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UNIT 3.0 NUCLEAR DEFENSE

Estimated Contact Hours Allotted this Unit:
Classroom Laboratory
15.0 Hours 4.0  Hours
TERMINAL OBJECTIVES:
Supported Entirely by this unit:
Upon completion of this course, the student will be able to:

IDENTIFY the basic terms, concepts, hazards, and procedures that are
related to a nuclear accident or fallout situation, when given a
multiple choice examination, with an accuracy of 70%.

DEMONSTRATE 2 working knowledge of the Navy's RADIAC instruments
by using any one assigned by the instructor to detect and read the
value of a radiation source, using standardized procedures without
error.

DETECT, IDENTIFY, and DETERMINE the extent of a nuclear hazard,
when given a simulated nuclear contamination situation, in ace-
cordance with NAVSEA Chapter 070 and NAVEDTRA 108998, without
procedural error.

9.0 EVALUATE the impact of radiation on persorinel operating in a
nuclear fallout situation, by calculating hazard effects, in
accordance with NAVSEA Chapter 070, NAVEDTRA 108988, and NWIP
50-3(A) with in an error range of +5% from the instructor's
predetermined calculations.




LESSON TOPIC 3.1 NUCLEAR TERMS & EFFECTS
Estimated Contact Hours Allotted this Lesson Topic:

Classroom Laboratory -
3.0 Hours 0.0  Hours

TERMINAL OBJECTIVES:

Supported partially by this lesson topic and partially by lesson topics
3.2 4 3.3

Upon completion of this course, the student will be able to:

€.0 IDENTIFY fhi basic ierms. concepts; hiiards. and procedures that are
related to a nuclear accident or fallout situation, when given a
multiple choice examination, with an accuracy of 70%.

ENABLING OBJECTIVES:

Supported entirely by this lesson topic.

Upon completion of this lesson topic, the student will be able to:

3.1.1 DEFINE the basic nuclear defense terms listed below (PQS 3108.1

in accordance with NAVSEA Chapter 070 and COMNAVSURF- 3108.2
PACINST 3541.4, by choosing the proper definition 2102.2
when given multiple questions. The terms to be define 2102.3)
are:

a. Dose 1. Beta

b. Dose Rate m. Gamma

c. Roentgen n. Neutron

d. Milliroentgen ©o. Base Surge

e. Rad p. Fallout

f. Millirad g. Electromagnetic Pulse

g. Radiocactivity r. Thermal Radiation

h. Radiation s. Maximum Permissible Exposure
i. Contamination t. Casualty Dose ‘

J. Initial Radiation u. Air Blast

k. Alpha v. Shockwave

3.1.2 SELECT statements concerning each type of nuclear (PQS 3109.3
detonation by its name, function and characteristics 2102.1)
(to include ability to cause damage and personnel
casualties), in accordance with NAVSEA Chapter 070 and
NAVEDTRA 108998, when given multiple choice questions.

3.1.3 SELECT statements about the effects of ionizing radiation on per-
sonnel to include: personnel hazards of the four types of ioniza-
tion and their penetrating potential; units of radiation and radia-
tion dose measurement; cumulative nature of exposure; and radiation
guides for peacetime and wartime, in accordance with NAVSEA Chapter
070, NAVEDTRA 10899B, TM 8-215, and NWIP 50-3(A), when given mutiple
choice questions.
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LESSON TOPIC 3.2 NUCLEAR DEFENSIVE COUNTERMEASURES

Estimated Contact Hours Allotted this Lesson Topic:
Classroom Laboratory
2.0 Hours 0.0  Hours
TERMINAL OBJECTIVES:

Supported partially by this lesson topic and partially by lesson topics
&hi. § 3.3

Upon completion of this course, the student will be able to:

6.0 DEFINE the basic terms, concepts, hazards, and procedures that are
related to a nuclear accident or fallout situation, when given a
multiple choice examination, with an accuracy of 70%.

ENABLING OBJECTIVES: b
SLpported entirely by this lesson topic.
Upon completion of this lesson topic, the student will be able to:

3.2.1 SELECT the personnel protective measure for pro- (PQS 2102.8)
tection from air blast, underwater shock, (to in-
clude the "secondary projectile" hazard from loose
gear) and thermal radiation, in accordance with NWIP
50-3(A). NAVSEA Chapter 070, and NAVEDTRA 108998,
by choosing the proper responses on multiple choice
questions.

3.2.2 SELECT NBC countermeasures available aboard ship to
include examples of time, distance and shielding,
in accordance with NWIP 50-3(A), NAVSEA Chapter (PQS 2102.7)
070, and NAVEDTRA 108998, by choosing the proper
responses on multiple choice questions.




LESSON TOPIC 3.3 NUCLEAR WEAPONS ACCIDENTS: HAZARDS & RESPONSES

Estimated Contact Hours Allotted this Lesson Topic:

Classroom Laboratory .
1.0 Hours 0.0  Hours

TERMINAL OBJECTIVES:

gugp:rgeg partially by this lesson topic ind partially by lesson topics

Upon completion ¢f this course, the student will be able to:

6.0 DEFINE the basic terms, concepts, hli;rds. and procedures that are
related to a nuclear accident or fallout situation, when given a
multiple choice examination, with an accuracy of 70%.

ENABLING OBJECTIVES:
Supported entirely by this lesson topic.
Upon completion of this lesson topic, the student will be able to:

3.3.1 SELECT the preliminary precautions to be observed and the hazards
associated with nuclear weapons given a weapons handling and stor-
'f' situation, when given multiple choice questions, in accordance
with NAVSEA Chapter 070, NAVEDTRA 108998 FM 3-15, NWIP 50-3(A), and
NAVMED P-5059.

3.3.2 DESCRIBE the procedures to be put into effect in the initia) re-
sponse to a nuclear weapon accident from the time of the accident
to HE (high explosive) pick up, in accordance with NAVSEA Chapter
070, NAVEDTRA 108998, FM 3-15, NWIP 50-3(A), and NAVMED P-5059, by
answering written questions.

3.3.3 EXPLAIN the basic procedure for reporting a nuclear weapon accident
to higher authority, in accordance with NAVSEA Chapter 070, NAVSEA
10899?. FM 3-15, NWIP 50-3(A), and NAVMED P-5059 by answering written
questions.

3.3.4 SELECT the monitoring and decontamination procedural steps for
spaces and personnel involved in & nuclear weapons accident, in
accordance with NAVSEA Chapter 070, NAVEDTRA 108998, FM 3-15,
NWIP 50-3(A), and NAVMED P-5058, by answering written questions.

3.3.5" SELECT the proper method for disposing of radicactive material re-
sulting from a nuclear accident (or fallout situation), in accor-
dance1w1th NAVEDTRA 108998, when given multiple choice (PQS 3109.17)
questions.
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LESSON TOPIC 3.4 DOSE AND DOSE RATE INSTRUMENTS
Estimated Contact Hours Allotted this Lesson Topic:

Classroom Laboratory :
3.0 Hours 2.0  Hours

TERMINAL OBJECTIVES:
Supported entirely by this lesson topic.
Upon completion of this course, the student will be able to:

7.0 DEMONSTRATE a working knowledge of the Navy's RADIAC instruments
by using any one assigned by the instructor to detect and read the
value of a radiation source, using standardized procedures without
error.

ENABLING OBJECTIVES: ., \
Supported entirely by this lesson topic.
Upon completion of this lesson topic, the student will be able to:

3.5.1 LIST the functions and characteristics of the (PQS 3218)
DT/60, IM (series) pocket dosimeter, AN/PDR-27, 3218
AN/PDR-43, AN/PDR-56, CP-95/PD, AN/PD-65, and 3220
PP-4276/PD radiac instruments and dosimetric de- 3221
vices, in accordance with NAVEDTRA 108998, NAVSEA 3222
Chapter 070, and COMNAVSURFPACINST 3541.4, by 3223)
answering multiple choice questions.

3.5.2 STATE the safety precautions to be observed when working with radio-
active materials in a shipboard environment, in accordance with NAV=
MED P-5059, by responding to written questions, without error,

3.5.3 OPERATE the Navy standard RADIAC instruments to determine the extent
and Tevel of a hazard emitting measurable glpha or beta/gamma radia-
tion in a controlled laboratory environment following all safety pre-
cautions, in accordance with NAVSEA Chapter 070, NAVEDTRA 10899B,

FM 3-15, NWIP 50-3(A), and NAVMED P-5059, without procedural error.

NOTE: To ease scheduling for utilization of radfation source/facilities
and extra instructor (safety monitor) personnel, the lab times for

Lesson Topic 3.4 and 3.5 are scheduled to run consecutively; a total
of 4 1ab hours. '
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LéSSON TOPIC 3.5 PERSONNEL MONITORING AND SHIPBOARD SURVEYS
Estimated Contact Hours Allotted this Lesson Topic.

Classroom Laboratory i

‘1.0 Hours 2.0  Hours
TERMINAL OBJECTIVES:

Supported entirely by this lesson topic.
Upon completion of this course, the student will be able to:

8.0 DETECT, IDENTIFY, and DETERMINE the extent of a nuclear hazard,
when given a simulated nuclear contamination situation, in ac-
cordance with NAVSEA Chapter 070 and NAVEDTRA 108998, without
procedural error.

ENABLING OBJECTIVES:
Supported entirely by this lesson topic.
Upon completion of this lesson topic, the student will be able to:

3.4.1 SELECT the procedural steps for monitoring contaminated personne)
and the safety precautions to be followed in accordance with NAVED-
TRA 108998, NAVSEA Chapter 070, and Principles of Radiation Contam-
fnation and Control (Volumes I and I1), by selecting statements when
given multiple choice questions.

MONITOR personnel for radiological contamination, using a
simuiated contaminated mode! dumyz when given (PQS 3305.110)
the necessary equipment and materials, in accor-

dance with NAVEDTRA 108998, NAVSEA Chapter 070,

and Principles of Radiation Contamination and

Control (Volumes I and I1), to locate all hidden

radicactive sources.

SELECT the major types of radiological surveys (PQS 3303.14A)
by name, function, characteristics, procedural

steps, safety precautions, and documentation of

results, in accordance with NAVEDTRA 108998, NAV-

SEA Chapter 070, COMNAVSURFPACINST 3541.4, and

NWIP 50-3(A) by selecting statements when given

multiple chofce questions.




PERFORM a radfological survey using both gross and (PQS 3305.18
detailed procedures, when provided with the neces- 3305.19
sary equipment and materials, for a simulated nu- 3305.111)
clear fallout situation (using hidden radiocactive

sources), and following all safety precautions, in

accordance with NAVEDTRA 108998, NAVSEA Chapter 070,

NWIP 50-3(A), and COMNAVSURFPACINST 3541.4 without

procedural error.




4

S— . N

V¥ " LESSON TOPIC 3.6

RADIOLOGICAL CALCULATIONS
Estimated Contact Hours Allotted this Lesson Topic:
Classroom ’ Laboratory |
A 5.0 Hours 0.0  Hours

TERMINAL OBJECTIVES:

Supported entiely by this lesson topic.

Upon completion of this course, the student will be able to:

8.0 EVALUATE the impact of radiation on personnel operating in a
nuclear fallout situation, by calculating hazard effects, in
accordance with NAVSEA Chapter 070, NAVEDTRA 108998, and NWIP
50-3(A) within an error range of +5% from the instructor's
predetermined calculations,

ENABLING OBJECTIVES:

Supported entirely by this lesson topic.

Upon completion of this lesson topic, the student will be able to:

3.6.1 CONSTRUCT a fallout plot to determine time of arrival
and time of cessation, within a +5% error, based upon
data from a hypothetical nuclear fallout situation, in
accordance with NAVSEA Chapter 070, NAVEDTRA 10898, (PQS 3108.22)
and NWIP 50-3(A). '

3.6.2 DETERMINE the time of entry/time of stay based upon
data from a hypothetical nuclear fallout situation,
within an error factor of +5%, in accordance with NAV-
SEA Chapter 070, NAVEDTRA J08998B, and NWIP 50-3(A). (PQS 3109.23)

3.6.3 DETERMINE the radiclogical hazard impact on personnel by calcula-
ting total dose exposurers, within an error factor of +5%, based
upon data from a hypothetical nuclear fallout situati®n, in accore
dance with NAVSEA Chapter 070, NAVEDTRA 108998, and NWIP 50-3(A).

3.6.4 DETERMINE exposure rate and dose by celculating time, distance,
and shielding data, within an error factor of +5%, based upon
data from a hypothetical nuclear fallout situation, in accordance
with NAVSEA Chapter 070 and NAVEDTRA 108998,
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e k] rap1aTION WoRKERS ()

The following is a list of required reading for completion of the Radiation
Worker Training Program. This will aid you in your preparation for the
written rad worker exam. You may be asked oral questions at any time by the
Radiation Safety Officer and Assisant Radiation Safety Officer. Be prepared.

10 CFR

All of Part 19
Part 20: 20.1, 20.3, 20.4, 20.5, 20.101, 20.102, 20.104, 20.105, 20.106,
20.201, 20.202, 20.203, 20.206, 20.301, 20.302, 20.401, 20,402, 20.403,
20,405, :
Part 21: 21.6, 21.21, 21.31, 21.41, 21.51, 21.61.
Part 30: Be familar with this section and remember to re-read NDCTC license.

Part 34: 34.21, 34.22, 34,23, 34.24%, 34.24%, 34,26, 34.27%, 34,28,
34.31%*, 34,51 Appendix A%+

Part 71: Be familar with contents

NAVMED P-5033

Read Chapter 1
Read Chapter 2, pages 2-6 to 2-11
All of Chapters 4, 5, and 6.

Read Chapter 7, pages 7-1 to 7-3

* Denotes that the material ds very important / pay special attention.

** Denotes that the material is imperative to you as a rad worker.

ENCLOSURE(2);-- .
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I.

II1.

III.

RADIATION WORKER TRAIN!”
NDCTC, PHILADELPHIA

INTRODUCTION (70 minutes)

A.
B.
C.

Basic Components of the Atom (Atomic Structure)
Stability of Atoms and Isotopes
Fission and Fusion

RADIOACTIVITY (3.0 hours)

A.

c.
D.

Units of Measurement

1. Activity
2. Intensity
3. Dose

Ionizing Radiation
1. Types

a. alpha

b. Dbeta

¢, gamma

d. neutron

Half-Life

Contamination

RADIATION SAFETY (2.9 hours)

A.

Radiation Worker

Radiation Area
Contrelling/Limiting Dose Levels
Personnel Dosimetry

Hazards of Low-Level Ionizing Radiation

REGULATIONS (70 minutes)

A.

Federal

1. Title 10, Code of Federal Regulations
2. Nuclear Regulatory Commission

Navy

1. NAVMED P-5055, Radiation Health Protection Manual

LICENSING (60 minutes)

A,

Application/Amendments - Details of NDCTC, PHILA License

No. 27-05293-01



Introduction to lonizing Radiation

RADIOACTIVITY

A. Units gg_ﬂcacurclcnt

1. Activity: Unstable atoms disintergrate or decay, and as they do,
they release energy. This released energy is labled natural radiation; and like
everything else, we like to measure this energy. When we are measuring the natural
radiation of a particular element, it is said to be the Activity of that element.
Activity 1is further broken down to the following units:

a. Curie (Ci): the basic unit of activity
b. Practions of the Ci in common usage:

(1) Mil.iCurie (mCi): one thousandth of one Curie;
1 mCi -~ 1C4/1,000 or 1.005 mCi = 1 Ci ;

(2) MicroCurie (uCi): one millionth of one Curie;
1l uCi -1, 000,000 C{ or 1;555.056 uCi=1C¢C4

2. Intensity (I): a certain amount of radicactive material (let's say,
1 gram) has a certain activity (1 Ci). At different distances, the intensity (I)
wvill vary. Intensity is measured in the following units:

a. Roentgen (R): this unit was adopted in 1937 as a standard for
expressing quantities of X-ray and gama radiation. Intensity is alwvays expressed
in an amount (R) per unit time (hour); or as we abbreviate, R/hr = Roentgen per
hour,

B. Rad (r): a new unit, the rad is a measure of the absorbed
energy of any type of ionizing radiation in any medium. It is, however, more
nearly equivalent to the Roentgen in mixed body tissue (hard and soft) and it is
thus applicable to fuman exposure. So although no exactly equal, they are close
enough for us to consider the relationship 1 to 1, or 1R = 1 rad.

3, Dose: 4if an individual were to stay in any spot where there was
radiation of a known intensity during a certain time period (stay time), we could
estimate the effect of that radiation on his body. This effect is labled DOSE, and
is always determined by the product of the Intensity (I) of a radiation -ultipliod
by the length (time) of stay in the area.

Example: I = 100 R/hr = 100 r/hr
Stay time: 30 minutes = 0.5hr

Dose (D) = I x T = 100 r/hr x 0.5 hr
= 100r x 0.5 = 50r
D = 50r

a. Relative Biological Effectiveness (RBE): the biological effec~
tiveness of ionizing radiation can not be measured exactly, since it varies with
the part of the body irradiated, the type of radiation, and many other factors
such as the age and sex fo the individual. However, by use of a Relative Biological
Effectiveness factor (RBE), a close approximation is possible.
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II. RADIOACTIVITY
A. Unite of Measurement

3. Dose

b, REM (rem): the rem is designed to compensate for the differences
in ionization, energy transfer, etc. of the wide variety of radiations that are
encountered in research and in the application of atomic power. It is the quantity
of radiation (any type) which produces the same biological effect in man as those
resulting from the absorbtion of 1 Roentgen of X-ray or gamma radiation. For whole
body irradiation of gamma radiation the RBE is considered to be a factor of onme.

So rem = rad x RBE; or rem = rad x 1 for whole body irradiation of gamma radiatiom.

€. Other examples of RBE are as follows:

Energy and Type of Radiation _RBE
X-ray 1
Camma 1

. 1.0 MEV* Beta Particle 1
0.1 MEV Beta Particle 1.08
Thermal Neutron (MEV) 2to S
1,0 MEV Proton 8.5
0.1 MEV Proton 10
Fast Neutron (1 to 10 MEV) 10
5 MEV Alpha 15
1 MEV Alpha 20

*MEV = million electron volts

B. Ionizing Radiation
l. Refer to Rad Worker Information Binder

C. Ralf-Life
1. Refer to Rad Worker Information Binder

D. Contamination

1. Refer to 10 CFR and NAVMED P-5055
III. RADIATION SAFETY
A. Radiation Worker

1. Read definition, article 19.3, Part 19, Title 10 Code of Federal
Regulations (10 CFR)

2., Essentially, any individual working in or frequenting any portion o!'
a designated radiation area where they will be exposed to fonizing radiation shall
be designated a Radiation Worker.



III. RADIATION SAFETY
A. Radiation Worker

3. Radiation Workers shall be instructed in accordance with Title 10,
Code of Federal Regulations.

a. Read:
(1) Part 19, 10 CFR
(2) Part 20, 10 CFR, art. 20.206 (page 196)

B. Radiation Areas
1. Read articles 20,202 and 20.203; Part 20, 10 CFR

C. Contrelling/Limiting Dose Levels
1. Read articles 20.1 through 20.108; Part 20, 10 CFR

2. Methods:

a., Time: one of the easiest vays of limiting radiation exposure
is tightly control the time in which individuals are exposed to sources of ionizing
radiation.

b. Distance: as mentioned in lesson II, intensity decreases the
further you are from the source of radiation. More speciffically, we use the °
Inverse Square Law to determine intensities at given distances from a known source.

11 * initial Intensity

d, = initial distance

- 1
12 - 11(41/42) -
2 = desired Intensity

‘2 = desired distance

fl Example: we have a 1Ci source of Co6° vhich has an intensity of
10 r/hr at a distance of 1 meter (lm). What will be the intensity at 5m?

Iy = 10r/hr d; = ln 2
=1, (dlldz)
= 1 d, = 5n

I, = 10 r/hr x (1-/5-)2 * 10 r/hr % (1/5)2 « 10 r/hr x 0,04

2
1, = 10 t/hr x 0,04 = 0.4 r/hr
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C. Controlling/Limiting Dose Levels
2. Methods:

b. Dis !

_l]_%x_._x we have the same data as #1, with 10r/hr at lm. But wvhat
happens if we move closer? What will be the intesity at 0,25m.

11 - 10r/hr 41 « In Iz -1 x (‘1/‘2)2
1, =1 4, = 0.2 e 10r/hr % (12/0.25m)>
* 10r/he x (1/0.250)° « 10¢/hr x 16
1, = 160¢/he

See hovw quickly the intensity jumps as you move closer to the source?
This is the reason you must be aware of the hazard of vorking close to radicactive
sources vhen you are a Radiation Worker.

£ ¢, Shielding
(1) Refer to Rad Worker Information Binder, Section 2
d. Reduce Amount of Radiation:

(1) Why expose individuals to a 1 Ci source, vhen a lesser, 0.5 Ci
or even a 250 mCi source, would perform just as well, with much less risk.

e. In summary, methods of controlling dose levels are: (1)
,&F_ of exposure; (2) ?ﬁ.ﬂéﬁ!&ﬂﬂ!ﬂ‘ (3) use maximum amount of shielding:
minimize the activity of the source with vhich you are working.
D. Personnel Dosimetry
1. Read articles 20.405-20.409; Part 20, 10 CFR

2. Read Chapters 4, 5, and 6 in NAVMED P-5055, Radiation Health Protection
Manual

3. In summary of the above readings the types of personnel monitors used

at NDCTC, PHILA are LAF TLD, Pocket Dosimeter, PDR/1E, and Film Badges. These monitors

are used to measure the radiation dose which personnel have received from exposure

to our radiocactive sources, All students and visitors are required to wvear film badges

vhen entering the radiation area. These badges are collected monthly, or vhen a person

is no longer likely to be exposed to fonizing radiation, and are sent to Bethesda,

Maryland for processing., Radiation Workers will be required to wear LiF TLD during

normal working houre on .he compound and on base. Required dosimetry during radiation

exercises, inspections, surveys, and leak tests are specified in NDCTC INST 5100.1E.

A report is returned, listing the dose in rem vhich each individual received during the
. month, Each individual will then have his dose recorded on a DD Form 1141, which is

maintained in the individual's health record,




II1. RADIATION SAFETY
. D. Personnel Dosimetry

3. Cont'd:

The use of personnel monitors i{s required by the Nuclear Regulatory Commission,
and there are two main reasons for recording personnel dose. The first of these
reasons is to assure that personnel do not receive any doses greater than those ..
established by the NRC., 1If an overdose is received, corrective actions must be
taken ranging from investigation of circumstances that caused the overdose to the
medical treatment of the person that caused the overdose to the medical treatment
of the person who received the overdose. The second reason is simply to document
personnel doses., This is important because it is sometimes necessary to know a
person's history of radiation exposure. ;

E. Hazards of g'_-mv'. 1 Ionizing Radiation

1. Studies on the long term effect of low-level ionizing radiation are
incomplete. However, it may be safe to assume that radiation in any form and anmy
level is not good for you. It appears to be a cause or at the very least increases
the risk of leukemia and other cancers.

2. Although very high doses are necessary for sterility, there are some
real dangers to exposing pregnant women to ionizing radiation., Extreme care must
be taken for the safety of the voman and the fetus when exposing them to any radia-
tion. At this command, pregnant women will not enter or participate in any radiation
exercise or drill.

3. This 1s vhy we attempt to tightly control dose levels to radiation
vorkers (lesson III, C). With these stringent requirements, we minimize the dangers
from exposure.

IV. REGULATIONS
1. Nuclear logﬁloroty Commission (NRC)
a. Read Part 1, 10 CFR; pages 25 - 27

Code of Federal Regulations (CFR)

a. Read pages V and VI, 10 CFR
U, §. Navy
4. Radiation Health Protection Manual, NAVMED P-505%
(1) Read Chapter 1, NAVMED P-5055
V. LIGENSING OF RADIOACTIVE SOURCES
A. Application for / Amendments to

1, Read Chaptor 1, Part 2, subpart A, 10 CFR, pages 41 - 52

-




V. LICENSING OF MDIQTIV! SOURCES ‘

A. Application for / Amendments to

2. Be f;lililr with information of all handouts for this training
B. Naval Damage Control Training Center License

1. Read NDCTC License No, 37-05293-01

2. Read NDCTC INST 5100,1E
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10,

a.
b!
c.
d.

The
a.
b,
¢,
The
Shiel
.l
b.
8.

‘l

energy which holds the nucleus of an atom together is called:

Electrostatic energy
Heat energy
Binding energy

Splitting ;f Large Unstable Atoms into Smaller Fragments with a
of Energy is:

Fission

Fusion

A chain reaction
lonization

Form of Nuclear Radiation with the Longest Range is:

Alpha Particle \
Beta particle
GCamma rays

Transmission Factor of a Certain Shield 1is .25. 1f 100 R/hr strikes
d, how much radiation do you receive?

400 R/hr
100 R/hr
25 R/hr
2.5 R/hr

Steel, Concrete, Lead and Wood all Act as Radiation Shields. Which of
Following 4s the Proper Arrangement from Best to Worst Shield:

..
b.
€.
d.

Mate

Actd
Dose

Expo

Lead, concrete, steel, wvood
Lead, Steel, concrete, wood
Lead, steel, wood, concrate
Lead, concrete, wood, steel

h the Following:
vity A. Rem

B. Roentgen
sure €. Curie

Filem Badge Readings are measured in

.,
b,
e,

The

..
b,
¢
¢

Rem
Roent gen
Curie

re Are Millicuries in One Curie

10

100

1,000
1,000,000




11, An AN/PDR 27 Measures

a. Activity
b. Dose

¢. Exposure
12. Three Ways to Reduce Exposure are:

a. Minimize time, maximize distance, maximize shielding
b. Maximize time, maximize distance, minimize shielding
¢. Minimize time, minimize distance, maximize shielding
d. Minimize time, maximize distance, minimize shielding

For 13-16 choose A if statement applies to film badges and B 4if it applies
to pocket dosimeters.

13. Cannot be read on the spot

14, Collected monthly

15. More prone to error due to mechanical shock
16, Rechargeable

17. Leukemia and Lung Cancer are effects of Radiation

a. Acute .
b. Somatic
¢. Genetic

18, A Large Dose of Radiation Delivered Instantaneously will cause
Effects

A. Acute
b, Somatic
¢. Genetic

19. Which of the follovwing Documents must be either posted or available
to Radiation Workers for Examination

&, NRC license :

b. Regulations of parts 19 & 20, title 10 CFR

¢, Operating procedures

d. All of the above

20, The Maximum Permissible Dose to the Whole Body for a Radiation Worker
is:

a. 5 millirem per year

b, 5 rem per year

€. 5 rem per quarter

d. 1 rem per month ¢

21, True or False - Personnel Monitors (Film Badges or Pocket Dosimetars)
are not required, but are suggested for use in high Radiation Areas.
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22. The missing Z number in the following decay equation is

15 15 0
v P
8 :

+1
a. 6
b, 7
e. §
d. 9

23, Except for radiography programs, most Navy Radiac survey instruments are
required to be calibrated every

a. 3 months. '

b. 6 months.
¢, 12 months.
d. 18 months.

24, Personnel exposures are maintained in the military Health Records on
form:

8. NAVMED 6470-1
b. DD 1141]

e. NRC-4

d. OPNAV 5101

25. List the three sources ve have on board by name of isotope:

26, What are the specific activities of each of the sources that NDCTC
is licensed to hold:

27. A Swipe Test or Leak Test must be performed:

&, Monually

b, femi-Annually
¢, Menthly

d. When necessary

28, NBC Staff, while conducting Radiation Drills, must wear:

LAF TLD

Pocket Dosimeter
Either a or b
Both & and b

s o




Checklist for Practical Examination of individual User Candidates (Radiation
'8a£qty Officer observes rad worker running an exercise.)

1. Does he handle material only by string, 10" plyers, or other remote
device?

Does he keep sources away from body while handling them?

Does he work as fast as possidble while still handling the source
carefully?

Does he rcpl;:i sources in stowage safe as soon as is practical
upon completion of drill?

Does he assure that time of student exposure to radiation is kept
to a minimum consistent with requirements of the drill?

Does he assure that all persons entering the radiation area are
vearing film badges or required dosimetry?

Does he assure that the radiation area is locked vhenever an in-
structor 4is not present?

Does he demonstrate confidence in handling the sources?

“
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NAVDAMCONTRACEN INSTRUCTION 5100.1E

To:  Distribution
Subj: Radicactive Materials; Promulntién of safety and operating procedures for

Ref: (a) Radiation Health Protection Manual, NAVMED P-5055
(b) Title 10, Code of Federal Regulations, Part 20
(c) NRC By-product Material License, No. 37-05293-01
(d) NAVSUP Instruction 5101.9B
(e) BUMEDINST 6470.10
(f) OFNAVINST 6470.1
(g) NAVELEXINST 9673.9A

) (h) NAVELEXINST 9673.5D

Encl: (1) Radiological Safety Requirements and Procedures for 'Jse of Radicactive
Sealed Sources at Naval Damage Control Training Center, Philadelphia,
Pennsylvania 19112

(2) Diagram of Naval Damage Contro! 7raining Center, Philadeiphia,
Pennsylvania 19112 _ . ,

l. Purpose. The purpose of this Instruction is to establish procedures to be followed in

the event of accidents or incidents involving radicactive materials and to implement

regulations, policy, and operating instructions for the use of radioactive sources as

outlined in enclosure (1),

2. Background. Radioactive sealed sources are prese: iy employed by the NBC Branch
in compful nce with reference (c).

3. Cancellation. This Instruction supersedes Naval Damage Control Training Center
Instruction 5100.1D of 4 June 1979,

4. Policy. The policy of the commanding officer for radiation exposure to personnel
sha as follows:

. & Any female who is or suspects she is pregnant \viu‘not be permitted into the
radiation area or participate in any radiation evolutions without medical evaluation.
This shall be strictly observed in accordanze with reference (f).

5. Radiation exposure shall be held at the minimum leve! consis.ent with the
achievement of training objectives and in accordance with reference ().

€. The level of exposure shall in ro case exceed the Maximum Permissible Exposure
(MPE) as prescribed in reference (),

. Visitors will not be permitted access to the NBC areas during drills and
exercises. Definite limitations shall be imposed during 1"ese times by restricting entry

EHOLOSURE(SE
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of unnecessary personnel into the restricted areas of building 740. For the purpose of
this instruction, "unnecessary personnel" shzll include all personnel with the exception
of:

(1) NBC Branch radiation workers participating in the exercises.
_(2) Students participating in the exercise.

(3) The RSO and designated source handlers.

(4) In the event of an emergency at any time, controlled access shall be
permitted for essential Source Recovery Team Members only.

5. General Information. Radioactive materials are employed by the NBC Branch to
simuate small fallout fields and to demonstrate the principles of radiological
monitoring and shielding. The radioactive materials are sealed sources, primarily
Gamma Emitters, and are Cesium 137 (one source) and Cobalt 60 (two sources). The
radioactive materials are located and used in the following areas:

. & Radiation Monitoring Exercise Area. This is an area in Building 740 containing
mock-ups of ships' compartments. It is surrounded by masonry and poured concrete
shielding walls, The facility is used for training students in the use of high and low
range radiac instruments. The facility is designated and posted as "Radiation Area".

B. Radioactive Stowage. The place of stowage is a locally manufactured stowage
safe. Shielding is provided by % inch poured Jead sandwiched between two 3/8 inch thick
steel plates and 8 inches of masonry and poured concrete surrounding the safe. The safe °
is secured with a Sargent and Greenlea! Locking System and is located within the
Radiation Monitering Exercise Area (see enclosure (2)). When sources are secured and
radiation area is not in use, it will be posted as "Radicactive Storage Area."

6. Duties and Responsibilities. NDCTC will have appointed a Radiation Review
Committee (RRC). 1he RRC committee will consist of the Executive Officer,
Radiation Safety Officer (RSO), Assistant Radiation Safety Officer (ARSO), and
Photodosimetry Coordinator who shall be a qualified hospital corpsman. The committee
will ensure the implementation of this instruction at the working level and meet at Jeast
annually to review the radiation program prior to inspections. A Source Recovery Team
(SRT) will consist of all appointed radiation workers, with the RSO and ARSO having
cognizant authority during any emergency situation. ‘It will be the NDCTC Command
Duty Officer responsibility to adhere to procedures as outlined in this Instruction. The
duties of the members of the RRC, SRT and CDO are as follows: :

‘a. Commanding Officer. The commanding officer shall have ultimate responsibility
for the safe and efficient operation of the command.

(1) He shall maintain an effective radiation control program in accordance with
this Instruction. :

(a) Establish and implement a radition safety program.

(b) Appoint a qualified Radiation Safety Officer (RSO).

(c) Ensure effective coordination among the RSO, radiation workers, Base
Fire and Police Forces and appropriate medical parsonnel,
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Evecutive Officer

(1) Conduct meetings when required: review license and amendments,
changes to p'o*e"‘"'.s and qualification of radicactive materials handlers and radiation
workers in charge of monitoring cvolu‘1ons

(2) Ensure that regular inspections of the facilities and operations are
conducted,

(3) Coordinate the establishment of maximum D'-rmssble c.xposurt* for

qualified staff personnel as set forth by the commanding officer in compliance with
reference ().

(4) With the assistance of the RSO, formulate z radiation protection program.
g

€. Radiation Safety Officer (RSO). A gualified member of the NDCTC sta#f who
has had training and experience in Readiation Safety s“‘" be appointed as Radiation
Safety Officer for the command. If 2 person so qualified is not available, a suitable
candidate shall be chosen and sent to the Rac.a..o.. Safery Officer Course (A-43-0016)
given by \‘ava. Energy and Environmental Support Activity (NEESA), Port Hueneme,
CA. bpo* completion of this course the individual shall be appointed as Radiation
Safct_\ Officer. His/her duties shall be as follows:

(1) Report directly to the commanding officer via the executive officer for
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