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RM~FRACTICAL INSTRUCTOR GUIDE

LESSON PIAN TITIES AND SCOIES

INTRODUCTION - Lesson Eian"mo. 1

Welcorme; administrative announcements ; purpose and
scope of courge. Film, "About Fallout."

INSTRUMENT OPERATION, USE AND LIMITATIONS - Lesson
Plan No. 2 '

Detection of radiation: operation of dosimeter and
charger; charging and reading the dosimeter, initial
dosimeter check; dosimeter operating characteristics;
uses of dosimeters, dosimeter difficulties; dosimeter
care and meintenance; operation of survey meters; the
CDV-700 survey meter; the CDV-715 survey meter; the
CDV-T717 survey meter; use and limitations of survey

meters.
QOFERATION PROSFECT (EXércise) - Lesson Plan No. 3

Operational check of the CDV-700; locating hidden
rediocactive sources; recording location of sources;
recording radiation exposure; repacking instrument

set.
REVIEW CF HS-3 HOME STUDY, UNITS 1 THRU 4 - Lesson Flan No. k4

Introduction; fallout effects and radiation exposure
guidance; protective measures and decontamination

Procedures; exposure and exposure rates; moritor
tasks and procedures; monitor responsibilitles and

reporting.
INSTRUMENT EAMILIARIZATION (EXERCISE) - Lesson Flan No. 5

Practical exercise measuring radiation at specified
distances from a point training source with the

CDV-T700 survey meber.
ARFA MONITORING (EXERCISE) - Lesson Flan No. 6
Survey with the CDV-700 of an exercise area;

construction of selected exposure rale contours
delineating areas of higher radiation levels.

Time

1.25

.50

.75

.50




RADIATION PROTECTION {EXERCISE) ~ Lesson Plan No. 7

COURSE EXAMINATION - Lesson Plan No. 10

Time

1.00

Practical exercise demonstrating the relationship
of time, distance and shielding as radistion
protection measures using radicactive sources;

calculat;pg Percentage of shielding reduction
of brick, earth and wood.

RADIOLOGICAL MONITORING, REPORTING AND ASSESSMENT -

Lesson Plan No. 8

RADEF system; shelter monitoring, self-protection
monitoring, )

monitoring for reporting and assessment;

monitoring support for postattack recovery; operations
in an emergency; Weapons effects reporting system;
local reporting procedures. '

EXPOSURE AND EXPOSURE RATE NOMOGRAMS (EXERCISE) -

Lesson Flan No. 9 1.00

Use of the nomograms to forecast exposure rates,
total exposure, entry and stay times for emer-
gency missions under fallout conditions.

.50
Thirty-three multiple choice questions.

SUMMRY AND PRESENTATION OF CERTIFICATES - Lesson

Plan No., 11 .25

Issuance of certificate; course evaluation; course
close and monitor assignment.

Total 8.00

[AM]

:
2

N T T —
s R R R S TR T RO B

e R S A A ',"'ﬂiﬁwmﬁmﬁuﬁmﬁgﬁ;ﬂimm:ﬁa&mmm@mm&m&wﬁmmmmes 5
PN T SO GO MEHEHT i




75

B i e L

Loty

e i —

INFORMATION FOR THE INSTRUCTOR

The purpose of the RM-PRACTICAL training is To qualify, as radiological
monitors, Individuals who have compieted the programmed instruction of
the H3-3, Introduction to Radiological Monitoring home study course.

The RM~FRACTICAL course serves as a brief review of the HS-3 home study
course and gives the gtudent an opportunity to ask questions concerning
any concepts or problems that he may have encountered while completing
H3-3., Thls EM-PRACTICAL course provides the student with "hands on"

experience with the RADEF instruments.

The objectives of the RNPIRACTIGAL course are to enable the studeﬁt‘to:

Qualify as a fully tralned Radlologlcal Monitor and serve as

1.
such in the individual's Jurisdiction.

2. Be familiar with the principles of radiological defense, know
the weapons effects reporting system, and be aware of what Lo
expect in nuclear postattack environments.

3. Measgure, recqra and properly report fallout radiation eXpOSufe
and exposure rates. ' .

L, Perform an operational check of the RADEF instruments and know
how to properly care for them.

5. Calculate future exposure rates, exposures, m1331on entry and

stay times with the aid of the nomograms.

6. ZProvide limited field guidance on radiation hazards associated
with assigned operatlons.

Course prerequisities are:

1. Students should have an assignment or potential assignment as
a radiological monitor for a local, county, or State jurisdiction

cor facility.

Student must have Successfully corpleted the home study course,
Introduction to Radiological Monitoring, HS-3. (Except 4s listed
in scheduling - i.e., three meeting concept.)

INSTRUCTOR FREPARATION

This instructor guide is intended as an aid to the ingtructor. He should
study this guide before each training course as well as the reference and

resource materials. The instructor should not read the lesson plan

verbatim to students, but use it as a guide to cover a course of study




to develop fully qualified and trained radiological monitorsg., The

instructor should add Peritinent information as the cccasion demands
throughout the training period.

The instructor should be thoroughly familiar with the local and State

radiological defenge organizational. and operational plans because they
are not included in this instructor guide.

Since a congiderable portion of the RM-PRACTICAL course involves the use
of the DCEA Radioactive Training Source set, the instructor must be =
qualified "licensed user" under an "Agreement State" or Nuclear Regulatory

Commission (NRC) byproduct meterial license. The byproduct material
license must authorize the use of the Source set for iraining radiological
monitors.

If the instructor is not a licensed user under a byproduct material V
license, he must obtain the servides

of a liceneed user for that portion
of the course where the radiocactive training sources are used. The

licensed user must be Physieally present in the area while the sources
are being used.

Only the licensed user should handle the sources. Students should be
cautioned not to handle, touch or step on the sourcez. A count should be
made and recorded of the number of source capsules present at the beginning
of the course and also at the completicn of each exercise. Radiation
eXposure records for each student must be kept in accordance with NRC
regulations (see Lesson Flan Ho. 3).

Review of the HS-3 course is important - but the primary intent of this
course is to provide "hands on" experience in using RADEF instruments and
to become familiar with the ofganization's reporting procedures. The
completion of this training course should culminate in the assignment of
the student as a radiological monitor in a civil Predaredness organization,

The instructor should also know that in the review of HS-3 the subject
matier is keyed to certain frames in the H5-3 home study text. The
selected frames will held the instructor cover the review in the same ‘
order in which the student reads it. It will dlso prevent the introduction
of concepts which have not been Dresented to the student. Students should

be requested to bring their copy of the HS-3, Introduction to Radiological
Monitoring book with them to this course. '

SCHEDULING

There are several different ways to complete the RM~PRACTICAL training
course. The course has been designed to permit completion in ong,
three or Ppossibly four meetings (sessions).
will debend wpon local circumStances.

a manner to best suit time available to

two,

How the course is scheduled
The 8 hours should be scheduled in
both the students and the instructor,




TR

ing

S

St

TR s e

For example, & three meeting class of approximately three hours per meeting
might work well in one community while a two meeting class on Saturday
mornings for 4 hours each may be more satisfactory in another community.

A scheduling that has worked well in some States is the three meeting
concept. This has been most satisfactory with group enrollments. During
the first meeting, the students are emrolled in the HS-3 home study course
and provided with the course material. After this, they are given the
Course Introduction (Lesson Plan No. 1) and then Instrument Operation,

Use and Limitations (lLesson Plan No. 2). This is followed by actually
using the instruments in the Operation Prospect exercise (Lesson Plan No. 3).
The students then return to their homes and complete the HS-3 home study.
Later, at & time agreed upon - usually b to 6 weeks, the students return
for the second meeting. HS-3 is veviewed (Lesson FPlan No. 4) at the
second meeting and is followed by ingtrument exercises: Instrument
Femilisrization (Lesson Plan Fo. 5), Ares Monitoring (Lesson Plan No. 6)
and Radiation Protection (Lesson Plan No., 7). The third meeting concludes
the course with Radiclogical Monitoring, Reporting and Assessment, Nomo-
grams, Course Examination and Presentation of Certificates (Lesson Plans

, 9, 10 and 11).

Don't forget to arrange for the use of a DCRA Training Source Set. In
some areas its avaeilability is limited and the instructor must make
arrangements for its use and storage well in advance of the course meeting.

VISUAIS

Visuals recommended for this course are (1) the 16mm film, "About Fallout"
and (2) 2"x 2" slides. Availability of the film, "About Fallout” is
through the nearest Audio-Visual Support Center (Army Film Library) as
listed in the Defense Civil Preparecdness Agency Motion Plcture Catalog,
MP-6. The set of 2"x 2" glides used in Iesson Plan No. 2 may be ordered
from the U. S. Army AG Publications Center, Civil Preparedness Section,
2800 Eastern Blvd., {Middle River) Baltimore, Maryland 21220. Request

the Radiological Mbnltorlng Training Kit, K-QH

FACILITY REQUIREMENTS

The following is a list of criteria which should be helpful to the
instructor in selecting a location for the training course if it is
resents an ideal classroom and

Sl

conducted in the field. This list rg
exercise area and should be used as a guide only. It is recognized

that effective instruction may be presented under less than 1deal
conditions.

A. Tables and chairs:

1. Tsbles and chairs are preferred to armchairs.




2. Minimum tabletop working area per student: 36" x 30V.

3. Chairs should be comfortable and not contribute to distracting
noises. S

B. Room arrangement:

i

1. A wide aisle should be provided down the center of the room for
issuing and collecting materials. '

2. 8ide aisles should be provided for student and instructor access.

3. Three and eone-half feet should be provided bebween the rows of
student tables for student and instructor access.

C. Room lighting and acoustics:

1. Lighting should be bright and adequate.

2. Provisions should be made for darkening the room if wvisual
projections are used., ILow level lighting is desirable to
allow note taking. _

3. Acoustics should be checked for clear volce transmission.

e IRt e R

I

D. Personal Comfort:

1. Temperature and fresh air should be controlled for instructor
and student comfort, o _
2. Restrooms should be convenient to the classroom.
3. Drinking water should be close by. A coffee pot in the classroom
) usually is welcome to the monitoring class in day long scheduling,

. If the class is a day long schedule - lunch facilities should be
clese by. '

5. BSmoking and non-smoking areas.
E. Radiological instrument exeércise area:

l. It is desirable to conduct the radiological instriment exercises
in Tesson Flans 3 and & oub-of-doors, weather permitting. In
case of inclement weather, larger than normal rooms should be
ready as an alternative. '

2. An exercise ares about the size of an average household lawn
should be suitable. The exercise area should be reasonably level,

3. The exercise area should be free of all pedestrisn traffic when
the radicactive sources are in Place for training and must be
labeled with Radiation Hazard Signs. The licensed user must
be present at all.times when the sources are not securéd under
lock and key.

'"'.;'ﬁi}:‘"""’I',z;‘.'ﬁ:“i‘-’i‘"';"v"iiti

PRECOURSE CHECKLIST
= A. Chalkboard, chalk, eraser and bointer. Projection equipment when used.

B. Thirty-five millimeter (35 mm) slide projector and set of 2"x 2" slides.

.

6
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Lectern and a gide table to hold demonstration instruments.

Radiological Instruments - one CDV—T?TA set for the instructor; one
CDV-7774 set for each two students; & CDV-777 set for demonstration;
and 30 CDV-138 dosimeters (or one per student for larger classes).

Each CDV-7T77A Set should contain:

. One CDV-700 survey neter,

One CDV-715 survey meter.

One CDV-717 survey meter.

Six CDV-T42 dosimeters.

One CDV-750 dosimeter charger.
Batteries, "D" size.

v o Mo

-

Each CDV-777 Set should contain:

One CDV-700 survey meter.
Two CDV-T15 survey nmeters.
8ix CDV-7h42 dosimeters.
One CDV-T50 charger.
Batteries, "D" size.

A RN g UV \V I

o

ne CDV-778 Radiological Training Source Set which contains:

One large lead container (locksble).
One small lead carrylng container.
Six cobalt 60, radiocactive sources.
One set handling tongs.

8ix radiation hazard signs.

One CDV-700 survey metier.

Two CDV-138 dosimeters.

One CDV-750 charger.

.

0O—~1 OV Jw o -

Suiteble temporary storage area for training source set (if required).

String, masking tape, grease pencil, etc. for making instrument
familiarization spirals.

Styrofoam cups, adhesive labels, felt marking pen for making area
monitoring exercise coordinate pylons. '

\

Shielding materials such as solid common clay or concrete bricks,
garth and wood; and radiation time-distance layout circle.

Student workbooks, SM-11.21.1 and Handbook for Radiological Monitors,
CPe 2-6.2.2, one for each student; at least one copy of all other
reference materials for student review., Other publications that
may be of interest such as "Protection in the Nuclear Age," H-20.




CONDUCTING THE COURSE.

Since the main purpose of this course is instrument familisrization,
students should be given the opportunity to participate in the course
as much as possible. They should also have a chance to ask guestions,
express opinions, and relate appropriate exberiences. The instructor
should frequently question the students to determine if they undersiand
vwhat is being taught.

One way of conserving time is to start the Radiation Protection Exercise and
while the dosimeters are left to be exposed, begin with the next session.

At an sppropriate time, break and complete the exercise. There is not a
need for formal breaks during the ingtrument exerciges because the gtudents
are moving actively about. Also, the students will automatically get a
break when they complete one exercise and move into ancther. In the case

of a day long schedule, the lunch periocd should occur approximately

vetween the Instrument Familiarizetion exercise and the Area Monitoring
exercise. ‘ :

EXAMTNATTIONS

The student must have successfully completed the four gquizzes and final
examinagtion in the Introduction to Radiological Monitoring, HS-3 home

study course to be accepted for the course, unless the entire training is
given in the three meeting concept (as discussed in SCHEDULING) where the
students are alsoc enrolled in H8-3 at the first meeting, In this situation,
the students should have successfully completed the four quizzes and final
examination from HS-3 prior to attendance at the second meeting. Regardless
of how the course is scheduled, the course examination listed in SM-11.21.1
should be given during the last meeting prior to.the presentation of
certificates. ' '

The instructor should not have any difficulty in helping the student
achleve a satisfactory proficlency in using the radlological ingtruments
Pricor to awarding of certiiicates.
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IFSSON PIAN NO. 1

COURSE TITLE: RM-PRACTICAL

LESSON TITIE: Introduction TiIME: .75 Hour

OBJECTIVE:

At the conclugsion of this wnit the studenf will be able
to:

1. Discuss the schedule of the RM-PRACTIGAL course and
its scope.

2., Plan his participation as a student to successfully
complete the requirements for certification as a
qualified radiological monitor.

SCOIE:

Welcome; administrative announcements; purpose and scope
of course; film, "About Fallout," 24 minutes, color.

REFERENCES ;

1. Imstructor _
a. Introduction to Radlological Monitoring, A Programmed
. Home Study Course, HS-3.
b. Radiological Monitoring Student Workbook, SM-11. 21,1.
¢. Radlological Defense Preparedness, CPG 2- 6 1.
d. Radiological Defense Menual, CPG 2-6.2,

2. Student
a. Introduction to Radlologlcal Mbnltorlng, A Programmed
" Home Study Course, HS-3.,
b. Radiological Monitoring Student Workbook, SM-11.21.1.

REQUTREMENTS :

1. Instructor
a. Chalkboard, chalk, eraser, pointer,
b, 16 mm projector, screen.
¢. Administrative announcements to fit the situation.

2. Student
Noteboock and pencil as appropriste.

REMARKS :

It is a good idea to write or print your name on the
chalkboard and provide the students with a printed
schedule if one is available,




MATN TOPICS TEACHING POINTS o

A. WELCOME AND 1. Officially open the course by amnouncing your
ADMINTISTRATIVE name and title., Welcome the students and
ANKOUNCEMENTS acknowledge eny notables that may be Present.

2. Provide administrative details; restroom
locations; drinking water; telephone; emer-
gency exits; expected time for breaks;
Juncheon plans; etc.

B, PURPOSE OF 1. The purpose of the RM~PRACTICAL course ig
COURSE ‘ to complete the tra_nlng required to become

a fully gqualified radlologlcal monitor by
providing hands on experience with radiological
instruments. %The trained monitors are expected
to be assigned radiological duties %o detect, '
meagure, record and, ag appropriate, report
RADEF information in the event of an emergency.

%
&
3

2. The Introductlon to Radlologlcal Monitoring,
HS- -3 home study course is used to permit
individuals to complete a major portion of
training at home and at tlmes most convenlent
to them.

3. The HS-3 programmed course of study must be
supplemented by "hands on" training and
bracticing with the radiological monitoring
1nstruments in a radiation env1ronment

. L. The HS-3 home study course, when supplemented
" by the 8 hours of practical training
(RM-FRACTICAL) is the standard method for
. training radlologlcal monitors.

= C. SCOFE OF COURSE 1. On the chalkboard break out the gcope of the
course by session (lesson plan} time blocks.

2. Give general guidelines, procedures, and
what is expected of the students in completing
. the course - attendance, supplemental reading,
B exgminations, partlclpatlng in the exerciges,

& ete.




MAIN TOPICS

TEACHING POINTS

D. FIIM: Y“ABOUT
FALLOUT!

This film introduces and illustrates "fallout"
using both live action and animation to present
the basic nature of fallout raediation, its
effects on the cells of the bedy, what it
would do to food and water after a nuclesar
attack and what common sense steps can be
taken to guard against its dangers.

The ilm is designed to dispel many of the
myths and fallacies now surrounding the
subject in the public mind. It presents
the facts, clearly and simply, in everyday
layman's terms,

The importance of shelter from fallout is
stressed as well as prescribed decontamination
measures that may be taken tc reduce or
minimize the effects of fallout on peocple.




COURSE TITIE:

LESSCN TITLE:

LESSON PIAN KO, 2
RM-PRACTICAL

Ingtrunment Operation, Use and
Limitations TIME: 1.25 Hours

: OBJECTIVES:

At the conclusion of this segsion the student will be
able to:

1. Identify and operate the CDV-700, CDV-715 and the
CDV~717 survey meters; the CDV-138 and CDV-742 dosimeters;
and the CDV-750 dosimeter charger.

2. Explain the operation of the CDV-T1l5 survey meter and
the CDV-TL2 dosimeter.

3. Install batteries and perform an operational check on
the CDV-700, CDV-715 and CDV-~TLlT7 survey meters.

L, Insﬁall_a battery in the CDV-750 charger and charge
the CDV-138 and CDV-7h2 dosimeters to zero.

5. Discuss the use of each ingtrument and its limitations.

6. Provide the proper care and monitor's maintenance for
each instrument,

SCOFE:

Detection of radiation; operation of dosimeter and charger;
zeroing and reading the dosimeter; initial dosimeter check;
dosimeter operating characteristics; uses of dosimeters;
dosimeter difficulties; dosimeter care and maintenence;
operation of the CDV-700, 715, and 717 survey meters;
operation of the CDV-138 and 742 dosimeters and the CDV-T750
charger.

REFERENCES :

1. Insfructor
a, Introduction %o Radiological Monitoring, HS-3.
b. Radiological Defense Manual, CPG 2-6.2,
c. Handbook for Radiological Monitors, CPG 2-6,2,2.

2., Student
g. Inbroduction to Radiological Monitoring, A
Programmed Home Study Course, HS-3. :
b. Radiological Monitoring Student Workbook, SM-11,21.1.
¢. Handbook for Radiological Monitors, CPG 2-6.2.2.

i
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REQUIREMENTS: 1. Instructor
a., Chalkboard, chalk, eraser, pointer.
b. RADEF Instrument Set, one each CDV-T77A and
CDV-T77. .
c. 35mm slide projector, slides, &and screen.

S

2. Btudent
a. RADEF Instrument Set, CDV-777A (one set per two
students). .
b. One CDV-138 dosimeter per student.

it

REMARKS : The instructor will have io cover the material in this
lesgon plan quite rapidly, If time is short, the instructor
can delete some of the examples which require the student
to convert meter readings and instrument range setbtings
to exposure rates. The students will receive practice
making these conversions during the instrument exercises.




TEACHING POINTS

MATN TQPICS
A. DETECTION OF 1.
RADIATION
Viguwal 4.0
: Viswal L.l
tor A’
g Visual k.2 2,
Visual 4.3
Visual 4.4 3.
L,
- Visual k4.5 5.
and L.6

Since nuclear radiation can cause serious
injury or death to individuals, its detection
is of major importance in civil defense.
Nuclear radiation is invisible and as it
penetrates the body it can cause damage
without producing pain. A Person cannot
feel, see, hear, smell or taste nuclear
radiation and, therefore, must rely on
rediclogical instruments to determine its
Presence.

There are several different characteristics
of nuclear radiation which can be used as

a basis for detection, but only one iz of
major importance in the design of instruments
for civil defense. This property is the
ability of radiation to produce electrically
charged particles as it passes through )
substances, The subgtance usually used in
¢ivil defense instruments is a gas or mixture
of gases such as air. As the charged particles
are produced in the gas they are collected
and measured. '

Instruments must provide two kinds of infor-
mation needed for the evaluation and control

of The radiclogical hazard from fallout. The
first of these is the intensity of the radiation
field which is more appropriately called the
exposure rate. The second is the total

exposure received by an individusl.

This information is essential in providing
guidance for emergency operations. For
example, it permits the calculation of
permissible entry times and stay times for
pergonnel in confaminated areas and provides
an objective means for withdrawing personnel
who may be nearing a sericus or critiecal
exposure to nuclear radiation, It is also
useful in anticipating the severity of
radiation sickness.

Wo single civil defensé instrument has been
designed to provide the two kinds of infor-
mation required for civil defense, therefore,




MAIN TQOPICS

TEACHING POINTS

=

Visuai k7

OPERATION CF
DOSIMETERS

this information must be collected by separate

instruments, Those designed to measure

exposure rate are called survey meters. Those

designed t06 measure total éxposure are called
dogimeters, '

Since survey meters measure exposure rate, they

are calibrated in roentgens per hour (R/hr.)

or milliroentgens per hour (wR/hr,). Dosimeters

which measure exposure are calibrated in
roentgens (R) or milliroentgens {mR).

NOTE: During the course, the instructor should

emphagize the difference betwsen survey

meters and dosimeters and the units of

meagurement. Whenever the wrong units

are used, such as ..."This survey meter

reads 50 mR"... correct the student

jmmediately., Use of the correct units

is of utmost importance.

The dosimeter and survey meter msy be compared
to an automobile speedometer. The survey
meter measures the radiation exposure rate

in roentgens per hour like the speedometer

of an automcbile rscords the rate of travel

in miles per hour. The dosimeter measures

the radiation exposure in roentgens and is
like the mileage indicator {odometer) which

records the total miles traveled,

NOTE: Have the students examine the CDV-138

dosimeter prior to explaining its

operation.

2=k
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TEACHING POINTS

& dosimeter charger is used to place an
electrical charge on the indicating mechanism
This charge controls
the movement of the hairline (indicator).
When the hairline is on zero, the dosimeter
is said to be "zerced" (fully charged).

As a monitor performs his task in a radiation
area, nuclear radiation will penetrate his
body and penetrate the dosimeter he wears.
This radiation will produce electrically
charged particles inside the dosimeter and
inside his body. These charged particles
will reduce the electrical charge Previously
placed on the dosimeter by the charger. The
loss in electrical charge will cause an
upscale movement of the hairiine., This move-
pent is a measure of the monitor's radiation

The hairline movement is a measure of the
However, if a monitor
wears the dosimefer during the exposure
Deriod, it is assumed that the monitor's
exposure 1s the same as that measured by the

The CDV-750, dosimeter charger, is used to
zero all civil defense dosimeters. It has
a charging recepitacle and a downsecale/upscale
The charger is powered by a single

MATN TQPICS
-ate Visuvals 4.8 1.
' : and 4,9 :
ose inside the dosimeter.
ed
?hey Visuals 4,10 2.
cters and 4,11
exposure,
3. m
dosimeter’'s exposure.
dosimeter,
C. OFERATION OF 1.
- DOSIMETER
- CHARGER
control,
Visual 4.12

1.5 volt flashlight battery, which operates
the charging circuit and provides the light
for illuminating the dosimeter scale. There
are no internal agjustments to be made to
the charger.

To prepare the dosimeter charger: (a) loosen
the thumbscrew in the top or bottom center

of the charger's case with a screwdriver or

& coln, such as a dime, and remove the bottom
vart; (b) insert a standard "D" cell battery
by placing the + end of the battery agsinst
the clip marked +, The raised center terminal
on the stendard flashlight battery is plus (+):

2=5




MATN TOPICS

TEACHING POINTS

D. CHARGING A

DOSIMETER
Visusl £.13
%
- E. READING
DOS TMETERS

Visual 4.1k

NOTE: Instructor should demonstrate this with a

NOTH: Allow sufficient time for each studenﬁ

(¢c) reassemble the top and bottom parts of
the case and tighten the thumbscrew.

"D" cell battery and a CDV-750 charger.

To charge a dosimeter, position the charger
cn a flatl surface such as a table. Unscrew
the cap on the charging contact and place the
end of the dosimeter opposite the pocket cllp
and eye Piece on the charging contact.

Apply downward pressure and you should see

a scele and the hairline while looking through
the dosimeter sye piece, If the hairline is
not visible, rotate the control knob, located
in the upper right hend corner, until the
hairline appears.

Set the hairline to or near zero by turning
the control knob.

e charge one of each type dosimeter

i

s s e s

available and to become thoroughly

g

e e

familiar with the charging operatiomn.

The instructor should check each student

individually to assure that the student

knows how to charge a dosimeter.

All civil defense dosimeters are read by
holding them about one-half inch from the
eye and pointing them toward any light
source sufficient to see the scale and
hairline., A match, candle or flashlight
should provide sufficient light. Observe o
the position of the hairline relative to the @ 4

scale, To minimize reading errors, the
dosimeter should be read in the same general

position each time. | 3
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If an adequate light source is not available,
a dosimeter charger may be used to read the
dosimeter. Press the dosimeter gently on
the charging receptacle until the light turns
on. CAUTION: If the dosimefter is pressed
down too far, it may make contact with the
charging circuit and the reading will be
changed or completely lost.

To read the dosimeter &t any time, point the
end opposite the eye piece toward a source of
light, and chserve the reading where the

‘hairline crosses the dosimeter scale.

A dosimeter need not read zero in order o
begin to measure a monitor's exposure, It is
possible to determine the exposure for any
selected period of time by subtracting the
reading at the beginning of the exposure
period from the reading at the end of the
pericd, Thus, if a dosimeter reads 20 R at
the beginning of a mission, and 50 R at the
end; the monitor's accumulated exposure was
30 R. A dosimeter should be recharged after
each use, or if it reads more than 50% of
full scale. '

When dosimeters are received, a monitor
should zerc them and check their electrical
leaksge characteristics, i.e. upscale drift
when not exposed to radiation.

The leakage characteristics may be checked
by zeroing the dosimeters and placing them
in a radiation free area for 4 days. If

the leakage rate exceeds 5% of full scale

in L days, the dosimeters should not be used
provided other dosimeters are available.’

If no other dosimeters are availsble, the
leakage rate should be determined and the
contribution from electrical leakage subtracted
from the exposure. For example, a dosimeter
reads 75 R after 7 days of exposure in a
shelter. If the leakage rate iz 5 R per day,
what was the exposure during the 7 days?

Answer: 75-(7 x 5) = 4O R.
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DOS IMETER
OFERATING .
CHARACTERISTICS

Visual 4,19

USES OF

. DOSIMETERS

Visual 4.20

DOSIMETER
DIFFICULTTES

Visual k.21

Visual L,22

Vigual L,23

Visuel 4.2k

The ranges of civil defense dosimeters are:
CDV-138, O - 200 mR {Black Clip); CDV-730,
O - 20 R (Green Clip); CDV-74C, 0 - 100 R
(Silver Clip); CDV-742 0 - 200 R {Gela
Clip).

The accuracy of the dosimeter is + 20% when
measuring fallout gamma radiation.

Pressure, temperature and humidity changes
wili not effect dosimeter readings.

Dosimeters are constructed for relative
rugged use.

The CDV-138 is used for training,

The CDV-73C, CDV-T4O and CDV-7L2 are used
for emergency operational purposes.

The hairline ﬁay not move az the control knob

is rotated. This may be caused by lack of
broper electrical contact between dosimeter
and charger. To correct this, depress the
dosimeter completely to the bottom of the
charging receptacle and rotate the 6031meter
a couple of times,

The hairline on the CDV-138 will shift when
removing it from the charger. If desired,

this can be corrected by setting the halrllne

to the left of zero a dlstance eguivalent to
the shift.,

The hairline may appear to shift as the
dosimeter is rotated around its horizontal
exis. To correct for this effect, always
read the dosimeter with the zero mark on
the left. This effect is most noticeshly
on the C5V-138.

The hairline mey move upscale over a period
of a few days even though it ig not exposed,
to radiation.  This is caused by electrical
leakage, If the leakage is in excess of
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Visual 4.25

DOSTMETER
CARE ANWD

. PREVENTIVE

MAINTENANCE

Visval L4.26

NOTE: Discuss several means by which dosimeters

5% of full scale inm 4 days, the dosimeter
-should not be used if other dosimeters are
available. If the dosimeter must be used -
determine the leakage rate in a radiation
free area, and subtract from the operational
exposure.

The hairline may disappear within minutes
after charging a dosimeter which has been
stored in an uncharged condition. Most
dosimeters require a "soak in' charge if
they remain uncharged for a considerable
time. Such dosimeters should be charged
and the reading observed for a few hours '
before using them. A second charging may
be required before the dosimeters are ready
for use.

Prevent radiological contamination of dosimeters.
Howeveér, if dosimeters do become contaminated,

they can be cleaned with a cloth dampened in :
& mild soap solution, :

may become contaminsted, such as dropping

them in contaminated areass, handling them ;

with contaminated gloves, and discuss means

of preventing such contamination.

Avold unnecessary rough handling of dosimeters.
Although designed for rugged use, dosimeters
could be damaged if grossly misused.

Charge dosimeters before storing and store

in a dry place. When verforming scheduled
checks of instruments, dosimeters should be
read. Recharge them to zZero if they indicate
more than one-half of full-scale.
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L. Remove batteries at lesst monthly from
dosimeter chargers in frequent use and
inspect battery contacts for dirt and
corrosion. Dirty contacts should be clesned.
If the charger is to be stored for more than
four weeks, remove the batberies from the
charger and gtore the charger in a dry place.
The batteries will last longer if stored st geleril
temperature or below; in fact the cooler the
storage temperatures the better as long as

the batteries are kept dry such as by sealing
in plastic.

NOTE: $Stress the importance of removing the

battery from the charger during long term

storage,

NOTE: Since there asre different models and

manufacturers of civil defense survey

instruments, the instructor should become

thoroughly familiar with the pvarticular

mcdel available., Thig lesscn plan is

sufficiently general in its conbent 4o

be appropriate for all models. . Emphasize

the shift in lecture from a discussion

of dosimeters to a discussicn of survey

meters.

K. OFERATION OF L. As nuelear radistion Penetrates the enclosed
SURVEY METERS chember of a survey meter, electrically
o charged particles are produced. As these
Visuals 4.27 barticles are collected, they Produce a
and L, 28

small electrical current which is amplified

2-10



MAIK TOPICS - TEACHING PQINTS

and measured. Since the size of the current
is related to the rate at which the particles
are produced in the chamber and thus, to the
radiation exposure vate, the meter can be
calibrated in R/hr or mR/hr.

Vigual L,29 2. All civil defense survey meters are designed
Lo measure gamma radiation, and some are able
to detect the preseénce of beta. Operational
¢ivil defense survey meters are not designed
to detect or measure alpha radiastion. -

NOTE: The sbove item should be emphasized. The

student should understand the differencé

between measuring gemma, and detecting beta.

L. Cov-700 1. Battery installation for the CDV-7CO,
SURVEY METER o

_ 2. Open the case by unfastening the two

Visual b4.30 case clips and remove the cage bottom.

b. Insert a standard "D" cell battery by
Plecing + end of the battery against each
clip marked +. The raised center fterminal
on the standard flashlight battery is
Plus (+). Then close case.

NOTE: Instructor shouid demonstrafe this with a

"D cell battery and CDV-700.

c. Stress the importance of correct battery

polarity -- plus to plus and minus to
minus.

Visuals 4,31 2. Operational check for the CDV-700.
and 4,32
2. The selector switch hag forur Positions:
OFF, X100 (reading times 100), X10 (reading
times 10) and X1 (resding times 1). -

b. Rotate the selector switch to the X1 range
and allow at least 30 seconds for wWarm-up
and stabilization.

2=11
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NOZTE:

Check meter for background reading. In
a non-radiation environment, normal back-
ground is about 20 counts per minute

(.03 mR/hr )},

Turn the selector switch to the X10 range.

Rotate the shield on the probe to the
fully opea position.

Place the open area of the Probe ag close
‘as Possible to the operational check

source located on the side of the instrument
case,

Observe the reading which should be on
the lower half of the dial. '

Do not adjust the callbratlng potentiometer
if the instrument has been calibrated by
the State calibration and meintenance
Tacility.

Check each student individually to assure

that he knows how to perform this oper-

ational chack. As this is being done,

suggest that the other students attach

the headphones and listen to the back-

ground count. If appropriate, suszgest

they detect the radiation level at the

surface of a luminous-dial watch. Place

the probe with the shield closed, then

open, to the front and to the back of the

watch, TInterpret the difference in the

readings for the .students.

212
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i. Once the CDV-700 is calibrated, the
readings from the operational check

K 4 source should be noted and recorded

3 for future use. This reading should

3 remain the same during future operational
se, : checks.

j. The operational check should be used only
to determine that the CDV-700 is operating
properly. Its use does not replace the
need for calibrating the instrument to
specific gamma radiation levels.

k., During an emergency when the operational
check cannot be performed because of the
presence of external radiation from i
fallout, the monitor should assume a !
calibrated CDV-700 is operating properly
if it indicates radiation levels above
normal background, Normal background ;%
levels should be observed and noted by %

i

each student.

Visual 4.33 3. Reeding the CDV-700.

a. On each range the meter reading must be
multiplied by 100, 10 or i, respectively
to obtain the measured exposure rate,

b. The dial indicator on the CDV-700 will
fluctuate quite widely, particularly on
the X1 range. To read the instrument,
note the maximum and minimum defliections
and average them. IE

¢. Meter readings should not he taken when
the dial indicator reads in the lower
10% of the scale when on the X100 and i
X10 ranges. Turn the selector switch to ;
the next most sensitive range to measure
the exposure rate more accurately.

d. Meter readings should not be taken on the
X1 range because of the erratic meter
fi response. At exposure rates below about
= 0.k mR/hr, a reading cannot be takern to
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: an aceuracy of within : 30%. However,

- this does not mean that these low levels
cannot be distinguished from normal
background. Normal background on the
CDV-700 is ebott 20 to 30 counts Ter
minute as heard in the headrhones. Any
significant increase in the count rate
can be detected by your ear. For example,
with a little Practice, a count rate that
is double background (2pproximately 4o
to 60 counts per minute) cen be easily
distinguished by the ear, even though the
meter needle may he bouncing arcund very
erratically,

e e T e e

e

Visuals b4.34 _
thru L. 4L NOTE: Heve the students write the correct readings

from the practice visuals on the worksheet

in SM-11.21.1. After the visuals have been

shown, provide the éorrect answers to the

class. 7If anyone has missed one of the

practice problems, take time to show the

correct solution to the group.

e. Have the students complete the CD V-700
Practice readings (see next pPage) on the
worksheet in SM-11.21.1.
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CDV-700 METER AND PRACTICE READINGS

Ple, :

DIAL INDICATOR RANGE EXPOSURE RATE
X10 0.5

D) L.
P | IIIR/["'

X100 3.
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Visuval L. L5

Visual 4.&6

Visuals L4.47
and 4,48

i

When the probe shield on the CDV-700 is
closed, beta radiation cannct benetrate
through the probe shield ang only the
gamma exposure rate is messired. When
the shield is open, both beta and gamma,
radiation penetyate through the tube
wall and are detected. However, the
difference in the unshielded reading and
the shielded reading, which represents
the beta contridution, can be interpreted
only in a general way. An increased
meter reading with the shield open may
simply mwean that +he surface or material
being monitored is contaminated with
radioactive material, or that the radio=~
active material is enclogsed in a thin
walled container which allows the beta
radidtion to penetrate through it. The
ability to detect beta radistion ig
mainly useful to pinpoint the exact
docation of radicactive material, either
&5 a contained source or ag contamination
which may be removable.

If an audible indication is desired, a
headphore (or a CDV-705 loudspeaker

unit) may be atbached to the connector
at the lower left corner of the instru-
ment cover. When the headphone is not
in use, the Protective cap on the head-
phone receptacle should be replaced.

Operating characteristics of the CDV-T700.

a.

Gemma, exposure rates up to 50 mR/hr
can be measured.

The presence of beta radiation can be
detected,

Accuracy is within + 30% when measuring
fallout radiation.
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) ig
‘ate

lon

Visual h.¥9

NOTE:
d.
e,
f.
5.
5.

There is no provision for re~calibration

of CDV-700's at this time in most of “he

States. Therefore,_the CDV=700's should

only be used in practice to detect rather

than measure gamms radiation.

Normally encountered pressure, tempera- ;
ture, and humidity changes will not i
affect the instrument reading, !

Fifteen seconds should be allowed for

the instrument response to stabilize
before readings are recorded. Waiting

a longer period of time will not inecrease
the accuracy of readings. '

Exposure rates of 50 mR/hr to 1 R/br
will produce off-scale readings at the
high end. However, when exposure rates :
significantly exceed 1 R/hr, the i
CDV-700 will "jam" and read less than -
full-scale, possibly even zero.

Fregh batteries should provide continuous
operation for a minimum of 100 hours.
Intermittent use will significantly

extend the operating life of the batteries.

Uses of the CIV-T700.

&,

Training exercises with low levels of
radiaticn,
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b. Locating radioactive material,

c. ILong~term clean up-and decontamination
operations.

Visuals 4,50 6. Care and preventive maintenance of +the
and 4,51 CDV-700,

8. Prevent radiological contamination.
However, if the CDV-700 does become
- contaminated, clean with & oloth
dempened in a mild soap solutiomn.

b. Keep the shield_on the probe closed as
much as possible o Prevent damsge to
the Geiger-Muller tube.

¢. Coil the cable loosely around the Probe
support and place the cable end of the
Probe over the meter when returning the
Probe to its support. In this Position,
the instrument provides Protection against
undue bending of the cable where it enters
the probe, CAUTTION: Do not wrap csble
- too tightly) ' '

d. Make certain the CDV-700 is turned off
when not in use. Otherwise, the batteries
will be discharged and the instrument
rendered ineffective and/or permanently
damaged by the acid from battery leakage.

e. Remove batteries monthly from the CDV~T700'g
that are in daily use ang inspect battery
contacts. Dirty contacts should be cleaned,
If the CDV-700 is not in daily use, remove
the batteries from the instrument and
store the instrument in g dry place. The
batteries will last longer if stored at
room temperature or below; in fact the
ccoler the storage temperature the better
as long as the batteries are kept dry svech

" as by sealing in plastic,

NOTE: Stress the importance of removing batberies é
from the instrument during long-term storage.

.18
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f. Avoid rough handling of the CDV-700.

g. Follow the local Standing Operating
Procedure (SOP) for periodic operational
checking of the CDV-TO0 to verify that it
is operating Properly,

NCTE: Although the monitor may be reguested to

inform the BADEF Officer or other civil

preparedness officisls when instruments

require corrective maintenance ang may be

reguegted to return the instruments o a

central location, he is not responsible

for gssuring that it igs done. The monitor

;; must not attempt calibration adjustment
or_corrective maintenance because this
requires specialized equipment and speéially

=8 trained personnel.

M., CDV-715 1. Battery installation for the CDV~715.
SURVEY METER o
\ a. (Open the case by unfastening two case
8 Visual b,.52 - clips, and remove the case bottom.
2d.,

b. Insert a standard "D" cell flashlight
battery by placing the + end of the
battery against the clip marked +, The
raised center terminsion the standard
flashlight battery is plus (+). Close
the case and fasten.

NOTE: Instrﬁctor should demonstrate this with

a_"D" cell battery ang CDV?715.
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€. Stress the importance of correct polarity.
Visvals 4,53 2. Operational check for the CoV-715,
and 4,5k :
a. Rotate the selector switeh to Zero
Position. Alloyw instrument to warm
up for about two minutes,
b.

Rotate the zero knop until the pointer
is on zero of the meter seale,

¢. Rotate the selector switch counter
clockwise to the circuit check Position
and hold. The meter should give an Upscale
reading in or near the red ares marked,
"Circuit Check," If the meter does not
indicate g reading in or near the red
area, replace the battery and repeat
the above steps. If the instrument still
does not respond Properly, try another

Performing the Preceding steps.

NOTE: The CDV4715 will not detect Or measure

lonizing rediation when the selector switch

is in the zero ang circuit check Positions.

Erphasize that the cireuit check Position

is spring loaded and will return 1o its

original.position.

The selectoy switch

mst be held in pogition during the

circuit check operation,

d. Recheck the zero setting ag the selector
switeh ig rotated through the Zero position

to the range gettings, The meter should
still read zero,
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e.

£.

NOTE:

le

If the iﬁstrument will not zero or cireuit
check properly, obtain a replacement,

Rotate the selector switch clockwise to

the X100, X10, X1 and X0.1 switch positions.
When only normal background radiation is
present, the meter should read not more
than three minor meter divisions upscale
from zero on the X100, X10, or X1 ranges
and not more than six meter divisions up-
scale from zero on the X0.1 range,

If the instrument has not been operated

for a Prolonged period of time (over a

year. or more), the amount of upscale

leakage can be reduced significantly by

leaving the instrument on for 1 to 16

hours with the selector switch in the

zero or X0.1 position. This conditions

the electrometer tube. If excess upscale

leakage still exists after 16 hours of

reconditioning,.fhen other problems are

Ppresent and the instrument should be

repaired by the State M&C facility,

For emergency use under fallout conditions,
an instrument with upscale leakage (even
in excess of the limits stated above) will
be operationally effective and therefore,
should be used. The reason for this is
that in the first day or two, fallout
levels of concern are in excess of 0.5 R/hr.

CAUTION: Upscale leakage cannot be
determined if the instrument is in a
radiation field. : :
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' Upscale leakage will
no effect on the over
radiation readings of concern; By the

time the X0.1 range becomes useful, the
upscale leakage_will have been eliminateq
or will not be sufficie

nt to affect the
instrument's’response to radiation,

have very little.or
all accuracy of

NOTE: Check each student indiVidually to assure

that he is able to perform the operational

check on the CDV-715,

Visuals L, 55 3.

Reading the CDV-715.
thru 4.65

a&. To make g radiation exp
rotate the range selec
Position that produces
meter reading,

osure rate reading,
tor switch to the_
the highegt upsecale

b. Multiply the meter réading by the range
switeh setting. For e

Xemple, suppose the
2.5 and the range switch
The exposure rate would
or 250 Roentgens Der

meter reading is
is set on X100,

be 2.5 times 100
hour,

NOTHE:

Have the class write the correct readingsg

from the:practice Visuals on_the worksheet

in §M-11.21,1.

After the visualsg have

been showm ,

Provide the correct answers

to the class. go through the correct

procedure for converting meter

readingg

£0 exposure rates for all missed examples.

€. Have the students complete the CD V-715

bPractice readings (see next page) on the
worksheet in SM-ll.Zl.l,




- CDV-T15 METER AND PRACTICE READINGS

DIAL IDICATOR RANGE EXPOSURE RATE
A X100 50 R/br
B X10 12.5
C X1 1.15 |
D X0.1 33
i X10 15.
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Visual k.66

Visual L.67

L,

Rig several instruments to simulate expo-
sure rate readings for the studénts to
practice by setting the range selectér
switch on a range position and then ddjust
the zero control until the dial indicator

- 18 at an appropriate location on the dial

scale,

Operating characteristics of the CDhV-T715.

&.

Measures gamma. exposure rates up to
500 R/hr.

Accuracy within + 30% when measuring _
faellout if instrument ig Properly ;
calibrated. Re-~calibration gervice is =
available from State M & C facilities :
in most States. ' ﬁg
yE

Normally encountered Pressure, tempera-
ture, and humidity changes will not
effect the instrument reading. '

Fifteen seconds should be allowed for
the instrument response to stabilize
before taking readings,

New batteries should provide continuous
operation for a minimum of 150 hours.
Intermittent use will significantly

extend the operating life of the batteries,

Uses of the CDV-715.

8.

b.

Used for making ground surveys in
general,

Used in shelter areas to locate places
where the exposure rates are lowest.

Surveys for Weapons Effects Reporting
Stations, self-protection monitoring,

ete, "E
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Visual-Q.GB, 6. Care and prevertive maintenance of the

t i . and 4,69 . S CDV-T715.

a. Prevent radiological contamination.
However, if the instrument should become
contaminated, cleen with a cloth dampened
in a mild soap solution, '

b. Remove batteries monthly from the CDV-715's
in daily use. Inspect the battery contacts
and clean if dirty. IFf the CDV-715 is not
in daily use, remove the batteries from
the instrument and store the instrument
in a dry place. The batteries will last
longer if stored at room temperature or %
below; in fact the cooler the storage i
temperature the better as long as the
tatteries are kept dry such ags by sealing
in plastic.

NOTE: Continue to emphasize the importance of

removing batteries from the instruments

for long-term storage.

c. Avoid rough handling of the CDV-715.

d. Make certain the CDV-7i5 is turned off
when not actually being used.

e. The monitor must not attempt calibration
adjustment or corrective maintenance. For 1
such service, the Instrument must be A
returned to the State M&C facility.

1 f. Perform periodic operational checks in
accordance with the local SOP for RADEF
instrument sets. '
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N. CDV-717 1.
SURVEY METER

Visual L.70

0. RADEF SET 1.
OPERABILITY TEST

P, SUMMARY 1.

The CDV-71l7 is similar to the CDV=-715 in =81l
respects except that the ionization chamber

is in a separate portion of the case and is
removable. The controls, range and operational
chieck proeedure is the same for the CDVA715

and the CDV—Tl? .

The operating characteristics are identical

to the CDV-715, except that the removable
ionization chamber may be placed up to

25 feet from the meter which permits a remote
reading capability., The ionization chember
mey be placed outside the Weapons Effects
Reporting Station in an unshielded area. A
bag or cover of light weight material may be
placed over the chamber to protect it from
possible contamination. A1l readings may then
be observed from within the station (shelter). 3

After the early periods of heavy fallout and
the requirement for & remote reading instrument
diminishes, the removable ionization chamber
should be visually checked for contamination,
and if radiation levels permit, with the
CDV-700. Decontaminate if necessary, and
reassemble the instrument. The CDV-717 may
then be wsed for other monitoring operations

in the same manner as & CDV-715,

A checklist for a RADEF Set Operability Test
is included in the Handbook for Radiclogical
Monitors. All instruments should be checked
for physical damage and missing accessories
including the Handbook for Radiological _
Monitors. A detailed operational check is
recommended for each type of RADEF instrument.
The monitor should perform this Operability
Test on the RADEF instrument set assigned to
him as specified by the local SOP.

Detection of radiation.
Dosimeter operation.

Operation of the dosimeter charger.
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1=,
13,

1h,

15,

Charging the dosimeter.

Reading the dosimeter.

Initial check of dosimeters.
Dogimetey Qperating characteristics,
Dosimeter uses. “
Dosimeter difficulties.

Dosimeter ¢care and maintenance.
Survey meter operation.

The CDV~700 Survey Meter.

The CDV¥715 Survey Meter,

The CDV-T17 Survey Meter.

RADEF Set Operability Test,




Visual No.

4.0
4.1
4.2

4.3

4.12
4.13
4,14
4,15
4.16
4,17
4.18
4.19
4.20
4,21
4,22
4,23
4.24
4.25
4.26
4,27
4.28

4.29
4.30
4,31
4,32
4,33
4.34
4.35
4,36
4,37
4,38

LIST OF VISUALS

Visual Title

Man is Aware of His Environment Through His Five Sénses

But He Must Rely on Instruments to Detect Nuclear
Radiation

Radiation Produces Charged Particles as it Penetrates
Matter

Instruments Measure Radiation by Collecting and Measuring
Charged Particles

Radiological Information Required: Exposure Rate and
Exposure

Survey Meter Measures Exposure Rate in R/hr or mR/hr

Dosimeters Measure Exposure in R or mR

Comparison of Exposure and Exposure Rate (Related to
Odometer and Speedometer)

Dosimeters (Title Slide)

Prior to Use a Dosimeter Must be Zeroed

Radiation Penetrates Monitor and Instruments and Produces
Charged Particles

Dosimeter Measures Exposure as Charged Particles
Reduce Electrical Charge on Dosimeter

CD V-750 Dosimeter Charger (Picture)

To Charge a Dosimeter

Read Dosimeters by Pointing Them Toward a Light

Read Dosimeters by Depressing Them Lightly on Charger

Measuring Dosimeters

Initial Check for Dosimeters

Electrical Leakage Check

Dosimeter Operating Chardcterlstlcs

Dosimeter Uses

Dosimeter Difficulties: Symptom - Corrective Action

Dosimeter Difficulties: Symptom - Corrective Action

Dosimeter Difficulties: Symptom - Corrective Action

Dosimeter Difficulties: Symptom - Corrective Action

Dosimeter Difficulties: Symptom - Corrective Action

Dosimeter and Charger Care and Preventive Maintenance

Survey Maters (Title Slide) :

The Exposure Rate is a Measure of How Fast Charged Particles -
Are Produced in a Survey Meter

Survey Meter Capabilities

CD V-700 Survey Meter

CD V=700 Operational Check

CD V-700 Operational Check (Contlnued)

Reading the CD V~700

CD V-700 Reading 1 - .42 mR/hr

CD V-700 Reading 2 - .70 mR/hr

€D V-700 Reading 3 - 1.5 mR/hr

€D V-700 Reading 4 - 2.8 mR/hr

CD V-700 Reading 5 - 3.2 mR/hr




Visual No. Visual Title

4.39 €D V-700 Reading 6 — 4.5 mR/hr
4.40 CD V-700 Reading 7 — 9.0 mR/hr
4.41 CD V-700 Reading 8 - 18 mR/hr
4.42 CD V-700 Reading 9 - 24 mR/hr
4,43 CD V-700 Reading 10 - 48 mR/hr
8 .44 Answers for CD V-700 Readings #1 through #10
4,45 Beta-Gamma Readings
4.46 Attach the Headphone to the CD V-700
4.47 CD V-700 Operating Characteristics
4,48 CD V-700 Operating Characterlstlcs (Contlnued)
4.49 Uses of the CD V-700
4,50 CD V-700 Care and Preventive Maintenance .
4.51 CD V-700 Care and Preventive Maintenance {Continued)
4,52 CD V-715 Survey Meter B '
4,53 €D V-715 Operational Check
5 4,54 CD V=715 Operational Check (Continued)
4.55 CD V-715 Reading 11 - .08 R/hr ]
4.56 CD V-715 Reading 12 - .26 R/hr ﬁ
4,57 CD V-715 Reading 13 - .38 R/hr f
_ 4,58 CD V-715 Reading 14 - 1.2 R/hr
4.59 CDh V-715 Reading 15 - 4.5 R/hr |
4.60 CD V-715 Reading 16 - 22 R/hr ‘ §
4,61 CD V-715 Reading 17 - 42 R/hr i
4.62 CD V-715 Reading 18 ~ 60 R/hr :
4,63 CD V-715 Reading 19 - 350 R/hr :
&, 64 CD V-715 Reading 20 - 490 R/hr )
4.65 Answers to CD V-715 Readings #11 through #20 }
4,66 CD V-715 Operating Characteristics é
4,67 Uses of the CD V-715 [
4,68 CD V-715 Care and Preventive Maintenance |
4.69 The CD V-717 ' ' :
1’;
E
les ?
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IESSON PIAN NO. 3

CCURSE TITiE: RM-PRACTICAL
LESSON TITIE: Operation Prospect (Exercise) TIME: .50 Hour
OBJECTIVE: At the conclusion of this unit the student will be able to:
1. Aftach headphones and operationally check the CDV-700.
2. Locate radioactive sources with the aid of the CDV-700.
3. Charge and zero the CDV-138 dosimeter.
SCOPE: Operational check of the CDV-T700; charging the CDV-138
' dosimeter; locating hldden radicactive sources; recordlng
Iocation of hidden gources: cbserving pick-up of sources;
recording personal exposure on record of radiation exposure.
REFERENCES : 1. Instructor
a. Introduction to Radiological Mbnltorlng, HS -3.
b. . Radiological Defense Manutal, CPG 2-6.2.
¢. Radiological Monitoring Student Workbook, SM-11.21.1.
2., BStudent
Radiological Mbnlﬁorlng Student Workbook, SM-11.21.1.
REQﬁIREMEﬂTS: 1. Instructor
a. Chalkboard, chalk, eraser, poinier.
©. RADEF Imstrument set, CDV-T77A.
¢. Training Source Set, CDV-778.
d. Handling tongs anéd radiation hazard signs.
2, Student
a, RADEF Instrument set, CDV-T77A (ome set per
two students).
b. One CDV-138 dosimeter per student.
c. Radiological Monitoring Student Workbook,
SM=11.21.1.
REMARES : Meke & sketch of the exercise area and hide the radiocactive

sources Pprior to the student's entry. Be sure to post the
entry to the exercise area with the radiation hazard signs.
Licensed user must remain present in ares while sources

are not in storage. Care should be taken when hiding the
sources so they will be secure and easily recovered and not
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be inadvertantly stepped on or picked up. A count should
be made and recorded of the mumber of source capsules (1)
Present in the lead storage container immediately after
unlocking and before starting to distribute them for use
in the exercise and (2) returned to the leag storage
container after the completion of each exercise,




MAIN TOPICS

TEACHING POINTS

A. OPERATION
PROSPECT
(Exercise)

{Example)

SM-11.21.1)

Attaciment 3.1

Attachment 3.2
(WorKsheet from

2.

3.

Have the students operationally check the
CDV-T00 and zerc the CDV-138 dosimeter.

If this is the first time the students have
been exposed to the ingtruments, the instructor
will have to lead them through the procedures
with the explanation that a more detailed
operational check of the instruments and
zeroing of the dosimeters will be presented
later. Have each student (a) record his
dosimeter reading if not on zero and (b)
Place the dosimeter in his shirt pocket.

Explain the boundaries of the exercise area.
A chalkboard may be used to sketch the ares
for greater clarity.

Explain that when the hidden sources are
located, as indicated by an increase in the
instrument reading and headphone signal, their
location sheuld be noted on the worksheet.
Caution students not to touch or handle the
sources. Alsc indicate that one student
should monitor with the instrument and ear-
phones while the other person does the
recording. About halfway through the exercise
the ingtructor should notify the students fo
change activities so each will have an
opportunity to tse the instrument.,

During the exercise the X10 range is the only
range thaet need be used. Have the students
switch to the X10 range and leave the instru~
ments on this range for the entire exercise.

The ingtrument operator should hold the
instrument in one hand, the probe in the

other hand and wearing the earphones, go

intc the exercise area and locate the sources.
They do not need to see the sources -- merely
record on the worksheet the location where they
think the sources are hidden, ag indicated by

2 maximum meter reading and headphone signal.
(Caution the students not to hold the probe
cord with the hand and dangle the probe or
swing 1t along the ground. The swinging action
can cause failure where the cord attaches to
the prcbe. )
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MATI TOPICS TEACHING POINTS

6. At the conclusion of the exercise, have the
students help recover the sources. Thig will
increase studént interest and identify the
location of all sources, Place sources in
the lead centainer while meking an audible
count with the students,

7. If this is the last exercise of the day where
sources and instruments are used, have the
students remove batteries, repack the instru-
ments in the set, read the dosimeter and
record their exposure on the radiation exposure
record in the Student Workbook, SM-11,21.1.,

A partially completed sample is included as
Attachment 3.3.

NOTE: Have the students look at the NRC Form 5,

Current Occupational External Radiation

Exposure, TInstruct them to £ill in blocks:

(1) Weme, (2) Social Security Nurber,

(3) Date of birth, (i) Name of licensee

(instructor to provide), (8) Period of

exposure, (9) Gamma dose (exposure) for

the period and (12) Total (exposure).




Attachment 3.1

1 EXAMPLE “OPERATION PROSPECT” EXERCISE AREA

Paved Drive

! r/}_,«*«, . Corner Po@

N
h )
1

Sidewalk

Building

Fire Hydrant ﬁ

& &
-

DA v

Side (.

. \JIU u‘"a]l
Shrubs | Shi % _/\‘1
T O
& %

>
)

Building ’

@Denotes focation of hidden radioactive source.
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Attachment 3.2

 WORKSHEET FOR
OPERATION PROSPECT EXERCISE

SOURCE |  LOCATION OF SOURCE
0 | (Base of fire hydrant)

10

11

12

13

15




Ferim NRC-5
(6-77)
F0CFR 20

U. 8. NUCLEAR REGULATORY COMMISSION

CURRENT OCCUPATIONAL EXTERNAL RADIATION EXPOSURE

See fnstructions on Back

IDENTIFICATION

Attachment 3.3

Aporoved by GAD
B-180225 (RO044)
Expiras — 4:30-8¢

1. NAME (PRINT — Last, firs, and middle) -

2. SOCIAL SECURITY NO.

3. DATE OF BIRTH {Month, day, year}

4. NAME OF LICENSEE

5. DOSE RECORDED FOR (Specify: Whole body;
skin of whole body; or hands and forearms,

Whele Body

feet and ankles.)

6. WHOLE BODY DOSE 7. METHOD OF MONITORING {e.q., Film Badge —
STATUS (rem) FB; Pocket Chamber — PC; Caiculations — Cale.}
' X or camma _P.C.  BeTa
N.A. NEuTRONS NLA. .

8. PERIGD OF EXPOSURE

DOSE FOR THE PERIOD [rem) ~

13. RUNNING TOTAL FOR
CALENDAR QUARTER

{From — Ta}

Daily

9. X OR GAMMA 10. NLA. . NLA,

12, TOTAL fremb N_A.

LIFETIME ACCUMULATED DOSE

14. PREVIQUS TOTAL {rem} -{ 15. TOTAL QUARTERLY

DOSE
date -

DOSE (ram}
rem .

16. TOTAL ACCUMULATED | 17. PERM, ACC. DOSE 5{N-18) {ram)

18. UNUSED PART OF PERMISSIBLE
ACCUMULATED DOSE {rem}

N.A. N.A.

N.A.

N.A.

N.A.




Attachment 3.4

INSTRUCTIONS FOR PREPARATION OF FORM NRC:5

The preparation and safakeeping of this form or a clear and legible ltams @ Self-expianatory. The val iven i
recard containing all the information required on this form is re- 10and Ail megsurem%rrsl’ts areergabueeisnatgpt&tizgi:irlzne'nb;:?
%mr_ed pursuant fo Section 20,401 of “Standards for Protection 11. method Retown and in accordance with Paragraph 20.4{c)
gainst Radiation,” 10 CFR 20, as a current racord of occupational Where calculations are made to determine dase @ copy of
external radiation exposures. Such a record must be main tained t i ) ¢

radi must bg L such caleulstions is to be maintsined in conjunction with
for each individual far whom personnel monizoring is re uired this record. In any case where the dose for a calendar
under Section 20.202. Note that a separate £ orm NRC-5 is to he guarter is less than 10% of the value specified in Paragraph
used for recording external exposure to (1) the whale body; 0.101(a), the phrase */less than 10%" may be entered in
[2)-skin of whoie body: (3} hands and forearms; or {4} fee? and -

G iieu of 2 numerical value.
ankles, as provided by ftem 5 below.

e : . i Item 12, Add the values under items 9, 10 and 11 for each period
. Listed Below by item are instructions and additional information of exposure and record the total, |n calculating the
directly pertinent to completing this form. Total” any entr?(_"leﬂ; than 10%" may be disragarded.
Ldentification Itern 13, The running total is to be maintained on the basfs of
ftem 1. Self-explanator cal:rr}gar 'c\a‘luarw{ by Par;g;aph 2‘10.3. (a)h(ﬂ‘ dEfu:lfe p c?lendar
. e Y. e . quarter. No entry need be made in this item if on
Item 2. f:g:‘j;eiﬁf:n:}gg iﬁce\gtﬁﬁﬁa}, if ngg]'dﬁ ﬂehfgs:'ptesgc:ai ?%Ie??egn%u?ger radiation doses arg recarded in Ite\:ns 9,
. ¥ , the non al . e, . : ’
I'%:m 2 gg};:zig{gﬁgggg: Lifetime Accump[atef! Dose {Whote Body}
Occupational Exposure aore el oD fo keep the ndluduals
ltem 5. "Dose ta the whole body” shall be deemed to include any 14 through 18 need not be compieted.g ngevér in that case
dose 10 the whole body, gonads, active blood-forming the total whole body dose for each calendar quar'ter recorded
oyt proinka oot 2, Unles the lenses T2) S ot sxpad | 14 arty doses are entered i I<em
as whale body dose should include the dose delivered ¥ an individual ; L
through a tissue equivalent absarber having a thickness of an individual is exposed under the provisions of Paragraph 20.101
300 mgferm< or less, When the lenses of the eyas are oro- {b}, complete Items 14 through 18 at the end oF each calendar
tected with aye shields having a tissue 2quivalent thickness quarter and when the sheetis filled. Values in ltem 13, when in the
aof at isast 706 mg/em?2, dose recorded as whole body dose middle of a calendar quarter, and values in ltem 18, most be brought
should include the dose’ deliverad through a tissue equivalent furward to next sheet for each individual. :
absorber having a thickness of 1,000 ma/em? or-less, ltem 14. 5’;&3’;2;2’3&?&': ftc?:atjhgcj?'lu d%?ézt:ﬁgose; il A,
Dose recorded as dose ta the skin of the whale body, hands of Form AEC-5 or NRC.E ar 116m 11 of Eare AEC4
£ and forearms, or feet and anklas should include. the dase or NRC:-4). The total oecupational radiation dose
% delivered through a tl%su& equivalent absorber having a received by the individual must be entered in this item,
s whe body. Bamis ond Torcamree aeyio e sin,of o ractation hos o oy s Covaned from, sources
% ¥ - 1 icen. .
H shauid be recorded on-separate forms unless the dose to individual was exposescll! to gcuries%ngglc?is;gign not ?
1 thase parts of the hody has been included as dose to the licensed by-the Commission durin any calendar quarter
H g(hpc;: body en a form maintained for recording whaole bedy after completing & orm AEC-4 or 1%2%.4g1nd pgrscg-.nei[
3 posLre. s manitoring equipment was not worn & individual,
Item 8. This item need be compieted only when the sheet is used it should bge ac-'ssu%'_led that the individuayi' received a dose
i 1o record whole bedy exposuresand the licensee is of 1 1/4 rems during eech such calendar quarter,
E expusm%the individual under the provisions of Paragraph ltem 15,  Enter the tota calendar quarter dose from item 13 (or-
e Doty e e iPy52 3 <ins per quarter 1o the A TG Gate oo tycosee re sndered in tem 12)
P . - es i end of the ndar quarter
: missibie accumulated dose taken from previous records of in which the dosgwas rgceived (e.g., March 30, 1362).
4 xpasure, i.e., [tem 18 of the Erecedin Form AEC-5 or Item 16.  Add Item 14 and Item 15 and enter that sum.
i . NHRC-5 or [tem 13 of Farm AEC4 or NRC-4 if ths indiv- item 17.  Obtain the Permissible Accumulated Dose {PAD) in rem
¥ Euals's e_x";‘}ors.lq re durigg employment with the licenses far thefWHOl?EhBO_Dc}{. 'c;'N'I' is erclxuall tobﬂlg_lréumbesr gj
i egins with this record. years of age of the individual on his last birthday. Su
3 Item 7. Indicate the methed used for monitoring the individual's tract 18 f:ggm N and multiRIly the differénce byg rem
: exposure 10 each lype of radiation 1o which he is exposed {e.g., John Smith, age 32; N = 32, PAD = 5(32-18) =
. in the course of his duties. Abbreviations may be useq, 0°ram.} . .
Item 8. Doses received over a-period of less than a calendar quarter Item 18.  Determine the unused part of the PAD by subtracting
) need not be separately entered on the form provided that Item 16 from ltem 17. The unused part of the PAD
the licensee maintains a current record of the doses received is that partion of the Lifetime Accurnulated Cose for
by the individual which have not as yet been entered on the the individual remaining at the end of the period
form: The period of exposure should g ecify the day the covered by this sheet, )
D

measuremant of that expesure was initiated and the day
on which it was terminated. For example, i only quarterly
doses are entered, the gerlo;i of exposure for the first

! catendar quarter of 1962 might be taken s running from

. Monday, January 1, 1962, throuch Friday, March 30, 1952,
and wouid be indicated. in this itém as Jan; 1, 1962-Mar. 30,
1962. If weekly doses are entered, a film badge issued
Monday morning, January 1, 1962, andflcked ug Friday
.%gréléary 5. 1962, would be indicated as Jan. 1, 1962-Jan. ,

FRIVACY ACT STATEMENT

Pursuant o 5 11.5.C. 552ate) {2}, enacted into law by section 3 of the Pridac
supply information to the Nuclear Regulatary Comatission an Farm NRC-5.
&t 40 Federal Register 46344 {Dctober 1, 1975)

v Act of-1974 (Pubiic Law 93-578), the foltowing statement is firnished to individuals who
This infarmatien i5 maintained in a system of records designated as NRC-27 and deseribed

AUTHORITY Sections 53, 63, §5, 81, 103, 104, 161{k}, and 161{o) of the Atomic Energy Act of 1854, &5 aménded [82U.5.C 2073,2093, 20952111, 2133,
2134, 22Q1tb).and 2201 {0} The authority for soficiting the social security number is 11 CFR Part 20

. PRINCIPAL PURPOSE(S)  The information is used by the NRG in its evaluation of the risk of radiation exposure associated with the licensed activity and in
EXRICISING its statutory respansibility 10 monitor and requlate the safety ang health practices of itslicensees. The data pesmits a meaningful comparison'of bath cur-
rent and long-lerm exposure experience amang types of licensees and among licensees within each t
Your request, ’

~-

ype. Data on your exjrosure to radiation is available 10 you upon

(X3

. ROUTINE USES The information may be used to provide
received by indwiduals employed as radiation workers oa a perm
disclosed to an appropriate Federal, State, or local agency in the

administrative or judiciai préceeding.

data to other Faderat and State agencies invoived in munit'uring and/er evaluating radiation exposure
anent or temparary hasis and exposure received by monitored visitors. The information may aiso be
event the information indicates a violation or potential vialation of law and in the course of an

S

WHETHER DISCLOSURE IS MANGATORY OR VOLUNTARY AND EFFECT ON INDIVIOUAL SF NOT PROVIDING INFORMATION It is voiuntary
that you furnish the reguesteg intermatian, ingiuding socfal security number; however, the licensse must tomplets Form NRC-5 gn ‘sach jndividual for whom
nersonnal monitoring is required under 10 CFR 20.202. Faflure 10 do so may subject the licensee to enforcement action in accordance with 10 CER 20,601,

The social security number is used 1o assure that NRC has an accurate idensitier not subject to the coincidence of similar names or birthdates among the large
number of nersons on whom data is maintained

w

. SYSTEM MANAGERIS] AND ADDRESS

Birector, Gffice of Management Information and Program Control, 4.5, Nuclesr Raguiatary Commission.
Washington, 0.C. 20555 ’
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LESSON PIAN NO. b

COURSE TITLE: RM-PRACTICAL

LESSON TITLE: Review of ES~-3 Home Study Tnits

1 Thru 4 TIME: .75 Hour

OBJECTIVES :

At the conclusion of this unit the student will be able to:

1. Define civii Dreparedness and list two primary duties
of the radiological monitqr.

2, Differentiate between radicactivity and nuclear
radiation,

3. Explain the terms of radiation measurement, nuclear
yield and radiation exposure units,

L. Describe the nature ang characteristics of fallout,

5. Compare the effects of time, distance and shielding
in reducing radiation exposure,

6. Elsborate on terms of "brief" and "long-term”

radlation exposure, radiation sickness symptoms and
caring for radiation casualties.

7. Take Protective actions against fallout contamination
and advise on methods of accomplishing decontamination.

8. Use the general "seven-ten rule” for estimating fallous
radiation decay. '

9. XKnow how to Properly take measurements of fallout and
how to make measurements for computing "outside-inside™
radiation level ratios.

10. Maintain a radiological reporting log and make
appropriate reports.

SCOIE:

Introduction; fallout effects and exXposure guidance; pro-
tective measures and decontamination Procedures; exposure
and exposure rates; monitor tasks and Procedures; monitor
responsibilities and reDorting,




REFERENCES: 1. Instructor
Introduction to Radiological Monitoring, HS-3.
2. Student
Introduction to Radiologieal Monitoring, HS-3,
REEQUIREMENTS: 1. Instructor _
' a. Chalkboard, chalk, eraser, pointer,
b. Introduction to Radiological Monitoring, HS-3.
2. Student
a. Introduction to Radiological Monitoring, HS-3.
b. Notebook and pencil as appropriate.
REMARKS : None

A




A

MAIN TOPICS

TEACHING POINTS

A, INTRODUCTION 1.

Civil preparedness ig that activity whiech is
designed to minimize the adverse effects upon
our vopulation by ian-caused or natursl
disaster.

The radiation threat to a Jurisdiction from
a nuclear attack is very different from the
events that usually threaten a commmity;
€.8., fire, flood, tormado, or hurricane.

The detection of, and countermeasures for,

the radiation hazards from nuclear sttack
require special instrumentation and

specially trained persommel - both of which

are normally not avallable within a jurisdiction
and especially in the numbers that would be
required, ' '

A Radiological Defense (RADEF) Program is
Necessary to provide the Jurisdiction with
the plans, procedures, instrumentation,
facilities and trained personnel combined
into a complete cperational RADEF systen
that can function to minimize the effects
of the radiation hazards in the event of a
nuclear atback. '

A RADEF system includes an emergency response
capability or group of emergency response
capabilities with a common mission. Thus,

& RADEF system is that part of the total
emergency preparedness systenr that provides
for (1) detection, measurement, and exposure !
control of the radiation hazard, (2) selective |
reporting of radiological information to
higher authorities, (3) evaluation and assess-
ment of the hazard, and (4) application of
appropriate countermeagures.

Selected elements of &an operational civil
Dreparedness RADEF system - in particular
instrument sets - can also be utilized in
Deacetime radiological emergencies. This

use requires coordination with other regpon~
sible State and local agencies and signifi-
cantly more training than is presented in this
course,
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MAIN TCPICS

TEACHING POINTS

E.

FALIOUT EFFECTS &
EXPOSURE GUTDANCE

10.

1i,

1z,

13.

1.

This trairing will concentrate on the role
and duties of the radiological monitor. The
Primary duties of the radiological monitor
(RM) are to obtain, record and report local
radiation information needed for self-pro-
tection and for analysis and evaluation of
the radiological hazard.

The sponbanecus, uncontrollable breakdown of
unstable atoms, with a resultant release of
energy, is called radioactivity. The energy
released from the breakdown of the atom is
called nuclear rediation. '

There are three types of radiation in falleut
which are called alpha, beta, and germa. For
civil DPreparedness purposes, we are primarily
concerned with measurement of gamms and
detection only of beta. -

The unit of measure for gamme radiation
exposure 1s the roentgen or millircentgen.
The unit of measure of the gamma radiation
exposure rate is the roentgen-per-hour or
milliroentgen-per-hour.

The power of & nuclear explosion is expressed
in terms of its relationship to TNT explosive
bower. The prefix kilc or mega added to the
word ton or tons mesns the nuclear explosion
is equivalent in power to 1000 tons or
1,000,000 tons of TNT respectively.

The energy released from & nuclear burst
results in a blast wave, thermal radiation and
nuclear radiation.

Fallout is the process of the fallback o the
earth's surface of particles contaminated with
radicactive material from the cloud of a
detonated nuclear weapon,

Three factors are important in minimizing
total radiation exposure from gamms radiation,
they are time, distance and shielding. Since

bl




MATN TOPICS

TEACHING POINTS

1t is desirable to keep radiation exposure

to a minimum; keep as far ag bracticable from
the source of radiation, have the best shield-
ing possible and be exposed to high levels as
briefly as possibie,

A brief or short-term exposure is defined ss
the total whole body exposure received within
8 one week period or less. Long term or
Protracted exposures are those exposures
received during a pericd of time greater than
a week in Jength, '

Three radiation sickness symptoms are: (1)
nausea, (2) vomiting and (3) fever.

There are usually no visible radiation effects
with exposures up to 50R (fifty roentgens).
Brief periods of nausea may occur on the day
of exposure in sbout 109 of a group exposed
to around 75 < 100 R, A short term whole-body
exposure of 200 R will not affect the average
adult to the extent of beirg incapable of
Performing ordinary activities or requiring
médical care. When short term exposures
exceed 450 R, all will be ill and reguire
medical care; most will die within several
weekg.

The best care you can give a gamma radiation
casualty is to keep the Patient quist and as
comfortable as possible. The person should
be isolated to protect him from infectious
diseases. '

Radiation exposure must be kept below certain
Tevels if an individual is to gvoid illness
requiring medical care. The "Penalty" table
in CPG 2-6.2.2 provides a simple guide that
can be followed. To avoid the need for
medical care, total accumulated radiation
exposures should not exceed:

150 R in any one week; .
200 R in any month; and
300 R in eny 4 months,
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MATN TOPICS TEACHING POINTS

7. If an individual's radiation exposure during
the shelter period has been kept below 75 R,
then in the absence of other guidance from
your local RDO, permissible activities out-
side the shelter could be as. foliows:

a. For exposure rates of less than 0.5 R/hr,
no special precautions are necessary for
conducting emergency operations. Sleep
in the shelter.

h. TFor exposure rates of between 0.5 and
2 R/hr, outdoor activity (up to a few
hours per day) is acceptable for essential
purposes guch as: fire fighting, police
action, rescue, repair, securing necessary
food, wabter, medicine and blankets,
importent communication, disposal of waste,
exercige and obtaining fresh air. FEat,
sleep and carry on all other activities
in the best available shelter.

c. TFor exposure rates of between 2 R/hr and
10 R/hr, periods of less than an hour per
day of outdoor activity are acceptable
for only the most essential purposes, &
Shelter occupants should rotate outdoor 9
tasks to distribute exposures,

d. For exposurse rates greater than 10 R/hr.,
time outside of the shelter should be
held to a few minutes and limited to
those few activities that cannot be
postponed, All people should remain in
the best available shelter no matier how
uncomfortable.

NOTE: Instruments are discussed in Lesson Plan

No. 2. A review is not needed in this

lesson.
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TEACHING POINTS

PROTECTIVE
MEASURES AND
DECONTAMTWATION
PROCEDURES

"Hazard" in RADEF means a definite threat to
survival. Radiocactive fallout is a definite
threat to survival and is therefore a hazard,
The two basic harzards of fallout radiation
are gamms radiation which can penetrate the
body and demage vital internal. organs and
beta radiation that can cause burns on the

ekin. '

Shielding from gamme radiation requiras thick,
heavy materials. Compared to gamma, shielding
for beta radiation is fairly easy. Just cover
the body as much as possible. Wear a hat or
cap, long trousers, long sleeve shirt or cost
and high top shoes or boots. Fallout must be
brushed from uncovered skin as soon as possible,
If fallout is significent, it can be seen as
particles after it falls back to earth and
setiles on smooth surfaces.

To keep from carrying fallout into the shelter
areas, brush the particles from clothing before
entering. If possible, remove outer clothing
upon which fallout has been deposited and
leave the clothing in a room outside the
immediate shelter aresa, Later the clothing
can be decontaminated further by washing after
the "brush and shake" procedure. '

Fallout contamination on a surface does ot
meke the surface radioactive, If fail, . lands
on a window ledge, for example, some of the
Particles of fallout are radioactiv.: but the
ledge is-not. Remove the fallout and you
remove the radicactivity. ~

Wind can blow fallout particles into the shelter.
Venis or openings in the shelter should be closed
while fallcut is coming down or is being blown
arcund. Mechanical filters can be used to

keep radiocactive fallout particles from enter-
ing the shelter. ' '

The inside of the shelter should be checked

by the monitor for the safest areas. This
should be done as soon as the radiation level

47




MATN TOPICS
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D,

EXPOSURE AND
EXPOSURE RATES

in the shelter becomes measursble. Conbinue
monitoring until the radlatlon levels decrease
to safe levels.

While on urgent missions outside the shelter,
the monitor should wear outer clothing that’
is tightly woven to minimize contemination
getting on the skin. This outer clothing can
be removed when re-entering the shelter,

If you drive a vehicle in areas contsminated
with fallout, keep windows and vents closed.
Upont completing the mission, fallout particles
on the vehicle usually can be removed by
hosing the outside of the vehicle.

Food and water contamination is not expected
to be a significant problem. Water treatment
systems normally remove all particulate
matter. Food can be washed or peeled before
Preparing meals. If food or waber should
become contaminated - don't throw it away.

Tt would be better to eat and drink contami-
nated food and wabter than die of gtarvation
or thirst.

As fallout perticles fall to earth they

-accumulate on the ground, roofs of buildings,

bushes, ledges and other surfaces. This
fallout emits radiation and as the particles
of fallout accumulate, the exposure rate
inereases.,

When the unsheltered exposure rate reaches
its highest level after all or most of the
fallout has been deposited and begins to
decay - we say the fallout has "peaked. ™
The decay process results in a gradual de-
ereage in the unsheltered exposure rate.

Radicsctive decay is predictable and a rule-
of-thumb called the "seven-ten rule" can be
used. The seven-ten rule says that for every
seven-fold incresse in time after detonation,
there is a ten-fold decrease in the exposure

L-8
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rate. (Demonstrate on the chalkboard and
emphasize that for practical application the
rule can only he used after fallout has peaked.
Use examples from HS-3, page 131, or from the
Radiclogical Defense Menual, CPG 2-6.2, page
118.)

ITonization is the process by which nuclear
radiation loses energy. The three types of
radiation discussed in this course are alpha,
beta and ZaIms, .

Alpha partlcles are fast moving but lose

speed (energy) quickly. They cannot penetrate
the walls of a survey meter or even a sheet

of paper. They travel only short distances,
about &n inch in the air. For injury to
result from alphs radiation you would have to
swallow or inhale the alpha emitting particles.

Beta partlcles move fagter than do algpha partlcles
and are lighter. Beta barticles can penetrate
several sheets of Paper or ultra thin sheets

of metal, plastic, or glass. They can Penetrate
the wall of the GM tube if the Probe shield is
open and the probe is held cigse to the gource

of beta radiation. In air, the maximum range

of travel of beta partlcles is 12 to 15 feet.

Gamma rediation consists of rays similsr to
X-rays. It is & Torm of high frequency electro-
megnetic radiation. GCamma rays travel at the
speed of light, much faster than alpha or beta
radiation, and easily penetraue even dense
materials, They travel considerable distances
in air,

This ability to penetrate also makes gamma,
rays hard to stop and a problem to Protect
against. Gamma reys easily penetrate the
metal covered ionization chapbers of the
CDV-715 and CDV-T17 and the probe shield of
the CDV-T00.
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E.

MONITOR TASKS
& PROCEDURES

Rediologicel monitoring ig performed to obtain
nuclear radiation hazard information Tor the
area of concern. This information is used

to:

8, Determine the severity and location of
fallout,

b. Help decisionmskers decide Upon ¢ourses
of action which will minimize the radiation
hazard for the greatest number of people.

Fallout radiation measurements are made outside
in clear areas (free of trees, bushes, high
grass, away from buildings, ete.) at about
three feet above the surface. all exposure
rates should be reported as unsheltered ex-
Posure rates. '

For a monitor %o avoig unnecessary exposure to
radiation (especially when exposure rates are
high) it may be necessary to determine the
Outside-Inside (0/I) ratio. This is done by
measuring both the outside and inside exposure
rates. The ratio is then computed by dividing
the. unsheltered exposure rate by the inside
sheltered_exposure_ rate. Thereafter, the
cutside rate can be computed by multiplying
the inside fXposure rate by the ratio.
(Demonstrate using the chalkboard.) The 0/I
should_be checked daily if posgible during the
shelter period. ' '

There is a way to use the dosimeter to measure
the éxposure rate. This can be done by
Placing the dosimeter in an unshelterad
location for a specific length of time. For
example, suppose the dosimeter remained outside
in a field of fallout for one hour. The
unsheltered exposure rate would then be the
dosimeter reading divided by the number of
hours exposed; in this example, the exXposure
rate would be the dosimeter reading divided by
1. Exposure time of the dosimeter to fallout
radiation for periods of time other than one
hour can also be used, (Demonstrate on

Lo10
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F,

MONITOR RESPON-
STBILITTIES AND
REPORTING

.

chelkboard.) This can only be done (from =
practicable standpoint) when the decresse in
exposure rate during vhe measurement time due
to decay is smwall comparad +o the measurenent
time,;

eapons Effects Reporting Stations (wwns)
measure, record and report unsheltered total
exposure accumulations daily to their Emergency
Operating Center (REOC). If a public fallout
shelter is also a faliout monltorlng station,
it will also report the accumulated unsheWLered
radiation exposure to the IGC,

An accurate record must be kept of the tohal
exposures accumulated by sheltereess, emergency
workers, and WERS personnel. If enough dosi-
meters are available, each person can Wear
his own at all times., When only a few dosi-
meters are availeble, place some at various
locations in the shelter or station. Use an
everage reading of the dosimeters to estimate
the accumulated exposure to the beople in

the area.

A1l people exposed to radiation should keep

a d8ily record of their accumulated exposure,
It radLatlon exposure record forms are avail-
able, these should be used., If forms are not
avallable, anything upon which daily expogures
may be written and retained will do.

A Weapons Effects Reporting Station (WERS) can
be set up in almost any locaticn that has _
adequate communications and provides protection
from fallout, The station is usually in a
selected location with a protection factor of
LO or better. Many WERS are located in police
and fire stations because of their superior
communications capability.

The monitor shou+d report ag directed by the
local gtanding operating procedure. In &

WERS, the monitor reports to the RADEF section
in the EOC. In community sh eiters, the moniftor
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reports te the shelter manager. For self-
Protection monitoring, the monitor uses the
information to aveolid excessive eXposures 1o
all persommel in hig operating unit and
reports RADEF data to his headguarters.,

Monitors have some pescetime duties. Most

of these duties invelve keeping in touch with
the local ecivil Preparedness organization,
The monitor also has the responsibility to

keep proficient in his ability to detect,
measure, record and report radiation levels.
Each monitor should Derform pericdic Sberational
instrument checks, recharge or Zerc desimeters,
end review using the seven-ten rule, the 8xpo -
Sure and exposure rate nomogram and caleulating
0/ ratios. ‘

When atback or warning of an impending attack
occurs, the monitor shoula move to the assighed
shelter or WERS ag quickly as possible. Upon
reaching the shelter or station, the monitor
should operationally check his instruments

and report to the shelter manzger or the

RADEF section in the EOQ, -

When fallout arrives and accunulates to the
measurable level of 0.5 R/hr, this should be
recorded and a flash report sent to the EQC
from the WERS. The term, "flagh" ig g
comrunications message priority and in the
BADEF circles it is understood that the
reporting location hag received its Ffirgt
hazardous fallout condition.

The arrival of fallout requires the monitor
to keep s record of exposure rates and
exposure. The main reporting form is the
Radiological Recording Log shown in gs-3
and CPG 2-6.2.2. (Have students look at
the form. Go over the form block by block. )

Emergency outside missions may be reguired
while the radiation levels are still high,
When the monitor is’ directed to perform such
a mission, the ECC will eXercise control and
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, provide the monitor with the time the mission
4 is to be performed, the entry time into the
mission area, the stay time allowable, and
the anticipated exposure rate for the ares.
The EQOC will also provide an allowable
gxposure to the monitor -~ but it is the
responsiblility of the monitor to keep close
check on his actual exposure while on the
mission., If the dosimeter he ig wearing
indicates that he will exceed the allowablie
exposure befdére completing the mission -- the
monitor may have to abort the mission.

8. As outside radiation levels decrease, the
demand for in-shelter monitoring decreases.
Monitors will become more involved in the
support of operational recovery missions.
However, until the end of the shelter period,
each shelter should retain a monitoring
capability. All WERS will remain activated
until closed by the direction of the EOC
RADEF section.

KOTE: Do not refer to nomograms at this time.

They are covered in detail in Lesson

Flan No. 9.
G. SUMMARY 1. The monitor's duty in civil preparedness.
2. Fallout effects and exposure guidance.

3. Protection measures and decontamination
Procedures.

L. Responsibilities and reporting procedures.
5. Purpose of determining Outside/Inside ratio.

6. Using the seven~ten rule.

, 7. Exposure and exposure rate guidance,




LESSON FLAN NO, 5

COURSE TITLE: RM-FRACTICATL

IESSON TITIE:  Instrument Familiarization (Exercise) TIME: .50 Howr
OBJECTIVES: At the conclusion of this exercise the student should be
able to:

1. Measure nuclear radiation exposure rates at spec1flc
dTSuaFCeS frem a point scurce,

2. Change instrument ranges and convert meter readings
to measured exposure rales.

3. Relate to the effects of exposure rates versus
distance.

SCOPE: Practical exercise in measuring radiation exposure rates
at specific distances from a point source with the CDV-7C0
survey meter.

REFERENCES : 1. TInstructor 7
&. Introduction toc Radiological Monitoring, HS-3.
©. Handbook for Radiological Monitors, CPG 2-6.2.2.
¢. Radiological Menitoring Student Workbook, SM-11.21.1

2. Student _
&. Radlological Monitoring Student Workbook, SM=-11.21.1.
b. Handbook for Radiological Monitors, CPG 2-6.2.2,

REQUIREMENTS : 1. Instructor

. Chalkboard, chalk, eraser, pointer.
Training Source Set, CDV-778.

RADEF Instrument Set, CDV-T77A.

Space suitable for the instrument exercise,
Tape measure, masking tape, grease pencil.

[O N ST o T e i

2. Btudent
&. RADEF Instrument Set, CDV-777A. (One set per
cach two students.)
b. One CDV-138 dosimeter per student.
¢c. Radiological Monitoring Student Workbook, SM-11.21.1.




e
%w REMARKS : 1. The exercise area should be readied prior to the clags
%ﬁ period, The layout sheuld have g spiral measured ang
2 marked on the floor with grease Pencil, chalk or
o masking tape. (See Attachment 5.1.)
%ﬁ 2. The sources may be hung from a hook on a bent coat
: hanger or dropped in = gtyrofcam coffee cup. YUsing
the 18" tongs, place the sources in the center of
the spiral at point "X." Placement of the sources
should not be made until the students are ready %o
: begin the exercige.
. : 3. A licensed user must be present when sources are-in
: exereclise uUse. Hazard s8igns nust be posted at entranceg
to the area. '
- L. The Training Source Sets are many years old aad have

experienced several half-life decays. If desired,
the sources from +wo Training Setg may be combined
to produce a higher exposure rate level

CAUTION - Do not imbermix the scurces. They must be

returned_to their respective lead containers.

A count should be made and recorded of the

mumber of source capsules (1) present in every

lead storage conmtainer immediately after unlock-

1ng and before starting to distribute them for

use in the exercise and (2) returned to the

Llead container afiter the completion of each

&Xercise,
o ndSE
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INSTRUMENT
FAMILTARIZATION
(EXERCISE)

If this is the first exercise of the day by
the class using the training sources, have
the students zero the training dosimeters and
record the initial readings. Also the CDV-T00
gurvey meters should be prepared for use and
operationally checked by the student.

Explain the layout of the instrument
familiarization exercise area. Inform the
students that this exercise provides the’
practical experience in the operational use
of the range selector switch, and-conversicn
of meter readings to measured exposure rates.

Caution the students %o work on the cutside
of the spiral s¢ that an unobsiructed path

is maintained between the measured location
on the spiral and the sealed scurces.

Each student should use the worksheet for
Instrument Familiarization in the Radiological
Monitoring Student Workbook, S$M-11.21,31.
(Attachment 5.2.)

buring the exercise one student should record
nmeter readings and the other student should
operate the dnstrument., When one~half of the
prescribed measurements have been mede, the
students should switch activities.

Demonstrate placing the CDV-T00 on one of the
spiral floor markings with the probe shield
¢losed and the probe seated in the holder.
Center the probe over the floor marking.

Demonstrate adjusting the selector switch %o
obtain readings in the center portion of the
meter scaie, Have one of the students
determine the measured exposure rate by
multiplying the range times the meter reading.

After demonstrating how To use the instrument
and the exercise gpiral - have the students
take instrument readings to enable them %o
determine the exposure rate at each of the

5-3
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10.

marked distances on the spiral. Allow 10 to

15 seconds for the meter response and average
maximum and minimum deflections of the meter

needle tc determine the meter reading.

Stay in the exercise ares and spot check the
students worksheets to insure that the
readings and conversions are correct.

Call attention to the effect of the distance
and the rough approximation of the inverse
square law, (i.e., doubling the distance
decreases tbe exposure rate by a factor of Y,
incresging the distance by a factor 10 decreases
the exposure rate by & factor of 100.)

If this should be the last exsrcise of the
day - have the students read their dosimeter
end record their exposure on their radiation
exposure record, remove hatteries from the
instruments,

and repack the instrument sets.
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Attachment 5.1

INSTRUMENT FAMILIARIZATION EXERCISE SPIRAL

Numbers and bars represent measuring locations and distance in feet from point source.
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Attachment 5.2

WORKSHEET FOR INSTRUMENT FAMILIARIZATION

EXERCISE
DISTANCE RANGE  |x|  METER | zx?ﬁs?g??m
(FEET) READING (mR/hr)
1 X
- »
3 X
4 X
5 X
& X
8 X[
1] X
12 X
14 X
16 X
18 X
20 X1
| X
X
X
x




LESSON PLAN NO. 6

COURSE TITLE: RM-PRACTICAL

LESSON TITLE: Area Monitoring (Exercise) TIME: .75 Hour
OBJECTIVES: A% the conclusion of this unit the student will be able
to:

1. Perform an area monitoxing survey.
2. Chart areas of varying exposure rates.

3. Draw selected exposure rate contours on a chart
of the surveyed area.

SCOFE: Survey of an exercise area with the CDV-700; construction
of selected exposure rate contours on the exercise area
map, '

REFERENCES ; 1. Instructor

&. Handbook for Radiological Monitors, CPG 2-6.2.2,
b. Radiclogical Monitoring Student Workbook,
SM-11.21.1. |

2, PStudent _
&. Handbook for Radiological Monitors, CPG 2-6.2.2.

b. Radiological Monitoring Student Workbook,
SM-11.21.1.

REQUIREMENTS: 1. Instructor
a. Training Source Set, CDV-778.
b. Exercise area of at least 12 x 16 feet,
c. Forty-eight (48) styrofoem or paper coffee cups.
d. Marking pen or grease pencil.
e. CDV-777A RADEF Instrument Set.

N

Student

&. CDV-TT7A RADEF Instrument Set.(One set per esch
two students.)

b. One CDV-138 dosimeter per student.

¢. Worksheet for ares monitoring exercise,
SM-11.21.1.




REMARKS :

Prior to the exercise the instructor should orepare the
area in a grid-like pattern similar to the Latiern shown

ihe worksheet for the asrea monitoring exercise in
SM-11.21.7 (Attachment 6.1). A% the intersection, i.e,
A=1, B-1, C-1, A-2, B-2, (-2, ete. the instructor should
Piace a cup upside down with the intersection nuiber markad
on the bottom so it is visible to the monitors, The
instructor can then hide the sources under selected cups
to give the desired exposure rate contour. For example,
if the instructor wanted to establish a hot spot in the
widdle of the survey area, he would place all +he sources
under cups C-4, Dmh: C-5 and D-5. The number of cups used
in the grid wiil depend upon the size of the room. Cups
should be about 3 feet apart.

Frepare radiation hazard signs for Placement to area entry.
Count and record the number of sources placed under the

cubs at The beginning of the exercise, At the end of the
exercise, count and record the number of scurces replaced

in the lead container. A licensed user must stay in the
area when the sources are nct secured in the lead containers.
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A. ARFA MONITORING
{EXERCISE)

Sample Worksheet
(from 8M-11.21.1
with contours)
Attachment 6, 1

Szmple Worksheet

(without markings
from SM-11.21.1)

Attachment 6,2

1. This exercise provides additional experience
in using r Mﬁkguﬁ¢1mﬁmm@naina

radiation area and 1 ollecting and recording

radiclogical dats. F c? location in the
exercise area could r pr sent a WERS from
which information would b & furnished to an
._!Od-

2., To familiarize the student with a possible
use of the radiological data he will collect -
exposure rate conbours will be constructed
Trom the exercise resdings. Thesze contours
&re a visual analysis of radiclogical data

& RADEF Officer could use to prov1ae'

angc th & eivil pwedaredness director

?egard¢ng the hazard in performsnce of Emer -

gency operations.

3. Explain the layout of tHe exercise area, using

+He workshest or chalkboard. Again the ghield
% the imstrument Probe should be closed and

the brobe in the holder on the Instrument,
Work should be done in groups of two students
one gtudent tc operate the instrument and the
other %o record the instrument readings. Half
way through the exerc1be the students should
switch activities,

4. The CDY-700 should be held at belt height
over the grid ccordinat es (upside dowm Daper
cups) while the exposure rate at that locatic
is being measured and recorded, Students

should not be concerned sbouts the snlerlng
of other students in the area,

D. When all measurements and their recordings
have bsen completed, each student pair

should return to the classroom and draw in
one or two contour lines as directed by the

instructor. The finished drawings can then
be compared with those of ovher groups,

NOTE: The exercise exposure rate will be in




Attachment 6.1

SAMPLE WORKSHEET
FOR |
AREA MONITORING EXERCISE

A B C 2] E F

1——03 7 S ——— g 4
] \\\“L“-63/hr |

2 /9;4”””~12T5“\\\“~ _ ai\\\\ 3

20R/hr A 10R /hr R /hr
10R /hr /i ///” /A//’
5 8—d—jz—— s Lg j(:i\;__;___,j;
Yz
6 7 9 8 7 9
L |_—10R/hr +

6R/hr




Altachment 6.2

WORK SHEETY
FOR
AREA %@?@%?@@@%% EXERCISE

a B & B E #




LESSON PIAN NO. 7
: COURSE TITIE:  RM-PRACTICAL
f LESSON TITIE: Radiation Protection (Exercise) TIME: 1.0 Hour
é OBJECTIVES ; At the conclusion of this unit the student will be able

to:

1.« Demons*rate how time, distance and shielding offeyr
DProtection from nuclear radiation. ‘

2. Calculate exposure and exposure rate From a point

source using the CDV-138 dosimeter and the CDV-700
Survey meter.

3. Explain the relative effectiveness of wood, earth and
concrete or common clay bricks as a shielding material,

L, Calculate the Dpercentage of shielding reduction for
the above materials, '

Fractical exercise demonstrating the relationship of time,
distance and shielding as radiation Protection measguraes
using radioactive sourceg, dosimeters, distances, wood,
earth and concrete or common clay brick; calculation of
reduction percentages for the above shielding materials.

REFERENCES ;

1. Instructor
&. Iniroduction to Radiological Monitoring, HS-3,
b. Radiological Defense Manual, CPG 2-6.2. -

¢. Radiological Monitoring Student Workbook,
SM-11.21.1.

2. Student

Radiological Monitoring Student Workbook,
SM-11.21.1.

1. Instructor

8. Training Source Set, CDV-778. _

b. Shielding materials such as solid commion clay or
concrete bricks, earth and wood.

¢. Radiation Protection Exercise Layous.

d. CDV-T77A RADEF Instrument Sets.

e: Thirty CDV-138 dosimeters. '

f. Chalkboard, chalk, eraser and pointew.

7-1
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2. Student
a. CDV-TT7A BADEF Instrument Set, one set per each
two students.
b. One CDV-138 gosimeter Dper student,
€. Worksheet for Rsdiation Protection Exercise,
SM~11.21.1.

REMARKS :

The Radiation Protection Exercise Layout (Attachment 7.1)
should be made prior to class. The layout circles can

be made on thin sheets of Plywood or heavy cardboard., The
sheets may be hinged to permit compactness when folded.
This will permit eagy carrying.

A center point should be designated where all 6 capsules
from the CDV-778 Iraining Source Set are Placed in a small
baper cup. The sources should be put out after all the
dosimeters and shielding meterisl are in place. Because
the exisgting training source sets have decayed o a total
of 5 to 7 millicuries for all six capsules, radiation
exposures with the CDV=138 dosimeters must be made close
to the center point of sources ang for long time periods.

The inner cirdle should be drewm with a radius of 6 inches.
A second circle should be drawn wit
The third eircle should be drawn wi
80 that exvosure rate measurements
CDV-700. 'The circles should be divided into four 90
quadrants.  One of the 90° quadrants should be subdivided
in half as illustrated in Attachment 7.1,

For shielding material wood, earth, and either clay or
concrete bricks can be used. The wood may be two Pieces of
Dine 2 x 4" about 8" in length. The earth can be tamped
into an empty cardboard half-gallon milk carton, The
bricks should be solid and equal in thickness to the wood
and earth shielding., '

The shielding materialg should be placed in Positions A,
B and C for the exercise so that three CDV-138 dosimeters
can be placed on the 6" radius circle behind each of the
shielding materiels., In the non-shielded quadrant, dosi-
meters should be placed on the 6" and the 12" radius
circles so that no dosimeter is shielded from the zource
of radiation by snother dosimeter,

Because there is quite a bit of arithmetic involved, the
instructor may wish to have one of the students use o

calculator (if available) to sum the measurements recorded :
and to average the readings. The averaged readings may be
used by the class in their calculations. The results will

be more uniform when this procedure is used.




RS B

REMINDER - A licensed user must be present when the

training sources are not locked in the lead

container, Hazard signs should be posted at

the entrances to the exercige area. The

instructor should count and record the number

of sources placed in the cup at the center of

the circles. At the end of the exercise he

ghould again count and record the number of

sources replaced in the lead container,
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A.  INTRODUCTION This exercise demonstrates the effectivensass of
time, distance and shielding es radiation Pro=-
tective measures. The inverse square law will be
used to ralate the exposure rates at varying
distances from a point gource. It should be
understood that the inverse square law applies
ocnly to point sources and does not apply to a
fallout sres. '

B. PREPARATION Divide the students into groups of four. IT
there are not enough students to form seven
groups, have selected groupg do more than one
Dart of the exercise,

The students should zero all thirty dosimeters ang
perform an operation check of the CDV-700s used.

Because the students will be using the dosimeters

during the exercige, they will not be able +o

wear them to measure body exposure. ‘Therefore, «
select one student from the first 5 groups to %% ]
vear a CDV-138 for the exercise. The ingtructor ' )
should also wear & dosimeter during the exercise,

At the end of the exercise, average the 5 dosi-

meter readings and have the students enter this

figure in their own radiation exposure record,

C. EXERCISE AREA 1. Bxplain how the exercige area and the
PROCEDURE, Radiation Protection Exercise Layout will
{(Attachment 7.1) be used.

2. Have group A Place three dosiméﬁers_on the
6" radius ¢ircle behing the wood (shield 4).

.
:

3. Have group B Place three dosimeters on the
6" radius circle behind the earth (shield B). |
4. Have group C place three dosimeters on the :
6" radius circle behind the solid concrete ]
or clay bricks (shield ). :

5. Have group D Place three dosimeters on the
6" radius circle in the area marked D.

._i 6. Have group E place three dosimeters on the
' 6" radius circle in the area marked E. q%\:

7-k
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7. Have group F place L dosimeters on the 12"
radius circle 1n the ares marked F.

be )

Heve group G place L4 dosimeters on the 127
radius circle in the area merked .

1T

9. Any additional dosimeters may be placed at
locations designated by the instructor.

s et i e

$is TELTi
sl S s e ey
.

i

10. Flace the six sealed sourcesg in a paper or .
styrofoam cup and position at the center J
p01nt of the Exercise Layout.

¢ A 11l. Appoint a2 student to act as ”official timer"
and 2 so that group D and group F dosimeters are

. ] removed after 10 minutes of exposure to the
rs ; sources. At the end of twenty minutes the
cup containing the six sources should be
removed. The students can then pick up the
dosimeters remaining and read all dosimeters.

12, IList on the chalkboard the dosimeter readings
for the appropriats time, distance and shield-
meterials. Average the readlngs and have the
students enter the average readings in the
appropriate blanks on the Worksheet for Rad-
iation Protection Exercise (Attachment 7.2),

13. While the dogimeters are being exposed, have
each group take a CDV-700 survey meter reading
in each of the quadrants at the "X" locations.
In the quadrants with the shielding material,
be sure the probe of the indtrument is well
behind the shielding material, and record the
lowest readings.

1k, wWhile the dosimeters are being exposed,
explain how to calculate the exposure rate
Tor the 6", 12" and 24" distances and the
expected exposure for each time interval
(10 and 20 minutes) at the 6" and 12" distances.

a. For example, what exposure should a
dosimeter measure at 1' from 5 millicuries
of Cobalt 60 if it was exposed for 10

minutes?
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b. Exposure rate in mR/hr,

= (1k.2) (mber of moi 0060)
(distance in Teeh squared)

= (24:2) (5) = 72.0 = 71 mg/ny
2 I
(1)

C. Exposure at 1 foot —

10 min, x 71 mR/hr
0 min,

= ;1.8 "R

Exposure at 1 foot for 20 minutes

20 min. x 71 wR/hr = 23.6 mR
O min,

Exposure rate in mR/hr at o feet

i

TLmR/hr = 71 - 17.75 mR/hr

_ z
(2 £5.)

NOTE: The sources used in the exercige are

congidered to pe an

"equivalent point

"
SQurce,

Discuss the results of
ments while the dosimet
Discuss how time an
protegtive measures

the rate meter measure-
€rs are being exposad.
d distance can be used ag

- Emphasize that the




MAIN TOPICS

TEACHING POINTS

D.

E,

PERCENTAGE OF

REDUCTION

CONCLUSION
& SUMMARY

1. Demonsirate on the chalkboard how to caleculate

the percentage of reduction.

&. Put the average unshielded reading for
20 minutes on the chalkboard and subtract
the average reading of the clay bricks
(or concrete bricks) from the average
unshielded reading and obtain the
difference. ’

b. Divide the unshielded reading into the
difference, multiply by 100, and get the
percentage of reduction. Record undaer
the percentage reduction column,

Example problem:

(1) The unshielded exposure of a dosi-
meter for 20 minutes was 96 mR. A
shielded expostre for 20 minutes
behind & solid common clay brick
produced an exposure of 36 mR. What
is the percentage of reduction?

(2) TUnshielded reading = 96 mR
Shielded reading = 36 mR
Difference = 60 mR

(3) Difference | 60 _ g5

Unshielding reading = §6‘=

(4) Answer: .625 x 100 = 62.5% reduction.

Average the dosimeter readings from the five
students who wore dosimeters during the
exercise and have all gtudents record this
average exposure in their radiation exposure
record. '

Review and discuss each part of the exercise
and the objectives of the exercige.




Attachment 7.1

RADIATION PROTECTION EXERCISE LAYQUT

o
) 41 "&6\“8
B. N ¥
A C i
1o
G T
|
1 o |

0 CDV-138 Dosimeter Exposure Positions

X Locations of CDV-700 Survey Meter Readings
A Shielding Material — Wood
B Shielding Material ~ Earth
C Shielding Material — Brick




Attachment 7.2

WORKSHEET FOR RADIATION PROTECTION EXERCISE

UNSHIELDED QUADRANT

SURVEY

TIVE { DISTANCE | AVERAGE [CALCULATED| METER
Min) | (inches) DOSIMETER READINGS READING | READING | READING
10 6 '
0| 1
20 6
20 12
U
WOOD SHIELDED QUADRANT |
_ ' . SURVEY
TIME | DISTANCE- | AVERAGE [CALCULATED| METER
(Min.) { (inches) DOSIMETER READINGS READING | READING | READING
20 5
17
EARTH SHIELDED QUADRANT |
| - ' _ SURVEY
TINE | DISTANCE | AVERAGE |CALCULATED| WMETER
(Min.) | (inches) DOSIMETER READINGS | READING | READING | READING
20 6 AT T ' '
12 F
BRICK SHIELDED QUADRANT
I SURVEY
TIME | DISTANCE AVERAGE |CALCULATED| METER
(Min.) | (inches) DOSIME TE R READINGS READING | READING | READING
20 6 '
12
COMPUTING PERCENT REDUCTION
UNSHIELDED SHIELDED
SHIELDING DOSMETER DOSIMETER PERCENT
_ MATERIAL AVERAGE AVERAGE DIFFERENGE REDUCTION
WoOoD - -
EARTH

BRICK




LESSON PIAN NO. 8
COURSE TITIE: BM-PRACTICAL

LESSON TITIE: Radiological Monitoring, Reporting
) and Assegsment ) B TIME: .75 Hour

CBJECTIVE: A% the conclusion of this 1eséon the student will be abie
to: '

L. Describe the four basic types of radiblogicél
menitoring operations that are reguired and what
the monitor is expected to do in each type.

2. Explain in gerneral terms the difference;between
shelter monitoring, self-protection monitoring and
Weapons Effects Reporting Station monitoring.

3. Describe the importance of a RADEF system network and
the reporting channels. '

Y. Work effectively with the local RADEF reporting
brocedures or the procedures as given in the Handbook
for Radiological Monitors, CPG 2-6.2.2 and the Civil
Defense Emergency Operations Reporting Systems,

CPG 2-10, '

SCOFE: The BADEF system; shelter monitoring; self-protection
‘ monitoring; radiological monitoring for reporting and
assessment; and radiological monitoring support for
bostattack recovery; the WERS network and reporting
charnels; loecal reporting procedures.

REFERENCES: 1. Tastructor
&. Radlological Defense Preparedness, CPG 2-6.1.

b. Local radiological defense plan and annex with
WERS procedures.

¢. State radioclogical defense plan with monitoring
and reporting procedures.
d. Handbock for Radioclogical Monitors, CPG 2-6.2.2.
€. Radiological Defense Menual, CPG 2-6.2,
f. Civil Defense Emergency Operstions Reporting
Systems, CPG 2-10
2. Situdent

&. Handbook for Radiological Monitors, CPg 2-6.2.2.
b. IZocal WERS brocedures.




REQUIREMENTS :

l. TInstructor

&. Chalkboard, chalk, eraser, pointer,

b. Local radiological defense Tlan and annex with
WERS procedures. '

¢, Any local reporting forms that may be appliceble,

2. Student

Any handout material that might be available
concerning local reporting Procedures such as

flow charts,'WERS'locations, telephone numbers,
recording forms, ete,

REMARKS :

The instructor will have to secure and study local and
State plans for guidance in reporting Procedures ang .
Policy. The local RADEF Officer should be asked to make
this presentation or serve as a resource Derson.
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MAIN TOPICS

TEACHING POINTS

A. RADEF SYSTEM

B.

SHELTER
MONITORING

l. To have a fully operational RADEF system, a
sufficient number of people must be trained
as radiological monitors for weapons
effects reporting stations and for the self
protection of emergency services personnel
such as fire, police, hospitals, public works,
industries and vital facilities.

2. The RADEF training will hormally be accomplished
by the RDO or someone enlisted to conduct
the training courses. In the RADEF annexes
of the emergency plan there should be pro-
visions for crisis training of shelter
monitors, additional radiological ménitors
for weapons effects reporting, self-protection
and added personnel to assist in the ECC.
Training during a period of intermational
tension is the primary means of training
shelter monitors,

3. The RDC must not only assist in planning for
the development and depioyment of & RADEFR
system, but must assist in maintaining and
exercising the system. To this end, persons
who are trained as radiological monitors
should continue to familiarize themselves
with their instruments and Procedures.

In a complete and operationally ready RADEF
systen a shelter monitoring capsbility is needed
for monitoring and assessing the radiation
environment for shelteress. It is the duby of
the shelter monitor to: (a} find the best
protected locations in the shelter where the
exposure rate is lowest; (b) determine if the
best protected areas need improvement ; (c) evalu-
ate any shielding improvements made in the ghelter;
(d) measure and limit or control the radiation
exposure to the shelterees; {e) determine when
short excursions can be made outside the shelter
for essential items such as food, water, and
medical aid; (f) determine when areas within the
structure other than the best protected areas

mzy be utilized by shelterees and for how long;
and (g) in the absence of other guidance, mske
decisions on when the shelterees may leave the
shelter for at least & limited time period.




MATN TOPICS TEACHING POINTS

C. SELF-PROTECTION
MONITORING

The monitoring and assessing of the radiation
environment to control or 1imit the radiation
0 must conduet emergency
Operations under fallout conditicns is termed
self-protaction monitoring., This is performeg

by personnel in emergency services organizations;

at vital facilities,_including hospitals, utilities,
and essentisl industries and for the large pumber
of additicnal energency workers whe would be
required for Postattack Tecovery operations., 2
self-protection monitor would: (a) measure actusl
eXposure rates at the location
Oberations are being conducted o confirm or revige
radiation exposure rate estimates; (b) evaluate,

if Necessary, how long people can WOXYK 8%t the
location withous exceeding established 2XPosure

Al e AT R

5
it}

18 performing
the emergency Operations, Radiation eXDPosure rates

orted to an TQC, However,

radiological ang operational information should be
i njunction with the

> &nd the EOC may request

D. MDNITORING’ 1. A monitoring, reporting and assessment :
REPORTING AND capability

ASSESSMENT

for determining the extent and
magnitude of the radiological hazard isg

Possgible by using the dats furnished by the
on-scene monitor, This capability is needeq

to determine: (a) 1if ang when emergency
operations can be initiated; (b) when lower
grade shelters may be used; (c) when Pecple -
elergency workers, or any others being sheltered -
may go outside of shelters; (d) when restrictions
in shelter living mey be relaxed; ang (e) vhen
radiological countermessures can be undertaken,

2. The radiological monitor pefforming in a
self-protection capacity will: (a) Measure

8-4




SR}

i
&1y

TEACHING POINTS
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MATN TOPICS
3.
L,

RADIOLOGICATL 1.

MONITORING FOR

POSTATTACK

RECOVERY

actual exposure rates at locations where
smergency coperations are underway; (b) comtrol
or 1imit his exposure and the exposure of
other emergency workers in his organization;
and (c) report the measured exposure rates

to his headquarters. '

The radiological monitor at a WERS will report
nuclear detonation effects in addition to
measured exposure rates to a central location
(BOC). '

The RD¢ at the EOC will collect, process and
analyze the date from the monitor's reports.
The BEDO may request WERS monitors or self
brotection monitors to provide supplemental
data. from nearby locations., The RDO can then
provide for a display of the radiclogical
hazard in the EQC for the officials in charge
tc see. The RDO can also axpect to be asked
to provide the officials with stmmaries of the
situation for their issuing to the general
public and to higher echelons in accordance
with agreed procedures,

Radiological monitoring for Postattack recovery
operations is needed to:

8. Measure actual exposure rates at each
location where decontamination ig being
congidered;

b. evaluate the effectiveness of varicus
methods of removing or covering the
radiocactive fallout;

¢. minimize the rediation exposure of decon-
tamination personnel; and

d. measure exposure rates during and following
decontamination operations. Decontamination
can allow earlier use of esgential facilities
and reduce exposure to the people sheltered
or working in the facilities.

8-5




MAIN TOPICS

TEACHING POINTS

F.  oPERATIONS Tx 1.
AN EMERGENCY

G. WEAPONS EFFECTS 1.
REPORTING SYSTEM

The decontamination sUpport monitor will
measure actusl exposure rates at the site
before decontamination Oberations are
initiated. The monitor's data will Permit

the RDO to evaluate the various methods of
removing or covering the radiocactive fallout,
The RDOC and the civil preparedness coordinator
can then arrange for manpower and machinesg
Hecessary to do the decontamination,

At the scene of the decontamination operations
the radiological monitor will: (a) measure
exposure rates during and after the decon
operation; and (b) see that workers do not
exceed the control limits of eXposure.

Direction and control functions are best
centered in an emergency operating center
where the decisionmakers can be provided
with all of the relevant information on
attack effects and the condition of emergency
resources and of the population in general,

Operations in fallout contaminated sreas, for
example, require information on radiation
eXposure rates +that can only be obtained by
special monitoring equipment used by specially
trained personnel, ' '

The monitor is the key person who brovides
the basic radioclogical information from which
analyses and decisions are made. If the
wmenitor provides erronecus data ~- serious
errors in decisions may be made. As you can
gee -~ the monitor is an important link in
the system. He must be most competent in the
use of his instruments and in the reporting
of radiological and other weapons effects
data.

The radiclogical reporting channel starts
with the monitor in g Weapons Effects Reporting
Station (WERS). From there data 1s reported

to a local elergency operating center. At
the Cmergency operating center the data is
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summarized and forwarded to the next higher

reporting level. This level may be the

county or sub~State district level., The
datba is reduced and summerized and forwarded
to the State EOC. The State in turn relays
the weapons effects information to the

or appropriate Regional Center from which it is
finally sent to National Headquarters.

2. The radiological date needed at the local
commnity for operational purposes would be
much more detailed than that needed by the
higher levels of goverrment.

ns

H., LOCAL REPCRTING
FPROCEDURES NOTE: At this point the instructor should teach

the appropriate local reporting procedures.

If there are none - then the ingbructor

v
nay use the procedures suggested in the

Handbook for Radiologicsl Monitors, PG

2-5.2.2 and Civil Defense Emergency

Ly ' ,
Operations Reporting Systems, CPG 2-10.




COURSE TTITIE:

LESSON TITIE:

LESSON PIAN KO. 9
RM-PRACTICAL

Exposure and Exposure Rate meograms
(Exercise) TIME: 1.0 Hour

OBJECTIVE:

At the conclu31on of this exercise the Studenﬁ will be
able to:

1. Forecast fubure exposure rates when provided with the
time after burst and the exposure rate.

2. Compute total exposure, entry, and stay tlme for
unshe¢tered emergency missions.

SCOFE:

Use of the Exposure Rete Nomogram to forecast exposure
rates; use of the Entry-Stay Time-Total Exposure Nomogram
for arriving at solutions to total exposure, stay and
entry time problems.

REFERENCES :

1. TImnstructor
' a. Introduction to Radiological Monitoring, HS-3.
b. Radiological Monitoring Student Workbook, SM-11.21.1,

2. Student
Same as gbove listed references.

REQUIREMENTS :

l. Instructor _ _
&. Exposure and exposure rate problems listed in
SM-11.21.1.
b. Answers to exposure rate problems in SM-11.21.1.
¢. Chalkboard, chalk and eraser, p01nter.

2. Student
a. Radiological Monitoring Student Workbook,
SM-11.21.1.

b. Btraightedge or ruler.
¢. Sharp pencil and stick pin.

REMARKS :

1. The number of problems worked will depend upon the
remaining time in the class period. There may not be
enough time to work all the problems. However, sStudents
should practice until they become prof1c1ent

2. It is suggested that the instructor begin the class by
assigning a sampling of each of the thres types of

9-1




DProblems iu the Student Workbook, SM-11.21.1 (for
exemple the Pirst five problems in each group. )

When working the exercise DProblems, encourage
students to help each other,




TEACHING POINTS

; MATN TOPICS
A. EXPOSURE AND 1.
EXPOSURE RATE
NOMOGRAM
2.
3.

The exXposure rate nomogram helps the monitor
(if such information is not aveilable from
the EOC) to estimate future exposure rates
due to radiocactive decay.

To use the exposure rate nomogram to project
future exposure rates, you need to know what
the exposure rate is at the time of computa-
tion and how long it has been since the
nuclear burst occurred. (The instructor can
demonstrate a problem from the HS-3 textbook, )

After determining what the exposure rate
would have been at H plus L, the future
exposure rate may be calculated. (Again,
the insfructor cen demonstrate from HS-3.)

NOTE: It is important that the instructor

(6

emphasize that all calculations are based

upon kndwing_what the expogure rates would

have been at H plus 1.

The entry-stay time part of the nomogram can
be used to calculate total exposure. (The
instructor should again demonstrate an
example probler from HS-3,)

The nomogrem can also be used to determine
entry time or time of stay for a given
mission when it is wanted 4o hold the
mission exposure to a limited amount. (The
instructor should demonstrate from HS-3,)

One fact to keep in mind - nomograms are
based on standard decay. Other than

standard decay or other factors - such ag
edditional fallout or weathering - can

affect the actual readings so all calculations
should be confirmed with actual instrument
measurements. '
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B. ASSIGNED PROBLEMS To be seleéted by the instructor to it available

ciass time, Exercise problems ang answers are
listed in Attachment 9.1.




Attachment 9.1
EXPOSURE AWD EXPOSURE RATE FROBIEMS

Expoéure Rate Problems

If the exposure rate at one hour after burst is 40 R/ar, what will
be the exposure rate at 2, 4, 6, 8, and 10 hours?

Answer: 18, 7.6, 4.7, 3.4, 2.6 R/hr.

If the exposure rate at H+l is 100 R/hr, what will be the exposure
rate at 2, 4, and 10 hours?

Answer: 44, 19 and 6.5 R/hr,

If the exposure rate at B+l is 35C R/hr, Wﬁaﬁ will be the exposure
rate at 5, 8, and 12 hours?

Angwer: 51, 30 and 18 R/hr.

If the exposure rate at H+6 was 45 R/hr, what would be the exposure
rate at 1, 9, 12, and 15 hours?

Answer: 380, 28, 20 and 15 R/hr.

If the exposure rate at H+12 was 80 R/hr, what would be the exposure
rate at 1, 16, and 24 hours? '

Answer: 1600, 58 and 35 R/hr.

If the exposure rate at H+20 was 10 R/har, what would be the exposure
rate at 1, 20, 25, and 32 hours? s

Angwer: 370, 10, 8 and 6 R/hf.

If the exposure rate at H+30 is 10 R/hr, when would the exposure
rate be 7 R/hr?

Answer: H+LO

At H+20 days th

-~
- Ll

rate in an arvea is 3 R/hr. What will be
the exposure rate a '

e
B+25 days?
Angwer: 2.5 R/hr,

In a sheltered area with an outside/inside rate of 100, the exposure
rate 1s 10 R/br at H+10. What will be the unsheltered exposure rate
at H+187 :

Answer: 500 R/hr.




10,

12,

13.

1k,

15.

16.

i7.

In & sheltered ares with an outside/insige ratio of 1,000, the
SXposure rate at H+2h ig 15 R/Hr. What will be the exposure rate
in the shelter st Hih09

Answer: 8 R/hr.

Exposure Problems

I the exposure rate at B+l was 200 R/hr, what would be the exposure
of & monitor if he entereq the area at H112 ang stayed 4 hourse

Answer: 35 R

If the exposure rate at Bel was 50 R/hr, what would be the exposure
of a monitor if he stayed in this ares from H+5 to H+87

Answer: 15 R

If the eXposure rate at Hrl was 500 R/hr, what would be the total
exposure of a monitor who remained in this area for a l.5 hour
Dericd beginning at H+l29

Answer: 36 R

What would be a monitor's eXposure if he entered an area at H+6 and
left at H+8? At the time of entry, the exposure rate was 15 R/hyr.

 Answer: 25 R

Firemen must put out a Fire in an asres where the eXposure rate wag
5C R/hr at H+7. What wiil be their mission exposure if it takes
6 hours to fight the Tire and they start their mission at H:los

Answer: 120R

Vital medical supplies_must be moved to s shelter area. The task
will require 3C minutes, TIF the worker enters the area at H+é when
the €XPosure rate ig 200 R/hr, what exposure wiil he receive?

Answer:: 90 R

An individual left s shelter at H«6 on g mission to g nearby shelter

but never arriveg at the other shelter. At H+30 a rescue teanm Tound

him unconscious in the contaminated area outside the original shelter. o
At that time, the exposure rate was 1k R/hr. What eXposure wag =
received by the unconseious individual?

Answer: 860 R




18.

15.

20.

2z,

23.

2k,

25.

A rescue team entered a contaminated ares at'H+12 and accomplished s

task in 4 hours. What was their exposure if the exposure rate at
time of exit was 12 R/hr? '

Answer: 60 R

No water is dvailable in a shelter. There is a safe supply nearby.
It is a LS-minute walk to the water ang the mission will begin at
10, If the exposure rate ab L7 was 30 R/hr, what exposure will
be received in obtaining the water for the shelter?

Answer: 27 R

What is the exposure received in a shelter from H+18 to He2k, if
the unsheltered exposure rate st BE+16 is 120 R/hr and the shelter
outside/inside ratio is 2007 ‘

Answer: 2.7 R

Entry Time Problems

Tf the exposure rate in an ares was 300 R/hr at H+l, when can a
monitor enter the ares for a 3-hour stay and receive less than 50 R?

Answer: M1l

A monitor must stay in an area for 1 hour.; The exposure rate in this
érea at Hrl was 150 R/hr. He must limit his dose to 15 R. When can
he enter?

Answer: H+6

In order to keep a monitor's exposure below QOR for a stay time of
2 hours, what is the carliest possible entry time into an area where
the exposure rate was 120 R/hr at H+ls '

Angwer: H+7

If the exposure rate in an area is 5 R/hr aﬁ H+20 and an individual
must stay there 3 hours, what is the earliest time he can enter ang
not exceed an exXPosure of 10 R?

Answer: 2

A mission exposure is set at 35 R. The exposure rate in the area
was 18 R/hr at Hel5. Waen can workers enter this area for a 3=hour
Periocd?

Answer: HsiPl




26.

27.

es.

23,

30.

The task of removing valuable equipment which is located in a con-
taminated area will require 3 hours. The mission exposure is set

at 50 R and the exposure rate at H+9 was 50 R/hr. When can the

salvage crew enter the area?

Answer: H+22

A monitor must make a survey of an ares which will reguire 2 hours,
The mission exposure is set at 35 R and the exposure rate in the
area was 18 R/hr at H+l day. When will the monitor be able 16
enter the area?

Answey: Aﬁ}23

People want to move from an improvised shelter %o a community shelter.
At H+6 the route to be traveled had an average &Xposure rate of

85 R/hr. The trip will take 2 hours and the mission exposure is 50 R.
When can they leave?

Answer: H+17

A supply of drugs must be delivered as soon as rossible to a shelter.
The drive tekes 3 hours. The average exposure rate along the route
to be followed was 125 R/hr at Heli. The mission exposure is 75 R.
What is the earliest time that the drugs can arrive at the sheiter?

Answer: (H}lS) + 3 = H+18

A shelter with an outside/inside ratio of 500 is rurning low on food.
The nearest supply would require 1 hour round trip travel to obtain
It. The average exposure rateé over the route to be traveled was
60 R/nr at H+7. The mission exposure is set at 50 R. When can the
mission be started to obtain the food?

Lnswer: W+8




Attachment 9.2

EXPOSURE EXPOSURE
RATE . RATE
at H+t at H+1
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COURSE TITIE:

LESSON TITIE:

LESSON FLAW NO. 10
RM-PRACTICAT

COURSE EXAMINATION TIME: .50 Hour

OBJECTIVE:,

At the coneclusion of this examination the student will:

1. Have the opportunity to review hQW'WEll bhe understands
the effects of nuclear weapons; the operation of the
monitor's instruments; radiological monitoring; the

nature of fallout; protection measures; weapons effects

reporting and decontamination.

2. Demonstrate by formal examination the degree of
Proficiency attained in his course of training to
become a qualified radiological monitor,

SCOFE:

Thirty-three written multiple choice questions.

REFERENCES ;

Hone

REQUIREMENTS :

l. Instructor

For quick and easy grading the instructor may

wish to make an answer or score card upon which the
students can record their selected answer, A
Plastic template can be made to overlay the score
card to speed the grading process.

2. Student

&. Course examination in the back of
the Radiological Monitoring Student Workbook,
8M-11.21,1, '

b. Nomogram.

c. Answer or score card.

REMARKS :

Attachment 10.1 is & coPy of the course examination with
correct answers marked with an asterigk,

Attachment 10.2 is g sample score card for the instructor
with the correct answers

Provided. These may be used as
reference by the instructor op as a model in constructing
& score card and scoring template.




Attachment 10.1 %{ﬂ

3

COURSE EXAMTVATION

Multiple Choice Questions

TIME: 25 Minutes

DIRECTIONS: Hach question is foilowed by four possible responses. _
Circle the letter before the response which best answers
the question.

1. The chronologlcal order of events accompanying a nuclear detonatlon
are;

&. Fireball, fallout, thermal wave, blast wave.

*b. Flreball thermal wave, blast wave, fallout.
¢, Falliout, blast wave, thermal wave, fireball,
d. Blast wave, thermal wave, fallout, fireball.

2. What type of nucleaf burgt would cause the most severe fallout
situation?

&, Air burst.
b. Space burst.
¥c. Burface burst.
4. Subsurface burst,

3. A nuclear weapon differs from a conventlonal weapon in that part of
the energy is released as:

a. Thermal radiation.
b. Blast.

c. Filrestorm.
1, Nuclear radiation.

Lk, The nuclear weapon effect that covers the largest geographical
area is:

*a, Fallout.

©. Thermel.

¢. Blast. : _
d. Initial nuclear radiatiocn.

5. PFallout monitoring stations will meke & FIASH REEGRT of fallout
arrival when the exposure rate reaches, or exceeds:

a. 1.5 R/hr.
*. .5 R/hr.

c. 50 mR/hr,

d. A messurable level.




6.

Fallout shelters are Primayily for the burpose of protecting People

from:

a, Blast.

b. Thermal radiation,
*c,  CGamma radiation.
d. Beta radiation.

Assuming equal thicknesses, which of the following materials rrovides
the best shielding against gamma. radiation?

&. Wood.

b. Earth.

¢. Concrete,

*d. Steel.

The CDV-700, 0-50 mR/hr survey meter, will detect:

a. Alpha and bets radiation.

b. Beta radiation onlty.
*c. Beta and gamma radistion,

d. Gamma radisticn only,

The instrument QeSigned to measure eéxXposure to gamma radiation is a;
*a, Dosimeter.

b. Burvey meter,

¢. Gelger counter.

d. Charger.

The civil defense instrument'designed to measure the rate of exposure
to nuclear radiation is a/an:

&. Dosimeter.,
*0. Survey meter.

¢. JIon chamber,

d. Charger.

The CDV-700, 0-50 mR/hr survey meter, will:

&, Produce off-scale readings for dose rates of 50 mR/hr to 1 R/br.
b. Jam and read zero at SOme exposure rates in excess of 1 R/nr,

¢. Measure gemma exposure rates from 0-50 mR/hr,

ALl of the above,




12. How many seconds should a monitor allow for meter response to stabilize
before recording an exposure rate?

8. 5 seconds.
*¥b. 15 zeconds.
¢. 30 seconds.
d. 60 seconds.

13. The exposure rate inside a sheiter was .5 R/hr’aﬁ the same time the
outside exposure rate was 60 R/hr. What is the outside/inside ratio
of the shelter?

*a, 120
b. 60
c., 30
d. 5

1k, The dosimeters in Shelter A could not be charged. At H+2L the ex-
Dosure rate in the shelter was 5 R/hr. Recorded exposure rates at
the end of the next three hours were: 7 R/hr, 5 R/hr, and 3 R/hr,
What would be the approximate shelter expcsure for the three hour
Period from H+2L4 to He279 ' :

a. 20 R
*b. 16 R
¢e. 6.6 R

d. DNone of the above.
15. Outside exposure rate readings should be taken st:

&. Chest height.
b. Ground level.
*c. Belt height.
d. Knee height.

16. When using the CDV-715, 0-500 R/hr survey meter, it is important
that the ingtrument be:
*a. Operaticnally checked,
b. Warmed up for at least 10 minutes.
¢c. Used with the probe shield open.
d. COriented level with the ground,

17. Daily exposure of all shelterees should be determined by:

a. The ghelter manager,
b. Each shelteree,

*c. The radiological meonitor.

d. The radiologicel defense officer.
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23.

19, How does Tallout affect the air

20. Radiological monitors,

2l. The Primary problem associated with ag a

22,

18. A shelter has an outside/inside ratio of 100. If the inside exposure
rate is 2.4 R/hr, the oubside exposure rate would be:

a. 41,6 gr/hr,
b. .024 R/ur,
*c. 240 R/nhr.
d. 2400 R/nr,

through which it Tasses and the
surfaces on which 1t settles?

a The air and the surfaces become radioactiveT
b. The air becomes radicactive but not the surfaces.
*¢. Neither the air nor the surfaces become radicactive.

d. Neither the air nor the surfaces become hazardous
unless moisture is Dresent, .

whether asgigned to commnity shelters or
fallgut monitoring stations, generally:

2. Follow the Procedures and techniQues developed by the

*b.  Follow the Procedures s

Poroved temporary emergence
Trom & shelter is that of:

&. Radiation gicknegs,

b. Fallout contemination.

Cc. Initial radistion.
*d. " Gamma radiation eXposure.

The primary duty of radiological monitors assigned to fallout
monitering stations wii] be:

&. Analyzing radiclogical reporis,
b. Personnel decontamination,

*e, Measuring, recording and reporting radiological informets
d. Briefing shelterees on the radiological situation,

The first and Possibly the only hecessary Personnel décontamination
Procedure(s) which need to be used is (are):

&. Vacuum cleaning clothing.

b. Dry cleaning clothing, .

+ Brushing ang shaking clothing,

d. Change of clothing and use of scap and water.
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2k, Almost 100% of the exposed people will die within 1 to 3 weeks if
they are exposed to a short-term fallout radiation exposure of:

*¥g., 600 roentgens.
b. L0O roentgens.
c. 200 roentgens.
d. 100 roenigens.

25. If the exposure rate 1 hour after burst is 80 R/nr, what would be
the approximate exposure at H+8?

a. 5 R/hr.
*b. T R/hr.
c. 9 R/hr.
d. 11 R/hr,

26, At H+3 the exposure rate is 30 R/hr. If L hours is required to
accomplish a. mission, wherd can the operational crew enter the area
and not exceed an exposure of 25 R?

a. BE+lh
b, B+l
*c, I9
d. Ht7

27. Additional food must be obtained from a nearby warehouse. The
exXposure rate'in the area at H+1l2 was 25 R/hr. What 1s the estimated
expogure to be received by each irndividual on the mission if it
requires 1 hour to secure the food and they begin work at H+2h?

a. 5R
*p, 10 R
c, 15 R
d. 20 R

28.. When can a monitor leave shelter to perform a 2 hour mission, if the
exposure rate was 26 R/hr at H+10 and his exposure is not to exceed

25 R?

a., H+l15
*¥b. H+18
c. H+21
d. H+eh

29. Upon returning from & survey mission, a monitor noted & reading of
14 R on his CDV-742 dosimeter. The reading before the mission was
5 R. What exposure did the monitor receive during the mission?

a. 19 R
b, 14 R
*c. 9 R
d. 5R
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30. A monitor on & Survey mission cbserves s reading of 2.8 on the 0.1
range of his CDV-715, 0-500 R/hr survey meter, The measured exposure
rate is; ' ’

&. .028 R/hr.
*b. .28 R/hr.
c. 2.8 R/hr,
d. 28 R/nr,

31. In deconteminating

a bushel of botatoes,
be to:

the best method(s) would

&. Store the potatoes un
tolerable levels.

b. Brush the potatoss. _

Wash, peel and wash Potatoes,

d. Vacuum the potatoes.

til the radioactive fallout decays to

32. After the need for frequent reportg of monitored data from fallout
monitoring stations becomes less urgent, there

: may be s continuing
requirement for the onitoring cf: '

|
|
a. Production plants, i
b. Roads ard streets. |
C. Sleeping areas. :
d. All of the above. : !

i

33. It is expected that all moni

&. The Civil Preparedness Coordinator.
b. The shelter manager,
*c. The organizational RADEF Officer.
d. All of the above, '
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LESSON PLAN NO. 11

COURSE TITIE: RM~-PRACTICAL

LESSCN TITIE: Summary and Presentaticn of Certifiecates TIME: .25 Hour

OBJECTIVE: At the conclusion of this unit the étudent shoul& have:

1. Received a certificate indicating that the student
has satisfactorily completed & courge of instruction
that gqualifies the individual as a fully trained
radiological monitor.

2. Had the opportunity to critique, orally or in writing,
the monitor training which the student has received.,

SCOFE: Importance of the radiological monitor; issuance of :
certificate; oral or written evaluation of monitor f
training. j
REFERENCE : Notie

! .
REQUIREMENTS: 1. Instrictor i
Signed certificates. i

2. @tudent - Ndne

REMARKS : If possible, the local civil defense coordinator should be [
invited to present, "The Importance of the Monitor® speech,
award the certificates, and assign the students as monitors.

Sﬂkll.2l.l,contains a certificate that can be used by

those local organizations which do not have their own
certificates, ‘

NUMBER RIGHT




o
MATN TOPICS TEACHING POINTS
A. IMPORTANCE COF 1. Key individual,
THE MONTTOR

2. Uses specialized instruments.
3. Is part of the nationwide RADEF systemn.

L. People’s lives depend upon the radiological
data provided.

B. AWARDING OF 1. Hand certificate to individual - do not
CERTIFIGATES pass down the aisle.

2, Be certaln individual's name on certificate
is spelled correctly.

C. EVALUATIOHW i. Evaluation mey be either oral cr written or
& combination of both.

2. Buggested items for evaluation are;
a. Objectives - clearly stated? Met?

b. Organization of material - any changes
that will make it better?

c. Materials combent - relevant? Not
relevant?

d. Length of sessions - just right? too
short? too long?

e. DPresentation of instructor - easily
understood? How to improve?

f. The most valuable learning experience i
WES sanasscsns i

g. Are there any unanswered gquestions?

D, COURSE CLOSE Officially close the course. Provide any
announcements that will help the participants
leave the area -- such as traffic directions
through a tricky intersection or a road that
hag been blocked off for repairs. Wish the
students well in their future endeavors, and
that they may never have to make use of the
instruments or the information they have just
received except in practice or refresher courses.
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