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PREFACE

C&é This Internal Note is a continuation of our examination of
the vulnerability of NATO tactical airfields to nuclear attack, in sup-
port of a study of the vulnerability of NATO nuclear forces, sponsored
by ARPA and OASD/PAGE. It is an extension of the work described in
WN-8631-DDPAE, Nuclear Vulnerability of NATO Tactical Airfields: A

Preliminary Report.



M\ The data presented in WN-6351-DDPAE estimated personnel

casualties based on criteria contained in the Defense Infglligence
Agency's Physical Vulnerability Handbook--Nuclear Weapons (AP-550-1-
2-INT). Personnel casualties are assessed in terms of ''fatalities'" and
""incapacitating casualties.'" Fatalities are described as people who,
as a result of nuclear detonations, suffer immediate death or serious
injury which results in death, with most deaths occurring within six
weeks. Incapacitating casualties include personnel who suffer serious
injury which requires professional medical treatment and results in
incapacitation for a period on the order of 60 days or longer. For
example, a radiation dose of 450 rads is considered a lethal dose that
causes 50 percentvfatalities, while a dose of 200 rads is considered
the dose that will produce a 50 percent level of incapacitating casu-
alties.

()() Using these criteria provides for estimates of both fatalities
and casualties, but does not provide for estimates of degradation of
performance capabilities until onset of incapacitation or death. An
attempt to account for these factors is made in a CDC study published
in 1971.* The data presented is based on an extensive study of expo-
sure to nuclear radiation of animals, principally monkeys. The basic
assumption is that human response to radiation will be similar to that

of other primates. The analysis resulted in the following criteria:

RADIATION CASUALTY CRITERIA®

Time to Permanent Mid-Head Dose Mid-Line Dose
Ineffectiveness (rad) (rad,free-in-air)
15 minutes 14,500 19, 000
1 hour 10,700 14, 000
4 hours 9,220 12, 000
8 hours 8,300 11, 000
24 hours 4,000 5, 000

a . . . . .
50 percent ineffectiveness as function of time to ineffec-
tiveness.

*
))Q USA Combat Developments Command Institute of Nuclear Studies,
Personnel Risk and Casualty Criteria for Nuclear Weapons Effects (U),
2 August 1971, CONFIDENTIAL.
| |
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;ﬂi Not clear in the CDC study is what the physical state of the

exposed personnel is between the time of irradiation and the time to

complete ineffectiveness.

This factor is, of course, very important

if the duties to be performed require continuous high-level, 100 per-

cent capability of performance, such as (for example) flying a high-

performance aircraft on a retaliatory strike after an enemy attack.

There is ample evidence that even at relatively low dosage levels, phy-

sical performance can be curtailed by (among other symptoms) nausea,

diarrhea, vomiting, headaches, etc., shortly after exposure. The De-
*

fense Nuclear Agency Effects Manual No. 1 (DNA EM-1)

lowing table as illustrative of nuclear-effeQEQE

RESPONSE TO SINGLE WHOLE-BODY EXPOSURE

includes the fol-

100-200R  200-400R  400-600R  600-1000R  1000-2500R
Initial Phase
1. Onset of [
symptoms 3-6 hrs 1-6 hrs 1/2-6 hrs 1/4-4 hrs 5-30 min
2. Duration 1 day 1-2 days 1-2 days 2 days 1 day
Latent Phase
1. Onset after
irradiation 1 day 1-2 days 1-2 days 2 days 1 day a
2. Duration 2 wks 2-4 wks 1-2 wks 5-10 days 0-7 days
Final Phase
1. Onset after
irradiation 10-14 days 2-4 wks 7-14 days 5-10 days 4-8 days
2. Duration 4 wks  2-8 wks 1-8 wks 1-4 wks 2-10 days
3. Time: irrad. 1-6 wks
to death -- 4-12 wks  2-10 wks 1-6 wks 4-14 days
4. Deaths (% of
exposed) none 0-30% 30-90% 90-100% 100%

At higherfébgés within this range there may be no latent period.

IﬂQ The manifestations of illness during these three periods are

described by DNA as follows:

ﬁhg HQ. Defense Nuclear Agency, Capabilities of Nuclear Weapons:
Defense Nuclear Agency Effects Manual No. 1 (U), 1 July 1972, SECRET.



"During the initial phase, individuals may experience
nausea, vomiting, headaches, dizziness, and a generalized
feeling of sickness. The onset time decreases and the se-
verity of the symptoms increases with increasing doses. Dur-
ing the latent phase, exposed individuals will experience few,
if any, symptoms and most likely be able to perform operational
duties. The final phase is characterized by frank illness that
requires hospitalization after exposure to the higher doses.

In addition to the recurrence of the symptoms noted during the
initial phase, skin hemorrhages, diarrhea, and loss of hair
may appear and, at the high doses, seizures and prostration
may occur. At doses above 1000 rads, death may be expected

in all cases."

IKQ As can be observed from a review of the sources cited above,
there is no finite means for assessing the effects of nuclear radiation
in absolute terms, particularly insofar as time to and extent of inca-
pacitation is concerned. What is clear is that with doses in the order
of 1000 rads or more, some form of illness is likely which would degrade
performance--particularly very demanding duties such as flying a jet
fighter aircraft--will occur within minutes after exposure to a large
fraction of the exposed population. Although the '"latent phase' is a
well-known and accepted phenomenon, its duration cannot be estimated
with accuracy. Further, at higher doses, the latent phase may not pro-
vide for anything like full recovery so as to perform operational duties.
In summary, we éan say that human experience with exposure to radiation
is insufficient'torprovide for definitive thresholds which can provide
boundaries for performance or non-performance. Individual physical
condition, personnel motivation, posture, etc., are all important fac-
tors which are impossible to quantify in estimating probabilities of
successful performance of duties after radiation exposure.

bﬂ In light of the above uncertainties, but in recognition of
the importance of radiation as a producer of casualties,:Wémﬁévé used
the TANDEM A methodology to calculate radiation dosages'incurred by
personnel at BifBﬁrg Airbase.

Lkd GQ Figure 1 indicates that if two weapons were detonated at Bit-
burg, one with a DGZ over the nuclear storage site and the other over
the main base area, each with a CEP of 1500 feet, a very large fraction

of the base military population would be exposed to radiation doses
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which would curtail or inhibit performance even at the lower yields.
If 1000 rads is considered the threshold where no latent phase occurs,
over 50 percent of the personnel would fall in this group at the 5 KT
level. At 60 KT, about 60 percent of the total military population is
likely to incur 19,000 rads or greater.

Cgo (X) Figure 2 suggests that it would be highly unlikely that air-
crews could launch retaliatory strikes after a nuclear attack of this
type even if some QRA aircraft were left undamaged and debris did not
block access to the runway. Again, using 1000 rads as the threshold of
performance degradiation, the 10 KT curve indicates that 75 percent of
the personnel in the QRA area will be exposed to that level of radia-
tion.

ggf;ﬁﬁ Figure 3 shows results when only a single weapon is used,
again with a CEP of 1500-feet, with the DGZ over the main base area.
Again, the total military population suffers considerable radiation
exposure even at the lower yields. However, because the QRA area is
about 5000 feet from the DGZ, QRA personnel are exposed to far less
radiation, as shown in Figure 4. A yield of 60 KT or greater is re-
quired to reach the 1000 rad threshold, given the DGZ and CEP we have
assumed.

These data on exposure to nuclear radiation confirm our
earlier observation that, for medium and low yields, personnel are
likely to be the most vulnerable element of a NATO nuclear strike air-
field, particularly when casualties due to blast are added to those
incurred through radiation. Further, it is very questionable whether
personnel not immediately incapacitated would be able to perform suf-

ficiently well to mount retaliatory strikes from these airfields.
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