to, during, and subsequent to test
usage and the exchange of sources) are conducted by measuring radiation levels

4 at explicit distances from the surfaces of the sealed source container. The
j records of the surveys are reported to the RPO in the memoranda covering such

operations by the Lead Radiographer or other personnel authorized by the RPO ;

to perform these operations. Reports of surveys in connection with test, usage,' '

source exchange, or other operations conducted under the direction of the RPO
will be forwarded to SMCMC-QA and will be filed at the McAAP facility with,

! other records required by the NRC.
}

}

] 1

I'

i

!

i

! e
,

|
;
i

!
>
f

!
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i
f

|

!
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SECTION VI '
,,

METi!0DS FOR CONTROLLING ACCESS TO RADIOGRAPHIC AREAS '

AND RADIATION EXPOSURE OUTSIDE RADIOGRAPHIC AREAS, ,

,

1. Definitions:

n. Radiation Area: This is an area accessible to personnel in which
;,

radiation exists at such levels that the major portion of a person's body r

; could receive, in any one hour a minimum dose of 5 millirems (but not more i

than 100 millirems), or in any five consecutive days a dose in excess of
100 millirems.

'b. liigh Radiation Area: This is an area accessible to personnel in,

I which radiation levels exist at such levels that the major portion of a
person's body could receive in any one hour a dose in excess of 100 millirema.

2. General Procedures for Protection of Personnel through Controlled Access:

No person other than autnorized radiographic personnel may enter any posted
radiation area without the approval of the radiographer on duty. The radiog- -

rapher shall ensure that everyone entering an area with radiation levels of
2 mR/hr or greater is wearing a film badge and two dosimeters. Establishment

() and posting of radiation areas shall be as follows:

| a. Establishing the hadiation Arcar Industrial radiographic operations
i at McAlester shall require establishment of a 5 mR per hour perimeter around

the source exposure point. A calibrated low range radiac meter such as the
AN/PDR-27 shall be used.

b. Posting the Radiation Areas Each 5 mR per hour perimeter shall be i

conspicuously posted at dividing or partitioning walls within the facilityi

; building or on ropes surrounding the defined Radiation Area. Posting shall ,

contain the radiation caution symbol and caution words, " RADIATION AREA -i

RADIOACTIVE MATERIAL - AUTIIORIZED PERSONNEL ONLY " Radiographers and attendant
radiographic personnel shall properly guard the area posted.

|
; c. Establishing the fligh Radiation Area: A 100 mR/hr perimeter shall

always be established around the radiation source point by using the Radiation
InLensity Distance Graph, Figure 7, in conjunction with the 2 mR/hr perimeter
established above. ,

d. PoPt ing the liigh Radiation Areat Each high radiation area will have
its boundary / perimeter secured by rope or by utilization of existing natural

| barriors auch as building walls, etc. Rope or natural barriers will be
conspicuoualy placarded with signs bearing the radiation caution symbol and
the words, " CAUTION - IIIGil RADIATION AREA," with additional personnel monitor-
ing statements. The radiographer and assistant radiographer personnel shall

l guard the area posted.
1

e
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e. Controlling Personnel Entry into Posted Radiation Areas: The ,

radiographic supervisor shall assure the presence of sufficient personnel
to guard access routes to the radiation area. Authorized entrance into a
radiation area requires the personal approval of the senior radiographer ,

on duty,
s

f. Unauthorized Personnel Entry into a Posted Radiation Area: While
unauthorized personnel entrance into a radiation area is a remote possibility,
such occurrence will require the radiographer to effect the following
procedures:

(1) Take person's name and badge number.

(2) Note tie time that the action occurred.

(3) Determine how long the person has been in the area.

(l.) Determine the path that the person has taken while in the area.

(5) Tentatively determine exposure from the dosimeter. Remove the film
badge and forward to the llealth Clinic. If the person does not have a film
badge, determine the approximate dose of radiation that has beca received.

(6) Notify immediately by telephone SMCMC-QAM, SMCMC-QA, and SMCMC-SF g
of circumstances. SMCMC-SF will notify the Army Health Clinic and SMCMC-A0
as necessary.

(7) File a report to SMCMC-QA explaining the above conditions. Provide
a copy to SMCMC-SF.

3. Permanent Exposure Facility at Building #111: Preceding (above) portions
of this Section addressed requirements for the establishment, posting, and
control of any radiation area. Remaining procedures apply specifically to
the permancnt radiographic facility at Bldg. #111.

a. Exposure Area: Cell #3 of Building #111 is the only presently approved
exposure area. There are two points of access, an east and west door comprised
of 5-inch steel. Lead shfelding 1 1/2 inch thick has also been placed on
the inner wall directly facing the emergent beam from the source as well as
supplemental 1 cad plates at doorway regions and on sample carrying carts. Steci
doors are interlocked with the Cyclops control console, the shutter on the
exposure device, and action lights on outer face of the cell such that an
exposure cannot be performed with doors opened. An aren monitor alarm
detector placed inside the cell initiates on sensing 2 mR/hr intensity
emission. In turn, an action buzzer (alarm) and light are activated.

b. Radiation a_nd High Radiation Areas: Due to the design, supplemental
nhielding, and built-in safety interlocks. radiation intensity external to

O
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' the cell walls has been measured repeatedly as less than 2 mR/hr. Actual
survey results at specific points are available on Figure 6. Based upon
these repeated survey results, cell #3 within Bldg #111 has been established
as a radiation and high radiation area. Accordingly, access doors on the

*

east and west walls shall contain a sign bearing the radiation caution symbol
and the words, " CAUTION - HIGH RADIATION AREA " with a supplemental personnel
monitoring statement. Entrance into the cell is to be closely monitored by
the radiographer on duty.

c. Posting Specific Radiation Warning Signs /fabels: In addition to
locating the " CAUTION - HIGH RADIATION AREA" sign (at least 10" x 12" in
size, bearing the magenta radiation symbol), other required cautionary or
informational signs / placards shall be posted before exposure actions are'

attempted:

(1) The exposure device inside cell #3 shall contain a label with the
radiation caution symbol " CAUTION - RADIOACTIVE MATERIAL," Cobalt-60,
quantity of Cobalt-60, and last date that Cobalt-60 quantity was measured.
AEC-586 label may be used.

1

) (2) The inside dividing partition on the east side and doorways
leading into the east room containing cell #3 shall be posted with signs;

| (at least 10" x 12") bearing the radiation caution symbol and statement
i " CAUTION - RADIOACTIVE MATERIALS - KEE? CLEAR." Additionally, accessible

(open) doorways leading into this area shall be posted with " RESTRICTED
AREA - PERSONNEL DOSIMETRY MONITORING REQUIRED."

(3) Each side of Building #111 shall have cautionary radiation symbol
sign with statements " CAUTION - RADIOACTIVE MATERIALS - KEEP CLEAR."

l

i

i

V
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SECTION VII

METIIODS AND OCCASIONS FOR SECURING RADIOGRAPHIC.

EXPOSURE DEVICES AND STORAGE CONTAINERS

|
1. Equipment Storage: Any exposure device storage container or sealed
source will be stored in a specifically prescribed storage cell or magazine
designed or approved by the RPO as adequate for the prevention of unauthor-
ized entry and unnecessary exposure. Approved storage areas / vaults and
related equipments are as followas ;

a. Exposure Device Cyclops, Model 6145 A

b. Isotope and Capacity Cobalt 60-2000 C1

c. Primary Storage Vault Cell #3 of Building #111

d. Alternate Sterage Vault * Magazine 112

* To be used only for receipt, storage, and preparation for shipment
actions of source material in approved storage or shipping container.

O 2. 1.ocking of Storage containers and Vaults / Cell: The Cyclops exposure
device contains a lock at the vicinity of the shutter to prevent unauthorized
or accidental exposure of the scaled source. This lock will be secured at
all times when exposure operations are not being conducted. The enclosing
cell (or vault) steel doors also contain a separate lock which must be
likewise secured when exposure action has been terminated. Access to both
keys, unlocking operations, and exposure actions are limited to radiographers
and radiographer supervisors. The key to the cell is maintained by SMCMC-QA
at Building #1 while the key to the Cyclops barrel lock and control panel
is secured by radiography supervisory personnel in a locked cabinet in
Building #136. Thus, all access to the source material and initiation of

any exposure operation require obtaining individual keys at different loca-
tions. The definition of a locked enclosure is a secured and locked area
under direct supervision of the responsible radiographic personnel.

3. Temporary an_d Alternate storage: Magazine #112 in the approved alternate
storage location for the Cyclops exposure / storage head provided that the
following conditions and requirements regarding prevention of tampering and
unauthorized removat are adhered tot

a. Storage container is placed in an approved shipping container and
i locked. Keys are to be retained by the radiographer or under lock at
! Building #136.
1

b. Magazino #112 constructed of concrete with carth overfill and steel

Os door shall be also padlocked and access key retained by the radiographer or
Socurity office.
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The locked enclosure (Magazine #112) containing the Cyclops unitc. ,

shall be physically surveyed to ensure that the resulting radiation level
is not more than 2 mR per hour. The area shall be posted on four sides
with radiation symbol and words, " CAUTION - RADIATION AREA." Rope or wire

'

cable barriers across the single roadway entrance shall be present. Barriers

shall also contain radiation symbol and sign reading, " CAUTION - RADIOACTIVE
MATERIALS."

O
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SECTION VIII-*

|.
I PERSONNEL MONITORING AND USE OF PERSONNEL
I

,

MONITORING EQUIPMENT
i."
i

| 1. Monitoring Equipment: Radiographic personne1 assigned to any' task involv-
~

| ing radioactive sources or X-ray machines must wear two dosimeters-and one
film badge during all hours of the shift / work period. Equipment authorizedL,

j. for the personnel monitoring program shall be firmly attached to the outer
clothing in the body trunk area. Equipment authorized is listed below:

a. Film Badge: Consists of Holder (NSN 6665-299-9825 or equivalent) and
.

Film (EK Type 3 or equivalent).
,

b. Dosimeters: Landsverk Victoreen, Bendix, or other manufactured-
; equipment meeting the requirements determined.by the RPO and having direct

. l
!~ reading of cumulative radiation dosage. Two ranges of instruments are required

as follows:

(1) 0 - 200 mR (for normal usage in permanent radiographic locations),

j (2) 0 - 5 R (for use during emergency situations).

| 2. General Personnel Dosimetry Procedures -Pocket dosimeters shall be charged
|

| each day before issue to radiography personnel, read at the end of the day,
j- and doses recorded by SMCMC-QAM-T personnel. SMCMC-QAM shall be immediately
J notified of any dosimeter discharge reading of 20 mR or more, and the RPO .
i shall investigate each such instance to determine obvious defective dosimeter.
j Where total discharge is evidenced on one or both dosimeters, the film badge ;
i shall be submitted to the medical officer for processing, and the person '

I removed from further exposure to radiation sources. Each month replacement
! film badges will be provided, returned units developed, and results' recorded '

j by the Army Health Clinic. Daily reports of pocket dosimeter readings shall
,

j be prepared and posted by SMCMC-QAM-T personnel within the facility / building.
; For industrial radiographic purposes, any person whose cumulative dosimeter
j dosage exceeds 100 mR in any seven consecutive days will be removed'from further
; exposure to radiation sources until:
1

j a. SMCHC-SF and SMCMC-QA investigation of cause and corrective action have,
j been accomplished, and
:

j b. SMCMC-SF approval has been given for the person to return to duty. .,
| ,

j 3. Daily Radiographic Monitoring: During assignment to testing operations
; involving a radioactive source or industrial X-ray equipment, two pocket

dosimeters and one film badge shall be worn as outlined in paragraph 1 above.i

i Radiography personnel are required to periodically (at least twice per shift)
monitor their assigned pocket dosimeters for discharge readings.' Should self-

} readings or senior radiographer monitoring result in 'a reading of 20 mR or
; more within a day / shift, the following steps shall be taken:
Y

! 65

i
!

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



McAAPR 702-4

Appendix B

a. Senior radiographer and radiography supervisor are notified. Radiog- -

rapher supervisor contacts SMCMC-SF (RPO) for assistance.

b. Radiography supervisor, SMCMC-SF representative,and the individual -

determine if the discharge reading is attributable to a defective or damaged
dosimeter. Determining elements include:

(1) Comparing the reading of the discharged dosimeter to the reading on
the individual's secondary dosimeter (two are required to be worn).

(2) Comparing the reading of the individual's dosimeter to related
personnel dosimeter in the same work area. Conduct additional radiac meter
survey of the area.

c. Obtain individual statement of circumstances where a discharge _
reading of 20 mR or more cannot be clearly. ascertained as caused by a damaged
or defective dosimeter. The individual's film badge and pocket dosimeters
shall be colidcted and the film badge forwarded to the medical officer for
processing. Pending film badge development and determination of dosage received,
the individual will be removed from further exposure until cleared by SMCMC-SF
for return to duty.

4. Non-Monitored Personnel Radiation Exposure: Due to security measures
applied, events involving non-monitored personnel entry into radiographic hwork areas are highly improbable. However, where a film badge is not worn,
the following actions shall be taken by the radiographer:

Seek assistance of the RPO and the radiographer supervisor.a.

b. Retain the person in a non-radiation area.

'
c. Obtain personal information (identity, age, badge number, phone number,

address).

d. Make an estimate of radiation exposure experienced by comparing pocket
dosimeter indications on personnel doing similar work and analyzing recorded
radiation levels and exposure times.

e. Summarize information into memorandum format or on DD Form 1141.
Forward a copy of the report to the RPO (SMCMC-SF) and place original into
the utilization logbook.
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* SECTION IX

TRANSPORTATION OF SEALED SOURCE
.

1. Receiving:

a. General Provisf.ons: Sealed sources are received as a result of plant
contract with a licensed vendor / firm tasked to replace source materials in
the Cyclops exposure device. Consequently, contractual provisions address-
ing vendor / firm shipment (advance leak test, marking, labeling, and related
DOT requirements) necessitate the performance of a receipt f oection upon
the arrival of source material at McAAP. This inspection will be accomplished

.by a qualified radicgrapher and a designated safety representative selected
by the Radiological' Protection Officer.

b. Receipt Inspection: Upon notification by the General Supply Division
of sealed source arri. :1 the r4 :eiving inspection team shall perform the
following function:

(1) Obtain one each radiation survey meter. AN/PDR 43, AN/PDR 27 (or
Victoreen Model 592B, or Ludlum Geiger Counter, Model 6) and related film
badges and pocket dosimeters. Assure operating checks are conducted and

i that each instrument is within calibration currency.

(2) Conduct radiation survey as soon as possible af ter receipt, but
not later than 3 hours after the packaged shipment arrives at the plant
(if received during normal working hours) or within 18 hours (if received
after narmal working hours). Readings of-radiation levels shall not exceed

200 mR/hr on external surfaces or no more than 10 mR/hr at a three-foot
distance. Should radiation levels exceed the above allowance, immediately
notify the RPO, phone Ext. 2433, and await further instructions. The RPO

shall assume charge of further operations and immediately report conditions
by telephone and telegraph to both the final carrier and NRC Regional Office
IV, Office of Inspection and Enforcement, 611 Ryan Plaza Drive, Suite 1000,
Arlington, Texas 76I02, Phone - Day or night (817) 860-8100 or FTS 728-8100.

(3) Where satisfactory radiation levels are achieved (above), proceed
with visual examination of, package and related shipping documents. Failure
of vendor / firm to provide certificate of wipe and Isak test (with negative
results) within 30 days preceding the shipping date shall be cause for not
accepting the shipment. Examine shipment for proper labels, marking, etc.

(4) Subsequent to satisfactory attainment of all above requirements,
source material package may be received aboard the plant for transport to
the radiographic facility or into temporary storage to the conditions pre-
scribed in applicable parts of this appendix.

(3
\
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1. Transporting On-Plant: All on-plant movement of radioactive isotope -

material will be performed under the supervision and control of the radiog-
rapher, supervisor radiographer, and the RPO (or his designee). According-
ly, the radiographer supervisor shall assure transpartation routes, schedule -

of planned movement times, and date of movements have been fully coordinated
with the Security Of fice and the Safety Of fice before performing the following
actio's:

a. Equipment: Assure that the following equipment is present on US
Government flat-bed truck with restraining stake sides and ends. Inspect to
assure brake, steering, tires, etc. are fully satisfactory. Vehicle Inspec-
tion Form DD-6 may be used. Assure all four sides are placarded " RADIOACTIVE"
in 4-inch-high black lettering on a yellow background. Letter brush width to
be 5/8 inch. Placard must be three to four inches larger than the lettering
on all four sides. No other placards or signs are to be on the vehicle.
Four radiation warning signs of suitable size to be read at a distance of

300 feet. Signs shall bear the radiation symbol and cautionary statement,
" RADIATION AREA - DO NOT ENTER." The four signs shall be carried by the
radiographer for establishment during emergency / accident situations. Rope
(at least two segmented sections) of approximately 50 feet length each shall
accompany the radiographer for depivyment at the 2 mR/hr perimeter distance
during emergency / accident situations. One AN/PDR-43 and one AN/PDR-27 or one
Victoreen, Model 592B, or a Ludlum Geiger Counter, Model 6, inspected to assure

|||operability and current calibration status (within last 90 days). Two dosim-
eters and one film badge for each person engaged in the source material move-
ment. One copy of this appendix.

b. Procedure: Subsequent to satisfying the above requirements, trans-
portation of the source material package will proceed as follows:

(1) The source device must be positioned on the vehicle as far as possible
from the driver and properly blocked, braced, or restrained to prevent movement
from normal road shocks incident to transporting.

(2) The radiographer (and escort team of radiographer supervisor and
RP0/ designee) must accompany each vehicle movement of a sealed source and shall
conduct radiation surveys with an operable and currently calibrated radiac
meter (AN/PDR-43 and AN/PDR-27 or equivalents). Survey results must be
2 mR/hr or less in the driver area and 10 mR/hr or less at three-foot distances
from external surfaces of the packed source.

(3) Radiacs must be in the immediate driver's area during transport
movement.

(4) Dosimeters and film badges shall be vorn by all personnel involved
in the vehicle transporting of the sealed source. All personnel must be
briefed on the emergency procedures in Section II of this aooendix.
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(5) The radiographer conducts a radiation survey of the sealed nu..se
container or device upon arrival at destination and oversees off-loading.

, The storage area shall-be promptly and correctly secured and identified as
required by the procedures contained in Title 10 of.the Code of Federal Regu-
lations.

3. Transporting Of f-Plant: Any movement of radioactive isotope material
beyond the confines of McAlester. Army Ammunition Plant shall be by a commer-
cial firm specifically licensed to transport such material. The'RPO shall

assure the firm is properly licensed and source material is properly prepared
for shipment.

I
'- 4. Emergency Procedures - Vehicular Accident:

All on-plant vehicles carrying isotope material will be accompanied bya.
a radiographer and team escorted by the radiographer supervisor and the RPO
(or his designated representative).

b. In the event of plant accident to a vehicle carrying a radioactive
source, the radiographer and escort personnel shall establish a 2 mR/hr
perimeter / region around the source container and vehicle. The 2 mR/hr perimeter

- shall initially be determined from the source strength - radius distance-
'

'

provided in Figure 8. DO NOT assume-the source remains shielded or rely on
pocket dosimeter readings. Regardless of the extent of damage to.a vehicle
or source container, withdraw all personnel to a safe 2 mR/hr perimeter distance
as depicted on Figure 8, and then commence radiation survey actions. Survey
should commence at the initial 2 mR/hr established by use of Figure 8_and
slowly approach the vehicle.

If survey results reflect no abnormal levels of radiation,and visualc.

inspection of the source and vehicle reveals it is safe to proceed, continue
on to destination.

d. If survey results reflect-damage to the source,or. visual inspection
of the source and vehicle indicates an unsafe condition exists, assure all

'

personnel are restrained beyond the 2 mR/hr perimeter. The RPO shall direct
further actions to be taken and notify NRC Division Compliance as required by
Title 10 of CFR and directed in Section II of this appendix.

4
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* SECTION X

MAINTENANCE OF RECORDS
.

1. Radiographer and Radiographer Assistant Recording: Each assigned radiog-
rapher shall make or assure that the assistant radiographer makes the following
records in the manner prescribed:

a. Util_i_zation Log Book: A log book shall be maintained on site at
Bldg #111 which represents a permanent log of major actions and events
assoc.ated with the operation and access to the source material in the storage
cell m vault. Each time source exposure operations are conducted, an entry
shall be made to record:

(1) Names of all personnel involved in the operation.

(2) Date of operation.

(3) Personnel dosimeter serial numbers and readings prior and subsequent
to shift operation.

(4) Source material serial number, exposure device used, and survey-

( ,s) meter data.

(5) Total exposure time and number of exposures per shift.

(6) Survey record showing radiation levels and sketch of setup (only
outside permanently shielded exposure room).

(7) Survey record of radiation level subsequent to securing the source
material. (Enter on Sketch setup described in step (6) above.) Form, Figure 9
Isotope Exposure Log, shall be utilized to contain the information required
above. The completed form shall be inserted into the utilization log at
Building #111 and a copy provided to SMCMC-QAM-T (Radiographer Supervisor).

b. Pecket Dosimeter Readings: Pocket dosimeters shall be read at the
beginning and ending of each shift with intermittent monitoring / observation
during the shift (normally 8 hours). Shift readings shall be entered on
Isotope Exposure Log at the end of each shift and entered into the Utilization
Log.

Daily Inspection Checklist for Exposure Device and Storage Cor.tainer:c.

The assigned radiographer shall inspect the device and/or container e: stipu-
lated in Section XI of paragraph 2 of this appendix.

d. Quarterly Inventory: The quarterly inventory is reported by memo-
randum from the Radiographic Test Branch of Quality Assurance to the Radiological(')\>
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O
Protection Officer through the Director of Quality Assurance. A copy of this

report is maintained in the permanent Utilization Log at Bldg #111. Informa- -

tion shall include as a minimum:

(1) Identities of radioisotopes and serial numbers of source. -

(2) Present strength of each source.

(3) Original strength of each source.

(4) Exposure device identification.

(5) Date of last periodic maintenance and inspection.

e. Quarterly Inspection and Maintenance Recording: Quarterly Inspection
and Maintenance on the Cyclops will be .nder plant contract with a private
company licensed by NRC for such functions as reflected in Section XI of this
appendix. In each such instance (90-day period), inspection and maintenance
actions shall be witnessed by the radiographer and radiographer supervisor.
SMCMC-SF (RPO) shall monitor overall operations. Copies of the completed
report of inspections shall be placed in the' log book at Bldg #111 and for-
warded to both SMCMC-SF and SMCMC-QA. IN NO CASE shall further usage (exposure)
be considered where the exposure device or area safeguard is inoperable.

O

.

|
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SECTION XI.

INSPECTION AND MAINTENANCE OF RADIOGRAPHIC
EXPOSURE DEVICES, STORAGE CONTAINERS, AND AREA SAFEGUARDS.

1. Definitions:

a. Exposure Device: Defined as the composite grouping of isotope exposure
equipment exclusive of storage containers. In relation to the Cobalt-60 Source
utilized in the Picker Cyclops, Model 6145A, the term exposure device includes
the shielding / protective sphere container and associated barrel locking device,
shutter and related console, cables, etc.

b. Storage Container: Defined as that piece of equipment required for
additional housing and protection of a radioactive isotope. Due to Picker
Cyclops design of a self-containing spherical shield and protective covering
and the fact that the device is further contained in its permanent cell / vault,
classic concept of a storage container does not apply.

c. Area Safeguard: Defined as all safety shielding and protective and
informative devices relating to prevention of personnel exposure to radiation.

(,,) 2. Daily Inspection: The radiographer shall perform daily inspections of
'' exposure devices, supporting cell area, and area safeguards prior to usage,

inspection results shall be documented on forms provided as Figure 10. Where
exposure device or functional safety interlocks are nonconforming or work
improperly, NO ATTEMPT SHALL BE MADE BY THE RADIOGRAPHER TO PERFORM MAINTENANCE.
The radiographer shall refer the cited maintenance need to the immediate super-
visor who, in turn, shall notify SMCMC-QA and SMCMC-SF. Until notified otherwise,
the radiographer shall not utilize equipment for exposure action but shall secure
the unit as directed in Section IV of this appendix.

a. Minimum Daily Inspection: The following items shall be checked to
ensure that proper operation and safe conditions prevail:

(1) Shielding Sphere / Container: Visually inspect the container for
damage to external surfaces. Assure barrel lock is fully engaged and shutter
assembly is not damaged. Observe lead and mortar brick shielding and supports
are intact and properly positioned (with design drawings as referenced). Deter-
mine visually that electrical cables are not pinched or frayed.

(2) Cell / Vault Surroundings: Assure by trial and visual means that area
monitor and interlocking devices work properly. vsserve lead shielding condi-
tion and placement. Assure outside cell door locks function properly. Inspect
all other cautionary safeguards outside the cell area to assure presence and
proper display.

(D
\ /%
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O
3. Quarterly Inspection and Maintenance: As reflected in Section X of this
appendix, inspection and maintenance shall be conducted on the Picker Cyclops ,

at intervals not to exceed 90 calendar days. Such services are to be provided
by plant contract with:

.

X-Ray Equipment Company
P. O. Box 2431
Fort Worth, Texas 76101

In (onjunction with contract service operations, the radiographer and radiog-
rapher supervisor shall accompany the quarterly inspection agent to Building #111
to witness agent inspection actions and provide security. The contracting firm
shall complete checklist form of quarterly inspection and maintenance, denoting
operability or inoperability of the Cyclops unit and any required corrections. This
checklist (form) shall be signed by the contractor's inspection agent and copies
provided to the log book at Building #111, the RPO, and SMCMC-QA. Exposure
device operation and safeguards shall be rendered completely operable before
further usage (exposure) is attempted.

4. Ei-Annual Inspection of Arca Safeg ards: SMCMC-QA and the RPO (or their
delegated representatives) shall conduct an inspection of area safeguards
within each successive 6 months at Building #111. Safeguards as defined above
include cell / vault interior shielding, doors, equipment, interlocks, area monitor /
gamma alarm and cell door external locks. Figure 11, Bi-Annual Inspection of
Area Safeguards, shall be completed with copies provided as shown. g
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DAILY INSPECTION CHECKLIST OF*

EXPOSURE DEVICE, CELL, AND AREA SAFEGUARDS

.

ITEM INSPECTIONS REQUIRED AND (METHOD) SAT *UNSAT

A. All radiation ?mblems and cautionary
P acards are present and properlylArea Posting
displayed (Visual)

B. Security locks are functioning
EXPOSURE properly (Visual-Trial)
CELL AND
AREA SAFE-
GUARDS C. Interlock of cell door to exposure

device functions properly (Trial)
s

D. Area Monitor /Gammalarm audible and
visual signals are proper (Trial)

E. Electrical cable is not frayed,
pinched, or broken (Visual)

F. Lead and concrete shielding are
intact (Visual)

G. Exposure device container is free
from obvious damage (Visual)

H. Barrel lock and shutter function
properly (Visual-Trial)

* NOTE: Any element found unsat will be reported to radiographer supervisory.
DO NOT OPERATE EQUIPMENT until corrective action has been accomplished
through the radiographer supervisor.

r') RADIOGRAPHER (Signature)
sd

DATE

FIGURE 10
,

77



7_ _

McAAPR 702-4

Appendix B

BI-ANNUAL INSPECTION CHECKLIST
OF AREA SAFEGUARDS

.

* FINDINGS -

AREA OR SITE INSPECTION REQUIREMENTS AND (METHODS) SAT UNSAT*

BLDG #111 1. Audible and visual portions of area monitor /

Gammalarm function properly (Visual-Trial)

2. Interlocks of exposure device, cell door and

console function (Visual-Trial)

3. High Radiation and Radiation areas contain
correct posters and cautionary statements
(Visual)

.

4. Cell door locking devices are tamperproof
and internal panic hardware functions cor-
rectly (Trial)

5. Cell shielding is intact and conforms to
document layout drawings. (Visual)

6. Cyclops shutter properly returns to SAFE
Position when programmed by the control
console (Trial)

7. Radiographer assistance action (Evaluation)

CNOTE: Adverse (unsatisfactory) results in any of the above areas will be
addressed in detail below by the Inspectors.

A. Specifics of nonconformance

B. Corrective action required (address function, office symbols and dates)

DATE:

O
SIGNATURE SMCMC-QA

CF:
SMCMC-QA FIGURE 11
SMCMC-SF

SMCMC-QAV 78
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SECTION XII
.

LEAK TESTING AND REPLACEMENT
OF SEALED SOURCES

,

1. . Leak Testing: A scaled source received from a transferor shall be sub-
jected to a leak test at intervals not to exceed six months. The leak test.
shall be capable of detecting the presence of 0.005 microcurie of removable
contamination on the sealed source (at nearest accessible points to the source
storage position). In all instances of leak testing, performance shall only
be accomplished by persons of firas specifically licensed for conducting such
tasks. Leak tests at McAAP shall be accomplished as follows:

.

a. Plant Contract with Licensed Firm: All leak tests shall be conducted
by a firm or agency specifically authorized by NRC for performance in such'
operations. Present contract and firm conducting leak testing (and quarterly
Inspection / Maintenance) is:

-

,

X-Ray Equipment Company
P. O. Box 2431
Fort Worth, Texas 76101

Texas Agreement No. RAM 5-1485

b. Leak Test Procedure: Contract firm representative shall be accom-
panied by the RPO (or designated alternate) and McAAP Radiographer during all
leak testing to conduct required survey using calibrated meters, permit access
to source, monitor leak test activities, complete log actions, and secure the

,

source.

c. Upon receipt of contractor wipe / swab analysis results, a copy shall
be provided to the log at Building #111 and also to SMCMC-SF and SMCMC-QA.
In the event that leak test analysis reflects a leakage rate of 0.005 micro-
curies or more of removable radioactive material, the sealed source shall be
considered leaking and the following actions shall be taken:

(1) Assure source remains secured.

(2) RPO determines decontamination, disposition, or corrective measures
to be taken.

(3) RPO reports the event in writing, within five days to the Lirector
of Nuclear Materials Safety and Safeguards, US Nuclear Regulatory Conmission,
Washington, DC 20555, describing the equipment involved, test results, and
corrective action taken. A report copy shall be sent to NRC Inspection and
Enforcement, 611 Ryan Plaza Drive, Suite 1000, Arlington, Texas 76012 (Phone -
day or night is (817) 860-8100 or FTS 728-8100).

- O
'
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2. Disposal and Exchange of Sealed Sources: Sealed sources within the ,

exposure device are replaced only by technical representatives of agencies
licensed specifically by NRC for such tasks. In all cases of source ex-
change or disposal, the RPO shall arrange for licensed vendor / contractor .

under plant contract actions. In conjunction with disposal and exchange
operations, the RPO (or designated representative) and radiographer per-
sonnel shall monitor to assure:

Personnel engaged utilize film badges and pocket dosimeters (Seea.
Section VIII of this appendix).

b. Surveys of depleted and replacement, sources and containers are
conducted in accordance with appropriate parts of this appendix (see
Section V of this appendix).

Records of disposal or replacement actions are completed by thec.

vendor / contractor and copies are provided to the utilization log, RPO,
and SMCMC-QA. (See Section VII of Appendix 4.)
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LTC, TC
Deputy Commander
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