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Figure G-35. Determining a Dose Rate at an Arbitrary Time (Example)




BBEROBIERERDRE

Table C-1. Projected Radiation Intensities After a Nuclear Attack {cGy per hour)

1 Hour

5 Hours

25 Hours 50 Hours 100 Hours 300 Hours
1,000 100 21 9 4 1
500 75 11 5 2 <1
250 37 5 6 1 <1
100 15 1 <1 <1
50 8 1 <1 <1 <1
10 2 <1 <1 <1 <1

NOTE: This chart shows a normal decay rate (1.2). The

al decay rate may be slower or faster.

Refer to ATP-45B for detailed information on decay rates| and radiation prediction methods.
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Table C-3. Radiation Injuries and Effects of Radiation Exposure to Personnel
RES | Total Dose’ Long-Term Health Medical Note Medical Actions
Effects
0 <0.05 cGy Normal risk US baseline 20% lifetime risk | Record in exposure record
of a fatal cancer of normally monitored
personnel.
1 <75 cGy Ug to 1% incidence of
LI
1A | 0.05t0 0.5 Up to 0.04% increased | None (0.1 cGy annual Record individual dose
cGy risk of a lifetime fatal general population exposure | readings.
cancer limit) Initiate periodic monitoring
(including air and water).
1B | 0.5t0 5 cGy Occupational risk Reassurance (5 cGy US Record individual dose

0.04-0.4% increased
risk of lifetime cancer

annual occupational limit)

readings.

Continue monitoring.
Initiate a radiation survey.
Prioritize tasks.

Establish radiation control
measures.
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Table C-3. Radiation Injuries and Effects of Radiati Exp ire of Per I (Continued)

RES | Total Dose® Long-Term Health Medical Note Medical Actions
Effects
1C | 5to 10 cGy 0.4-0.8% i d Ci garding i R d individual dose
risk of lifetime fatal long-term risk readings.
cances No live virus vaccines for 3 Continue menitoring.
months Update the radiation survey.
Continue radiation control
meaasures,
Execute priority tasks” only.
=] 10 to 25 cGy 0.8-2% i risk P ial for ir d Record individual dose
of lifetime fatal cancer morbidity of other injuries or readings.
incidental disease Continue monitoring.
=2% Increased lifetime risk of | Update the radiation survey.
fatal cancer Continue radiation control
measures.

Execute critical tasks® only.

1E 25 to 70 cGy 2-5.6% ir risk I idity of other Record individual dose
of lifetime fatal cancer injuries or incidental disease readings.
<B% i d lifetime risk of | Conti Htoring.
fatal cancer Update radiation survey,
Continue radiation control
measures.

=75 to 125 Up to 5% LI* See Table C-5, page C-10 See Table C-5, page C-10
<Gy
s > 125 cGy >5% LI See Table C-5, page C-10 See Table C-5, page C-10
NOTES:

Yinjury or exposure to CB agents may affect response to radiation.
* Examples of critical tasks are those missions to save lives.

? Examples of priority tasks are those missions to avert d to or to p ge from
spreading.

“Ll is the Ity criterion defi as the | dose at which perf is degraded (i.e., 25-75%
capable) within 3 hours and will remain so until death or y or bat ineffective at any

time within 6 weeks.

c. Nuclear Risk Criteria. There are three degrees of risk—negligible, moderate,
and emergency. Table C-4 provides the risks associated with each respective RES category.
Latent ineffectiveness (LI) is the casualty criterion defined as the lowest dose at which
performance is degraded (i.e., 25 to 75 percent capable) within 3 hours and will remain so
until death or recovery or become combat ineffective at any time within 6 weeks.

- Negligible (1 percent LI). Negligible risk is acceptable when the mission requires
units to operate in a contaminated environment. However, it should not be exceeded
unless a significant advantage will be gained.

- Moderate (2.5 percent LI). Moderate risk is usually acceptable in close support

operations. Moderate risk must not be exceeded if troops are expected to operate at full
effici
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Table C-4. Nuclear Radiation cGy Exposure Status and Degree of Risk Exposure

Radiation Status Category (A) Possible Exposure Criteria for a Single Operation not
Resulting in Exceeding the Dose Criteria for the
Degree of Risk (B)

RES-0 Units Negligible: =75
(Previously unexposed) Moderate: =100
Emergency: =25
RES-1 Units Negligible: A+B <75
(Previously exposed >0 to < 75 cGy) Moderate:  A+B =100
Emergency: A+B =125
RES-2 Units Any further exposure will exceed negligible risk and could
(Previously exposed 275 to < 125 cGy) exceed moderate risk.

Negligible: >0

Moderate: A+B =100

Emergency: A+B =125

RES-3 Units Any further exposure will exceed emergency risk.

(Previously exposed >125 cGy)

NOTES:

1. RES categories are based on previous exposure. Risk levels are graduated within each RES

category in order to provide more stringent criteria as the total radiation dose accumulated

becomes more serious.

2. Reclassification from one RES category to a less serious one is made by the commander upon

advice from medical personnel and after ample observation of the actual state of health of exposed

personnel.

3. All exposures to radiation are considered total body and simply additive. No allowance is made

for body recovery from radiation injury.

4. Exposure criteria given for RES-1 and RES-2 units should be used only when the numerical

value of a unit's total past cumulative dose is unknown.

5. [Each of the degrees of risk can be applied to radiation hazards resulting from enemy or friendly
pons or both and from initial | radiation resulting from planned friendly supporting fire.

TRSHRIEE CRIMEL 7Ly, L L, SRV TEITEHET NIET5 cGy or 0.75 Gy ¢73d,
VL EBLMESR. 100 cGy, 125 cGy IZERBERIIZE = EIF5,

Negligible (LI 1%)

Moderate (LI 2.5%)

Emergency (LI 5%) KEFKETHY, a~vo2—nfaiz g L ThIEX T HifEN
HHEHIMT D86
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Table C-5. Physiological Effects of Radiation’

recovery

of appelite, and diarrhea

e nitial Symptoms [ e
Estimate Parformance Capability Symptoms Medical Care Requirement*
Onset | End
<0.05 CE US baseline 20% lifetime risk of fatal cancer
0.05-0.5 CE - 0t Up to 0.04% increased risk of lifelime fatal cancer
0.1 CE ST Annual general population exposure limit
5 43 3 occupational annual limit
5-10 CE 0.4-0.8% increased risk of lifetime fatal cancer
10-25 CE 0.8-2% increased risk of liletime fatal cancer
25-75 CE 2-6% increased risk of lifetime fatal cancer
35-75 CE Nausea, mild headache, and [:] 12 Duty None
;ﬁ H% vomiting in up to 5% in upper
range
75-125 CE % H% Transient mild nausea and 3-5 iday | Restricted duty® Restricted duty®
e vomiting in 5-30%
125-300 DT: PD 4 hours until recovery Transient mild to moderate 2-3 2days | F miy‘ Restricted duly’
” nausea and vomiting in .
LDs~LD1o uT: 20-70% of personnel xd-cal ca:s'r:p;_ag
+ PD 6-24 hours faaceca
weaks for 10-50%
* & weeks recovery Mild to mederate fatigability and lo tend to
weakness in 25-60% of mc::lon, bleeding,
personnel C& -
300-530 DT: PD 3 hours until death or Transient nausea and vomiting 2 34 days | Survivors may be Restricted duty®
LD1o-LDso racovary in 50-100% able 1o return to light
uT: Mild to moderate fatigue in duty >5 weeks” M z
60-90% el
+ PD 4 hours-2 days evacualion
2-5 weeks: 20-60% infection, May require
* PD 2 weeks-death or bleeding, fever, ulceration, loss evacuation
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Table C-5. Physiological Effects of Radiati

! (Continued)

Initial SMPT!,DIHS

Total Dose Interval Disposition Without Medical Care
Estimate (cGy)* Performance Capability Symptoms Medical Care® Requirement®
Onset End
530-830 DT: Moderate to severs nausea and <1 Daysto | Lowend” Early evacuation to
- wvomiting in 50-100% of weeks teriary medical
LDsg—LDgo » PD 1 hour-3 wooks parsoingl E:eaam may occur | o ier belore onset
« Gl uniil death BE pecags ol lingss
uT: High end®
5 Moderate to severe fatigue and
+ PD2 hours-2 days weakness in 80-100% of Deafy may ool
o CE 47 days permonnel
+ PD 7 days - 4 weeks
10 days-5 weeks: 50-100%
+ Cl 4 weeks until death or | infeciion, bleeding, fever, loss
recovery of appelite, ulceration, diarrhea,
nausea, vomiting, fluid and
electrolyte imbalance, and
hypotension
B30-3,000+ DT: Severe nausea, vomiting, <3 min Death Death expecled 1,000 ¢Gy: Daath
fatigability, weakness, al 2-3 weeks
LDarLDioo = PD 45 minutes—3 hours dizziness, diofsntation,
« CI 3 hours until death possible high fever, and sudden A E 4,000 i pasth
vascular collapse iy Deal
uT: al 5-10 days
+ PD 1=7 hours If assels are
« Cl 7-24 hours avallable, early
evacuation lo
+ PD 1-4a days tertiary medical
« Cl 4 days until death center; r_mst will
not survive
Abbreviation Key
CE—Combat Effective = >75% of full capacity
PD—Per D | of Partially D | = 25%~75% of full capacity

Cl—Combat Inefiective = <25% of full capacity
DT—Demanding Task = Heavy physical work
UT—Undh ding Task = ¥ of cognitis
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Table C-6. First-Responder Exposure Limits

Locations

Exposure Limits

Restrictions

Outer Exclusion Zone

0.02 cGy/hr

This area is limited to designated response
personnel only. Members of the general public
are excluded.

Incident Command
Centers, Staging Areas,
etc.

0.10 cGy/hr

Command centers, staging areas, etc., may need
to be set up close to the event. Such areas
should be established in a location that is below
the listed dose rate.

!
l

Hot Zone

1.00 cGy/hr

Responders should enter the area only on an as-
needed basis in order to accomplish specific
tasks.

l_ “Turm Around” Limit

100.00 cGy/hr

Dose rates in these areas represent levels of
radiation that require detailed planning to enter.
Entry is permitted only with special authorization
and to accomplish well-defined tasks.

Justifiable Rescue Limit

1,000.00 cGy/hr

At this dose rate, the likelihood of the successful
rescue of victims is outweighed by the dose
effects to the responders. This guideline
represents the level that rescue operations may
not be justified. Enter such areas only after it has
been determined that the likelihood of success
outweighs the potential harm to the rescuers.

5.

Radioactive Materials of Military Significance
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Figure 1. Chernobyl nuclear power plant, Ukraine. Photograph taken in
1999.
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WIRE & T

i3 FIT | ERYT | RTH | HEE
(Gy)
1 74 31 0 (0%) 1-2
2 10 43 1 (2%) 2-4
3 2 21 | 7(30%)| 4-6
4 2 20 |21(95%)| 6-16
total 88 115 29

flL2 NiZBEIC K5 LANIZFE T
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Chernobyl: 155 1& 0 BARERH A

Tk A FHROFICHAE | FHENTHAE
1987/1/1~ 1986/4/27~ 1983/1/1~
1989/12/31 1986/12/31 1986/4/26

BR i BIR xR B 7R

FEORIRASA/ | 0/4826 | 0/4646 | 0/1258 | 1/1151 | 7/4810 | 24/4910
NREANB
Efh - - - 13 18~17 | 12~16

Gomel region of Belarus

BRETITHIBE T HEI08 THRIRIRDAZRIEST DVRIN LR TS

/NR12T5 NHH62 N34
¥£lZGomel region of Belarus (Z[R5E1.975 AH37 ADFRIEBSANFEL TS,
Lancet 2001; 358: 1965. KR, Ji e U SR SEHT

Ik ETITHIBET L1086 THARIBNAEZIEIE T HIAZ N EHT 5,
ZIRDITINZN,

INBDIFN B MENENEE Z HNAN18E L EOFE M THON TEL T g Tx
72V THIBZR,



F1G 1 — Transport of radinective abitances from Chernobywl during
early stapés after accidenr''

FTIL/TAIVREFEALEBE BEEYMEA TV SUF LB E-TER

F 2V )T AVEFE RSN DEGRL BEEWER T 4 TR BRI 2L~ TEI,
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Zone External dose  Eitimated su‘lrhne Population
rate (udv (b} ectivity of "0 (million)

(kag/m?)
it 2— E xrernal dose raie in —
October 1986 and estimared L h-048 9= " e
surface activity of *"Cs caused by 2 004 — 0089 12— 2% 1889
faflout in Finland after accidemt 3 009 - 035 -0 e
ar "

137CsSDIA—ILT I DIRR,

137CsD T +— )L T I DRI,



50

4-64
4-D4
3-5+
= 1985
z N — 18986
= 2.5 .
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FIG 3 — External dose rate cawsed 1-5-
by fallowt at toww of
Unsikaupunki (21°24'E, 104
SN ) i [REG." M osr
impartant ronfribution fo ol o5
dose rate (peak | came from short
lived iodine-131, jodine-132,

amd bamtharem- 40 after the x : r
dose rate was dominated by J FM A MJI J A S OND
caestieti- [ 34 and coesigm-137 Manth

S5AIZEBlaN-E—131313—FK ., 1323—KI2&b1D,
FD#I1%134, 1379 LTH o=, 1\ S5HURIE
7“1/_—67]_:[/-(_&60

S5HICEBISN - —27131313—, 1323 —RI2kDb D, FD#%13134, 1377 A
Toholz, NI 7T RIFTL—TRLTHD,
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