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This paper describes the results of a study made at a
request originated by General J. lawton Collins, Chief of Staff,
Us §. Army and s been conducted on very short notice from data
ard calculations made for the COCOA Study. For an analysis of
other factors not included here the reader is referred to a re-
port of the COCOA Study in preparation, The imclusion of these
other factors temds, in general, to make the comparative costs
less widely divergent, and permits some pertinent conclusions,

herein not permitted, concerning the effective utilization of combined Pop—
syetems.
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A Hote on the Cﬂating_

The costs in this atudy are taken from the COCCA report
and represent the annus)l operations costs plus initial equipment
and personnel costs with associated loglstiecs. Except in the casés
of the additional airstrips (for dispersal reasons) the costs of the
airfields have not been included; and by the same token, the cost of
additional construction for digging in and protecting the assembly
and ordnance arca of the dispersed missile battalions were not ine

¢leded. The additional dispersed airstrips were costed at five million

dollars,

Thege
corls are based on data supplied by the Department of the Army mond tor

of the COCOA project, Lt. Col. C. B. Eisenseclmidt,
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FROJECT RBUSH

FROBLEM

To make a comperison of the costs of delivering atoemie weapons
by varicus Army guided missiles and Air Force Airereft in terms of dellars
and in such intangibles as human lives and critical materisls in attacks
apainst tactical targets in the zone of 10 mile penetration in enemy terpi-
tory. The dslivery mesns considersd shall include the 280mm Gun:  the
unguided rocket, HCNEST JOHN; the muided rockets, CORPOEAL ang [ERMES.
A=33; the tgetical aircraft F-84F fightar btomber; the B=558 light borber,

and bhe streiegic aireraft B=i7B, medium bomber.

FAOTS:
The rrimary characteristics of thess delivery means fall naturally
inte two classes: (a) the iype and size of atomic weapons delivered, anc
(b} the time delay between the discovery of a target of oppertunity and
the poment of detonaiion of the atomic wespon over the target. In this
zone the aceuracy of delivery affscts the comparisen unimportantly with
respect to the troop tergets atbacked. This condition is brought sboub
by the facl that the uncertainty in the lmowledoe of the iocation of troop
tareets is' generally much greater than the delivery accuracy. On the
other hand the acourssy af delivery is an important characteristic when
an ettespt Iz made to bombard the enemy with an atomic waapon as close to

our liness &5 is possible. Such operaticns, which we shall rcall very olose

suppert operations, In general require a weapen of high scouracy snd lew
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energy yisld in order to meke the separaticn between the radius of immedinte
military affects to the enemy and eventual casualtly production to frisndiy
troops as narrow as possible, Usliveries of low expected accuracy and/or
high atorde yiald penalize the very close surpoert eperations in that the
efiming point must be seleciad deeper in enemy territery, thus lsa aving a

wider zone of unaffected enemy Ltroops In contect with Iriendly forces

alter the attack. The width of ihis unaffected zone a2 a fupetion of =

constant risk {constent friendly czsuslities per very close attack) to

friendly forees can be taken as a rough meagure of the werth of a delivery

means for Lhese very close support cperations,

In general, the smallest yisld is selechted which will Fuarantes
“he required degree of military damage for the specified terget, con—
gidering a1l factors.
The delay time frem discovery of the target ot Division levwsl

Lo TOT has been estimsted from exirepolations made from actual maneuver

operztions. The time consumed in the axpericental trisls has been radiced
to a considered minimum through the elimdnation of all avoidable celays.
These delay Limes zre estimated as follows: for 280mm Cun and HOMEST JOIN,

3 hours; for CORPORAY and USRMES £=3B, 4 howrs;  for the Pighter Bom e,

_“SEGREF
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P-BLF, & hours; for the B=648 under Tactical Air Force sontroel, 7 hours;
for Lhe B=LT7H upder Strategic Adr Force contrel, 10 hours.

f military setting for this partievlar study is snvisicned as
& froni in Western Eurcpe extending for appreidmately 400 nautieal miles
and defended by six NATO armies for a time pericd of one year, In crder
to meel the necessary requirements of cperational flexibility and magni-
tude of total delivery, it is sassumed that one basic organization of
delivery means 1s recuired per Army: Lhat is, there will be six battsalions
¢f the 280mm mm or of HONEST JOEN, CCRFORAL, CR UERMES A-3B; or =ix
squadrens of F-B4F, 3-488, B-47B. Appropriste organizations for thess
specific delivery mesne are taken from an sstablished Table of Organization
ard Bouipment whenever avaiilable, Whenever = T/08F is not available,
mEnpower and equipment requirscents are sssumed on the basis of past
studles which have been revised slightly to adjust the vulnerabilities,

In particular the T/CAE of the aircraft and of the beam riding
mizailes has been adjusted in opder to reduce the vulnerability te enemy
counter hettery attacks against the proumd instslletiions. Studies mode
of the airerzft dispersed to the sxtent of one sguadren per landing ELILp
have revealed that net only would the alrcraft lossez be from a factor
of two io four times greater Lhan those losses of the other delivery means
but thabt these losses would be zo greab thet She aireraft could net be
mzintained cperaticmal. Therefore, il was necessary to postulate that the
alrgraft have besn dispersed to the more extreme sxtent of cne flight per
lamding strlp where a flight would consist of thres or four airerafb plus
one or two spares. By lhis meanz the relative losses have heen out down
to a more ressongble figure, the overall sosts have bhesn necrezsed, and
there 1s a higher likelihoed that some pircraft eoculd be operabional at

SEGRET-

SECURITY “THEORMATION




SEGRET- RESTRICTED DATA

SECURITY INFORMATION ATOMIC ENERSY ACT - 1906

a particular time. The eguipment and perscnnel requirements sssoclated
with this extreme dispersion were assumed to be increased by 15%. The
organizations are summarized in Table 1.

The costs of the additionmal lapdirg strips required has been
sdded o the amcunt of 35,000,000 per additicnal airstrip. The bean riding
misailes, CORFCRAL and HERMES were judzed to be mest wvulrerable to enery
counter battery attack admed at the cluster ¢f launchers around the feiaing
and lueling systems. The study further incfcates that pavings carn be
afforded by dispersing these delivery means such that there is not mope
than three launchers per gulded system, This degree of dispersion
incroaszes Lhe requirements for fueling and guidance equipment and personnel.

The basic data for this repcrt have been ihcse assenbled for
the COO0A Study arnd consist of three types: {a) data as to basic cos's
of fissile material, of delivery vehicles, and of training and equipping
the battalions or squadrons of the perticular delivery means: (b} Lhe
basic atomic weapons effects in relation to the particular class of
targets selected: (¢) estimates or assumptions as to self and eney
atiritions. Estimales of the losses suffered in flicht of the aireraft
have besn - made. . on the basis of the Adr Force Project RANU studies,
assuming that the enemy has a counter sir weapon of the KIKE charecteristics.
The gress errors hove been assumed on a reasonable basis. Although there
iz rocm for cisagreement about the actual cagnitude of Lhese gross errors,
the values assumed are in the reascnable range and furtierzore, the con-
clusions of this atudy are unaffected by chapging these mapgnitudes in any
reascnable manner. The estirate as to ths enemy inflicted ground stirition

fro= counter battery operations have been the subject of a special part of
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the CCOOA Study. In Lhis segment of the Uﬂﬂﬂe;l. Study, it im assumed that
the USSR would have available and be capable of delivering a total of

18 crits of fissile materiel sgainst our atomic weapons delivery systens
with Lhe axception of the B-ATE as noted below. Furthermore, it was
asrumed that these deliveries would de made in the most efficient =anrer
from & standpoint of nuclear effectiveness. A cap study of the deploved
battalions or squadrons enabled an estimate of a menpowsr ard equirment
losses per crit, per battalion (or sgusdron). As a conclusicn of this
study it was found necessary to disperse the zireraft to the extrome
amount of only cne flight of five or six aireraft per landing strip and
to disperse the beam riding battalions, CCORPORAL and HERMES A-3B %o
enly three launchers per guidance system. The assumed gress errors,

the estimated inflight losses, and ground losses from enemy oounter
battery attacks are listed in Table 2,

In this Table, apecial attention has been given to the 280mm
anc NOWEST JOHN, since these particular means will suffer losses from
other affects which oulweigh the lavel of attack assumed, In the [irst
place, they will be subject to close support atomic bembardment from the
enery and also from the other normal battle losses of troops within the
first five mile zone. The greater portion of ground losses are those of

normal battle attrition appropriate 4o division artillery which anount

acoording to FM=101-10 to about 15% per year. Allswance for the pasaive
peotection alforded the B-LTE by wirtue of its greater distance from
bases to targets has been made by assuming thet one-third of the enemy erits

dispatched against this delivery means ia lost Lo cur counter air WeApons .

e
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TAZIE 2

GROSS ERACRS, INFLICHT ATTRITION AXL GRCUMD ATTRITICHN FOR
VARICUS DELIVERY MEANS

Lelivery Cress Errer nfli Altrition : Eﬁfﬂgfuﬁ: Crit @
Means Percentage Tm%m erscnnel | Gguipment
280em 1£ 0 0 125 (b) 185 (b)
HOKEST JOHN 4 0 0 188 (b) 185 {b)
CORFCRAL > 4 0 0 % of

HERMES A-3B 10% o 0 9% %

F-8LF (TAC) 1% bt 4 18 285

B-46B {TAC) 1% 13 1Z 184 362

B=L7E (SAC) 1% 1% 1% 183 365

{a) Per Crit delivered en target. Only 2/9 of dispateched erdits hii the B-L78,

(b} These flgures are yearly losses composed of 155 for normal Corp or Arey artillery
and 3% resulting froo aggressor use of 48 crits randosly against friendly front

1ines apea,
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LISCUSSICN

The methodelogy for comparison of the selected delivery means
has been puided by the following considerations: (1) the varisty of
the characteristics of the delivery means, and (2] the nseessity o
produce the same military effect. This latier constraint would be
gimple if 1t were not for the fact thet each delivery msans has a differ-
ent delay time and hence a different cepability with respee: to sttacking
fleeting targets of opportunity of enemy frcops in the attack, Therefors,
it has been required that each delivery means be a0 emploved as to
produce a total of 150,000 enemy casualiies, Thi= con=tancy of enany
casualties is achieved by attacking all the pos=ible targets of oppor—
tundty and then by making up the differsnce by area attacks made in
sither planned preparatlona or ground attacks by curaelves, or by rendom
etomic attacks over enemy territory,

An enemy rreparing to attack us in the face of cur having an
atoode capability will plan to concentrate his men, attack toward 2
limited objective and then disperse them befors they can be hit by an
etople weapon, Throwghout the stiack, the enemy will be unprotected
and in cencentration and will therefore pressat 2 much more wulnerable
target than otherwise. Um the basis of a Ft. Leavenworth study made for
ORC, troops in defensive positions will be deployed to & density of about
20C mer per square mile and will be well dug ir and relatively profected
from atomie attack. An attack to be succesaful against such a defensive
depleyment would have to be made in concentrations of about 1,000 men

per SCUATE mile,

B
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The Lize duration required for formation and initiation of
an attack is a function of the numbers of troops involved. The probability
of a successful attack depends upen the average duration of a fleeting
target after discovery and the delivery time required by the speeific
means employed. These times have been estimated in two separate faushions
in order to bracket the most probable values. Thus, two aeparate analyaes
will be employed; the first involved estimations of longer enduring
fleeting targets and the second, much shorter lived fleeting targets,
A5 the lifetime of a fleoting target involving a specific nusber of
men is decreased the effect is first to favor the delivery means con-
suming the least asount of time in their delivery process,
This effect continues until almost none of the flesting targets are
attackable (as the lifetime of the fleeting tarpets is decreased) at
which time the delivery means making most efficient use of the fissile
malerial becomes most favorable. Thus, if all fleeting targetx were to
exiat less than three hours afler dizcovery, regardless of the size of
the enexy attack, the aircraft capable of delivering the 60" bomb would,
without questicn, be the best delivery means. However, such a contingency
is highly unlikely.

The relationship betwesn the target lifetime, its duration after

fiscovery and the delivery time are given in Tables 3 and L for Lhe

Longer lived and shorter lived target systems respectively, £ VI
- 3
¥ =

Long Lived Tarpet Model '!':_' .

Referring now to Table 3 concerning the longer livad target,
it 1s seen that any enesy aggregate composed of & division or greater

is almost certain to be completely destroyed Ly our atomic attacks.
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Since attacks of these sizes involve a considerable number of men, it

is judged unlikely that the enemy would risk se much loss with such

high probabllity of destructlon. On the other hand, our delivery

capabilities prevent owr attacking any enemy target of company siza or

saaller. Thus leaves then only iwo sizes of enemy attack: regimental

and battalion attacks. Furthermore, it is assumed that the Treguency

ef sueh attaclks ceeur in the peme

E
E;

rtlon as the frequency of enemy

regimental and battalién headquarters. Thus there would be four

battalion attacks to every one regimental attack.

able attacks against [leeting targets of enemy troops concentrated and
in the open and 32,000 enemy casuslties in attacks against area targets

of enenmy troops well dug in and dispersed.

seen that

area attacks are much less effective then those against the concentrated
and fleeting sitacking targets. In fact, the area boohings yield only
300 to 400 casualties per crit whereas the fleeting batialion target bonb-
ings yield 500 to 1500 casualties per crit and the fleeting regimental

bombings, 2,500 to 4,000 cascelties per crit.

s
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CVERALL CONCLUSIONS:

Or the besis of the econclusions resulting Trom the study
of both the shert lived target model and the long lived target
model we conclude that the HCHEST JOEN is significantly cheaper in
operaticon for deliveries in the fifst 10 miles into enemy territory
than are the other delivery means.,

We conclede that the HEERMES 4-38 oosts only slightly more
than the HONEST JOEN delivery means.

It is concluded that the CORPCRAL delivery system is sipg=
nificantly more expensive than the HERMES fi=31,

It is concluded that the aircraft, F-84F, B-66B and B-47H
are of intermediate costs,

It is concluded that on the basis of any reasoneble assumption

the 280m is very significantly more coatly than any other delivery

DEEANE 4

4 further consideration of the possible friendly losses to gross errors
in these very close support operations will alse increese the reguire—
ment for the 2A0mm Gun in this unigue Yype of operation. On the obher
hand , for &11 other types o operations it is coneluded that the 280pm
Gun shonld not be ysed.after the HONEST JOHN or HERMES A-3E become

operational.

—38-
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To make Lhe comparison meaningful every other delivery system
i3 required to produce the same total nunber of enemy casualtisa. This
is accomplished by conducting all of the attacks possible against the
profitable fleeting targetSand making up the difference in Lhe area
attacks in order Lo make a constant quantity of enemy casualties,

The manrer in which this is accomplished for the varicus del ivery systems
compared i3 presented In Table 5. An inspection of this Table will
reveal two characteristiliecs which serve to improve a delivery means:
shortness of time of delivery and efficient utilization of fissile

materials,

The results of the combined caloulations in terms of total

manpower required and direct costs in terms of dollars, lives lost, and
erits consumed are presented in Table 7. In order o rank these delivery
gyatens in terms of preflerence, the ranking according % each of the cost
components 1s first, separately displayed in Tables 8, where they are
ranked separately according teo increased dellar costs Table 8a, increasing
1ife costs, Table 8b-and incressing crits coats, Table 8¢. It will be
peen Lhat no single system iz cheapest in a1l three components, that is,
that the rernking according to increased costs by the separate components
dees not permii one Yo select the cheapest system according to any
rational precess without regard to the judgment of the relative values

of dollsrs, and lives and crits of fissile material,. The fact that

SECREN
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TREIE &

Livision of Effort Between Fleeoting Targets and Area

"

Targetz in Zome 1 for Various Uelivery Systems Operating

Aons.

Long Lived Tsarget Model

Delivery Flesting Tarpets Area Tergets
Merna veliverlies Crits Casualties Ueliveries Orits Casupltiies
ia
i
280 100 95,000 192 51,840
HON JOMN ' 100 114,750 180 32,080
CORFCRAL 100 102,980 245 43,502
HERMES 100 102,580 245 3,502
F=gLF 25 47,500 L5 79,445
5-445 (TaC) " 25 54,000 522 93,032
3-473 {SAC) O ) B2L 146,910
=]l
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Keoinluied DALA

ATOMIC ENERGY ACT - 1946 -~

Division of Effert Between Fleeting Tarpets

and Area Targets in Zone 1 for Various

Delivery Systems Cperating Alone.

shert Lived Target Model

Fleeting Targets }

Area Tarpgets

Delivery
Means [Deliveries Cats Casualties|Deliveries Cuta Casualties
280 mm 100 73,953 | 282 76,140
BON JOMM 100 9li,350 3 55,LB2
Corporal 25 53,125 || sk 96,337
Hermes 2 $3,25 | sl 56,337
P-8LF 25 18,625 : 736 131,379
B-56B(TAC) | 25 12,875 || 769 137,125
B-LTB(84AC) | -- - Ehd 1k9,595
-1 -
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TRELE Ba »

Ranking of Uelivery Means hcecording to
Inereaging bollar Coats

HON. JOHN 222 millions
CORPURAL 353 "
HERMES 365 .
F-8LF 472 "
3-£6B (TAC) 548 -
B=478 (SaC) £96 "
280mm 97 "

# A1l parta of Table 8 refer to long life target model,
TAOLE 8b

Rarking of ielivery Means According To
Increasing Life Coats

=80 198 lives
HOM, JCHN 306 o
CORFCRAL 1236

HERMES A-3B 1250
P-84F ugT
B-475 (Sic) 1925 °
B-63 (mAC) 2585 "

=17=
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TABLE Be
Ranking of Lelivery Means According To

Critz Consumad
HERMES A-3R
E~68 (TAC)
HOKEST JOHH
CORFCHAL
B-47E {S4C)
F=3LF
280mm

TARLE 24

Ranking of Lelivery Msans According To
Increasing Value Consumed

RONEST JOHN tegevals
HERMES A-3B n
CORPCRAL n
B=553 (TaC N
F-34F u
B=-47B {SAC) f
2 B0mm o
=18~
TEPUT T ET L

Rty INFORMATTON
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EONEST JCHN ranke cheapest in dellar costs, seccnd in life cost, and
second dn crits cost would lead cne to suspect that it ia the overall
cheapest celivery means, particularly se when the numhers of the cost
coEponents are studied.
The problem of the relative evaluation of thess eomponents
has been studied in some detail with respect to the CO0COA Study analysis
and has resulted in the following svaluatiocn:

Cne 1ife has the same value to socieky
as 3250,000 dollars of war zateriel,

The arguments for thesze relative avalustions can be outlined
as follows. On the basis of World War II average expenditures of lives
per division per year (7,700) and dellars expended per year (1.35 billdion)
and on the relative friendly and enemy losa rates (L0 casualties per day)
it is estimated that the additional expenditure-of $250,000 (1952 dellars)
will on the average lessen our loss of life by cne man.

The valus of the crit is estimated from the cost of producing

the same results by conventional artillery means.

Cn the other harnd, the adequacy of Lhe stockpile reduces the

value of crit such that if the stockpile were completely adequate its
value would reduce to simply its cost of preduction. The termadequacy

of stockplle" reflers to its adequacy with réapect to the sconosy of use,

SEGREF
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The stockpile is judged to be "adequate" if there are sufficient
rumbers of slorde weapons bo attack every target which could be
profitably (dbllar-wise) sttacked, in comparison with conventionsl
tlgh explosive means. Since the term "adequacy of stockpile™ is
often used in the sense that the stockpdle is juiged to be adequate
if it gives cur nation & ressconable chance of winning a war, it is
necessary to differentlete between these definiticns. It will reguire
& stockpile in the order of the facter of 10 greater to be econozically
adoquate compared to a stockpile that is adequats in the senae of
giving us = chance to win. We have had no recourse Lo stockpile
informstion, and have taken the stockpile to be apmreslmately one=hslf
adeguate,

Having two relationships between three values, it is then
possible to assume one arbirarily and thus fix the other two relative

te the assumed value, YWe prefer to express value consumed in an abstract

unit (the val) in erder teo differentiate between cosis in real dellars

ang coste In walue dollars,

Iin T
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In Table 7, the costerof procucing:150,000venenyteaziyItdeaivysthe varicus
delivery meins inlermstofirklative military value consyumed is piven in
mEgavals where we have attempted to combine the intangible values of +he

cost components: dellars, lives, and erits. In Table 8. then is also
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given the ranking of the delivery means according to military values

ecnsuwned, Since this concept of value replaces the ? separate cost

=

cenponents Yy & single number it iz poesible thén to rark the delivery

means according to degree of preference.

COMCLUSICHS: (Long Iived Target Model)

Thus, it is comcluded on this anaslysis thai fer delivery

of an atomiec weapon within the first 10 miles inte enemy ®

oy Lerritory

r

&r
=

nat tho :‘[T'?.'EET IJ‘EF:'.' arnd HE=RIES ;\-EH

that tho CCRPORAL and B-46B compete at a slightly higher level of coat,

that the E-LTR is significantly more costly than the best delivery weans

and that the 280mm Gun is by fsar the most costly delivery means of the
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Shert Lived Target Model

In order to brackel the probable distribution of tarpget
lifetime, we have dupliceted the analysis as conducted for the
longer lived target model tut have assumed the duration of targets
after discovery of some threshours less than in the former case, In
Table 4 the attacksbility of the varicus sized fleeting targets
resulting in these sgsumpblions is portrayed, It iz still reascnable
to assume that enery aggregate of regimental and battalion size
are the most probable siges of enemy attacks. Agasin,in order to
make the compariscns meaningful, every delivery system has been
censtrained o produce & total number of enemy casualties amoumting
to 150,000, The manner in which this is sccomplished for the warious
delivery systems ieg presesnted in Table 6,

The results of the combined caleulatione in terms of tdal

manpower required and direct costs in bterms of dollars, lives lost,
gnd crits consumed are presented in Table 9, Again, the ranking of
these dellvery systems in terms of preference, the ranking according
to each of the cost components is separately displayed in Tables 10,
where the ranking is according Lo increased dollar costs, Table 10a;
inecreasing 1ife costs, Table 1Cb, and increasirg erit cost, Table 10e,
Again, it will be seen that no single system is cheapest in all three
components and that It 1s neeessary to resort bo judgment of relative
intrinsic walues to obiain a single mreference ranking.

The results of the caloulations based on the short lived
target model differ from those resulting from a stwdy of the leng

lived target model in that the ranking of the aircraft is raised with

glifhs | .

H_c ] %
e R Y .
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respect to the other delivery means. Apgain, the HOMEST JOHN turns
out Lo be significantly cheaper znd the 280mm gignificantly more

expengive than the other delivery means.

COMCLUSICHS Short Lived Target Model:
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TAELE 1Qa%

Ranidng of Delivery Means According to
Increasing Dollar Costs

HONEST JO:ON
CORPORAL
HERMES
P=8LP
B-£4B (TAC)
B-LTB (SAC)
280mn

# 411 parts of Table 10 refer to short life target model.

TARIE 10b

Ranking of Delivery Means According to
Ingreasing Life Coats

280em

HONEST JOMHN

CORPORAL
HERMES A-3B
F-8LF
B-L7B (Tac)
B-66B (SAC)
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TABLE 10c
Ranking of Delivery Means According to
Increasing Crits Consumed

HONEST JOHN
B-£5B (TAC)
HERMES A-3B
B-LTE (SAC)
CCRPORAL
F=84F
2B0mm

TAELE 10d

Ranidng of Delivery Means According to
Increasing Value Consumed

HOMEST JOHN

HERMES A-3B

B-4TB (8AC)

B-668 (TAC)
CCRPORAL
F=84LF

280am

o e
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T Clese Su eraticn

Specinl attention must be given the varicus delivery means
for their capability of being used in very close suppert operations.
These operations are defined as atomic detenations over éneémy troops
in the attack, the cdetonations being placed as close to friendly
troops a3 safety permits, It is obwvicusly desirable to have the
capability of striking the enemy up Lo the MLE while not exposing
friendly troops to the effects of the A=-weapen. There is a fundamental
difference between the weapons effects on epemy and friendly troopa.
The interest in producing eneny cisualties ie in making immediate
effects; in friendly camialties, in net producing any long=term
casualties, The difference in these elfects is sbhout a factor ofiten
with respect to gammsa redizstion (the principle =ffect of very low crit
WORPODS J .

Thus two factors affdct the aselectead aiming point: 1.) The
CEP, and 2.) the enprgy yield, In order to reduce the width of the
crust of unaffect (izmediate effects) enecy troops 1t 15 desirable to
kave high accuracy [nmﬂltr al lewance for wmruﬂ and a shall yield

Weapon [muer differénce bolween radius of safety to friendly

troops and radius of iomediate effects %o enemy tmcpa‘] M
The thickness of Lhis crust of unaflected énemy trocps has
been caleulsted assuming
1} Friendly treops are protected from heat effects,
but exposed to gamma radiation.
2) Level of long time casualty &ffect to friendly troops

iz == 200 Roentgens of gamme radiation,

S

BRoymIzy 1nTORATTON



-SEGAET

E-\.-a..l,.:!' INF ":...I"'"],D-J

[
-

Level of immediatbe effects to enemy Srocps is
o~ 2000 Roentgens,

) I

e
s

& allowable to permit an expectation of one
friendly camualty per very close support delivery

§) Fricndly troops are deploved at 200 men sor

square nlle,

The results of this calewlation, based on studies made by
the Technical Cperations, Inc. for the ORO COC0A Study Group are
présented in Table 11, In this takle the operational CEF's are
baced on cperstional data vwhere available,rebearsal or proving ground

e b

data degraded by a factor of two, or design data degraded by a factor

of four,
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