FG-E-5.9
APRIL 1963

I ol

HANDBOOK
FOR
RADIOLOGICAL
MONITORS

DEPARTMENT OF DEFENSE
OFFICE OF CIVIL DEFENSE




FOREWORD

This handbook has been prepared for use by radio-
logical monitors in community shelters and at fallout
monitoring stations. It provides basic information
the monitor must have to carry out his duties of de-
tection, measurement, and reporting of radiation.
While 1t 1s primarily intended for use as an operations
manual in conducting radiological monitoring, it is
also intended for use as a student manuval in monitor
training. Addittonal copies may be obtained through
your local civil defense organization by citing the title
and the Federal Civil Defense Guide number, FG- E-5.9.
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I. INTRODUCTION

1.1 Radiological monitoring is an indispensable service to all civil de-
fense organizations and their operations. In the event of a nuclear attack,
trained monitors will be required to furnish information essential for the
protection of people.  Monitoring services will be required from che period
shortly after a nuclear artack until the radiological hazard from fallout
diminishes to the point that normal activities may be resumed without
significanc danger to the population of a community.

Purpose

1.2 This handbock provides the radiological monitor with the infor-
mation and techniques normally required to perform essential duties. It
also provides guidance that may be required, but shonld not be used, unless
competent guidance is unavailable from a radiological defense officer. The
possession of this manual is not sufficient to assure that an untrained person
can effectively carry out the duties and responsibilities required of a radio-
Mogical monitor. Al personnel assigned monitoring responsibilities should
complete, as a minimum, the Radiological Monitoring Course prescribed
by the Office of Civil Defense, Department of Defense.

Scope

1.3 The radiological monitor will perform his duties under a variety of
conditions. This handbook furnishes him with information concerning
the techniques and procedures to be followed, the protective measures that
should be taken, and the application of these techniques and procedures to
the various types of monitoring operations that are required.

Monitoring System .

1.4 The radiclogical defense information necessary to support post-
attack civil defense operations requires a minimum nationwide network
of 150,000 fallout monicoring stations. In addition, since designated
group or public sheleers will be strong petnts of survival from which people
will emerge to carry out recovery and rehabilitation, each shelter must
have a capability to perform monitoring for the safety of shelter occupants.
If the group or public shelters provide appropriate geographic 2and communi-
cations coverage, some will probably be chosen as locations for fallout
monitoring stations.
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1.5 Fallout station monitors provide the primary information for con-
ducting radiological defense operations. It is expected that monitors in
these stations will receive technical direction and supervision from cheir
organizational Radiological Defense Ofticer.  Shelter monitors provide at
each shelter an independent means of limiting the radiation exposure of
shelter occupaats. Following the shelter period, both fallout station
monitars and shelter monitors will be required to support recovery opera-
tions,

Requirements for Monitoring

1.6 During the early post-artack period when people are in shelter,
most monitoring will be performed from fallour monitoring stations and
from shelters. The radiological information needed by shelter occupants,
and by the Federal, State and local governments for survival activirtics,
will require monitoring of personnel, food and water, and monitoring of
areas-in-shelter and possibly out-of-shelter. Aerial monitoring may be
required for rapid survey of large areas or specific transportation routes.
When dose rates have decreased to the extent that limiced outside activities
can be performed, some shelter monitors and probably all fallout station
monitors will become mobile and will support operations of emergency
services such as fire, police or rescue.

1.7 There is a continuing need for monitoring through the period of
gradual relaxation of shelrered living even after gamma radiation no longer
seriously restricts unsheltered living. During the recovery period, the
need for frequent reports of monitored data becomes less urgent but the
requirement for monitoring of specific areas, facilities, personnel and
equipment, food and water, and monitoring in support of large-scale
decontamination operations increases. Monitoring is required until all
radiation hazards are determined to be insigaificant.

1.8 Acrial monitoring, which may be required during the early post-
attack period for rapid survey of large areas, is covered in a separate pub-
lication. Aerial monitors should be chosen from among the best qualified
monitors and should receive special training in this technique.

Duties and Responsibilities

1.9 The primary duty of a radiological menitor is to provide timely
and accurate information required for the propet analysis and evaluation
of the radiological hazard. Whether the monitor is assigned to a fallout
monitoring station or to a shelter, which may also be designated as a
fallout monitoring station, he must know and be able to do the following:

a. Follow the monitoring SOP {Standing Operating Procedure) established
by the organization to which he is assigned. ‘This will require an
understanding of his function in the plan, the conditions that require
monitoting, when and how to report radiation measurements, and
how to maintain required records. If no local SOP exists, follow the
procedures in section V of this handbook.
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b. Know the types, uses, and operation of all OCD radiological instruments
and related equipment discussed in this handbook.

¢. Use the monitoring techniques required both during and following
shelter occupancy. These techniques will include surface, personnel,
food and water monitoring and monitoring in support of e¢mergency
operations.

d. Carry out the protective measures necessary to keep personnel exposures
to 2 minimum.

1.10 The above knowledges and skills will enable the trained monitor
to perform tasks such as the following:

a. Measure the gamma exposure dose of shelter occupants.

b. Monitor levels of radiation inside sheleers to locate best shielded arcas
for use when dose rates ate high, and to locate other acceptable areas
in the building where shelter areas are located to permit greater freedom
of movement and improve living conditions of shelter occupants after
dose rates have decreased.

¢. Monitor unsheltered levels of radiation at fallout monitoring stations
to provide radiological information for emergency operations.

d. Monitor to obtain additional supplies and to recover vital installations
at the earliest practicable time.

¢, Monitor routes needed for remedizl movement and for transportation
in general.

f. Monitor in support of emergency operations to accomplish decontamina-
tion and recovery activitics.

Scanned by: SouthernRadiation-.com



II. RADIOLOGICAL INSTRUMENTS

2.1 OCD has developed several radiological instruments which together
provide a wide monitoring capability. All of these instruments are designed
to detect and measure gamma radiation. Some have the additional capa-
bility of detecting beta radiation, but none are designed to detect or measure
alpha radiation.

2.2 Instruments for radiolagical defense operations can he divided gen-
erally into two classes: (1) survey meters for measuring gamma dose rates in
roentgens pet hour (r/hr) or milliroentgens per hour {mr/he), and (2) dosim-
erers for measuring exposure doses in roencgens (1),

2.3 The uses and operating characteristics of each civil defense inscru-
ment are discussed in succceding pages. A monitor must be thoroughly
familiar with each of these instruments. Several characteristics common
to all instruments are discussed beginning with paragraph 2.19.

CD V-700

2.4 Uses.~--The CD V=700, 0-50 mr/hr survey meter, is a low range
instrument that measures gamma dose rates and detects the presence of beta.
It can be used (1) in long term clean-up and decontamination operations,
(2) for personnel monitoring, and {3) for indicating the degree of radio-
active contamination in food and water.

The CD V=700 is designed for low level measurements and has limired
usefulness in areas of high contamination.

2.5 When the probe shicld on the CD V700 is closed, beta is stopped
and only the gamma dose rate is measured.  When the shield is open, both
betz and gamma are detected. However, the diffcrence in the unshiclded
reading and the shielded reading, which represents the beta contribution,
can be interpreted only in a general way by qualified radiological personnel.

2.6 If an audible indication is desired, a headphone may be actached to
the connector at the lower left corner of the instrumenc cover. The ¢/m
scale on the meter should be disregarded by the monitor.

2.7 Controls. —There is only one control on the CD V-700. This
control, a selector switch, can be moved to the OFF position and three
ranges labeled X100 (times 100), %10 (times 10), and X1 (times 1. On
the X1 range, the measured dose rate is read directly from the meter.  On
the X 10 and X100 ranges, the meter rcadings must be multiplied by 10
and 100 respectively to obrain the measured dose rate.
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IriusTraTion 2.4 —-CD V-700.

2.8 Operational Check.-—Prior to use, the CD V-700 should be checked
to assure that it is operating properly. The “operational check™™ should
be performed in a radiation free arca as follows: (1) turn the selector switch
to the X(10 range and allow at lcast 30 seconds for warm up, (2) rotate the
shield on the probe to the fully open position, and (3) place the open area
of the probe as close as possible to the operational check source located on
the instrument case. The meter should read between 1.5 and 2.5 mr/he.
If the reading s not within this interval and if the CD V-700 has been
recently calibrated, the reading from the check source should be noted.
This reading should remain the same during future operational checks.

2.9 The operational check source should be used to determine that the
CID V-700 is operating properly. Its usc does not replace the need for
calibrating the instrument.  During an emergency, the presence of external
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radiation from fallout may prohibit the performance of an operational
check. In this event, the monitor should assume a calibrated CID V 700
is operating properly if it indicates radiation levels above normal
background.

2.10 Jamming.—One particular operating characteristic of the CD V-700
with which the monitor should be familiar 15" jamming’” or "saturation.”
Radiation dose rates from 50 me/hr to 1 v/he will produce off-scale readings.
However, when dose rates materially exceed 1 r/hr, the CID V-700 may
“jam’" or ‘“saturate’’ and read zero or less than full scale. A higher
range instrument is required for measurcment of dose rates higher than
50 mr/hr.

CD V-715

211 Liser.—The CD V--715, 0--500 r/hr survey meter, will measure gam-
ma dose rates only and is used for general post-attack operations. Tt is
designed (1) for ground survey, (2) for use in fallout monitoring stations
and community shelters, and (3) as an interim aerial survey instrument.

[irosTraTION 2.11—CD V-715.




1t wiil be used by the monitor for the major portion of survey requirements
in the period immediately following a nuclear weapon attack. The CD
V-715 has no beta detection capability.

2.12  Comtrels.--Two controls are provided on the CID V-715. One
control, a selector switch has seven positions: CIRCUIT CHECK, OFF,
ZERO, and >100 (times 1003, ¥ 10 (times 10}, <1 (times 1) and X0.1
(times 0.1} ranges. On the X1 range, the measured dose rate is read
directly from the meter.  On the X0.1, X 10, and X100 ranges, the meter
readings must be multiplied by a factor of 0.1, 10, or 100 respectively in
order to obtain the measured dose rate. A second control, the zero control,
is used to adjust the meter reading to zero during the operational check,
and to adjust for " zero drift” during long periods of operation.

213 Operational Check.—Prior to use, the CD V-715 should be checked
to assure that it is operating properly. ‘The "“operational check’ is per-
formed as follows: (1) turn the seleceor switch to the ZERQ position, allow
at least two minutes for warm up, and adjust the zero control to make the
meter read zero, {2 turn the selector switch to the CIRCUIT CHECK posi-
tion, (the meter should read within the red band marked ** circuit check™),
(3) recheck the zero setting as the selector switch is turned to the four
ranges: X100, 10, X1, and X0.1. When only normal background
radiation is present, the meter should read not more than two scale divi-
sions upscale on any range.

2.14  Modification (CD V-717).—Some of the CD'V -715's will be equipped
by the manufacturer with a removable ionization chamber atrached to 25°
fect of cable. This modification, called the CD V-717, will provide a
remote reading capability for the fallout monitoring stations. The operat-
ing characteristics are identical to the CD V=715, except that the removable
tonization chamber may be placed outside the shelter in an unshielded area
and protected from possible contamination by placing it in a bag or cover
of light-weight material. Readings may then be observed from within the
fallout monitoring station.  After the early period of high fallout radiation
dose rates, and the requirement for a remote reading instrument diminishes,
the removable ionization chamber should be checked for contamination
with the CD V-700; decontaminated, if necessary, and returned to the case.
The CD V-717 may then be used for other monitoring operations.

CD V-742

2.15 Urser—The CD V-742, 0-200r dosimeter, is designed for measuring
accumulated exposure doscs of gamma radiation to operations personnel
and shelrer occupants. 1t can be read by holding it toward any light
source sufficicnt to see the scale and hairline.

216 Initial Check.—There is no “operational check’ for dosimeters
stmilar to the check for survey meters. However, when dosimeters are
received, the monitor should zero them, and check their electrical leakage
characteristies.  The leakage characteristics may be checked by zeroing the
dosimcters and placing them in a radiation free area for 4 days. If the
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IrzosTRaTiON 2.15—CD V-742.

leakage rate exceeds 5% of full scale per 4 days, the dosimeters should not
be used provided other dosimeters are available. If no other dosimeters
are available, the leakage rate should be determined and the contribution
from electrical leakage subtracted from the dose as measured by the leaking
dosimeter.

2,17 Storage.—Most civi}l defense dosimeters will require 2 ""sozk in”
charge after long-term storage in an uncharged condition. Consequently,
such dosimeters should be charged and the reading observed for a few hours
before using them. A second charging may be required before the dosim-
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ILrustraTION 2.18—CD V-750.

cters are ready for use. When not in use, dosimeters should be charged
and stored in a dry place. When performing scheduled checks of instru-
ments, dosimeters should be read and if they indicate more than one-fourth
of full scale, they should be recharged to zero.

CD V-750

2.18 Uses.—The CD V=750, dosimeter charger, is used to charge (zero)
and read civil defense dosimeters. Instructions for charging dosimeters
are printed on each charger. If no light source is available, a dostmeter
may be read on a charger as follows: (1) remove the dust cover from the
charging receptacle, (2) place the dosimeter on the charging contact, and
(3) press lightly to light the lamp. Do not press firmly, since the hairline
may change position if the charging switch is closed.

Characteristics Common to All Instruments

2.19 Batreries.—Refer to the manufacturer’s instruction manual for the
proper battery installation procedure. Particular attention should be given
to correct battery polarity during installation. For instruments subject
to intermittent use, batteries should be removed monthly and the battery
contacts inspected for any dirt or corrosion present.  Dirty contacts should
be cleaned. If the instrument is to be stored for more than one week,
batteries should be removed from the instrument and stored in a cool dry
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place. Whenever an instruoment is not in use, make certain that i 15 turned
off: otherwise, the batteries will be discharged and the instrument rendered
ineffective andfor permanently damaged by battery leakage. With good
batteries, all instrumeats should operate continuously for 100-150 hours.
Intermittent use should extend the operating life two or three times.

2.20 Calibration—Each instrument should be calibrated annually or in
accordance with the local calibration schedule. Although the monitor
may be requested to inform the RADEF officer or other civil defense official
when fostruments are due for calibration, he 1s not responsible for assuring
that it is done. The monitor must net attempt calibration adjustment or
corrective maintenance, which can be adequately performed only by specially
trained personnel using specialized equipment.  If the operational check of
a calibrated instrument is satisfactory, a monitor mast rely on the instrument
reading and arcepr it as an accurate measurement of the gamma dose or dose
rate,

2.21  Fnvironmental Effects —Monitoring instruments are manufactured to
operate satisfactorily under normally encountered environmental conditions
of pressure, temperature and humidity.

2.22  Response Time.—Survey meters do not respond instantancously to
changes in dose rate or to changes in the range position. A period of at
least fifteen seconds should be allowed for meter response before readings are
observed. Dosimeters respond instantaneously to changes in the accumu-
lated dose. During any emergency operation, a monitor should accepe the
reading on his dosimeter as a measurement of his exposure dose.

2.23  Care.—The moniror should prevent radiological contamination of
the instruments at all times. Instruments can be placed in a plastic bag
to prevent contamination. This is desirable, but not mandacory. In case
an instrument becomes contaminated, it can be cleaned with a cloth damp-
ened in a mild soap solution. After decontamination, each instrument
should be monitored with a CD V~700, to assure that contaminating mate-
rial is removed.

2.24 Limited Standard Items—Scveral radiological instruments are no
longer being procured by OCD. These instruments, which have slightly
different operating characteristics, ranges, or detection capabilities, are not
obsolete instruments and should be used by civil defense organizations pos-
sessing them. The CD V-710, 0-50 r/hr gamma survey meter, and the
CD V-720, 0~500 r/hr beta-gamma survey meter, are limited standard items.
The CD V-715 has superseded these two instruments and is the standard
civil defense high range gamma survey meter. However, the CD V=710
and CD V=720, together provide the same gamma capability and have
almost identical operating characteristics as the CD V=715, The CD V-730,
0-20r dosimeter, and the CD V-740, 0-100r dosimeter, arc also limited
standard instruments and have been superseded by the CD V-742. The
CD V-710, CD V-720, CD V-730, and CD V-740 should be used for meas-
uring radiation dose or dose rates where they have been issued as com-
ponents of the radiological monitoring kits.
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III. PROTECTIVE MEASURES

3.1 Radiation protection measures ate based on the assumption that ail
radiation exposure is harmful. However, experience and research have
shown that if exposure is kept below a certain level, medical care will not
be required for the majority of the people. Therefore, adequate methods
and procedures for limiting radiation exposure and contamination must be
established.

Radiation Hazards

3.2 Radiation is emitted from some fallout particles. The air through
which fallout passes and the surfaces on which it sectles do not themselves
become radioactive. It is the radiation originating from these particles
that constitutes the hazard to living things. Of the three types of radia-
tion associated with fallout material, gamma is considered to be the most
hazardous. Alpha and beta radiation are relatively easy to shicld agatast,
while gamma can require considerable amounts of dense materials or dis-
tance between persons and its source in order to prevent radiation damage.

3.3 The major protective measure to be taken by monitors against
fallout radiation in the early post-attack period is shelter. In addition,
other protective measures such as control of radiation exposure, coatrol of
the contamination, and decontamination may be employed from the time
of fallout arrival uatil the radiation hazard no longer restricts living
conditions.

Individual Protection

3.4 If the presence of fallout is suspected before the monitor can reach
his assigned shelter, the following actions will help minimize its effects:

a. Cover the head with a hat, or a piece of cloth or newspaper.

b. Keep all outer clothing buttoned or zipped. Adjust clothing to cover
as much exposed skin as possible.

¢. Brush outer clothing periodically.
d. Continue to destination as rapidly as practicable.

3.5 Assume all persons atriving at a shelter or a fallout monitoring sta-
tion afeer fallout arrival, and ail individuals who have petformed outside
missions are contaminated. All persons should follow the protective
measures outlined in this paragraph.
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a. Brush shoes, and shake or brush clothing to remove contamination.
This should be done before entering the shelter area.

b. Go to the preselected location in the shelter as described in paragraph
4.8d.

c. Use the CD V=700, with probe shield open, to monitor the clothing
after brushing and shaking to determine if further decontamination is
necessary. See paragraph 4.8 for details of personnel monitoring.

d. Remove and store all outer clothing in an isolated lozation if contam-
ination levels after brushing and shaking are too high to be measured
with the CD V-700.

e. Wash, brush, or wipe thoroughly, contaminated portions of the skin
and hair, being careful not to injure the skin.

f. Monitor the contaminated pottions of skin and hair to determine the
need for further decontamination. Decontaminate until the CI> V-700
indication is approximately equal to the background reading in the
shelter.

Collective Protection

3.6 During fallout deposition, all windows, doors, and nonvital vents
in sheltered locations should be closed to control the contamination
entering the shelter, Similar protective measures should be applied to
vehicles.

3.7 When radiation levels become measurable inside the shelter, make
a survey of all shelter arcas to determine the besc protected locations.
Repeat this procedure periodically. This information is used to limic
the exposure of shelter occupants.

Tasks QOutside of Shelter

3.8 When personnel leave shelter, appropriate protective measures
should be taken to prevent the contamination of cheir bodies. Clothing
will not protect personnel from gamma but will prevent most air-horne
contamination from depositing on the skin, and reduce the need for extensive
washing ot scrubbing of the body for prevention of beta buras. Most
clothing is sacisfactory, however, loosely woven clothing should he
avoided. Inscruce shelter occupants to:

a. Keep time outside of shelter to a minimum when dose rates are high.

b. Wear adequate clothing and cover as much of che body as practicable.
Wear boots or rubber galoshes, if available. Tie pant cuffs over them
to avoid possible contamination of feet and ankles.

c¢. Avoid highly contaminated areas whenever possible.  Puddles and
very dusty areas where contamination is more probable should also be
avoided. -

d. Under dry and dusty conditions, do not stir up dust unnecessarily. If
dusty conditions prevail, a folded man’s handkerchief or a folded
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picce of closely woven cloth should be worn over the nose and mouth
to keep the inhalation of fallout to a minimum.

¢. Avoid unnecessary contact with contaminated surfaces such as buildings
and shrubbery.

3.9 Monitors using vehicles for outside monitoring operations should
remain in the vehicle, leaving it only when necessary. To prevent con-
tamination of the interior of the vehicle, all windows and outside vents
should be closed when dusty conditions prevail. Vehicles provide only
slight protection from gamma but they provide excellent protection from
beta and prevent contaminacion of the occupants.

Food and Water

3.10 To the extent practicable, prevent fallout from becoming mixed
into food and water. Food and water which is exposed to radiation,
but not contaminated, is not harmed and is fit for.human consumption.
If ic is suspected that food containers are contaminated, they should be
washed or brushed prior ta removal of the contents. Food properly removed
from such containers will be safe for consumption.

3.11 Water in covered containers and undetground sources will be
safe. Before the arrival of fallout, open supplies of water such as cisterns,
open wells, or other containers should be covered. Shut off the soutce
of supply of potentially contaminated water. Al food and water suspected
of contamination should be monitored in accordance with paragraph 4.10.

Equipment

3.12  Vehicles and equipment that are required for post-attack operations
should be protected from fallout contamination. When practical, all
such equipment should be kept under cover in garages and warchouses,
or under covers of fabric or plastic. Windows and doors of vehicles and
storage areas should be closed.

Control of Exposure

3.13 Monitors are responsible for limiting their exposure and maintain-
ing their personal radiation exposure records, (Sec attachment A). Radia-
tion exposures of monitoring persomael are likely to lack 2 uniform pattern.
After a period of low exposure, an operational mission may require a high
cxposure. This may be followed by several days of relatively low exposure
before the situation requires an additional heavy exposure. The only reli-
able method for keeping track of variable exposures is through the use of
personal dosimeters and the keeping of complete exposure records.

3.14 All but the most important survival operations should be post-
poned as long as practicable to take advantage of the decay of fallout.
In carrying out high priority tasks exposures should, where practicable,
be more or less evenly distributed among operations personnel.  Guidance
for limiting exposure will be furnished the monitor by the radiological
defense officer or other technically qualified civil defense personnel.
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IV. MONITORING TECHNIQUES

4,1 This section describes the detailed techniques and procedures for
conducting cach type of radiological monitoring activity. Fallout station
monitors are responsible for performing all of the monitoring rechniques
outlined in this section. Shelter monitors are responsible for performing
all of the techniques except for “Unsheltered Dose Rate Measurements'
and ““Unsheltered Dose Measurements,”’

Shelter Area Monitoring

4,2 Dose rates should be measured inside of a shelter or a fallout monitor-
ing station to determine the best shielded portions of the shelter and its
immediate adjoining areas. Procedures for this monitoring are:

a. Use the CD V-715.

b. Check the operability of the instrument,

c. Hold the instrument at belt height (3 feet above the ground).
d

. Take readings at selected locations throughout the shelter and adjoining
areas and record these on a skeech of the area.

Unsheltered Dose Rate Measurements

4.3 Fallout monitoring stations report ansheltered dose rave readings.
Procedures for observing unsheltered dose rates are:

a, Use the CD V-T715,
b. Check the operability of the instcument.

¢. Take a dose rate reading at a specific location in che fallout monitoring
station. This should be done as soon as the dosc rate reaches or exceeds
0.05 r/hr.

d. Go outside immediately to a preplanned location in a clear, flac area
(preferably unpaved), at least 25 feet away from buildings, and take 2a
outside reading. The outside reading should be taken within three
minutes of the reading in ¢. above.

e. Calculate the protection factor of the fallout monitoring station by
dividing the vutside dose rate by the inside dose rate. The protection
factor may vary from location to location within the starion. The
protection factor referred to here is appropriace only for the location
where the inside dose rate measurement is observed.

14




[LLosTraTioN 4.3—Taking readings with the CD V-715.

f. Multiply future inside dose rate readings by the protection factor at the
selected location to obrain the outsidedoserate. Forexample: If the in-
side reading is 0.5 r/hr and the outside reading is 80 t/hr, the prosecrion
factor can be found by dividing the outside reading by the inside reading.
Thus, 80-+-0.5=a protection factor of 160. If a later insidereading at the
same location in the fallout monitoring station is 4 r/hr, the outside dose
rate can be calculated by mulciplying the protection factor by the inside
reading. Thus, 160X4=2640 r/hr.

g. Recalculate the procection factor at least once every 24 hours during the
first few days postattack, unless the outside dose rate is estimated to be
above 100 r/hr.  This is necessary because the energy of gamma radiation
is changing, thus changing the protection factor of the fallout monitoring
station.

h. Record and report the dose rate measurcment in accordance with the
organization SOP.

i. Take all dose rate measurements outside after the uasheltered dose rate
has decreased to 25 r/he.
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IONIZATION CHAMBER

[LousTraTiON 4.4—Taking reading with the CD ¥V 717

4.4 When the CD V-717 remote reading instrument is available, it
may be used for taking outside dose rate measurements.  The €D V-717
could be used as follows:

2, Position the instrument at a selected location within the fallout moni-
toring station.

b. Place the removable ionization chamber 3 fect above the ground in a
rcasonably flat arca and at least 20 fect from the fallour station.
Preferably this should be done prior to fallour arcival., It is desirable
to cover the ionization chamber with a light plastic bag or other light-
weight material.

c. Observe outside dose rates directly,

d. Record and repore dose rates in accordance wich the organization SOP.

Unsheltered Dose Measurements

4.5 Fallout monitoring stations report unsheltered dose readings.
Procedures for taking these readings are:
a. Zero a CD V-742.

b. Measure the unsheltered dose rate in accordance with paragraph 4.3.
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d.

f

IuLustraTION 4.5—Unsheltered dose reading with the CD V-742.

. Select an inside location where the dose rate is approximately one-tenth

to one-twenueth of the unshelrered dose rate and position the CD
V' 742 at this location.

Determine the protection factor for this location in accordance with
paragraph 4.3 ce.

Read the CID V-742 daily. If the datly dose at chis location could ex-
ceed 200r, estimate the time required for a 150r exposure on the CD
V 742, Record dhis reading, rezero the Josimeter, and reposition it
To determine the daily unsheltered dose, multiply the daily dose at this
lacation by the protection factor.

Record the readings and rezero the instrument,

Personnel Dose Measurements

4.6 The monitor must determine the daily exposure dose of all shel-

terees or fallout monitoring station occupants.  Procedures for determining
daily doses are:

a.

b.

Zero all available CID V 742's.

Position the dosimeters so that representative shelter exposures will be
measured by the instruments.  The monitor must exercise judgment in
positioning these instruments.  The protection factor may vary con-
siderably at different locations within the shelter, The inscruments
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should be placed within rthe areas of greatest occupancy, which may
change with time. During the early high radiation period, occupancy
will be concentrated in the high protection areas of the shelter.  Later,
the occupancy of the shelter can bé expanded. If representative readings
are to be obrained, the dosimeters must follow the location shifts of the
occupants.

¢. If several dosimeters are positioned in one compartment, read the dosim-
eters cach day and average the total doses. Recharge dosimeters which
read more than half scale, If some shelters are divided into compart-
ments or rooms that may have different prorection factors, the dose
should be measured or calculated for each compartment.

d. Instruct the shelter occupants to record their individual doses on their
radiation exposure record (See attachment A), as approved hy the shelrer
fnanager. Exposure entries should be made to the nearest roentgen. If
there is no measurable dose, continue to read the dosimeters each day.
Record an accumulated dose for a few days’ period, if measurable.

4.7 If monitors or other persons are required to go outside, these addi-
tional exposures should be measured and the doses recorded.

Personnel Monitoring

4.8 Procedures for personnel monitoring are:

a. Use the CD V-700. Attach the headphone because this allows the
monitor to visually follow and better control the position of the probe
while monitering. The headphone also responds more quickly to
changes in radiation levels than the meter,

b. Check the operability of the instrument.

¢. Place the probe in a light plastic bag or cover of light-weight material
to prevent contamination. This is desirable, but nor mandatory.

d. Select a reception location for conducting the monitoring operation.
Precautions should be taken to prevent contamination of the shelter
area. If possible, a reception area for monitoring personnel should be
located in a room adjoining the shelter area. If this is not possible, an
in-shelter area near the entrance should be selected and restriceed to this
purpose.

¢. Determine the background radiarion level periodically at the location
where the monitoring is to take place. If the meter indication is thove
50 mr/hr with the probe shield open, find a better shielded location that
will bring the meter indication below 30 mr/hr.  This might be done
by selecting a different location in the shelter and for sweeping the area
several times to reduce possible contamination. If this fatls, the shield-
ing can be improved by stacking shelter supplies and other materials
around the individual to be monirored,

f. Open the shicld on the CD V-700 probe and put on the headphone.

g. Place the probe about two inches from the person’s body being careful
not to touch him. Starting at the top of the head, move the probe
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[LoostraTion 4.8—Personnel Monitoring.

downward on one side of the neck, collar, shoulder, arm, wrist, hand,
underarm, armpie, side, leg, cufl, and shoe. Monitor the insides of the
legs and the other side of the body in the sequence indicated in illustra-
tion 4.8. Moaitor the front and back of the body. Pay particular
attencion to the feet, scat, elbows, armpits, and hairy or moist areas.

h. Decontaminate shelter occupants found to be contaminated as described
in paragraph 3.5.

. Monitor individuals after decontaminarion to determine that contami-
nation has been effectively removed. Repeat decontamination pro-
cedures if required.

Food and Water Monitoring

4.9 Food and water monitoring criteria and techniques arc being re-
evaluared and are subject to change.

4.10  Portentially contaminated supplies of food and water should he
monitored to determine tf they are acceptable for human consumption. A
procedure for monitoring food ar water follows:

a. Use the CD V700,

b Check the operability of the tnscrument.

c. Sclect an area that is shielded or can be shielded so thar the meter indi-
cation 1s as low as possible.  Since the space required o conduct this
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type of monitoring will be small, it should not be difficult to improvise
a shielded area, if needed. Determine the background radiation,

d. Monitor the food or water at a distance of approximately one inch
from its surface, with the probe shield opea.

¢. Observe the meter indication. If it increases above background, con-
tamination is present.

4.11 Do not discard contaminated food or water, 1t should be decon-
taminated and rechecked, or placed in storage and rechecked at a later date
for possible consumption after the contamination has decreased due to
radioactive decay. Foods such as fruits and vegetables could be decon-
taminated by washing, brushing or peeling. Water which is heavily
contaminated might be improved by filtering, or by allowing any particles
to settle out.  If only contaminated food or water is available, the moenitor
should determine which portions are feas? contaminated.  If its use becomes
necessary, the monitor should recommend that supplies with the smallest
amount of contamination should be used firse.

Area Monitoring

4.12 Area monitoring is used to locate zones of contamination and
determine the dosc rates within these zones. The monitor should be
informed by his radiological defense officer concerning routes to be fol-
lowed, locations where readings are needed, the mission dose, and the
estimated time needed to accomplish the mission.

a. Plan to keep personal exposure doses as low as possible.

(1) Know the specific accomplishment, exteat, and importance of each
monitoring mission.

(2) Know the allowable exposure dose for each mission and the expected
dose rates to be encountered.

(3) Make allowances for the exposure to be received craveling to and
from the monitoring area. Obtain information about the condition
of roads, bridges, etc., that might interfere with the mission and
lengthen exposure time.

b. Clothing needed for the mission.

(1) Tie pant caffs over boots or leggings.

(2) Wear a protective mask, gloves, head covering, and sufficient
clothing to cover skin areas when dusty conditions prevail. If no
masks are available, cover the nose and mouth with a handkerchicf.

c. Equipment needed for the mission.

(1) Use the CD V-715. If the dose rates are expected to be helow
50 mr/hr, also carry the CD V-700.

{(2) Wear a CDD V-742.

{3) Carry contamination signs, if areas are to be marked. This may
also require stakes, heavy cord, hammer, and nails for posting the
signs.

(4) Carry a pencil, paper, and 2 map with monitoring points marked.
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d.

Procedures for area monitoring arc:

(1) Zero the dosimeter hefore Jeaving the shelter and place it in 2
pocket to protect it from possible contamination.

{2} Check the operability of the CIX V=715 and CDY V-700, if it is to
be used.

{31 Use vchicles such as autos, trucks, bicycles, or motorcycles when
distances are too great to cover quickly on foot. Keep auto and
truck cab windows and vents closed when traveling under extremely
dusty conditions. The use of a bicyde or motorcycle may be
more practical if roadways are blocked.

(4} Take readings av about three feet {belt high) above the ground.
If readings are taken from a moving vchicle, the instrument should
be posittoned on the seat beside the driver.  If readings are to be
taken outside a vehicle, the monitor should move several feet
away from the vehicle to take the reading.

75) Record the dose rate, the time and location for cach reading. If
readings are taken within a vehicle, this should be noted in the
report.

(6} Post markers, if required by the mission. The marker should face
away from che restricted area.  Write the date, time, and dose rate
on the back ot the marker.

{7} Read the pocker dosimerter at frequent intervals to determine when
return o sheleer should begin.  Allowances should be made tor
the dose to be recetved during return to the sheleer.

{8} Remove outer clothing on return to the shelter and check all per-
sonnel for contamination.

{9) Decontaminate, if required.

{10) Report results of the survey.
11} Record radiation exposure.

Dose Rate Readings From Dosimeters

4.13 Survey instruments should always be used to measure dose rates.

However, if no operable survey instruments are avatlable, dosimeters can be

used to calculate dase rates as follows:

a.
b.

C.

Jd.

Zeroa CDV 742,
Place the zeroed dosimeter at a selected location.
Expose the dosimeter for a measured interval of time, but do not remain
in the radiation iicld while the dostmeter is betng exposed.  This mterval
should be sufficient to allow the dosimeter o read at least 10r. It may
take one or two trials before the proper interval can be selected.
Read the dosimerter.
Divide sixty minutes hy the number of minutes the dosimeter was
exposed.  Multiply this number by the measured dose. Example: If
the dose is 10r for a measured interval of five minutes, the dose rate can
be caleulaced as follows:

(60--51>10- 12X 10=120 r/hr.
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V. MONITORING OPERATIONS

5.1 Radiological monitors, whether assigned to shelters or fallout
monitoring stations, perform essentially similar operations. Any depar-
tures from the operations described in this section will be the resule of deci-
sions by the State and Jocal civil defense organizations and must be reflected
in their SOP's.  If local or State SOP's are not in cxistence, maonitors should
follow the procedures outlined in this section.

Readiness Operations

5.2 During peacetime, all assigned monitors will:

a. Perform an operational check on all survey meters and rezero all dosim-
eters every two months.

h. Record the results on the Inspection, Maintenance, and Calibration
Log. {Sce attachment B.3}

¢. Initiate action for the repair or replacement of inoperable instruments
according ro the organizational SOP.

d. Replace batteries annually or sooner if necessary.

¢. Make instruments available for calibration as required by the organiza-
tional SOP.
Participate in refresher training exercises and tests as required.

g. Prepare copies of a sketch of the assigned shelter and adjoining areas
for use during shelter occupancy.

h. Plan a location in the shelter, in coordination with the shelter manager,
to serve as the center of monitoring operations.

Shelter Operations
5.3 Upon attack or warning of atrack, a shelter monitor reports to the
shelter manager in his assigned shelter and performs the following check
list of operations in order:
a. Perform an operational check on all survey merers.
b. Charge dosimeters.
c. Posicton dosimeters at predesignated locations in the sheleer.
d. Report to the shelter manager on the condition of the instruments and
the positioning of dosimeters.




T

e. Check to see that doors, windows, or other openings are closed during
fallout deposizion.

f. Begin outside surface monitoring to determine the time of fallout arrival.
Advisc the shelter manager when the Jdose rate begins o increase.

g. Monitor all personnel entering shelter after fallout starts to determine
if they are contaminated. Personnel monitoring may be impracticable
in some shelters because (1) radiavon levels or contamination levels
inside the shelter may be too high, or {2} the influx of persons into the
shelter may be too large to permit the monitoring of each person. In
the ¢vent of high radiation or contamination levels, delay monitoring
until it can be performed in accordance with procedures outlined in
paragraph 4.8. In the event of a large influx of persons into che shelrer,
monitor several persons sclected at random to determine the extent of
personal contamination. If practical, segregate groups suspected of
heavy contamination until each individual can be monitored.

h. Insure that all persons who have performed outside missions in con-
taminated areas, follow che protective actions outlined in paragraph 3.5.

i. Monitor all food, water, and equipment brought to a sheleer after
fallout arrival to determine if they are safe to use. Food and water
stored in the shelter should be acceptable for consumption. Leave
contaminated items outside che shelter or place them in isolated storage
near the shelter.

J. Take readings at selected locations throughout the shelter and record
the dose rates on prepared sketches of the area. Particular attention
should be given to monitoring any occupied areas close to filters in the
ventilating system. Show the time of readings on all skecches.

k. Furnish all sketches to the shelter manager and recommend one of the
following courses of action:
71y Occupy only those arcas with dose rates below 2 r/hr.
(23 If dose rates are not uniform and above 2 r/hr throughout cthe sheleer,
occupy the areas with lowest dose rates.
if space prohihits locating all shelter occupants in the better pro-
tected arcas, rotate personnel to distribute exposure evenly. Do not
{ rotate personncl unless there is a difference of 10r in the exposure
between the hest and the least protected shelter occupants.  Under
R all conditions, give consideration to providing the best available
protection to pregnant women, children under 18 years, and per-
sonncl assigned to early emergency operations.

(37

I Repeat the procedures in paragraph j at least once daily. If there is a
rapid change in the dose rate, repeat at least once every six hours,

m. Inform the shelter manager to notify the appropriate control center and
request guidance if: (1) at any time during the shelter period the inside
dose race reaches or exceeds 10 r/hr, or {2) within any two days period of
shelter the dose is 75r.

23



n. Issue each shelter occupant a Radiation Exposure Record.  As approved
by the shelter manager, advise each person once daily of their exposure
during the previous 24 hours. Follow procedures in paragraph 4.6 to
calculate the exposute of shelter accupants.

5.4 During the latter part of the shelter pericd, when there is less fre-
quent need for in-shelter monitoring, some of the shelter monitors may be
required to provide monitoring services in support of other civil defense
operations. A monitoring capability should always be retained in the
shelter until the end of the shelter period.

5.5 At the conclusion of the shelter period, all shelter monitors, except
those regularly assigned to emergency services, may expect reassignment.

Monitoring Fallout Station Operations

5.6 For his own protection and the protection of all members of a fallout
monitoring station, the monitor should perform the same shelter opera-
tions as described in paragraph 5.3, In addition, the fallout station monitor
will measure, record, and report unsheltered dose and dose rates to the ap-
propriate control center. Unless otherwise specified by the local SOP, the
monitor will:

a. Make a FLASH REPORT when the outside dose rate reaches or exceeds
0.5 r/hr.  The repert will be in the following form:

ttee eceFzllout
where,
tttt is the time of the fallout observation in local time and eec is the
identifier for the monitoring station.
b. Record and report dose and dose rates in accordance with the Radio-
logical Reporting Log. (See Attachmear C.)
¢. Record and report dose rates as follows:

LIt eecerrr

where,

rttt is the time of the reading in local rime; eee is the station designator;
and rrr is the measured dose rate. Using the Time Conversion Chart
on the reverse side of the Radiological Reporting Log, cnter above each
“Z’ time designation the corresponding time for your locality. 2"
time is a common reference time essential to analysis and c¢valuation of
radiological data by radiological defense officers and is often referred to
as Greenwich Meridian Time. It 1s important that the monitor con-
vert and record these times in the appropriate spaces on his log to assure
that all reports have a common reference time.

Dose rates will be teported in roentgens per hour (r/hr) as a threc
digit number. Example: For readings of less than 100, the first digic
will be zero, A reading of 75 t/hr will be reported as 075. If the
reading is less than 10 r/hr, then there will be two zeros followed by
the reading.  Thus, a reading of 5 r/hr will be reported as 005. Dose
rates which equal or exceed 1 r/hr will be reported to the nearest whole




t/hr. Thus, 1.4 r/he will be reported as 001, and 1.5 r/hr will be
reported as 002. When dose rates that have exceeded 1 r/hr have
decreased to less than 1 rfhr, they will be expressed in tenths, hun-
dredths, or thousandths of rfhr as requiced. Thus, 1/10 r/hr will be
reported as .100; 50 mr/hr will be reported as .050. The number or
letter designation of the fallouc scation will be assigned by the CD
arganization and should always be reported exactly as assigned.

d. Record and report dose measurements as follows:

dose eeerrrr
where,
cee is the station designator and rrrr is the total dose in roentgens to
date.

Monitoring in Support of Emergency Operations

5.7 As soon as radiation levels decrease sufficiently to permit high
priority operations and later, as operational recovery activities including
decontamination of vital areas and structures are begun, all fallout station
monitors and most shelter monitors are required to provide radiological
monitoring support to these operations.  Radiological defense officers will
direct the systematic monitoring of areas, routes, equipment and facilitics
to determine the extent of contamination. This information will help the
civil defense organization determine when people may leave shelter, what
areas may be occupied, what routes may be used, and what arcas and
facilities must be decontaminated.

5.8 Many emergency services personnel, such as fire, police, health, and
welfare personnel, will serve as shelter monitors or fallout station monitors
during the shelter period.  However, as operational recovery activicies are
begun, they will have primary responsibility in their own fields, with
secondary responsibilities in radiological defense.  Most services will pro-
vide for a radiological monitoring capability for the protection of their
operational crews performing emergency activitics. The capability is pro-
vided until the radiolegical defense officer determines that it is not required.
Services provide chis capability from their own ranks, to the extent prac-
tical, supported by shelter momicors and fallour station monitors, when
required.

5.9 When a service is directed to perform a mission, the control center
furnishes the following information:

a. The tume when the service may leave shelter to perform its mission.

b. The allowable dose for the complete mission; that 1s, from time of
depareure uneil recurn to shelter.

¢. The dose rate to be expected 10 che area of the mission.
5.1¢ The moniter suppornng emergency operations will:

2. Read his iostruments frequently durtng cach operacion and advise che
individual in charge of the mission on necessary radiological protective
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measures and when the crew should leave the area and return to shelcer
1o avoid exceeding the planned mission dose.

b. Determine the effectiveness of decontamivation measures, if supporting
decontamination operations.

¢. Monitor all personnel and equipment on return to shelter, or base of
operations, to determine if they are contaminated.

d. Direct decontamination of personnel and cquipment, if nccessary, and
assure that decontamination procedures have been effective.
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VI. GUIDANCE FOR INDEPENDENT OPERATIONS

6.1 All monitors reccive technical direction and guidance from the
RADEEF officer or other qualified civil defense personnel.  However, under
the conditions of nuclear attack, communications wich the control center
could be disrupted. At any time during the shelter period that communica-
tions with the assigned control center are disrupted, an effore should he
made to contact a neighboring shelter or fallout moniroring station through
which RADEF advice and guidance could be relayed. If chis effore is
unsuccessful, ehe monitor may, after consultation with the shelter manager
or individual in charge of the fallout monitoring station, use the following
guidance As a Last Resort.  The guidance equips the monitor with a means
of making very rough approximations on which to rake crirical actions.

Permissible Activities

6.2 When the dose rates inside and outside of the shelter or fallout
monitoring station are known, use the following as a guide for permissible
activities. This guidance is based on observations made on large groups
of people and, therefore, should be used wich caution with small groups of
individuals. Again, it is furnished only as a Last Resort Guide. The
data must be modified as early as possible, taking into account the age of
the falloutr. If che fallout is relatively young (2 or 3 hours old) greater
relaxation of shelter control can be tolerated than that indicated below.
Conversely, if the fallout is relatively old (several days or wecks), more
rigid control would be required.  If in-shelter doses exceed 75r, activities
should, if possible, be restricted even more than indicared below.

TABLE 6.2
If the outside dose rate
has fallen ro:
(in r/hr) Permissible Activities
Less than 0.5 Na special precautions are necessary for operational activities.
Keep fallout from contaminating people.  Sleep in the shelter.
05102 Ourdoor activity (up to a few hours per day) is acceprable for

essential purposes such as: fire fighting, police acrion, rescue,
repair, securing necessary food, water, medicine and blankers,
important communication, disposal of waste, exercise and ob-
taining fresh air. Eat, sleep, and carry on all other activities
in the best available sheiter,
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If the outside dose rate
has fallen to:
(in r/hr) Permissible Activities

2t010 Periods of less than an hour per day of outdoor activity are
acceprable for the most essential purposcs. Shelter occupants
should rotate outdoor tasks to discribute exposures, Outdoor
activities of children should be limited o 10 to 15 minutes per
day. Activities such as repair or exercisc may take place in Jess
than optimum shelter.

10 to 100 Time outside of the shelter should be held to 2 fow minutes
and limited to thosc few activities thatr cannot be postpaned.
All people should remain in the best available shelter no matter
how uncomfortable.

Greater than 100 Outdoor activity of more than a few minutes may resule 1n
sickness or death.  Oceasions which mighe call for outside ac-
tivity ace: (1) risk of death or serious injury in present shelter
from fire, collapse, thirst, etc., and (2) presenc shelier is greacly
inadequate—might result in fatality—and beceer shelter is known
to be only a few minutes away.,

6.3 If communications are disrupted, the monitors at the fallout
meonitoring stations will continue to record the information required in
paragraph 5.6 and report the information to 2 control center as soon as
communications are restored.

Symptoms of Radiation Injury

6.4 Radiation from fallout causes injury to body tissue. Over a period
of time the body is able to repair most of this injury, provided the indi-
vidual survives. Observable symptoms of radiation sickness are: nausea,
vomiting, diarrhea, fever, listlessness, and a general feeling of fatigue.
Some or all of these symptoms may appear within the first three days.
They may then disappear, reappearing after a week or so, sometimes ac-
companied by bloody diarrhea and swelling of the nasal passages, mouth
and throat. Generally speaking, the greater the dose, the carlier the symp-
toms will appear. They will be more severe and last longer.

6.5 Beta burns will result from significant amounts of fallout remaining
in direct contact with the skin. FEarly symptoms include itching and
burning sensations which may soon disappear. After two weeks or more,
there may be a loss of hair, which will return in about 6 months. Devel-
opment of darkened or raised skin areas or sores appears within one or two
weeks depending on the severity of the burn. The harmful effeces of
tallout taken into the body may be long delayed and are not readily
recognized.

6.6 The severity of effects on individuals exposed to the same dose will
vary widely. However, Table 6.6 may be used to estimate short-term
effccts on humans of external gamma exposures of less than four days,
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TABLE 6.6
Short-term dose Visible effect
SO0 Mo visible effects.
75-100r Brief periods of nausea on day of expasure in about 109 of the
grnup.
200r As many as 50% of this grovp may experience some of the

symptoms of radiation sickness.  Although only $% ro 109
may require medical areention, no deaths are expeceed.

450r Serious radiacion sickness in most members of the group ful-
lowed by death o about 509, within two to four weeks.
00T Serioms radiarion sickness in all members of the group followed

by death to almost all members within one ta three weeks.

Care of Radiation Casualties

6.7 1If a person becomes il from exposure to radiation, he should be
placed under che care of a physician or medical techaician, if possible.
In the post-attack sicuatton, medical care may be very limited. Care
consists primarily of keeping the patient comfortable and in bed. Keep
the patient clecan and isolated from infectious diseases. The ill person
should have liquids to replace the body fluids lost as a resule of vomiting
and diarrhea as soon as he can tolerate them. Nourishing foods should
be given the paticnt since they are needed for recovery.

6.8 Bera burns are treated in che same manner as burns resuleing from
heat. If possible, allow a physician or medical technician to treat che
beta burns.

Exposure Criteria

6.9 Keep the exposure of shelterces as low as practicable. With a
good shelter 1n most fallout areas, it should be possible to keep exposure
doses below 100r during the firse 2 weeks.  Keep the total exposure of
personnel on emergency missions below 200r during the first month of
operations.  Keep additional exposures to less than 25rfweek for the next
5 months.

Dose and Dose Rate Calculations

6.10 Nomograms, based on theorecical fallout radiation decay characcer-
istics, may be used for rough estimates of future dose rates and radiation
doses that might be expected in performing necessary tasks outside the
shelter. However, when fallout from scveral nuclear weapons detonated
more than 24 hours apart is deposited in an area, the decay rate may differ
markedly from the assumed decay ratc. For this reason, calculations
using nomograms should be limited as follows:

a. The time of detonation must be known with a reasonable degrec of
accuracy. plus or minus one hour for forecasts made within the first
twelve hours, and plus or minus 2-3 hours for later forecasts.
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b. If nuclear detonations occur more than 24 hours apart, predicted dose
rates may he considerably in error. In this case, use the H hour of the
latest detonation to compute *Time After Burst.”

¢. At the time of calculation, dose rates must have been decreasing for at
least 2-3 hours, and forecasts should be made for periods no further in
the furure than the length of time the radiation levels have been observed
to decrease,

6.11 For unsheltered emergency missions, the effects of the mission
exposure must be weighed against the benefit to be derived and the impor-
tance of carly mission performance. The longer the task can be delayed
without undue penalty, the greater the radioactive decay of the falloue
and the less the radiation penalty. Generally, outside missions should he
short, not to exceed three hours.  Missions will not be started until monitoring
indicates that predicted conditions actually prevail. At least one dosimeter will
be carried and periodically read to assure limiting the dose to the established
value.

6.12 To use the Dose Rate Nomogram (See attachment D) connect a
known dose rate in the "' Dose Rate at H-}-t"" column with the correspond-
ing time in the “"Time After Burst” column. Note the reading on the
“"Dose Rate at H+1" column. Connect this reading with the time of the
unknown dose rate on the ** Time After Burst’” column and read the answer
from the "*Dose Rate at H4-t'* column.

Example:
Given—The dose rate in an area at H-+-12 is 50 r/hr.
Find—The dose rate in this area at H4+18.

Solution;

Using a straightedge, connect 50 r/br on the ' Dose Rate at H4-t"
column with 12 hours on the “"Time After Burst’’ column and read 970
t/hr on the *'Dosc Rate at H4+1"" column. Pivot the straightedge to
connect 970 r/hr on the ** Dose Rate at H4-1"' column with 18 hours on
the *'Time After Burst’’ column and read the answer from the ' Dose
Rate at H4-¢" column.

Answer—31 r/hr

6.13 To use the “Entry Time—Stay Time—Total Dose Nomograms'’
(8ce Attachment E), connect two known quantities with a straightedge
and locate the point on the "'D/R,"" column where the straightedge crosses
tt.  Connect this point with a third known quantity and read the answer
from the appropriate column.

a. Example (Total Dose):
Given—The dose rate in an area at H4-8 is 10 r/hr.

Find—The total dose received if a person enters this area at H--10 and
remains for four houts.
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Solution:

Find the dose rate at H+1 (120 r/hr) as described in paragraph 6.12.
Using a straightedge, connect four hours on the ““Stay Time" column
with ten hours on the “Entry Time" column. Find .21 on the “DJ/R,”
column. Connect .21 on the “'D/R,"" column with 120 r/hr on the ““Dosc
Rate at H+1" column. Read the answer from the “‘Total Dose”
column.

Answer—25r

b. Example (Entry Time):

Given—Dose rate in an area at H4+10is 12 r/hr.  Stay time is 8 hours and
the mission dose is established ac 50r.

Find—The earliest entry time into the area.

- Solution:

Find the dose rate at H+1 (190 r/hr) as described in paragraph 6.12.
Using a straightedge, connect 50r on the “Total Dose’” column with 190
r/hr on the "'Dose Rate at H4-1"" column. Find .26 on the "D/R,”
column. Connect .26 on the "D/R,"" column with 3 hours on the "'Stay
Time"” column. Read the answer from the “Entry Time'" column.

Answer—14 hours

Scanned by: SouthermnRadiation.com
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ATTACHMENT A

Name

Date(s) of
Exposure(s)

Address 227 N. Moorland T
Battle Creek, Michigan
Soc. Sec. Mo, 545-26-5535

Daily
Dose(s)

RADIATION EXPOSURE RECORD Date(s) of Daily | Total Dose
JOHN DOE Exposure(s) Dosels) | to

Date

Total Dose;
to Date

6/6 /62

15

15

6/7/6%

)

20

6/7/62

25

45

6/8-10/62

50

DATE

FRONT SIDE

Example:

From the illustration shown above on June 6 the individual received
a sheltered dose of 15r, and on June 7 he received a sheleered dose of St
and an additional cutside dose of 25r.
been recorded as two entries.
inside the sheiter was so low it could not be read.
ing of 5t was measurable.

SAMPLE FORM BACK SIDE

entry was made on June 10.

The twao June 7 exposures have
On June 8 and 9 the dosimeter reading
On June 10, a read-
In order to account for the 3 days, a Sr
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ATTACHMENT B

INSPECTION, MAINTENANCE AND CALIBRATION LOG FOR
RADIOLOGICAL INSTRUMENTS

' pATE ACTION REMARKS SIGNATURE
8/1/62 inspection QK. JOHN DOE
10/3/62 | inspection OK. except CD V-T15 | JOHN DOE |

T | ot for repair (D V-715, #86376 | JOHN DOE
10/15/62 | retmed | CD V-715, #86376 | JOHN DOE
12/2/62 | inspection oK. JOHN DOE
1/6/63 batteries replaced | JOHN DOE |
1/15/63 calibration QK. - __IOHND(jE—

. B
SAMPLE FORM
Directions:

1. Keep this log with the instruments.

2. Inspect all radiological instruments every two months. Perform
an operational check on survey meters and, if necessary, rezeto
all dosimeters. Enter the results of the inspection on this log.

3. Initiate action for repair or replacement of inoperable instruments.
Enter the appropriate action on this log.

4. Replace batteries annually or sooner, if necessary. Eater replace-
ment on this log.

5. Make inscruments available for calibration as required. Enter
action on this log.
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ATTACHMENT C
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TIME CONVERSION CHART

Easecrn Central Mguntain
Standard or  Standard or  Stzndard or

Greenwich Eastern Central Mountain Pacific Pacific

Mcan Time Daylight Daylighe Daylighe Daylight Seandard
0100 2100 2000* 1900* 1800 1700*
0200 2200+ 2100* 2000¢ 190Xy 1800*
0300 2300% 2200* 2100* 2000 1900*
odD0 2400 2300* 2200 2100+ 2000*
0500 ] 2400* 2300* 2200 2100*
0600 0200 Q100 2400 2300* 2200*
Q700 0300 Q200 010¢ 2400* 2300*
Q800 0400 0300 0200 a100 2400*
0900 0500 0400 0300 0200 0100
1000 0600 0500 0400 Q300 0200
1100 0700 D600 o500 400 0300
1200 0BOO G700 0600 0500 0400
1300 0900 QB0 0700 0800 0500
1400 1000 0900 Q800 0708 0600
1500 1100 1000 0900 08D {700
1600 1200 1100 1000 0900 0800
1700 1300 1200 1100 1000 900
1800 1400 1300 1200 1100 1000
1900 1500 1400 1300 1200 1100
2000 1600 1500 1400 1300 1200
2100 1700 1600 1500 1400 1300
2200 1800 1700 1600 1500 1400
2300 1900 1800 1700 1600 1500
2400 2000 1500 1500 1700 1600

*Add 1 day to the local Calendar date for equivalent date in GMT. Example: Observed
Ceorral Standard Time is 1000 PM (2200 CST) on the 14th day of the monch (142200 CSTD.
Expressed as GMT, that time would be 0400Z on the 15ch day of the monch (150400Z).
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ATTACHMENT D

DOSE RATE
NOMOGRAM
(FOR PLANNING PURPOSES)
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GLOSSARY

The following are the meanings of the indicated terms as they are used
in this handbook.

Alpha

Particles emirted from the nuclei of heavy radioactive atoms such as
radtum, uranium, or pluzonium. Alpha particles do not penetrate the skin
and, thus, are not an external hazard. If emitted inside the body, they
can cause severe damage in the tissue very close to the source. It is unlikely
that fallout from efficient nuclear explosions will emit significant amounts
of alpha radiation.

Beta

Particles emitted from che nuclei of some types of radioactive atoms.
When heavy atoms are split in a nuclear detonation the fragments formed
are usually beta emitters. Most fallout beta radiation has sufficient pene-
trating power to cause skin ‘"burns’’ if a high concentration of fallout
particles remains in contact with the skin for several hours. If fission
products are taken into the body, beta radiation can be an internal hazard,

Calibration

Determination of variation in accuracy of radiological instruments.
Radioactive sources are used to produce known dose rates. The variation
in accuracy of a radiological instrument can be determined by measuring
these known dose rates.

Contamination.

The deposit of radioactive material on the surfaces of structures, areas,
objects, or personnel following a nuclear explosion. This generally con-
sists of fallout in which radivactive bomb fragmeats and other weapon
debris have become incorporated with particles of dirt.

Decontamination

The reduction or removal of contaminating radicactive fallout from a
structure, area, object, or person. Decontamination may be accomplished
by (1) treating the surface so as to remove or decrease the contamination;
{2) letting the material stand so that the radioactivity is decreased as a
result of natural decay; and (3) covering the contamination so as to atten-
uate the radiation emicted.
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Dose

Accumulated or total exposure to gamma radiation, commonly expressed
in roentgens.

Dose Rate

The rate or dosc per unit time of exposure to gamma radiation, com-
monly expressed in roeatgens per hour, r/hr, or milliroentgens per hour,
mr/hr.

Emergency Services

Elements of government that are responsible for the protection of life
and property, such as fire, police, welfare, and rescue services.

Fallout

The process of the fallback to the earth’s surface of particles contami-
nated with radicactive bomb fragments from a nuclear explosion. Most
of the fallout from a surface burse will be deposited within 24 hours after
a nuclear explosion and within 400 to 500 miles downwind from ground
7ero.

Fallout Monitoring Station

A designated facility such as a fire station, police or public works build-
ing, or other location which should have a protection factor of at least 100
and relatively reliable communications. It may be established wicth a
minimum of two trained radiological monitors but as promptly as feasible
the number should be increased to a minimum of four,

Gamma

Nuclear radiation of high energy originating in atomic nuclei and ac-
companying many beta particles as they are emitted from the fragments of
heavy atoms splir in a nuclear detonation. Physically, gamma rays are
identical with x-rays of high energy. Gamma rays are very penetrating
and for practical shielding considerable amounts of dense material is
usually employed. '

Milliroentgen

1/1000 of a roentgen. 1000 milliroentgens equal one rocntgen. Sec
roentgen.
Monitor

An individual trained to: measure, record, and report radiation dose and
dose rates; provide limited field guidance on radiation hazards associated
with operations to which he is assigned; and perform operator's mainte-
nance of radiological instruments.
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Protection Factor

A factor used to express the relation between the amount of fallout
gamma radiation that would be received by an unprotected person com-
pared to the amount he would receive if he were in a shelter.  For example,
an unprotected person would be exposed to 100 times more radiacion than
2 person inside a shelter with a protection factor of 100.

Radiation

Nuclear radiation. Energy and particles emicted from the nuclei of
radioactive atoms. The important nuclear radiations from radioactive
fallout are heta particles and gamma rays,
Radioactivity

The spontaneous breakdown of nuclei of unstable atoms with the resule-
ing emission of nuclear radiation, gencrally alpha or beta particles, often
accompanied by gamma rays,
Radiological Defense

The organized effort, through detectton, warning, and preventative and
remedial measures to minimize the effects of nuclear radiation on people
and resources.
Readiness Operations

Plans and preparations made during peacetime for survival and recovery
operations during and after a nuclear attack.
Remedial Movement

Transfer of people #fter a nuclear attack to provide better fallout protec-
tion. This can be accomplished by moving people to a shelrer with 2
higher protection factor or to an area where the dose rates are lower.
Roentgen

A unit of measure for gamma (or x-ray) radiation exposure.

Shelter

A habitable structure or space stocked with essential provisions and used
to protect its occupants from fallout radiation,

Shelter Period

The interval of time from attack, or warning of attack, until dose rates
from fallout have decreased to a level which will permit people ro leave
shelter. This time may vary from a few hours to several days or weeks
depending upon the degree of the fallout hazard.

Standing Operating Procedures (SOP)

A set of instructions having the force of a directive, covering those fea-
tures of operations which [end themselves to a definite or standardized pro-
cedure without loss of effectiveness.
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