PONAST II

VOLUME v
- METHODOLOGY

O\
U\

23 May 1973

s e . .= ""_';‘“""ﬂ’?



WHELRSSPED o

(U) Although this JCS study involved the participation
of OSD, OEP, CIA, DCPA, DIA, DCA, and State Department, with
contributions from 24 other departments and agencies, it does
not necessarily represent the views of the Secretary of Defense
or the heads of the other participating or contributing

departments and agencies.

L ASSIFIED

/-—-



UNCLASSIFIED

VOLUME V
‘TABLE OF CONTENTS

CHAPTER I--INTRODUCTION
A. GENERAL. . . . . « + « & « & &
B. MANAGEMENT METHODOLOGY . ., . . .

CHAPTER II--PREATTACK MEASURES (VOLUME II)
PART I. INTRODUCTION . . . . . . . . .

'PART II. SCENARIO A WORLD EVENTS . . .

-

PART III. PREATTACK CONTROL IMPLEMENTATION

A. UNITED STATES. . . . . . . . .

B. USSR . . . . .« ¢« ¢ v &« « &« + &

PART IV. MILITARY PREATTACK MEASURES .

A. UNITED STATES. . . . . . . . . .

1. Mobilization. . . . . . . . .

3

.

-

2. Defense and Readiness Conditions.

3. Deployments . . . . . . . ..
4. Procurement/Logistics . . . .
B. USSR & v v v o o v v o v v v o

1., References. . . . « « « « . .

2. Military Posture Determinations

PART V. CIVIL DEFENSE. . . . . . . . .
A. UNITED STATES. . « « = « « « . .
1. General . . ¢ ¢« + & w o « o

;. Civil Defense Training. . .

3. Shelter Construction and Improvisation.

9. Voluntary Evacuation of Cities. .

B. USSR . . . . . - . « ¢ o ¢« o & .
PART VI. OTHER SCENARIOS . . . . . .

UNCLASSIFIED i

.

1
2
PAGE 3
4
. 1 3
6

, ;
. 7 g
. 7 g
. 8 10
. 8 11
. 9| 12
. 9, 13
. 9! 14
10 15
.12 16
.12 17
.12 18
. 14 19
.14 20
. 15 21
. 16 22
. 16 23
.16 24
16 25
17 26
17 27
18 28
18 29



UNCLASSIFIED

TABLE OF CONTENTS (CONT)

CHAPTER III--NATIONAL SURVIVAL (VOLUME III)
PART I. INTRODUCTION . . . . . . . . .
PART II. ANALYSES--SCENARIO A. . . . .

A. UNITED STATES. . . . . . ., . . .
1. Population Survival . . . . .
2. Continuity of Gevernment. . .
3. Military. . . . . . « « . . .
4. Local Viability . . . . . .

5. Production Capability of the
Surviving Econemy . . . . .

B. USSR + v v v v ein v v e e

. Population Survival ., . .

. Urban-Rural Distribution of Effects

. Location and Shelter Posture.

1
2
3
4, Continuity of Government. . .
§S. Military. . . . . . . . . . .
6

. Production Capability of
Surviving Economy . . . . .

CHAPTER 1IV--NATIONAL RECOVERY (VOLUME 1V)

PART 1. INTRODUCTION . . . . . . . . .
PART II. UNITED STATES . . . . . . . .

A. NATIONAL ECONCMIC GOALS,
OBJECTIVES, AND GUIDEPOSTS .

B. PRINCIPAL PRODUCTION CONTROLS
AND CONSTRAINTS. . . . . . . .

1. Interindustry Model of the
Economic Structure. . . . .

2. Sector Capacity . . . . .
C. FORMULATION OF FINAL DEMAND, . .

1. Basic Personal Consumption and
Government (Non-Defense).

2. Military Support. . . . . . .

-UNCLASSIFIED i

PAGE

20
20

20

20
51
58
70

101

118

118
118
120

120

121

123

132
132

- 132

132

132
134
136

136
137

— B .
O v (o | v [ e W |

—
—

|

—
L]

22

|N
[N

E=T E= R P R - i

N'NI!—‘D—'HHD—'I—II—‘
= e v o | o v |a |w



ONCLASSIFIED

TABLE OF CONTENTS (CONT) _
PAGE
3. Foreign Trade . . . . . . « « « & « « « . . 137

"4, Stockpile Availabilities for
Inventory Change. . . . « . « - - - . . . 138

5. Jnvestment. . . . « « 2 « = s+ + = = « « + o 138
6. Military Reconstruction . . . . - .« . - . - 139
7. Civil Recovery Requirements . . . . . . . . 139

D. FORMULATION OF A RECOVERY .
PRODUCTION PLAN. . . . . . « . « « « » = - . 140

E. THE RECOVERY PRODUCTION PLAN . . . . . . . . . 140
PART TIT. USSR » « & « v v v v e e a e m e e e w141
A. NATIONAL ECONOMIC GOALS AND OBJECTIVES . . . . 141
_B. FORMULATION OF DEMANDS FOR FINAL PRODUCTS. . . 142
C. RECOVERY PLANS . « + v v « o v % e v v v v o . 142

1. § 2. Personal and Public .
Consumption Expenditures . . . . . . 142

3., Military Expenditures . . . . . . . . . . . 142
-4, Capital Investment Expenditures . . . . .-. 143

D. ‘EXPANSION AND GROWTH OF THE SOVIET ECONOMY . . 144

1. Test of Minimum Requirements. . . . . . . . 144
2. Investment to Mset Future

: Minimum Demands . . . - . . . . - . « . . 145
3. Calculation of Total Investment Required. . 145

4. Selection of an Investment Program. . . . . 147
5. Augmentation of Consumption . . . . . . . . 148,
CHAPTER V--POST-NUCLEAR ATTACK ANALYSIS METHODOLOGY
A. INTRODUCTION . . . = + & 4 « = = « = = « « - . 150
1.. Response to the Third PONAST Objective. . . 150.
2. Pﬁrpose of Post-Nuclear Attack Analysis . . 150
_B. PATTERN OF ANALYSIS. . . . . . . + « + « « . . 151

1. Approach. . . . . . « + v+ 4 o o . ¢ . . . 181

w |u Im |~ lw |~ IN Iu Im ~ IN IN IH |H [ T T VT
T [
[H o |v o v |o ln |a |w |~ =~ |Jlo v |w lq Im |m |n Iu Iu 'w Io o J@m |& [ [\ b W [N e

2. SCOPE . . . & & ¢ i i 4 s s e e e s e e . . 156

3. - RBrticipation . . . . « ¢ ¢ ¢« ¢« + e ¢ s 2 o 160

UNCLASSIFIED

- o ‘w-~ -.li o



LS

e e

" UNCLASSIFED

TABLE OF CONTENTS {CONT)

PAGE

€. ANALYTICAL DEVELOPMENT ACHIEVED., . . . . . . . 161
1. Preattack Events and

State of Affairs. . . . . . . . . . . . . 162

2. Population Impact . . . . . . . . . . . . . 162

3. Secondary and Delayed Health Impacts. . . . 162

4. Agriculture Impact. . . . . . . . . . . . ‘163

5. Local Viability . . . . .+ . . . . « « . .- 163

6. Facility Damage . . . . + & ¢ 4 v v & a + « }63

7. Self-Generated Production . . . . . . . . . 163

8, . Service and Control Imstitutions. . : .. 163

9. Psychological Impact. . . . . . . . . . . 163

10. Military Recovery Requirements. . . . . . . 163

11. Economic Capacity . . . . . + o « &« « « « ., 164

12. Recovery Plan Formulation . . . . . . ... 164

13. Scenario Comparisons. . . + . «-s 2 4 + & 164

D. PREPARATION AND DEVELOPMENT REQUIRED ., . . . . -164

1. Preattack Analysis Measures . . . . . . . . 165

2. Survival Analysis Measures: S 11

. 3. Recovery Analysis Measures. . . . . . . . 173

4. Expedited Production Measures . . . . . . . 191

'E. CONTINUATION RESPONSIBILITIES. . . . . . . . . 193

APPENDICES
A--Manpower/Computer Summary

B--National Military Command System Support Center
(NMCSSC) Data Processing Methodology for PONAST I1I

C--Military Committee Input and Methodology for Support
of Civil Defense

D--Assessment of Prompt Effects Damage to US Facilities

E--Military Committec Methodology Costing for
Survival and Reconstitution of the US Military

"NBLASSHJED iv

S e N N N N RN AR R
o e |l g o v e w | [ lc 0 o 1w |ov & [w [r |-



=

" UNCLASSIFIED

FIGURE

V-1
V-2
V-3
V-4
V-5
V-6
V-7
V-8
V-9
v-10
v-11
v-12
v-13
V-14
V.15

V-16 -

v-17

v-18

v-19
v-20
v-21

v-22
v-23

V-24 -

VOLUME V
FIGURES

PONAST II Organization . . . . . . . + + .« .
Contributing Departments and Agencies. } .
READY Summary Analysis of Casualties . . . .
READY Summary Analysis of Survivors Dose . .
Casualty Status Time-Phasing Facters . . . .
READY Summary Analysis of Effecéives . e

Existing Shelter Program . . . . . . . . . .
Improved Shelter Program S5-1 . . . . . . . .
Inproved Shelter Program 5-2 . . . . . . . .
Improved Shelter Program 5-3 . . . . . . .

Evacuation Program E-1 . . . « . . + « « . .
Evacuation Program E-2 . . . . . . . . . . .
Evacuation Program E-3 . . . . . . . . . . .
Evacuation Program E-4 . . . . . + + . . .« .

Cost of Existing Civil Defense Proéram,
FY 1962 through FY 1971. . . . . . . . .

Estimated Additional Federal Costs if the
Civil Defense Program had been Expanded. .

Estimated Additional GNP Costs if the Civil
Defense Program had been Expanded. . . . .

READY Summary Analysis of Postattack
~ Operability and Survival . . . . . . . ..

READY Point Analysis of Experience,
Damage, and Casualties . . . . . . . . , .

READY Summary Analysis of Scheduled
Land Availability. . . . . . . . + . .+ & .

READY Summary Analysis of Area
Casualty Impact Status . . . . . . . . &+ .

READY Summary Analysis of Medical Status . .

READY Summary Analysis of Physical
Supply Requirement . . . . & & « = « & & %

READY Summary Analysis of Survivors. .. . . .

 UNCLASSIFED v

PAGE

30
31
32
34
38
39
40
41
43
44
45
46

47
48
49
55
55a
76

78
82

84
B6

[
L= L [ T R - S TV B IS TR S T T

PlEREBISERERERREBIEEREGREEIERIEE]



UNCLASSIFIED

FIGURES (CONT)

FIGURE
v-25

)

-

READY Summary Analysis of Scheduled
Accessibility for Production

-

.

V-26 READY Summary Analysis of Scheduled
Retrievability of Wholesale Food Stocks.

v-27 READY Summary Analysis of
Housing Availability . . .

V-28 Local Viability Indicators .

V-29 Origins of LVD Criteria, . .

v-30 READY Summary Analysis of Surviving
Manpower . ., . . . - .

¥-31  READY Summary Analysis of Livestock
Radiation Doses. . .

V-32  Source Data and Formats for'Paragraph A-5,
Production Capability for the
Surviving Economy,. . e e .

V-33

in PONAST II Recovery Analysis

INCLASSIFIED

Topical Structure of Assumptions and Concepts

PAGE

88
90

93
97
100

103

105

108

179

'w iw |w lw 1u ,H
vole w N = o e o ju oy i (e Jw o e

h



YNCLASSIFIED

VOLUME V
METHODOLOGY
CHAPTER I--INTRODUCTION
A, (U) GENERAL
This volume describes the management approach taken for
the production of FONAST II, the key study inputs and the
analytical procedures used in the study. It alsoc contains
observations on the mctthology of post-nuclear attack analysis.
The organization of Volume V differs somewhat from the organi-
zation of previous volumes. Following this introduction,
the next three chapters correlate with three of the basic
volumes (II, III, and IV) of the study.
Chapter 1 - Introducticn
Chapter II - Preattack Measures {Volume II)
Chapter IIl - National Survival (Volume II])

Chapter IV - National Recovery (Volume IV)
Chapter V - Post-Nuclear Attack Analysis Methodology

In Chapters II through IV, the topical organization of the
paragraphs and the titles are the same as those in the volume
being described. Thus, the reader may duickly.identify the
'methddulogy used In any particular section of a basic volume.
~Titles for basic volume paragraphs which require no methodology
discussion are omitted from this volume. In some instances,
additional subordinate paragraphs are introduced to deal with
differing elements of the methodology used for the particular
paragraphs of the basic volumes. The titles for such
paragraphs are enclosed in parentheses to distinguish them
from the main outline titles of the basic volumes, which

.are underscored. I the final chapter, observations on the

. methodology of po%t-nuclear attack analysis aré listed. It is
intended that these observations could be used to benefit the

methodelogy for future studies, thereby answering a specific
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requirement of the study's Terms of Reference® which =~tate,
“develop analytical proceudres for future studies of this type.™

B. MANAGEMENT METHODOLOGY

1. . (U) The JCS PONAST Il directive established a manage-
ment plan that provided for a steering group and for a working
level committee to be responsible for producing the study.

The steering group, or Planning Board as it was called, was
chaired by the Chief, Studies, knalysis,_and Gaming Agency,
Organization of the Joint Chiefs of Staff, and included senior
members from the eorganizations that were directly involved or had
a collateral interest in the study's outcome {Figure V-la).

The Production Committee {working level)} consisted of representa-
tives of the agencies that would perform the study's analyses and
evaluations. Alsc shown in Figure V-la are the various.sub-
committees that were formed and the agencies primarily respensible
for the subject area. Hch of these subcommittees had representa-

tives from other agencies, as appropriate. Membership of the

“Planning Board and the Hroduction Committee is shown in Figure

V-1b. The first task of the Production Commirtee which began
meeting about once a week in June of 1370 was to examine PONAST 1
&s a point of departure for PONAST II. This task was made
easier .since a number of participants from the original study
were assigned to PONAST II. At the early meetings, Terms.of
Reference, a detailed ocutline for the study report, and variousl
analytical concepts and guidelines were developed. "Subsequently
these were approved by the Planning Board. Six basic sub-

committees were formed to cover the range of postattack analyses.

--These were:

¥Terms ol Relerence--Appendix A to Volume I.
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FIGURE V-la
PONAST I ORGANIZATION
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FIGURE V-1b
PONAST 11 PLANNING BOARD MEMBERS

Chairman BG Harold A. Strack, USAF
RADM James W. Nance, USN,.(until Jan 72)
RADM David H. Bagley, USN, (until Sep 70)
OEP Dr. James C. Pettee*

State Dr. Benson D. Adams
Mr. Leon Sloss* (until Mar 71)

CIA  Dr. Rush V. Greenslade*
OSD(SA) Mr. Norman Haller
Mr. Edward C. Aldridge (until Jun 72}
Mr. Charles Bernstein (until Jun 70)
DIA Dr. Edgar L. Haff, Jr.

DCA CDR John L. Head, USN
Mr. Reynold Thomas, Jr. (until Jun 70)

DCPA Mr. Walmer E. Strope*

PONAST II PRODUCTION COMMITTEE MEMBERS

Chairman  CAPT Charles Priest, Jr., USN

COL James Carbine, USAF, (until Oct 72)

. COL Robert A. Novotny, USAF, (until Mar 71)
OEP Dy. James C. Pettee* and Mr. Wayne Althaus

CIA Mr. Fred Denton*
Mr. James Noren* (until Nov 71}

OSD{SA) CAPT Anson G. Parish, USAF, (beginning Dec 72)

" DIA ) Mr. Emanuel Fusfield and Mr. Dennis Ring
DCA " Mr. Carroll G. Thompson
.DCPA Mr. Jack C. Greene* and Mr. Sam Wilson

Military CAPT Charles Priest, Jr., USN
CAPT.Joseph Cady, USN, (until Feb 71)
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« Military Requirements

« Civil Requirements

. Pfoduction Factors

+ Institutional Factors

» Sociological and Psychological Aspects®*

+ Production Capacity
Lach of these subcommittees was divided to cover the US and
USSR, with the USSR being evaluated by CIA/DIA., Further sub-

division was required in the US Production and Institutional

Factors Subcommittees to cover appropriate functional speciali-

zation.

2. (0N A flow chart was designed to identify key dates and
help avoid bottlenecks. Weekly meetings provided progress
reviews for the Production Committee and a basis for periodic
reports to the Plarining Board. The detailed outline mentioned

above proved to be a significant management aid. It not only

-formed the basis for writing the respective volumes, but also

~guided the analytical efforts.

3. {Y) In a study of this complexity, it was necessary to
prepare briefings on special subjects in order that divergent
views and approaches could be resolved. The permanent working
members made frequent progress Tteports to the Production
Comnittee. In late December 1971, permanent members of the
Production Committee began meeting daily to write the final
report. Overall, the study required 36 months to complete.**

4. (U) Contributions from the various agencies to the study

are summarized in Figure V-2.

*X subcommittce on Sociclogical and .Psychological Aspects was

formed only for the US. . )
*#) .summary of manpower and computer time expenditures appears

as Appendix A. R
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F1GURE V-2

CONTRIBUTING DEPARTMENTS AND AGENCIES

Production Ccmmittee Mcmbers
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Defensc Intelligence Agency
Central Intelligence Agency

Natjonal Military Command Systems
Support Center (DCA)

Organization of the Joint Chiefs
6f Staff (J-3)

Other lepartments and Agencies

Agriculture
Commerce
Bureau of the Census
Bureau of Domestic Commerce
Bureau of Econmomic Analysis
Maritime Administration
Defense
0JCS .(J-4, J-5)
Army
Navy
Air Force
Marine Corps
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Defense Nuclear Agency
Health, Education, and Welfare
Public llcalth Service

llousing and Urban Development
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CONTRIBUTING DEPARTMENTS AND AGENCIES (Cont)
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_CHAPTER II--PREATTACK MEASURES (VOLUME 1II)

- PART I. INTRODUCTION

-(U) The paragraph numbers and titles of thislchapter follow
those used in Volume II. Only ihose patagraphs of the basic
volume which require methodological explanation are covered in
the following discussion. As appropriate, these discussions

identify the information sources and describe the line of

analysis used or reference the model applied in the correspond-~

ing Volume II paragraph.

PART I1., SCENARIO A WORLD EVENTS

(U) The Post-Nuclear Attack Study II (PONAST II) considered

three alternative versions of the

-_nuclear exchange. 1In two cases (Scenarios A and B), where
a buildup of tensions was involved prior to the nuclear
exchange, much of the scenario of Exercise HIGH HEELS-71* was
used to provide a.basis for specifying the international pre-
war conditions, mobilization of reserve forces, measures taker
at increasing DEFCONs, and deployment of forces, In the
mobilization of US forces; the exactapumbers of men and tvoes
of units used for HIGH HEELS-71 were used for the PONAST II
buildup, although some modifications were necessary to allow

-for the shorter buildup period of PONAST II. (The PONAST II

attacks tock place on 5 January 1971, whereas the HIGH HEELS-71

-~ JCS Exercise Op-Plan/-71 of Exercise HIGH HEELS-71,
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attack took place on 4 February 1971.) Key dateg were
established for guidance in the development of more detailed

scenarios. This specific methodology for alternative cases,

Scenarios B and C, is given in Part YI, below.

PART III, PREATTACK CONTROL IMPLEMENTATION

A. (U) UNITED STATES
N 1

The following Teferences were used in describing government
actions under the variocus conditions or as background in assess-
ing the probable survival of agency emergency operating sites
-and key personnel: v

a. Current autherities which might be used in a period
.of increasing tension, such as the Defense Production Act,:
the Credit Control Act of 1969, and tﬁe Economic Stabili-
zation Act of 1970.

b. The National Plan for Emergency Preparedness’ (December
3964). This plaA describes the responsibilities of Federal,
State, and local governments under emergency conditions.

¢. Certain published directives providing guidance to
Federal agencies under emergency conditions including OEP
Defense Mobilization Order 8500 1A (4 Nov 64), "Guidance on
Priority Use of Resources in Immediate Postattack Period",

(29 FR 15123, 10 Nov 64), and OEP Circular 8500.5 (12 Aug 66),
"General Guidance for Resource Management in Natural
Emergencies".

d. Federal Emergency Plan D (March 1970). This plan
covers Federal actions for a nuclear war situation.

* e. Respurce Mobilization Plan for Limited War (April 1967).
This plan describes Federal actions for war situations other

-than nuclear war.

WLy
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f. Emergenéy Plan for Contingencies Short of a Plan D
Situation (November 1968). This plan, currently under
revision, includes draft legislation, executive orders and
regulations for emergency situations, including nonwar
situations, which may regquire resource mobilization.

g. Government Continuity Plans established by the
departments and agencies of government pursuant to QEP
directives., These include establishment of lines of
succession for principal offices, predélegation of emergency
authorities, maintenance of emergency operating facilities, '
arrangement for safeguarding essentiai records, and plans.fof
emergency relocation of officials to emergency operating

" facilities.
B. ¢ Ussk _

Based on the deteriofating world situation, the USSR was "

assumed to have begun timely relocation of key governmental .
personnel to alternate control facilities. Another assumption

of Scenario A was that the dispersal of all key agencies was

accompanied by an urban evacuation,

PART IV. MILITARY PREATTACK MEASURES

A, (U) UNITED STATES
(References.) The following references were used
extensively in developing the military posture assumed to exist

at the time of the nuclear exchange:
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. f. Emergency Plan for Contingencies Short of a Plan D 1
Situation (November 1968). This plan, currently under 2
revision, includes draft legislation, executive orders and 3
regulations for emergency situations, including nonwar 4
‘situations, which may require resource mobiliiation. 5

g. Government Continuity Plans established by the 6
departments and agencies of government pursuaﬁt to QEP 7
directives. These include establishment of lines of 8
succession for principal offices, predeicgation of emergency ]
authorities, maintenance of emergency operating facilities, r 10
arrangement for safeguarding essentiai tecords, and plans foﬁ 11
emergency relocation of officials to emergency operating 12
facilities. 13

B. ‘I' USSR ! 14
' 25

PART IV. MILITARY PREATTACK MEASURES 26
2

A. (V) UNITED STATES 28
(References.} The {ollowing references were used 29
extensively in developing the military posture assumed to exist 30
at theltime of the nuclear exchange: 31
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* HIGH HEELS-71,
* The Joint Assessment Data Base (JAD) of May 1970.

* Force Status and Identity Reports (FORSTAT} from

0JCS (J-3).

1.

* The Status of Forces File (FORSA).
{C) Mobilization
8. (C) General
(1} (U) (Military Posture Determinations.) The mobile
units Jdata base {FORSA) included information on ships,

planes, ground transport, and maneuver units. This data

base was modified to correspond to the mobilization actions

by .the Services and the Operational Commanders for
Exercise HIGH HEELS-71. Also the mobile units were
assigned to locations determined by the actions taken
by the commanders as a result of the Defense Condition

Saewancasesil
;» and by the mission of

in effect at the timeA
the particular unit. Since HIGH HEELS-71 was designed
to exercise the higher echelcn ¢of Command and Contrel,

and because it was not a war game which examined the

. force movements in detail, the FORSA modifications were

nﬁt complete. The synthetic updates and the omission of
some vital dispersals and deployments of units and major
equipment in the FORSA generated certain inaccuracies,
Although this could have caused problems in the sub-
sequent analysis, they largely were avoided by use of
judgment and reference to knowledgeable Service and

Joint Staff personnel for resolution.

(2) (uU) (Military Installations.) A military subset of

JAD was selected that included military installations,

with detailed information on their vulnerability numbers,

»
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protection factors, functiens, and primary capacity in
each chosen category. Shortfalls were found in the JAD
due to its not being up-to-date, It also contained
inaccuracies as to completeness, geographic locations,
and assets of perscnnel and capacity. This also was a
source of problems in the subsequent analyses, but
corrections were made as errors were discovered.

(3) (U) (Transportation,) To determine military trans-
portation capability prior to the'exchange, the existiné
military transportation facilities were enumerated and
added to the data base. These included Military Airlift
Command (MAC) aircraft, Military Sealift Command (MSC)

ships, and US Navy amphibious and service ships.

i IH 'H lH lH
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b. (U) Army Mobilization. The mobilized reserve forces were

stationed at appropriate installations in consonance with
HIGH HEELS-71. The unmobilized reserve forces and individual
reserve replacements weré treated as part of the civilian
communities in which they resided.

c. (U) Navy Mobilization. All Naval Reserve units were con-

-sidered recalled. The remaining reserves were the nondrilling
Standby Reserves and the Retired and Fleet Reserves. The

best available breakdown of their location was by State.
Reserve procedures are under change -and exact data should

be available from automated files in the future.

28
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d. (U) Air Force Mcbilirzation. All Air Force Reserve and Air’i

Mational Guard units were placed on active duty at their home
stations. Nondrilling Standby and Retired Reserves were not

called up; however, some 34,500 individual wartime augmentees
were ordered to active duty. o

e. (U) Marine Corps Mobilization. The Fourth Division (USMC

Reserve) and Fourth Air Wing (USMC Reserve) units and filler
units were activated to form the IV MAF and to increase thg

TOE of regular units.

2. " (U) Defense and Readiness Conditions. The progression

from low to high readiness conditions in PONAST II closely
paralleled that of HIGH HEELS-71, although the interval was
compressed ﬁs was the buildup period.

3. (U) Deployments. The deployment of US forces in the pre-

attack period of PONAST II was in accordance with existing plans.
The deployment of all Reforger, Crested Cap, dual-based units,

and 30 percent of LOC/port units was considered accomplished

prior to the exchange. The PACOM forces with dual commitments

h;d reverted to their SIOP roles several days before the nuclear
attack.

. ’ Pro.curement/LogiStics _ i

{2) (U) Procurement of updated long lead-time equipmer.t
.items, especially for newly activated units, was still

in the "paper" stages, while consumables and short lead-

»
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time items were either coming '"off the shelf"” or were

being made more plentiful through increased production

from existing sources.

b.

supply to US allies used the following assumptions:

{C) (Status of Supply Support) !

(1) (C} The resupply to US forces in both theaters and the

[ i | a4

e

-(c) Supplies for allies were furnished in much the
same way as was that of supplies for US forces, baseJ
on NATO and other written agreements. .
(2) (U).(POL and Ammunition) L

(2) The primary source of information on militarf
petroleum stocks was the monthly Petroleum Products
Summary, OJCS (J-4), of 31 December 1970. This infor-
mation was used to establish the amounts of petroleunm,
by typé. available worldwide at the time af the nuclear
exchange.

(b) The 0JCS (J-4) summaries of the Worldwide

Controlied Air Munitions Report for December 1970 were

used to establish the levels of supply of air munitions
by major command; at the time of the exchange. As these
were nérmal peacetime figures, an upward adjustment !
was maﬁe to compensate for increased'stockage levels
as a result of the buildup.

(¢) The US Army provided a 31 December 1570 recapit-
ulation of the Army ground munitions status, by region,

»
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It was assumed that there was no significant increase

in tonnage prior to the nuclear exchange.

(3) (U} {(Supply Support (DSA},) Thec Defense Supply Agency
{DSA) installations and materiel were made a part of the
data base extracted from the JAD for‘aﬁalysis in PONAST I1.
Detailed information on the status of DSA supply levels as
of 31 December 1970 was made available by that organization.
A reducticon of supply levels would no doubt have been ‘
experienced due to the mobilizatibn, but the exact extent

could not be determined. Therefore, it was assumed that a

reasonable amount of increase in the pipeline volume would

i L=l =
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have occurred and DSA stock levels would have remained. high.

B. USSR 25
1. (Uj (References.) The following references were used 26
extensively in developing the military posture existing ai the ZlA
time of the nuclear exchange: ) 28
e 29

b. HIGH HEELS-71. k1

c. Soviet Aircraft Order of Battle, AP-240-2-46-70-INT, 31
DIA, 1 October 1970. » 32

P .
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d. Eurasian Target Data Inventory Handbook, AP-540-2-1-INT,

DIA, February 1970. 2
e. Eurasian Target Data Inventory, Volume II, Categoric;1 2
Listing, AP-540-1-1-71, DIA, January 1971. b
“f. Red Integrated Strategic Offensive blan (RISOP-71), 2
Red Naval Plan, Studies, Analysis, and Gaming Agency, 0JCS, L3
1971. 7
g.- Automated Naval Order of hattle (Ships), Volume I, 8
USSR, AP-230-3-4C-70-INT, DIA, November 1970. 2
h. *"Current Soviet and Eastern European Naval Order of 10
Battle," S-2514/DI-3A3, DIA, 1 January 1971. | 1
i. Fact Book, Communist World Forces, AP-647-1A-70-INT, 12
DIA, 1 October 1970. 13
j. Military Intelligence Summary, Section I, USSR and 14
Mongolia, DIA-210-6-1-71-INT, DIA, 1 January 1971. 13
k. Defense Intelligence Projections for Planning, Soviet 18
‘Military Force Through Mid-1980, (DIPP 71), DIADE-TCS5-066-71, 12
DIA, March 1971. ‘ A L1
13

‘2. (€) (Military Posture Determinations) —_
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PART V. CIVIL DEFENSE

A. UNITED STATES

1. (Y) {General.) Preattack actions were based on current
c¢ivil defense doctrine, guidance, and emergency operations
plans. As appropriate, experience gained during periods of
high international tension, such as the Cuban crisis and during
major natural disasters, was drawn upon.

2. (U) Civil Defense Trazining. DCPA receives program

management information from scme 4,400 local governments on a
semiannual basis. Included is the number of trained personnel
available in full-time paid and volunteer emergency personnel
catepories for each of the major functional areas. Approximately

90 percent of the US population resides within the jurisdiction

"of these local governments.. In determining the trained personncl

available at the beginning of the scenario crisis, it was
assumed that the communities furnishing program data were typical
of the remaining communities in per capita strength in regular
departments, such as police and fire, and in personnel strength
required in all areas. In these cases, the data on available
personnel and fequirements were multiplied b; 10/9ths to
represent an adjusted national total. It was further assumed,

that in functional areas unique to civil defense, such as

radiolegical monitoring and shelter management, the only

T TR
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communities active were those that furnished program data.
Hence, the total personnel strength reported as available wis
assumed to be the national total in thesc arcas. It was also
considered that significant efforts to train required personnel
would begin when the Federal government sqgg;sted initiation
of increased readiness measures to State and local governments.
Existing DCPA Instructions automatically initiate actions with

*——__'_
the declaration of "Scenario A was selected to
——

-

represent the case of automatic notification on declaration

of DEFCON 2 and Scenario B was selected to represent optional

notification on declaration of ' j(Scenario C

was the total surprise case). The number of personnel trained

during the crisis was calculated on the basis of the number

of qualified instructors available, the length of the course--
'

shortened where possible to accelerate production--and the

period of time between the assumed notification and the attack,

3. (U) Shelter Construction and Improvisation. The number

of expedient family shelters constructed and the amount of
improvement to residential basements were estimated by a panel
of DCPA research, technical, and program experts. Their
judgment was bésed on the following: -{a) a study of expedient
shelter construction in five widely differing counties conducted
for DCPA by the Corps of Engineers; (b} the availability of
suitable building materials; (c¢) the Home Fallout Protection

- -Survey conducted in 28 States (homes which provide reasonably
.adqquate fallout protection without modification as well as ‘
those which could be readily improved); and {d) public response
and interest in home shelter development during the Berlin and
Cuban crises,

9. (U} Voluntary Evacuation of Cities. Scientists of the

DCPA staff and their contractors have developed a consensus

»
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relating to voluntary evacuation based on research of public
attitudes and perceptions and the Cuban c;isis experience.
This consensus is that some 5 to 10 percent of the people in
metropolitan areas would voluntarily leave publically perceived
target areas and take up temporary resiéen&e‘in less populous
areas with relatives or friends, or in vacation homes. A
10 percent evacuation was assumed for Scenario A, 5 percent
for 5cenarip B, and no voluntary evacuation for Scenario C.
The evacuation actions were simulated as follows: 1In Scenario
A, the daytime population of each urban Standard Location Area
[SLA) in SMSAs over 100,000 population was reduced by 10 percent.
{An SLA is a census tract in the urban areas and minor civil
divisions elsewhere.} The population reductions from all
. these SMSAs within a State were aggregated and then distributed
to nonevacuated SLAs in that State in proportion to their
resident populations. In Scenaric B, five percent of the
‘resident population of each urban SLA in SMSAs over 100,000

population was distributed in z similar manner.

p. ¥ usse

PART VI. OTHER SCENARIOS

(U) The analytical methodology used for Scenarios B and C

was similar to that for the basic Scenarioc A attack. Howeyer,

- | s »
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in Scenario C, mobilization was not a fuctor; there had becen 1
el

no increased and, therefore, noe military deployments, 2
R —

population dispersals or government relocations. 3

Events were assumed to be just what they were in fact on L}

$ January 1971. Thus, the real-world FORSTAT 'was applicable, 3

as was the daytime unmoved population data hase. &

UNCLASSIFED - "
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CHAPTER 11II--NATIONAL SURVIVAL (VOLUME 111} i

' 2

PART 1. INTRODUCTION 3
4

{(U) The paragraph numbers and titles of this chapter follow 3
those used in Volume III. Only those paragraphs of the basic [
volume which require methodological explanation are covered in 7
the following discussion. As appropriate, these discussions 8
identify the information sources and describe the line of 9
analysis used or refcrence the model applied in the corresponding 10
Volume III paragraph. 11
' 12

- PART I1. ANALYSES--SCENARIO A i3
14

A. UNITED STATES 15
1. ‘ Population Survival 16

a. ' Attack Impact 17

1
[l
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(2) {(U) Detailed data on the papulation of census tracts in
urban areas and minor civil divisions in non-urban areas
were not available from the 1970 Census in time for this
study. Therefore, the 1860 population damage assessment
‘data base was used as a point of deparéure. (This 1is

contained in OEP category PPH, described on page XIII-1

of the Resource Data Catalog subsequently published by

OEP as IS5G-101, January 1972.)" TPat 1960 data base was
systematically brought into agreement with the published
aggregate results of the 1970 population counts. States
were divided into ‘their separate Standard Metropolitan
Statistical Area (SMSA) components and non-SMSA balance.
The 230 SMSAs used are those 228 defined in Standard

Metropolitan Statistical Areas published by the Bureau

of the Budget in 1967 as modified by the addition of two

in 1969. The 20 largest SMSAs in the nation were sub-

I: 1‘; ‘; |: lt; l: |: ‘g @ o |~ & vn & |w in

divided by counties. For each subdivision, thus

established, the official 1970 population was related to 18
the 1960 ﬁOpulatibh to determine a growth ratio for the 1%
subdivision. The applicable growth ratio was applied to 20

" the population and housing data fields in each individual 21
SLA record. This yielded SMSA, State, Region, and US 22
totals consistent with the 1970 published Census and 23
24

distributed locally on a residential basis.

(3) (U) For the daytime population distribution, data used2

were derived by DCPA from an estimate of numbers of people 28
present during daytime hours in census tracts in central 2?7
cities of SMSAs. This estimate, originally prepared for 28
use in o 1965 DCPA study, was updated to reflect 1970 29
population. The daytimc population of the central city 30

.31

SLAs having been increased in.this manner, the number of

.’
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residents in ecach suburban SLA wuas reduccd proportionastely 1
so0 that the total SMSA daytime population was cqual to 2
the total 1970 resident population of the SMSA. In some N
states several geographically close SMSAs were taken as 4
~a group to arrive at appropriate adjﬁstﬁents of suburban 3
population data. 3
{(4) (U} Population data used for calculation of casualties z
from the three PONAST attacks are summarized in the 8
] following table. 2-
TABLE 1 10
ESTIMATED 1970 POPULATION u
(Millions) 12
ATTACK SCENARIO 13
’ A B C 14
Total US 203 203 203 15
Within SMSAs 119 124 132 16
Central Cities 79 61 88 17
Suburbs 40~ 63 - a3 18
Outside SMSAs 84 79 71 1
Scenario B population data in the table are from the 20
residential distribution as previously described modified 21
‘by transferring five percent of SMSA populations to non- 22
urban areas in each state in proportion to the resident 23
population of the non-urban areas to simulate voluntary 24
preattack evacuation. Scenario A and C data are the 25
daytime distribution, modified for Scenario A by trans- 26
ferring 10 percent of SMSA populations to non-urban census 27
tracts and minor civil divisions to siﬁulate voluntary 28
“preattack evacuation. 29

22
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(voluntary evacuation_ and daytime displacement) DCPA applied

a third adjustrent factor in population distribution for 2
movement to shelter after warning. This was derived from 2
the movement-tc-shelter subroutine of tpe DCPA DASH model. i
This subroutine operates on three variables: the time of El
warning, the time population begins to move and the weapon &
arrival times in the attack scenario. The overall model u
developed for DCPA is described in DASH, A System to g
Produce Detailed Assessments of the Hazards of Nuclear 2
Attack, Volumes I-IV published (October 1971) by Systems 10

i 11

Sciences, Inc., Bethesda, MD. In Scenaric A, first notice

——

] 31
Using these warning time factors, the DASH model simulated

iy
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the novement of the population to existing shelter. This
simulation followed guidance for community shelter planning
and was intcrrupted in each locality whenever an arriving
weapon affected the SLA. The DASH model applies the
weapon effects to those people still moving to shelter.
The net effect of this was to simulate movement of persons
without shelter to available shelter in accordance with
DCPA doctrine to the cxtent that farning time and weapoh
arrival permitted. Thus’, the 1970 population, reallocated
among the SLAs to reflect voluntary evacuation, daytime
displacement and ﬁostwarning movement to shelter, was
entered in a data field in OEP category PPH where it was
called "moved ﬁopulation."

~{6) (U) DCPA made available data on the availability of
¢lasses of blast protection affordgd by residences and
;tructures identified in the National Fallout Shelter

Survey (NFS5). In order to make use of this information

in the study, the READY model was modified to accept

- five blast protection resource items for each SLA.

{7} (U) The shelter availability data, forwarded by DCPA
with the moved population data, reflected 31 direct

effects protection classes and eight radiation PF

. categories. Of the 31 direct effects classes, 27 related

to éﬂwide range of hardened shelter facilities suitable

for a blast program study. But since for the Scenario A
base caserless than five percent of the population could
reach such shelter, these were consclidated into one |
class. This resulted in five classes which are shown

in the .following tablc with their vulnerability numbers
(VN) for mortality and for injury. These VNs were assigned
on the basis of the thresholds specified by DCPA for

each effect (mortality or injury) in each class.

24
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DIRECT LFFECTS SHELTIR CLASSES

TABLE 2

Class Shelter

Number Type
1 Special Facility and Underground
2 Below Ground, NFSS Building
3 Basements, 1-2 Story Residences
4 Above Ground, NFSS Building

5 Above Ground, 1-2 Story Residences
and Persons Enroute to Shelter

For each SLA the population (as moved) was distributed

among the spaces available in the five shelter classes

beginning with the first and filling each successive

class in turn.

available for evaluating population and related resources

The resulting distribution was then

in the READY analysis program after application of the

weapons effects assessment.

25

Mortulity Injury
VN VN
.25P0 25PC
13pP0 08PO
12p0 o8P0
10P0 05P0

i
o8P0 Q3P0
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(%) (V) of the eight fallouty, protection factor (PF) classes

for which DCPA provided shelter space availability data,
one (PF class 1) covered all home basement spaces while
the other seven covered NFS5S building spaces. For a
current situvation problem in the absence of any shelter
development programs, about 60 percent of the population
must rely on residential basements for the best available
shelter. DCPA surveys have shown great variation by
Region in the extent and class of.basement shelter
available. To take advantage of the data on these
variations, whatever number of spaces were reported by
DCPA as available in PF Class 1 for a particular SLA

were distributed among three new PF classes according

to percentages shown in the following table as applicable

for the SLAs in each of the eight DCPA Regions. The
distribution shown is taken from a DCPA table, dated
1/28/69, titled *1975 US Residentia) Population Percent-
age Distribution by PF, NFPS Complete",
TABLE 4
PERCENT REDISTRIBUTION OF

PF CLASS 1 SPACES BY DCPA REGION

DCPA New New New 014

Region PF 1 PF 2 PF 3 PF1
1 18 73 9 100
2 1872 9 100
3 22 78 0 100
4 10 B84 6 100
S ' 25 75 _ 0 100
6 12 85 3 100
7 24 76 0 100
8 . 3 100

17 80
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The subdivision of DCPA PF 1 into three classes increased
the total number of classes to 10, with the highest
numbered having the highest protection. An eleventh

class was added to which all persons without shelter were
assigned. The following table shows thé fallout protection
factor (PF) used for each of the 11 established PF classes.
These are higher than those used by DCPA to the extent

that they allow for terrain shielding.

TABLE § i
PROTECTION FACTORS BY PF CLASSES

¥ PE Class ¢ PF Class ¢ PF

Class i
1 3.0 5 100.1 9 715.0 '
14.3 6 143.0 10 1430.0
3 '28.6 7 214.5 11 3.0
4 57.2 8 357.5 - ' )

For each SLA the population was distributed among the

'spaces available in the 11 PF classes in the order of

their protection factors, beginning with the highest

‘(that is, PF Class 10). As with the direct effects '

classes.‘;he.resulting distribution was then available
for use for evaluating populétion and related resources
iﬁ the READY analysis program after application of the
weapons effects assessment. The only other adjustment
or change‘in fallout effects assessment from the basic
READY parameters and procedures outlined in TR-24 was

in the "K" factor in the equation relating radiation
ficld intensities to weapon yield, In keeping with
current usage this factor was reduced from 2400 to 2000,
the units ol which are It per hour per Kt per square mile.

(10) (U) The weapons effects assessment subroutine of the

READY system was used to determine at what percentage

»
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rate thc.population associated with each mortality VN
was cxpected to be killed outright or fatolly injured.
This subroutinc was similarly used to determine at whut
percent rate those associated with each injury VN was
expected to be injured. The blast f;taiity rate for a
particular injury VN was assumed to be the equivalent
"of the percent probability of moderate damage for a
resource of the same VN. The revision in the READY
assessment of severe and moderate damage is set forth
later in the description of facility damage assessment.
No changes other than the formulation of fallout shelter
protection levels and the reduction of the "k" factor in
the WSEG-10 radiation distribution formula were adopted

for radiation impact assessment procedures. In all

'H ]v |w 1H - IH
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other respects the procedures were those described in TR-24.

{11) (U) The items for which summary totals are shown underlf

{1) Levels and (2) Casualty Causes are given in-listings 17
prepared in the‘WSumﬁgry Analysis of Casualties" format. 18
Figure V-3 is a sample. 13
(12) (V) The items for which summary totals are shown 20
under (3) Survivor's Radiation Doses are given or derived 21
from those shown in listings prepared in the ''Summary 22
23

Analysis of Survivor's Dose' format. Figure V-4 is a
sample.

b. (U} Time Projection

(1} The determination of how the population casualty
-status changes over time requires a set of casualty
class distribution factors for a Tepresentative series
of dates. Figure V-5 shows the set of factors in READY
for the status classes used in the Summary Analysis of

Fffectives and in the Summary Analysis of Medical Status.

»
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AVERYGE ER DOSE~ROENTSENS 393 158" v9 3z - .9 23 51
[}
. "I . .- .
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r
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POSTATTACK CASUALTY
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FIGURE V-5

CASUALTY CLASS DISTRIBUTION - AS OF:
STATUS €LASS DAL T DFZ - DAIS  DIW  DRO0 - DAL
DEAD ‘
1. FROM ATTACK Killed-Dirsct 950 L9921 .997 1,000 1,000 1.000
Ktlled-Fallout .09 234 .600 L7600 1,000 1,000
2, OTHER CAVSES Injured-Direct - 000 001 003 .00S .0ce .010
Injured-Fallout 000 000 001 003 005 ,008
Not Affected 01 002 003} 00s 010 OLsS
FATALLY INJURED
1. INPATIENTS Killed-Divect 047 005 003 000 .000 000
Killed-Fallout 295 , 604 .280 .250 000 000
2, OUTPATIENTS Killed-Direct .003 .002 000 000 .000 000
POTENTIAL SURVIVORS
1. INPATIENTS Injuced-Direct 001 L7058 Aal2 .180 150 050
Injured-Fallout 007 154 194 396 +282 113
Mot Affected .006 .006 006 005 .00% 005
2. OUTPATIENTS Injured-Direct ,992 .250 . 110 026 018 .012
Not Affected 028 025 028 020 020 018
3. INEFFECTIVES Killed-Fallout 015 012 005 .000 .000 000
Injured«Direct .002 .009 105 .025 .030 037
Injured-Fallout 092 101 .086 078 054 ,032
Not Affected .053 052 049 L0431 LOL0 040
Xilled-Fallout . 600 . 350 115 .0ln .000 .000
&, ECTIVE
$. EFFECTIVES Injured~Ditect .005 L0135 460 . 764 ,794 .892
Injured-Fallout .901 745 719 .523 .659 .847
Hot Affected 915 L9115 915 .921 922 2925
NNNMMNNNMHHHHHHPHHFIEUREV-S
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A sample of the format for the former is shown in Figure
V-6, and the later in Figure V-22.

(2} These factors were provided as provisional sub-
stitutes by E. Struxness, M.,D. and P. Kaetzel of the
Public Health Service (PHS) to be used in lieu of those
provided for exercise purposes in 1957 by P. VanZandt, .
M.D. of PHS.

(3) "LEffectives™ refers to survivors in good health
who are able to function in dail; life. Preattack, they
. are estimated to constitute 95.5 percent of the population.

The balance consists of inpatients (0.5 percent), out-
patients (1.0 percent), and other ineffectives (3.0 per{
cent}. The latter includes both the permanently disabled

who are not medical patients and the temporarily indis-

[G I: IG ‘: IE IS @ 1@ |« (oo v (& |w |IN =

posed.
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FIGURE V-6

UNCLASSIFIED ' . -

FORNAY, JSAE

h II‘IICK...iII
PROJECT,PONBST II

R ' O2TE.se® APRIL 1973
) READY SUMMARY ANALYSIS OF EFFECTIVES
CATEGORY HMD NEDICAL MANPOWER ee¢ OATA FIZLDS 01 PHYSICIANS

COLUNN 11 t2) 3 (L] 151 tE) [ 4} 18
. IPREATTACK SFREATTACKIEFFECT~ EFFECT~- SEFFECT~- SEFFECT~ fEFFECT- CEFFECT- ¢

$ TOTAL IEFFECT- ¢ IVES? IVES: IVESS Tves? IVES: TvES:

: H IVES: D ¢ L 0 ¢ 15 2D 30O :I O ¢ 803D ¢ 180 2P D v 305 ¢
CLASS 8% WASHINETON

‘ L ] .
OF Ot PHYSICYIANS ’ %108 Wy 9g 3159 2698 . 2920 2521 2915 . 2091
% OF PRESITACH TOTAL 100.0 95 .5 6£1.1 5.3 514 51.8% 58,9 618
T OF PREATTACK EFFECTIVNES 1co.0 10,2 60,0 53,8 SEa.l 6246 . B4%.3
CLESS oC OEP REGION 10 == NORTHMEST STATES KD ALBSKA
DF OF FPHYSICIANS B83%¢% Bo1R SB10 . Rgas 5816 5079 52119 Sy32
X OF PREATIMCK TOTAL . : 100.0 95,5 9.2 58.1) S7.6" 59.9 | ¥4 ] (L%
t DF PREATTACK EFFECTIVES tco.0q 12.4 ) B1.0 . 60,3 . EZ2.1 5.3 BTe7
NATIGMAL TOTAL
DF 01 PHYSICIANS 2183178 265851 16062 titors 9713%8% lUGiBI 115522 T 117154
t OF PREATTACK TOTAL 100.0 98,5 E1.7 39,9 35.2 l6.1° ‘R1.5 §2.3
X OF PREATTACK EFFECTIVES . IDO-P EQ.% LN 36.8 37.80 1.4 Gya.2.
. FIGURE V-6
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(4} The level of recovery prognosis built into the
factors in Figure V-5 between fatally injured and the
potentially-surviving injured (both direct and fallout)
does not distinguish between the levels of medical care
provided. This is in contrast to the medical recovery
model developed for DCPA and PHS by Research Triangle
Institute (RTI). The application of that model in the
estimation of the epidemic threat tc Michigan, Louisiana,
Detroit and New Orleans is described later in the dis-
cussion of local viability. Data acquisition and
operational limitations did not permit the application
of the RTI model to all SMSAs. Although not variable,
recovery prognoses implicit in the provisional factors
provided by the PHS officials are based on the assumption
of severely limited medical service for attack casua]tiés.
These factors make no allowance for the impact of possible
epidemics of communicable diseases fostered by the post-
attack environment such as are addressed in the study
of the two state and two city samples.

¢. (U) Geographical Shifts. The geographical groupings

(SMSAs and Uniform Federal Regions) on which these summaries
‘are.baseéd are built into the structure of the OEP category
PPH data, as described in the Resource Data Catalog.

d. (U) Long-Range Radiation Damape®

(1) The estimates of long-~term adverse health effects
due to radiation exposure are generally speculative, in

that there are insufficient concrete data to fully

.¥Stephen L, Brown, and others, PONAST Support Studies (Menlo
. Park, California: Stanford Research Institute, June 1872},

»
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confirm the relationships. For this reason, the calculated

long-term adverse health effects of the postulated PONAST
attack should be considered more from the standpoint of
possible rather than probable,

(2) Genetic Damage. The number of genetic deaths

arising from chronic ionizing radiation expeosures was
estimated using the following equation:

Ngd = 0.19 b; D/100 Q1)
where: b; is the number of firs{ generation births, and
D'is the chronic exposure dose in roentgens {R) for a
unifoermly exposed population. .

{3) Induced Neoplasms. The doubling dose equation

used to predict radiation induced neoplasms (other than
thyroid) is:

N = Nt x 10-6 x % x P, ¢
d

‘where: N* is the annual incidence rate of spontaneous

neoplasms per million of population; D is the exposure

-dose in roentgens; Dy is the doubling dose; and P, is the

surviving population. To predict radiation induced

thyroid neoplasms, equation (2) was altered to:

De+Dj De+Ds

*
+ FyN,
Dao . Ddy

where: Fo and Fy are the old and young population

P

Ny = FoNp* s x 1078 (3)
i

fractions; D and By are the external and internal
exposure doses; and D4, and Ddy are the doubling doses for

.the old and young, respectively.

(4) Induced Leukemia. Equation (2) was used to predict

the annual rate of radiation induced leukemia. The

doubling dosec was assumed to be 50R.
(5) Life Shortening. The estimated life shortening,

extrapolated from animal experimental data, was seven to

‘12 days per roentgen.

:'uﬁﬁiﬁSSHqgn _ | 36
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{6) Other Long-Term Effects. Other long-term adverse

health effects resulting from radiation expesures, such

as: anemia, cataracts, rétarded development in children,

‘and fetal development damage were assumed to have a
doubling dose of 5 rads.

e. w Alternate Shelter and Evacuation

(L L L

{1) (U) Alternate population casualty calculations, desicne&1
8

to investigate the utility and cost of various improved
c¢ivil defense programs, were made using essentially the
same methodological procedures as in the base case.
However, in the place of READY, these calculations wére
performed by the National Civil Defense Computation
Facility (NCDCF) using the DASH program. This program
inciuded dynamic assessment of casualties to a moving
population as appropriate. Documents describing the

DASH-model are cited above.

(2) (U} The types of improved shelter hypothesized in the

three improved shelter postures examined, together with

the order in which they were filled in each type of

geographic area, are set forth below in Figures V-7 through

¥V-10, Geographic areas are coded as follows: SMSC =

Centrzl City of SMSAs; SMSD = Balance of the urbanized
area of SMSAs; SMSR = non-urban areas of SMSAs; and REST

theiyalgnge of the country outside SMSAs.

18




FIGURE v-7

Dirothov

ASCIEIED EXISTING SHELTER PROGNAM

TYPE OF SHELTER SPACE

SHELTER ALLOCATION PRIORITIES

SMSC

SM5U

SMSR REST

NATIONAL FALLOUT SHELTER SURVEY

NFSS$/BG, SF. 25-1,500 pai
NFSS, EXIST/NG, NSF. 7-21 pai

NFS8s FUTURE/BG, NSF, 7«21 pat

PV, EXIST, 7-21 psi

PV, FUTURE, 7-21 psi

NESS, EXIST/AG, 5-12 pal

NFSS, FUTURE/AG. 5-12 pai

RESIDENCES

RES, BG.% 10 psi/29PF _
RFES, BG (SLANT).* 17 pal/lOOPF

RES, AG. 5 psi/3PF

BLAST SLANTING

BLAST SLANT. 25 psi/250 PF

© BLAST SLANT, 90 paif350 PF

SPECIAL PURPOSE BLAST

RFC BLAST. 72 psi/2000PF
RFC BLAST. 300 psi/3000PF

FALLOUT

SPF. 5 psi/100PF

EXPEDIENT

EXP. 3 psi/100PF

"

tmae
—

% Includes all homes with basement, to extent required.

NOTES:

SF = Special facilities, mines, caves, tunnele ]

NFS = Other NFSS facilitics

AG, BG = Above ground, below ground
RFC = Reinforced concrete and special purpose blast ehelter

. SMSC, SMSU, SMSR = SMSA Central city, sauburban, and rest of SMSA

REST = nen-SMSA pop/area

For movement to shelter, CSP times and modes of travel apply.
Movement to shelter is restricted to movement wu.hin central cltiee

and within countiea.

.

TS
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FIGURE V-8
IMPROVED SHELTER PROGRAM §-1

SHELTLR ALLOCATION PRICRITIES 1
SMSC S5MSU SMSR REST

TYPE OF SHELTER SPACE

NATIONAL FALLOUT SHELTER SURVEY

"NFSS/BG, SF. 25-1,500 psi
NFss, EXIST/BG, NSF, 7-21 psi

" NFS§5 FUTURE/BG, NSF, 7-21 pal
PV, EXIST. 7-21 psi _

PVK, FUTURE, 7-21 pai L. 3 -

NFSS, EXIST/AG. 5-12 psi .

NFSS, FUTURE/AG, 5«12 psi ’

bW
P PUR = P

[ JENNT N
[N T AR TN Sl

[--B
0 -3

RESIDENCES

RES, BG. 10 psi/29PF - . - o - -
RES, DG {SLANT). 17 psi/100PF ’ 6

RES, AG. 5 psi/3PF - . g

0 o~
0
D o

DLAST SLANTING

P

BLAST SLANT. 25 psi/250 PF - .1 s
- BLAST SLANT. 90 psi/350 PF . -5 - -

SPECIAL PURPOSE BLAST

RFC BLAST. 72 pai/2000PF ' : ‘ R
RFC BDLAST. 300 psi/3000PF : : :

FALLOUT
SPF. 5 psi/100PF

EXPEDIENT

EXP. 3 pai/100PF -

FIGURE V-8
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FIGURE V-9

IMPROVED SHELTER PROGRAM S-2

TYPE OF SHELTER SPACE

SHELTER ALLOCATION PRIOCRITIES

SMSC SMSU SMSR REST

NATIONAL FALLOUT SHELTER SURVEY

NFSS/RG, SrF. 25-1,500 psi

NF5S, EXIST/RBG, NSF, 7-21 pai
NF&S FUTURE/NG, NSF, 7-21 psi
PVK, FXIST, 7-21 pai

PVK, FUTURE, 7-21 psi
NFSS, EXIST/AG. 5-12 psi

NFSS, FUTURE/AG. 5-12 pai

RES. DG, 10 psif/29PF
RES, DG {SLANT). 17 psi/100PF
RES, AG. S psi/3PF

BLAST SLANTING

RLAST SLANT. 25 pei/250 PF
* BLAST SLANT. 90 psi/350 PF

SPECIAL PURPOSE BLAST

RFC BLAST. 72 psi/2000PF
RFC BLAST, 300 pal/3000PF

FALLOUT
SPF. 5 psi/100PF
EXPEDIENT

EXP. 3 psi/100PF =

[ Y N
WO 3 Vb N

- - - -

-- - - -

40
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FIGURE V-10 o "

IMPROVED SHELTER PROGRAM §5-3

TYPE OF SHELTER SPACE

SHELTER ALLOCATION PRIORITIES
SMSC SMs5U SMSR REST

e =,

NATIONAL FALLOUT SHELTER SURVEY

N¥S85/NG, SF. 25-1,500 psi

NFsS, EXIST/NG, NSF, 7-21 psl

NFSS FUTURE/BG, NSF, 7-21 psl

PVK, EXIST. 7-21 pai e
PVK, FUTURE, 7-21 psl :

" NFSS, EXIST/AG., 5-12 psi

NFSS, FUTURE/AG, 5-12 psi

RESIDENCES

10 psi/29PF

RES, BG,
17 pei/100PF

RES, BG (SLANT).
ES, AG. 5 pai/3PF

BLAST SLANTING

BLAST SLANT, 25 psi/250 PF
BLAST SLANT. 90 psi/350 PF

SPECIAL PURPOSE BLAST

. RFC DLAST. 72 psi/2000PF

RFC BLAST, 300 pei/3000PF
FALLOUT
_ELF.‘. 5 pei/100PF ‘
EXPEDIENT

EXP. 3 psi/100PF

[

[ ]

'

[ )
W N
00 =t B W N e

- -— - —-_—

UNCLASSIFIED

FIGURE V-10
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{(4) (U) Evacuation postures were calculated by first
removing either 70 percent or 100 percent as specified,
of the population of each standard lecation in the
urbanized area of each SMSA, over 100,000 population,.
The "evacuees" were distributed among the non-SMSA SLAs
in the State, in propertion to tﬁ? pre-evacuation popu-
lation of these SLAs. The population was then sheltered
as shown in Figures V-11 through V-14. It was assumed
that the evacuation was completed prior to January §
and that movement to shelter began on warning as out-
lined above in the improved shelter cases.

(5) (U) Costs of Alternative Civil Defense Pregrams. In

programs providing improved shelter or shelter of at

least 40 PF for the entire population, shelter is the most
costly element of the program. However, to make any
shelter system workable thererare other requirements such
as an attack warning system, emergency operations systems,
suppcrt,'and.research and development.

(6) (U} Costs of the alternative programs are summarized
in Figures V-15 through V-17. Figure V-15 reports the
cost of the existing program from FY 1962 through FY 1971.
This was primarily a program of locating and planning for
the use of fallout protection in existing structures.
Figure V-16 provides the estimated additional Federal
costs if the current austere program had been adapted to
the more comprehensive programs sufficiently long ago to
have them in place for the PONAST attacks. Figure V-17

costs are GNI' costs, They reflect the sum of the costs

»
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_ FIGURE V-11

EVACUATION PROGRAM E-1

Exact mirror of Soviet evacuated posture in Scenario A

TYPE OF SHELTER SPACE

SHELTER ALLOCATION PRIORITIES

kMmsc SMSU SMSR REST

Single Purpose Blast Shelter
(25 psi, 100 PF)

Single Purpose Fallout Shelter
{8 psi, 20 PF)

NOTES: 70% of SMSA population is evacuated to area of each State outside

SMSA's.

SMSA = Standard Metropolitan Statistical Areas
SMSC, SMSU, SMSR = Central city, suburban, and rest of SMSA

REST = Area outside SMSA's

FIGURE V-11
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. o ) FIGURE Vv-12

.

EVACUATION PROGRAM E-2 .
70% of urbanized population of SMSAs dispersed 1o 100 PF rural shelter; 30% of urbanized
population in NFSS below grade space in SMSAs: non-urbanized population in 100 PF shelter

SHELTER ALLOCATION PRIORITIES

<
!

ot ASSIFIED e

TYPE OF SHELTER SPA
SPACE SMSC | SMsU | SMSR | REST
: {
NATIOMAL FALLOUT SHELTER SURVEY

NFES/PG, SF. 25-1,500 pai a 1 . 1 ~ .1
NFsSs, nnIST/RG, NSF, 7-21 poi 2 ‘2 - 2 2~
NF58 FUTURE/NG, NSF, 7-21 poi 3 3 3 3
PV, nNIST. 7-21 pai 4 4 4 4
PV, FUTHURE. 7-21 psi _ .
NFSS, wNIST/AG, 5-12 pol
NFS5S, FUTURE/AG. 5=12 psl

RESIDENCES -
RES, NG. 10 psi/29PF = i
RES, BG (SLANT). 17 psi/100PF 5
RES, AC. 5 psi/3PF .

BLAST SLANTING )
BLAST SLANT. 25 psi/250 PF
BLAST SLANT. 90 paif350 PF
SPECIAL PURPOSE BLAST
RFC DLAST. 72 psi/2000PF I :
RFC TLAST. 300 psi/3000PF )
FALLOUT
_ SPF, 5 psi/100PF - 6

EXPEDIENT

= (Performance of EXP "
EXP. 3 pBi/lOOPF will be assumed same
—_— as SPF,

»
FIGURE V-12
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FIGURE V-13

EVACUATION PROGRAM E.3

{70% of urbanized populatien of EMSAs dispersed to rural areas. All
population in 5-3 shelter appropriate to their new location} -

TYPE OF SHELTER SPACE

SHELTER ALLCCATION PRIORITIES

SMS5C,

SMSU SMSR REST

NATIONAL FALLOUT SHELTER SURVEY

NFSS/BG, SF. 25-1,500 psi

NI"S5, EXIST/DG, NSF. 7-21 psi
NFSS FUTURE/DBG, NSF.-7-21 psl
PVK, EXIST. 7-21 psi

PVK, FUTURE. 7-21 psi
NIFSS, EXIST/AG. 5-12 pat
NFSS, FUTURE/AG. 5«12 pel .

RESIDENCES

RES. BG.
RES, DG (SLANT).
RES, AG, 5 psi/3PF

10 psi/29PF
17 psi/100PF

BLAST SLANTING

NLAST SLANT. 25 psi/250 PF

BLAST SLANT. 90 psi/350 PP

SPECIAL PURPOSE BLAST

RFC BLAST. 72 psi/2000PF
RFC BLAST, 300 psi/3000PF

FALLOUT
SPF. 5 psi/l00PF
EXPEDIENT

EXP. 3 psi/l00PF
- as SPF.

Performance of EXP
will be assumed same

i

00.al W1 B e N
[ JRCIT R ION Fe

Toex

BUT 28% [

- ———— i e
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* FIGURE v-14

EVACUATION PROGRAM E- 4
100% of urbanized population dispersed to rural areas.
All population in 40+ PF Fallout Shelicr

TYPE OF SHELTER SPACE

SHELTER ALLOCATION PRIORITIES

SMsC SMSU SMSRL RESGT

~ EXP, 3 psi/100PF

NATIONAL FALLOUT SHELTER SURVEY

. NF8S/PG, ST, 25-1,500 psi .

NF5S, FXIST/RG, NSF, 7-21 psi

TNFSS FUTURE/NG, NSF, 7«21 pal

PVK, FNIST. 7-21 pai
PVK, FUTURE. 7-21 psoi
NFSS5, RXIST/AG. 5-12 pal

'NFS5, FUTURE/AG. 5-12 psl

RESIDENCES

RES, IG.
RES, BG {SLANT).
RES, AG. 5 psi/3PF

— "

10 psi/29PF
17 poi/ 100PF

BLAST SLANTING

© BLAST SLANT, 25 psi/250 PF

BLAST SLANT, 90 psi/350 PF -

SPECIAL PURPOSE BLAST

RFC BLAST. 72 psi/2000PF
RFC BLAST. 300 psi/3000PF

FALLOUT
SPF, 5 psi/100PF

EXPEDIENT :
T~ {Perf{ormance of EXP

will be assumed same

I

ALL POPULATION EVAC[UATED

FROM SMSAls.

as SPF.

UNCLASSIFED w6
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FIGURE V-15

COST OF EXISTING CIVIL DEFENSE PROGRAM,
FY 1962 THROUGH FY 1971

{MILLIONS)
COST
ELEMENT COST_

TOTAL | . $1.073.7
Shelter : Lo T 356.7

. ‘Warning 20.6
Emergency Operation.s - A ,ua.i
Research and Development 89.¢

. Support | . . 488, 6

NOTE: STRATCOM costs for civil defense commaunications and

warning systems are not included,

. A R FIGURE V-15
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FIGURE V-1b
ESTIMATED ADDITIONAL FEDERAL COSTS

1F THE CIVIL DEFENSE PROGRAM HAD BEEN EXPANDED

COST
ELEMENT

TOTAL
Shelter
Warning
Emergency Operations
R.ese:.zrch and Development

Support

 UNCLASSIFIED

{MILLIONS)

SHELTER PROGRAM’

EVACUATION PROGRAMS

S-1 s-2  S5-3 E-1&E-2  E-3 E-4
$3,082 $7,696 S£32, 328 $5,573 $18, §75 -$8, 987
2,492 6,941 31,193  4.983 18,030 8,397
380 380 380 380 380 380
70 185 480 70 330 70
65 90 125 65 110 65
75 100 150 75 125 75

.

48 FIGURE V-16
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FIGURE V-17

ESTIMATED ADDITIONAL GNP COSTS
IF THE CIVIL. DEFENSE PROGRAM HAD BEEN EXPANDED

COST
ELEMENT

TOTAL
Shelter
Warning
Emergency Operations
Res;arch and Development

Support

OCLASIFED

L

B T T T

(MILLIONS)

SHELTER PROGRAM

EVACUATION PROGRAMS

=1
§

S-1 5-2 5-3 E-1&E-2  E-3 E-4
- $7.239  $11,810 $32,882  $5.596  $19.401  $8,397
6,649 11,055 31,747 5,006 18,456 8,397
380 380 - 380 180 -380 380
70 185 480 70 330 70
65 90 125 65 110 65
75 100 150 75 125 75
.
FIGURE V-17
49
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of Figure V-16 and the costs to homeowners of improving
the protection afforded by their home basements.

(7) (U} Elements of Costs. Shelter costs in the existing

program cover surveys of existing structures to locate
fallout shelter, marking and provisiéniﬁg of shelter
facilities, shelter use planning, and architect and
engineering support. Program S-1 adds portable ventilation
devices for below ground shelter,.subsidies for slanting
new construction to obtain improved dual-use shelter f?og
btast and fire effects, and upgrading of homé basements.
Programs S5-2 and S-3 and evacuation program E-3 add to
Program S-1 special purpoese fallout shelter and special
purpose blast shelter to constitute full shelter programs.

(8) (U) Warning in the existing pregram consists of 1?nd:

-1ine national warning system with reliance on sirens to

warn the public. The cother programs add the Decision
Information Distribution System (DIDS) which is a nation-
wide teletype and voice warning system to all levels of
government. In addition to providing the transmitterss
and receivers for Federal, State and local governments
(including siren activators), the warning system with DIDS
would provide receivers for congregate facilities such
as industrial plants, schools and large apartment houses.
Costs of all of these and of completing the ocutdoor
siren warning coverage are included in the costs shown in
Figures V-16 and V-17. All families are assumed to
receive warning through DIDS-activated‘devices built into
TV sets.

(9) (U) Emergency Operations costs include Federal, State,

and local Emergency Operating Centers; fixed, mobile and

‘aerial radiological monitoring; civil defense communications

»
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systems; protection for Emergency Broadcast System
stations; damage assessment capability; and the 1like.
(10) (V) Research and development costs are those required
to improve and simplify civil defense technigques and
systems.
(11) (U} Support costs include matching funds to State
and local governments, information activities, training

and education, and government.

2. (U) Continuity of Government

a. (Definition.) For the purposes of this study
continuity of government is defined as the continued existence
and operation with scome significant -degree of effectiveness
of the various levels of government. This includes the
Presidency, his executive offices, the Executive, Legislative,
and Judicial branches of government, and extends to the
operations of State governments. It focuses on the survival
of key government officials and emergency relocation sites
and on provision for a capability by civil agencies of the
Executive Branch to carry out the functions that would

directly contribute to national survival and security during

Mlmlp-nl'-'lwll—-ll-'wlulp-lp-p
= e e |e 14 o o e Ju (0 e o e Jo 1w e e e e e

and after.nuclear attack. It includes consideration of the
relocation of key elements of government, the survival of
persons in the line of succession to the President, communi-
cations with the President, interagency communications,
communications to the field, transportation, type and level
of skilled personnel required and available, the necessity
of establishing new centers of government, the attack effects
on current bperating offices, and related topics.

b. (Source Material.) The inputs for the continuity of

government analysis included: (1) the PONAST Scenarios

lulu’wuumuwnm
chmqmwh'u!u

summarized in Volume II, (2) the statement of government

GACLASSIFIED .
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emergency plans summarized in "Federal Emergency Plan D"
(SECRET) by OEP (March 1970) and “"The National Plan for
Emergency Preparedness" published by OEP in 1964, (3) policy
guidance in the OEP memo to Defense Coordinators issued in
August 1970 by the Assistant Director of Government Prepared-
ness entitled "Guidance for Essential Functions," and (4}
the germane READY model computer runs. The latter are
summarized as (ollows:
_TABLE 6
READY COMPUTER RUNS FOR CONTINUITY OF GOVERNMENT

OEP Catalog*

Subject Category Reference Format®** CLSFN Scenario(s)
Presidential

Succession GPS New SAPOS s A, C
Presidential ’

Succession GSP New PAEDAC TS A, C
Executive Hgs-

Space GFN I1-1 SAPOS S A, C
Executive Re- )
location Sites GER I11-5 PAEDAC TS A, C
OEP/OCD

Regional

Offices 425 React PAEDAC s A, C

Federal Field
Offices GFB I71-1 SAPOS .5 A, C

Federal Field
. Relocation GEF 11-17 SAPOS s A, C

- State Govern- :
ment Location GES I1I1-19 PAEDAC S A, C

*Resource Data Cutalog, published as ISG-101 by OEP
(January 1972).
®*Eormats described in paragraph d. (Analysis), below.
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c. {Assumptions)

(1) The terms of the basic scenario werc observed:
the Federal Government national and field offices and
the State cffices were at a, posture at the time
of the attack, government agencies’ disbersal to relo-
cation sites had taken place, and 80 percent of the
professional staff and 50 percent of the clerical staff
assigned to the sites in an attack situation were in
place as of 5 January 1971. ’

(2) Cabinet secretaries, presidential advisers and
other key White House staff were assumed to be positioned
according to plans existing on 5 January. The President
was assumed to be aloft in his command aircraft. This
assumption was coordinated with the military subcommittee.

(i) The followinpg criteria were used to classify.a
given agency or [acility as "operable™:

. (a) The physical facility is undamaged or sustains
only light damage, and
(b) Total casualties inside the facility are

10 percent or less.

(4) Cémmunications capability after the attack was made
the subject of the separate analysis by the Office of
Telecommunications Policy (OTP) and the National Communi-
cations System {NCS) assisted by the ATET.

{5) Consistent with the results of the Human Sciences

Research, Inc. study,* it was assumed that the fabric of

the nation as a society was not entirely disrupted and

*Bruce C. Allnutt, A Studv of Consensus on Psvchological Factors

Related to Recovery trom huclicar Attack (McLean, VA: Human
Scilences Rescarch Inc., May 1571).
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the population, after the first shock_of attack, was
able psychologically and emotionally to cope with the
situation.

d. {Analysis)

(1) The analysis was based on revieﬁ of the computery
printouts summarized in Table 6, above. The formats
employed included the Summary Analysis of Postattack
Operability and Survival (SAPOS)} which is illustrated in
Figure V-18 and the Point Analysi; of Experience, Damage
and Casualties {PAEDAC) which is illustrated in Figure
V-19. The SAPOS format is an entirely new one in the
READY system. It was devised to show, as graphically ai
possible, the operaticnal capabilities of various classes
of emerééncy or other operating facilities in the
immediate postattack environment. Hence, the facilities
being summarized are distributed not only on the basis of

operability but those that are operable are further

divided between those that are "threatened" and those that

are "safe." In this context, operations are "threatened"
if there is an Equivalent Residual Dose (ERD) in excess.
of 175R in the operating areas of the facility. The
Point Analysis format, previously used, also was revised

to show more explicitly the operating conditions and

* attack effects at the location.

(2) Initial decisions on the relocation of Government
headquarters after attack were made from the data avail-
able in the printouts, Where this data was not adequate,

information was obtained from the Defense Coordinator

of the agency concerned. This was particularly significant

when the prime relocation site was not operable and

information was needed on the agency plans to relocate

»
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to other places. Insofar as possible, the actual plans
of agencies were used,

(3) The initial decisions by the Continuity of
Government subcommittee on the locqtipns of agencics
postattack were made without considering the factor of
communications. A separate study group on communications
then reviewed the tentative decisions in light of that
factor. Adjustments were then made in the initial
decisions if they were incompatible with communications
capability. The degree of capability to communicate
with the public was considered as a prime factor.

(4) In the analysis of the capability of State govern-

- ments to operate, a decision was first made on the effect

of the attack on the State capitols and on the prime
telocation sites. If these were not operable, review
was made of ether State offices which survived. Such
offices include the Civil Defense Headquarters, the
highway department relocation sites, or some other
branch of the State government. Failing to find any
operating site by these procedures a decision was made
that the ncarest sizable town in a clear zone as far as
attack effects were concerned would serve as a State
headquarters. These decisions were then considered when
information became available on the communications factor.
It is recognized that from a personnel and facilities
standpoint it is difficult to operate a State headquarters
from a totally unpreparcd locatign_aand time would be
needed for the development of an effective orgarization.
{5) The initial decisions for the D+1 situation were
restudied to apply to a D+90 time frame. New locations

were selected for some agencies, particularly when the

»
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D+l location did not provide enough room for continued,
expanded operations.

(6) After the 5tudy Group on Government Continuity had
concluded its analysis of the surviving governmentai
resources, the report was studied by the éntire PONAST
Institutional Factors Subcommittee to reach a composite
judgment on the ability of the agencies of the Federal
Government to perform essential functions as defined in
OEP guidance. -

(7} To the extent possible, conclusions were placed in
a time frame. As examples, the Suﬁcommittee was asked
to judge when the first national assessment was possibile,
when the President could talk directly to the Nation by
radio or TV, etc.

e. (Divergencies)

(1) There were two major divergencies or analytical
excursions from the basic line of study. One of theée
involved the Presidential line of succession as specified
in Scenarios A and C. 1In Scenario A, the key personnel
were assumed to have relocated in accordance with
established emergency plans. In Scenario C, key personnel
were assumed to be at their headquarters offices when

the surprise attack occurred,
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(2) The other major divergency involved a |
key facility. Due té—a difference in
the vulnerability numbers assigned to the facility in the
two different data bases used affecting the weapons
assigned, the OEP computer showed the facility as operaiional
while the output produced by the Department of Defense showed
a 90 percent probability of severe damage. The study ‘
report usecs the DOD finding as being the more realistic.
3. () Military ' ' :
a. (ﬂ Service Residuals

. {1} (U) (References.) The following references were used
in developing the damage assessment and survivability of
.US forces worldwide:

(a) PONAST I, dated 31 October 1969, 5

(c) The JAD data base.

(d) The FORSTAT data base. )

(e) NMCSSC computer printouts of the data bases
placed against the nuclear laydown.*

(f) DIA Physical Vulnerability Handbook.

(g) BuPers Report M-520. o

(h) SECNAY E X0S 695 DETAIL.

(i) OPNAV Notice C3110.

(j) OPNAV Notice C5400.

lm |2 |3 [3 lz [3 IG ‘; |: |; IG I: l: |: |: }; 0 (o I~ [ itk W N e

(k) DCSPER 46 Report.

. ¥NMCSSU data processing methodology is summarized in Appendix B.
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(4) (U) Command, Control, and Communications cH

(a) General. The Service c? situations was
analyzed individually by each Service. In additien to

3 methodologies listed below there have been off-

the C
.shoot studies of broad area communications, command,
and control made by other agencies of the Government.
They are included in other portions of this study.

(b) Army ¢3. The DCA analysis qf the DCS was
furnished to the Assistant Chief of Staff for Communi-
cations-Electronics Office. The DCA analysis was

" considered applicable to the Army's communication
survivability in that the Army relies on long-haul
DCS communications systems, e.g., AUTOVON, AUTODIN,
and AUTQSEVOCCOM.

(¢) Navy/Marine Corps c3. A special damage assess-

ment of Naval Communications Facilities was obtained
from NMCSSC. The DCA analysis of the DCS and the
damage’assessment of Naval Communications Facilities
were provided to the Naval Communications Command
through OPNAV with a request far an evaluation of the

capabilities of the intra-Navy communications.
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This formed the basis for Naval €. A& detailed analysis
was provided for the Scenario A attack by that command.
Since the damapes in Scenmarios B and C were, with few
exccptions, the samc as that of A, they were evaluated
within the study group.

(¢) Air Force ¢3. Communications degradation
assessnent was accomplished utilizing the JAD data base
as evaluated by NMCCS. Air Force communications
personnel, both at [iQ USAF and'HQ SAC, analyzed these
tables using a 50 percent DE criterion for facility é
destruction in evaluating the effects on c3. Their
analysis was aided by the inclusion of DCA, Navy, and

Army Reports on residual c3 capability.

(5) (U) Supply Support !
. {a) General. There is no all iaclusive data base
or scrics of data bases that account for military
supplies. As improvements are made in the JAP_und L
the FORSTAT data bases, they should become more useful
in analyzing supply residuals. The Service supply
residuals were determined through methodologies that

varied among the Services.

(b) .Army Supply Support

1. (Army POL Inventory.) POL storage residuals
werce determined by use of NMCSSC/JAD rum output .
and the "average UE" method.

2. (Army Conventional Ammunition.) Ammunition
inventories in the Asian and European.land mass
wére considered lost. A cost of $1,684 was applied
-per short ton lost worldwide.

3. (Army Supplies and Sparec Parts.) Department

of the Army Worldwide. Asset Position as of

rv
.
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31 December 1970 was the basis for determining
depot losses. Supplies on hand in depots in the
Asinn and Europecan land mass were considerced lost.

(c) Nuvy/Marine Corps Supply Support

1. The analysis of supply sﬁpﬁort Temaining in
the Navy was made based on the damage assessment
to the JAD data base, augmented with the gquantity
and value of sparc parts, ammunitions, and POL
obtained from inventories provided by OPNAV (OP 04).
A listing was obtained from OP 403 which provided
POL inventories by location and type of fuel
(AYGAS, Jpa, JP5, Diesel, Fuel 0il Navy and
Distillate). OP 403 extended the inventory in
barrels to a cost figure. The JAD damage assessment
was compared to this listing to obtain the amount
and cost of lost POL. Where the JAD sometimes
splii the POL on a base to above ground and
underground, each with its own VN number, it was
necessary if only a2 portion was lost, to use the
JAD capacity f{ipures to obtain a rétio of destroyed
POL on the basc. This ratio was then applicd to '
the inventory from the OP 403 listing.

2. (Navy Conventional Ammunition.) Prices

-and weights of ammunition stored in major CONUS

and overseas bascs were obtained from Mechanicsburg
through OP 04. Ammo was segregated to Air, Gun §
bepth Charge, SUS material, U/W Torpedo ASROC,
Mines. To complete the analysi;, the cost of
ship's cxpendable ordnanc; was obtained from the

Navy Progrum Factors book (OP 90P}.
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3. (Navy Supplies and Spare Parts.} A central
accounting of supplies is available only at the
Supply Center, Depot, NARF, or Shipyard level.
OP-04 estimates that this represents 95 percent
of the total costs of all naﬁal‘supplies. Spare
parts, etc., on ships are considered expended and
not within the inventory system. A cost of
supplies in the above named facilities was obtained
_through OP 04 and assesseé to the installation.

(d} Air Force Supply Support

1. The evaluation of supply support and its
overall effect on the Air Force was obtained by
¢close evaluation of destroyed base facilities in
the JAD. Review of the JAD by DCS/Supply §
Logistics provided the dellar value of good;
destroycd and an estimate of US capability to
support a residual force with surviving supplies.

2. (Motor Vehicles.} Residual motor vehiclies
assigned to the Air Force were determined by
Logistics Command via DCS/Supply and Services.
fhey provided a current listing of vehicle count
and monetary value by base. The JAD attrition of
major bases was then reviewed for lost or surviving
vehicles and the values calculated.

7 3. (Nen-Nuclear Munitions.) The sources of
this evaluation were the Worldwide Controlled Air
Munitions Report dated 19 January 1971 and the
Worldwide S-18 Munitions Ton R;port of 5 February
1971. VUse of these two documents permitted account-
ing for munitions as a base to use against the JAD.
This allowed the identification of shortages zand

dollar value losses for munitions. »

UNCLASSIFIED
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.

{8) (U) Militury lIpnstallations

-

{a) General. Primary assessment of military install-

ations was made through use of the JAD data base.

{b) Army Installations

1. (Status of Active Army Installations)

a. {Facility Destruction.) Determined by
use of NMCSSC/JAD run output and the "average
DE" method.

b. (Fatality Rates for Main Port Areas.)
From NMCSSC/JAD runs. i

c. (Fatality Rates for Lispersal Areas.)
From Army runs. :
d. (Army Installations Destroyed.} From

NMCSSC/JAD runs.

e. (Status of Major Army Headquarters.)
Based on physical damage from NMCSSC/JAD runs
and "average DE" method, and NMCSSC/JAD
fatalities output. -

(c) Navy/Marine Corps Installations. Installations

. were evaluated from the results of the damage assess-

ment of the Naval installations in the JAD. While
these data included the major installations, it is
apparent that an intensive review of the data is highly
desirable. Analysis was augmented by installation
information obtained from OPNAV. A special report

was obtained through OP 44 and NAVFAC. It was prepared
in Port Hueneme and was a listing of all Navy installa-
tion§ sorted in state or territory/country order and
arrangcd by typec of installation within the state.

Current replacement costs of Class 2 real property

were brpken out to: a. Family Housing, b. POL Facilities,

UNCLASSIFIED
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¢. Ship Support Facilities, d. All other functions.
These costs were then totaled for the facility and
totals were provided.by state or territory/country and
finally a grand total. Along with the output, the
multipliers for computing May 1971 replacement cost

of the property was provided. For example, taking
1971 as a 1.0 base, 1958 costs were multiplied by
1.566 for permanent and 1.594 for semi-permanent and
temporary property. The same data were obtained fori
Marine Corps properties.

(10) “ Unmobilized Reserve and National Guard

Micta i1 [T methodology for assessing this requirement is con-
tained in Appendix C.
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4, ‘Local Viability*

a. (U) Radiation Denial
(1) In damage assessment studies the denial of free
access to a facility or to a particular land area generally

has been established in terms of a schedule of permissibie

®¥Gtandard local viability time-classes used were: Class 1--
D+] day, Class 2--D+15 days, Class 3--D+30 days, Class 4--D+80
days, Class 5--D+180 days, Class 6--D+365 days, Class 7--D+

- 718 months.
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access times depending on the standard intensity levels
which are cxpressed in roentgens per hour as of one hour
after detonation {SI=R/hr at H+l). As a rule, the effort
was made to delay the access time so that the radicactivity
decay will lower thc radiation intensity to am extent
that exposure to it would not induce sickness. The
formulation of an access schedule requires data and
assumptions about: (1) the previous doses received,

(2) the doses required to produce radiation sickness, and
(3) the effective protection factor (24 hour) that would
be afforded when the facility or area is put to the con-
templated use,

(2) The determination of the local viability date for

an SMSA rtequires a forecast of how long after the attack

-the SMSA can be expected to resume intraurban circulation

and activity without widespread restriction from persisting
fallout radiation. This restriction is expected to take
longer than would be necessary simply to avoid radiation
sickness on the part of the great bulk of the population.
This is so for several reasons: (1) in the absence of

widespread adequate instrumentation there would be only

inprecise and unreliable information on the doses individuals

had received; also the vagaries of erratic distribution

of radiation intensities would not be known, (2) individuals
have no way of knowing in advance how much more or less

than the-average sickness threshold radiation dose each
could tolerate without becoming sick, and (3) many indi-
viduals might refuse to risk additional exposure even

when the prospect of radiation sickness is minimal; alseo
some would refuse to expose themselves even to very low
doses, because of possible long-range effects such as

»
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leukemia, life shortening and genctic damage. This latter
reluctance could he increased hecause of widespread
observahle radiation sickness among both those who will
eventually die and those who eventually will recover.

{3) In keeping with the foregoing Eoﬁsideraticns, the
following decision rules were adopted to determine the
periocd of local viability denial due to fallout radiation:

(a) If during the shelter period 40 percent or more
of the nonfatally injurcd (inclLding nonfatally
irradiated) survivors received a sickness dose of
radiation (200 R or greater) it was assumed that moré
than 180 days would bec required for viability. On

this basis, the sixth (D+365) of the standard local

viability classes was selected.

(b) If during the shelter period between 20 ;nd

40 percent of the nonfatally injured survivers had

received a sickness dose of radiation it was assumed

that more than 90 days would be required for viability
and the fifth (D+180) standard class was selected.

(c) I1f less than 20 percent of the nonfatally
injurea survivors had received a sickness dose but if
 20 percent or more of the nonfatally injured survivors

had received a submarginal sickness dose (100 to 200 R)

it was assumed that:

1. If of the SM5A land area 20 percent or more
had a standard intensity of 1000 R/hr or more,

the standard class 4(D+90) shouid apply; |

2. If of the SMSA land area iess than 20 per-

cent had a standard intensity of 1000 R/hr or mere,

lg lg f‘; l?.l I: Ia Iﬁ Im Iz l'lkj Ig I:; ["; l: I; l; I: }t:' ':; [E I’; @ jo [ v | & (W N =
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{d) If less than 20 percent of the nonfatally
injured survivors had received a sickness dose and less
than 20 percent had received a submarginal sickness
dose it was assumed that the viability would occur at
a time when the combination of shelter doses and post-
shelter doses would not exceed an ERD of 175R, which
is 25R below the assumed sickness threshold dose.
(This could allow an accumulatipn of as much as about
23S5R over a one month pericd, and 610R over one year.
The exact relationship between ERD and total accumulqted
dose may be calculated according to the following :
assumptions: i
1. Ten percent of the injury attributed to the
dose is irreparable, ’
2. The remaining 90 percent is repaired at the
rate . of 2.5 percent per day,
3. Recovery is continuous during protracted
exposure,
4. Fallout radiation dose rates follow a
p-1.2 decay scheme.)
Table 7 was used for applying the criterion of keeping

‘the ERD to 175R or less.
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TABLE 7 =
MAXIMUM STANDARD INTENSITILS (R/HR)* FOR SMSA VIABILITY 2
Denjal 3
Termination ’ ERD Dbse (R) in Shelter
_ Class _ 0 1] ) 50 4
1(D+1) 730 660 590 520 5
2(D+15) 3,150 2,970 2,780 2,570 ]
.3(D+30) 5,090 4,866 4,610 4,040 7
4 (D+90) 12,020 . 11,690 11,330 10,930 ]
S(D+180) 27,640 26,680 25,650 24,530 9
6(D+365) 132,340 129,460 126,416 123,120 10
ERD Dose (R) in Shelter 11
100 170 L) T60

1(D+1} 440 360 270 170 ; i%
2(D+15) 2,350 2,100 1,810 1,430 =
3(D+30) 4,040 3,710 3,310 2,770 ii
4 (D+30) 10,450 9,980 9,360 8,470 Ii
S(D+180) 23,280 21,830 20,035 17,870 17
_q(n+365‘) 119,480 115,340 110,310 103,260 :8'
These maximum standard intensities are computed on 13
the assumption that: (1) the maximum ERD in shelter 20
does not exceed that in the column heading, (2) the 21

total ERD does not exceed 175R, (3) the stay time after 22 .
shelter emergence is not limited, and (4) the effective 23
.around-the-clock protection factor (PF) after emergence 24
is approximately four. An effective PF is derived for 23
factory workers and for truckers and deliverymen from 26
27

‘the PF assumptions given in Table 8.

¥Standard Intensity [SI) in Roentgens per hour as normalized
" to H+l hour.
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TABLE 8
ELEMENTS OF AROQUND-THE-CLOCK EFFECTIVE PFs

In Residence At Wwork Commutin
Class of Time Time Time Effective

Operators {HR) PF (HR) PF (HR) PF PF
Factory T
worker 14 5 8 5 2 .2 4.44
Trucker §

Delivery-

man 15 5 ¢ 2.5 0 3,63

The effective 24 hour PF can be readily calculated
since the reciprocal of the effective 24 hour PF is
the sum of the fraction of the day's time in each
element divided by the PF for that element. The
‘effective PF for the truckers and deliverymen, being
the lower, is controlling for local viability. It is
assumed that 3.63 could be raised up to 4,0 by selective
decontamination and personnel rotation with factory
workers.
(4) These decision rules were applied for each SMSA
to determine which of the standard local viability dates
should apply. This application required data on the level
of casualties and the shelter radiation doses among the
ﬁgurvivors in each SMSA. The former is provided by the
.8AC (see Figure V-3) and the latter by the éASD (see
Figure V-4). The SASD format distributes the survivors
- among-five shelter dose groups. The maximum doses for
"each of the five ranges are: 25R, 50R, 100R, 200R, and
600R, respectively. The Summary Analysis of Land Analysis
of Land Scheduled Availability ({SASLAV) format which is
illustrated in Figure V-20 provided the basis for deter-

mination of the . fractions of SMSA land area above 1000 R/hr.
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b. (U) Casuulty Impact Status (CIS). The seven CIS classes,

among which the SMSAS are distributed, are distinguished in
terms of the maximum percentage level of fatalities and of
total casualties in the respective SMSAs. .These levels are
shown in the footings for each class in Figure III-7 oi.
Volume III. The applicable Jdistribution is shown in a
computer tun of the Summary Anulysis of Arca Casualty Impact
Status (SAACIS) Tformat. This is illustrated in Figure V-21.
CIS classes were used as the basis for-estimating the
requirement for ﬁilitary support to c¢ivil authority.

c. _gFLocal Government Capabilities

(1)-(u) General

{a) As set forth in the preattack scenaric, it was
assumed that all local governments having emergency
operéting centers had moved_to them prior to the attack.
DCPA maiﬁtains a data base .of State and local government
emergency operating centers, including those planned,
under construction, and operational. For the PONAST

- study, this data base was edited.to extract a data base

" of. those emergency operating centers which were
operational on 5 January 1971, or which could have been
made so during the scenario crisis period. ' The data |
base contains engineering estimates of physical
vulnérability and fallout radiation protection factors,
for each facility.

{(b) The Scenarioc A attack was run against this

- edited data base. Governments in EOCs with moderate
.or greater damage were considered inoperative. Those
with light damage or less were considered to be

::operational uniess they had an inside ERD greater

:» than 450R. Those that had an inside dose of 200 to
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450R were considered to need temporary management support
because of radiation illness.

’(. In the case of SMSAs in which there are no
prepared emergency operating centers, the survival of
local government wus estimated on the basis of casualty
levels, number of weapons impacting and any other data
or local knowledge available on the SMSA in question.
These estimates were made by a panel of DCPA professionals
knowledgeable in State and local government and emergency

operations.

(2} (C) Military Support of Civil Authority
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d. (U) Life Support Capabilities :

(1) Medical and Health Care !

{a) Attack Casualty Load. For the local viability
assessment the determination was made of the date for '
which the medical deficit disappeared. This deficit
was the amount by which casualties who wére still sickl
or injured as of 2 particular date exceeded the case I
caring capability of the surviving physicians in good
health as of that date. ;Thf numbers of persons sick
or injured on the selected dates in each SMSA were
tgken from the Summary Analysis of Medical Status (SAMS).
Figure V-22 illustrates one page of output %n that

.format. The.other side of the comparison requires the
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number of able-bodied physicians by SMSA on each

selected date. This is shown by Summary Analysis of

Effectives (see Figure V-6) on OEP category HMD, Health

Manpowér descrited on page XI-1 of the Resource Data

Catalog. The timc-phasing for both sides of the

comparison was governed by the factors in Figure V-4,

The actual matching of the casualty caseload with the

available physicians, by SMSA, was made by special

computer physician supply-requirement comparison for

each SMSA. Output of this special type run is

illustrated in Figure V-23.

The establishment of a

deficit or surplus in this comparison required the use

of factors representing the assumed average load
cafrying capability of the physicians through the

postattack period.

These factors, provided for this

study by the Public Health Service, are shown in the

following table.

POSTATTACK PHYSICIAN CASELOAD LIMITS

TABLE 9

Postattack
Date

De1

" D1
D30
‘D+90
'D+180
D+365

'(bj Epiéemic‘fﬁreat.

Max imum Physician Daily

Casualty Caseload

90

2
72
60
60

60

For two states and the major

Jeity in each, estimates of deatls from communicable

and infectious diseases during the first year postattack

" were produced with a postattack health prognosis model

ll\lBU\Sb\ ‘3

83

.

CRCN R IR N AN R

L

=~ S EY- T T N T I T ¥ S P L | 5]

| =

o Lo o
[SE [ 1]

ot
[

I

foes
wn

-



B TR,

e
=
=
- |
£a ' .
e | FORMOT, «H S~RC
= : - PROJECT, PONAST
TINE : .% DOCTORS 2 .
PERICD ¢ ¢ IK €GOD 3
NO De 2 S HEMTH ¢
108y3) ¢ H :
CLASS 1000." . ALL SHSA'S
1 1 ' ar19s53
2 1S RN § 273 O
L 4 .
3 10 u251$
‘v 0. wire
s 100 w5837
-6 385’ . 6135

-

P P T e O R TO AL S e R o

. | o
FIGURE V-23 =
R &2
UNCLASSIFIED I~
. - ‘ P4GE.. 1052
ATTACK guald] -_-
. ' DATE«se9 APRIL 1973 F&'i
U2 FATALLY & TOYAL P TOTAL - P TOTML ? H H v
, . & INJUREO IINPATIENT: ~ OUT- SSURVIVCRS! DOCTORS I DOCIOR 3 OCCTOR 3
¢! "TSURVIVORS: PATIENT IREGUIRING: REJUIRED:ISHCRTAGE ! SURFLUS @
LT : ISURVIVORS: CaRE 2 [ : :
. ; - L X T N = ] - - 2 T ¥ — X R L RN L L R X L Y Y2 S )
. ©p32TL62 117612  1°CEA20 93ITIS9Y 104129 56176 o
e 7188791 NEISLI7  ICIOZET 6444225 83503 45782 0
687937 2127841 7231962 4119102 5749¢ 15018 0
. 0 137M64 429668 ° 2402825 NGOu 7T 0 8127
0. 905712% 23872 1148196 1070 "o 26367
; 0 V2E86IY 92167 s$20801 2600 i} 37716
L] . .
[ ]
3
. s .
FIGURE V-23



called "Total Emergency Health Care System Model"
develoPed by Research Triangle Institute of Research
Triangle Park, NC for DCPA. The model and its
application are cascribed in Pyecha, J. N, and other,

Alternative Designs for Systems for Providing Postattack

Medical Care, Final Report 0U-407, Research Triangle
Institute, (October 1970). The analysis used in the
PONAST problem is described in a classified RTI report.*®

‘(2) Sustenance

{a) Food
. 1. For food requirement base the numbers of
survivers as . of D+30 were taken for each SMSA from
‘ th; time-phased listing in the Summary Analysis of-
-Survivors (SAS) format illustrated in Figure V-24.
IThis teflects the application of the casualty status
fipe—phasing factors tabulated in Figure V-5.

" 2, The local availability of food suppliecs at

", D+30 was estimated from three sources: home

supplies, retail stocks, and wholesale inventories.
The survival of home supplies was assumed to

. correlate with the survival of residential housing

" "in the SMSAs. Housing survival was assessed on

. the inventory of dwelling units contained in data
fie!d 2 of OEP categoTry PPH described on page
XIII-1 of the Resource Data Catalog (15G-101). The-

' results were tabulated by'SMSA in the radiation-

constrained Summary Analysis of Scheduled

X¥, N. Pyecha, A. W. Voors, and R. 0. Lyday, The Health-
. Related Effects of Nuclear Attack on the States ot Michigan
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-‘apd Louisiana| (sesearcn Triangle Park, WC: Research Triangle
‘Tpstitute, 31 May 19723.
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Accessibility for Production (SASAP-R) format,

a sample of which is shown in Figure V-25. This
format introduces, for the first time in this
methodology discussion, distinctions among the
classes of damage to facilities. These are
discussed in Appendix D. The format of Figure V-25
also takes into account the time-phasing of
availability among the scheduled accessibility

dgtes which was governed sclely by fallout radiation

denial. The threshold Standard Intensities used

for the respective accessibility dates are summarized

in the following table.
TABLE 10
RADIATION THRESHCLDS FOR HQUSING ACCESS

Access Date Standard Intensity {R/HR at H+l)}
pe1 1,470
pas’. ' 6,400
De30 . © 10,350 -
Deo0 » 24,490
D180 . ' 56,290
De36S - . 215,730

These were based on an assumed permissible additional

dose of 175 ERD, an average around-the-clock
p;otection factor of 7.15 inciuding terrain
shielding, and a stay time of one year.*

3. The estimates of retail food supplies are

based on the assessed-time-phased access to retail

" ¥X better sct of radiological criteria would have been limiting
. the totat ERD (including both shelter and subsequent dose) to
175K, and to use an arvund-the-clock effective PF of four. Such
criteria would have delayed the housing availability dates,
- but not to an extent that would change the overall local
. viability date for each SMSA.
."t . N -t - .
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k food stocks. The data base for this is data field
1 (retail sales) for estabiishments showiné sales
in Standard Industrial Classification (SIC) 54,
food stores and SIC S91, drug stores. These data
are from OEP category RCE, Retail Trade, described
on page VIII-3 of the Resource Data Catalog
(ISG-101). The results are tabulated by SMSA in
the Summary Analysis of Scheduled Retrievability
(SASR) format, a sahple of which is shown in
Figure V-26, _The time-phasing of the availability
among the scheduled retrievability dates was

governed solely by fallout radiatien denial.

The thresholds used for the respective retrievability

dates are summarized in the following table.

TABLE 11

RADIATION THRESHCLDS FOR FOOD STOCK RETRIEVAL

Retrieval Date Standard Intensitvy {R/HR at H*l)
D1 : . 6,240 ;
D+3 21,940
Dee . - 49,610

These were based on an assumed permissible additienal

dose_of 175 ERD, an average around-the-clock
protection factor of 7.15 including terrain
shielding, and a stay time of four hours.*

’ i. Wholesale food stocks were assessed from
the samé format used for retail food: SASR.

“illustrated in Figure V-26. The data used were the

¥5ee footnote on previous page. ‘As with housing, using more
stringent c¢riteria would have delayed the food stock retrieval

: gate but not to an extent that would delay overall viability
ates. ) :
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beginning inventory (data field 2) and ending
inventory (data field 3) for establishments
showing inventories in SIC 504, Groceries and
Related Products, and SIC 5022, Drugs, Proprietaries
and Drug Sundries, in OEP category WCE, Wholesale
Trade, described on page VIII-1 of the Resource
Data Catalog (ISG-101).
(b) ¥Water

1. (Availability.) The data used in the hand
analysis cited in the footnote were taken from OEP
categories HWL and HWS dealing respectively with
large and small water systems. These categories
are described in the Resource Dﬁta Catalog {ISG-101)
at pages XII-1 and XII-3, respectively.

2. (Contamination.) The consideration of
water contamination was limited to surface water
sources contaminated by fallout deposited directly
into the reservoirs of 185 of  the larger comﬁunitiqs
in the US. Communities that presently utilize
ground water, totally or partially, were assumed
to have adecquate supplies of relatively.clean
water for drinking. A relationship between
Standard Intensity and the concentration of
biol&gically important radionuclides in drinking

water was derived from Lee, H. "Vulnerability of

'Municipdl Water Facilities to Radioactive

Contamination from Nuclear Attack,'" Stanford
Research Institute (March 1964). The relationship
included a consideration of the surface area and
volume of the reservoir, radionuclide solubility

and time water consumption is begun. The amount

.9
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(3}

determined from the comparison of the number of Survivors

of water consumed'per day was assumed to be one
liter and the period of ingestion from the first
to the 133d day after the attack.

3. (Organ Doses from Contaminated Food and
Water.) The abscrbed dose in various body organs
from ingested radionuclides in food and water was
computed by an analytical procedure described in
Hopkins, George et al A Survey of the Long-Term
Postattack Recovery Capability of CENUS (U)",

SRI Project No. IMU-4500, Stanford Research
Institute, December 1963 (Secret). The absorbed
organ doses are a function of the ingestion rate
of the radionuclides, the time of beginning
ingestion, and the time to which the dose is
caléulated.

Physical Protection

(a) Housing. The housing status for each SMSA was

with the available housing by SMSA and by time period.

The number of survivors by area and time period were

[ T T ]
won [~ o e @ |9 e jun e W N =

H"lw
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shown in the Summary Analysis of Survivors (SAS)
fo}mat a sample of which was shown in Figure.V-Zd.

. ) ) This reflects the application of the casualty status
time-phasing factors tabulated in Figure V-5, The
housing availability was determined from the SASAP-R
summary of dwelling units déscribed above in paragraph
(2) under Zla. Food. The actual time-phased comparison
of housing requirements and supplies by SMSA was
provided in a special summary format for Housing

B -.‘Supplf-Requirement Comparisoﬁ {HS-RC) a sample of

" which is shown in Figure V-27, ‘'Displaced persons"
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- are survivors in the locality whose own hausing is not

available, "Long-term capacity™ is the number who
could be accommodated at two per bedroom in all locally
available housing units. "Billeting capacity™ is the
number who could be accommodated at two per finished
roon other than kitchen or bathroom in all locally
available housing units. ‘

e. (U) Production Support Capabilities. The assessment of

the SMSA requirement for manpower, transportation connections,
.

?nd electric power was derived from the summarization of the
usage data appropriate for each for all surviving operable
klight or no damage) manufacturing establishments in each
?MSA. The establishment damaged status was assessed on the

Census of Manufactures data in OEP category MEI, Manufacturing

|u Iw lu lm Im IN IN 'N IM In IN tm Iw lw [ T T T T T
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Establishments described on page VII-1 of the Resource Data

batalog (I5G-101). The file consisted of data from the

1966 Annual Survey of manufacturing establishments with more

fhan 100 employees. The manpower requirements were based
bn average total eﬁployment (data field 7) of the surviving
;perable establishments. The transportation connection
?equirement was based on their value of shipments {data
field 1}. The electric power requirement was based on their
purchased electricity (data field 8). The SASAP-R format

" (Figure V-25) was used.

{1) Labor Force Adegquacy. Thé local availability of a

manufacturing labor force was assessed from a SAE format
-run (Figure V-6) for the census classification "craftsmen

aﬁd operatorﬁ" (data field 8) in OEP category PPH described
_on page XITI-1 of the Resource Data Catalog (ISG-101).

(2) Local Transportation Adequacy. Two categories were

" processed in the search for evidence of surviving local

pusE
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capabilities to connect with transportution service in

and out of the locality. The SASR format (Figurc V-20)
was used to summarize at the SMSA level: (1) railroad
facilities (bridges, tumnnels, yards, shgps) number of
records from OEP category TRG described o# page 1V-17 of
the Resource Data Catalog (ISG-101), and (2} motor
ga;oline in storage in January from OEP category EJA, data
field 1, identified on page V-18 of the Resource Data
Catalog (ISG-101).

(3) Electric Power Availability. Electric power

availability was represented by surviving clectric power
generating capacity assessed from nameplate capacity
installed as of 31 December 1968 (data field 3) in OEP
category EEG and electric substation capacity assessed
from nameplate capacity installed as of 31 December 1968
(data field 3) in OEP category EET. These categories are
described on pages V-1 and V-3, respectively, of the
.Resource Data Cataleg {I1SG-101). The availability of
these capacities was summarized by the 26 Federal Electric
Supply Areas which divide the US into the operating
electric grids by which they are served. These are
described in the Interior Department Manual (1967}, Chapter
5, Part 190: -“Emergency Organization". On the assumptién
that the electric grids were restored where damaged, the
availability of electric power was assumed to depend 6n
the availability, by electric pcwer supply area, of surviv-
~ing generating c;pacity surmarized in the SASAP-R format
(Figure V-25); and the availability, by electric pawer

supply area, of surviving substations summarized in the

lwlololmlqmma-wwrd_otomlqla\luIhluln!i—lo|\a;w|-l|m|m]-ﬁ|w|~l'~'

SASR format (Figure V-26). In order to match this for a

supply-to-requirement comparison, it was necessary to

Fd
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' aggregate by power supply area the power requirements as
reflected in the purchased electricity (data field 8) by
surviving manufacturing establishments (category MEI).
Thus the adequacy of electric capacity for the requirements
in the SMSAs could be assessed only at tﬁe'power supply
area level because it was only there that it could be

compared with the available power supply.

f. () Net local Viability. 1In order to systematize the

felection of a single local viability date (LVD) for an SMSA,
Fhe following procedure was used. First the Iisging for each
éf the 230 SMSAs of the actual values from Scenario A for the
?4 indicators identified in Figure V-I8 was prepared. Copies
;ere distributed to members of a local viability task group.
Fhié task group included representatives from DCPA (then OCD),
HEW, HUD, Agriculture, Labor, Commerce, Transportation,
&ﬁterior, the OEP staff and from the PONAST Civil Requirements,

'Jnstitutional Factors, and Sociological and Psychological Aspects

—
[~+]

Subcommittees. As the second step in the procedure based on
this listing of indicators for each SMSA and from general
knowledge, the task group members prepared 13 columns of
findings on each SMSA which constituted the criteria for

SMSA LVDs listed in Figure III-A-37. The origin and basis
for the figures are more fully explained below in Figure V-28
in which the criteria were grouped into three categories
according to their content and basis of application. Category
one is comprised of the first five criteria listed which were
technical SMSA characterizations selected for reproduction
from the 34 indicators identified in Figure V-28. Category
two is composed of the next three criteria listed which were
Jjudgmental viability ratings provided by the responsible-

-agency represcntatives based on their evaluation of the prospects

»

IHIHIHIHHHHH
--lﬂ\mhuNI;-o;w|m|q|a\|m|h|u|~|H

uwu-u.;nuuumuwr;‘ur-
SRR S - - A S O PO O N B -

it



QASS2NG

L6

Indicator
Number

10

FIGURE V-28

| local Viability Indicators

Parapraph-Topic
Indicator Name

ba ; Radiation Denl;l
Avaflability Date
‘Average Dose

4b = Cazualty lmpact S:atus.

Fatality/Casualty Claas

" & = Local Covernment Capabilities

Dié1 Civil Control
D490 Civil Control

local Government Status

44(1) Hedical and Health Care

Physician Capability _ Caseload

Physician Capability _ Caseload # 10C

4d(3)(a) Housing
Billeting Capacity _ Req.
44(2)(a) Food

Df1 Food Req.

BRI EIISEIEIS

']
-

i

-
w

Content/
Category

Radtation Availability Code

" RIFFH-moved

CIS Class Code

. Percent Civil

Percent Civil

Survival Claas

Date of No Deficit

Date of Small Deficit

Date of No Deficit

% of Fre/FrH-moved

Source or
Format

Table &

sasD (V-$)

Figure Il1.7
Fig.111-A=35,C01,2Cel,1
Fig.I11-A-35,C0l,%Cul.l

Figurs I11-A-34, Coi.l

W s-C (V-23)
M 5-RC (V-23}

‘ H S-aC (V-27)

sAS (V-28)

FIGURE V-28
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. Indicator o Paragraph-Topic

=
ﬁ . Number Indicator Name
5: 11 D415 Food Req,
16 .
.":EJ 12 D£I0 Food Req,
. 13 D490 Food Req.
14 D6 Home supp;l!.el
8 +] Dé6 Retall supplies
16 D4 Wholesale supplies
4d(2)(b) Water
b
. 17 D430 Water Status
4a(l) Labor Force Adequacy
, 18 D£365 Labor Force Req.
19 Labor Force Availablae
20 D430 Labor Force Adequacy
1 D#365 Labor Force Adequacy
' 4e{2) Local Transportation Adequacy
22 D430 Trans, Connection Req,
23 DA365 Trans., Connection Req.
N 24 DA6 RR Pacilities Available
2l I Im R EREEEEIIs

35 P S

TN

Content/ Source or .
Category Format %

. >

% ‘of Pre/FiH-moved SAS (V-24) L

, o

- % of Pre/PPH-moved SAS (V-24) 2
- , |
" % of Pre/PFH-moved ' SAS (V-24) =

% of Pre/PPH-2

SASAP-R (V-25)

" % of Pre/RCE-1 SASR (V-26)
% of Pre/WCE«2 SASR (V-26)
Surplus or Deficit Hanual W S-RC

% of Pre/MEl.7

SASAP-R (V-25)

Craftmen & Operators{100)/PFH-8 SAE (V-§)

% of Pre/MEI-l
% of Pre/HEl-1

% of Pre/TRG-D

[l Lol (e Lol L
wn e e v |-

%1% of Pre/PiH<B & % of Pre/MEl-? SAE: - SASAP-R

%:% of Pre/PPH-8 & % of Pre/MEl-7 SAE; SASAP-R

SASAP-R (V-25)
SASAP-R (V-25)
SASR (V-26)

FIGURE v-28 (CONT)
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Indicator

Number .

k1

26
27

28

29 .

3l
© 32
x|

- Paragraph-Topic

Indicator Name .

D46 Pol. Products Available

" 4e{3)Electric Power Avaflabilivy

SMSA D41 EP Req.

SMSA D430 EP Req,

EPArea Dé1 EP Req.

EPAcea D415 EP Req.

EPArea D430 EP Req,

EPArea Dé]1 EP Gen. Avsll,
- EPArea D415 EP Gen, Avall,
- EPAres D430 EP Gen. Avatil,

EPArea DA3) EP Sub, Avall,

H B o

% of

of
of
of
of
of

of

% of
I of

.Content/
—Category

Pre/EJA«l

Pre/MEI-8
Pra/MEI-8
Pre/ME1-B
Pre/MEI-8
Pre/MEL -5
Pre/EEG=)
Pre/EEG-)
Pre/EEG-]

Pre/EET«3

Source or
Format

SASR (V-26)

SASAP-R (V-25)
SASAP-R (V-25)
SASAP+2 (V-25)
SASAP-R (v.és)
SASAP-R (V-25)
SASAP-R (V-25)
SASAP-R {V-25)
SASAP-R (V-25)
SASR (V-26)

FIGURE v-28 (CONT)
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FIGURE V-29 ;
1 _— | L o S TERE ORIGINS OF LVD CRITERIA
- ' ’ ‘Ceiterion - . -‘ . - o - _
i - No. . Name ‘ . n enc l ’ . Source or Banig
. -r?-: 1 T Radistion Avail, Date .~ . DCPA (then OCD} o T Figure V-28 ,Column 1
' § 2 Casualties Impact Status o OEP o _ Pigure V—ZB.,Column k]
' ﬁ 3 . " Local Government Survival - :> o . DCPA (then OCD) - o R Figure V-28 ,Colum 6
= B g Lmeiedy 0= wiedical -Viability Date " .. --PHS/HEW co T '_',;muguu-v-za,-t:o:um-v . .
_ - s . Housing Viabiilty Date ©_cmu. 7 Figure v-28,Coluan 9
. - R i . ' _,!udguntllr-_!'uncuonul Capability . | .
‘ . ' 6 R Transport In and Out ‘ L - OUT/TRANS, - ) '_ j' S R fac, MOGAS, and private suto
7 Local Government Operations _I . DCPA (then OCD) . - o Figure T11-A-34, Viability Group B
. : 'é' 8 - - Industrial Production ) o ' ) BDC/Commerce ) . ’ ’ Cperability of surviving capacity
' Judgm;:til - Overall Capability '
' 9 - Gensral Viability . a - Agriculture . S S Capability to support production
_. Coe ‘ o . 10 o Ceneral Viability. - s Labor . Co o Capabllity to support production
’ o 11 Gemeral Visbility . . phsruew e " Capebility to eupport production
12 General Viability S L o _HUD oo L Capability to support production
13 : 7 Geﬂulru Viability " I . . CEP Staff - . - Capabiiity to support production
: o [REEEEE - FIGURE V-29
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for their respective function of primary concern, ‘the last
five criterion are judgmental ratings intended to reflect not
only the function in which the agency represented was primarily
responsible, but alse other factors reflected by all 34
indicators. The final column of Figure III-A-37 gives the
resulting LVDs, for each SMSA, coded from vne through seven.
The first six numbers are for the same six time periods D+l
through D+365 shown in Figure V-6. For SMSAs deemed not
viable as of D+365 it was agreed that they should be assumed
to become viable six months later at D+545. The Chairman of
the Subcommittee provided a tentative consensus list of

LVDs intended to reflect a weighting of the above mentioned
13 criteria. With minor modifications, the proposed scheéule
was agreed to by all participating representatives and used
in the study. .

§. (U) Production Capability of the Surviving Economy

a. -Manpower. The laber force availability percenfages in
Table 31 of Volume III are taken from the runs made with
the SAE format (Figure V-6) for various categories, The
employed-labor-force figure is from the assessment of OEP
Category LFI described on page IX-6 of the February_IQ?l
édition of the Resource Data Cataldg {I5G-101). Since the
file used 1963 data, the percentages resultiné from the
assessment werc applied to 1970 daté froem the Bureau of
Labor Statigtics. Similarly, the assessmenf of the potential
additional elements of an augmented labor force was keyed
-to the assessment of the aggregated Augmente@ Labor Force
Potential in data field 9 of Category PPH described on
page XIII-lhof the current (January 1972) Rescurce Data
' -Cafalog (18G-101}, Tthe percentage manpower availability by

»

industry summarized in Table 32 of Volume III was derived
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by the application of a specially constructed procedure for
the assessment of manpower classed both by industry and by
occupation, The results are summarized in a special manpower
format, a sample of which is shown in Figure V-30. The data
used for the assessment by iﬁdustry are from the 1963 Category
LF] described above. The resulting percentages were applied
to the current data for 1970 supplied by the Bureau of Labor
Statistics. Thc assessment of labor force availability by
occupation summarized in Table 33 of Volume III was similarly
derived from the assessment summarized in the manpower format
applied to the 1963 data on Selected Qccupations Employed in
the US Labor Force in OEP Category LFO described on page IX-1
of the February 1971 editicon of the Resource Data Catalog
(186-101). '
b. Resources
(1) Raw Materials
(a) Agriculture )
1. Food Animals. The inventories for posltry,
sﬁihe, and aairy cattle are from data fields 1, 6,
ﬁnd 4, respectively, of OEP Category ALS, "Live-
stock Inventories and Sales,™ described on page
VI-1 of the current (January 1972) Resource Data
Catalog (ISG-101). This is 1964 Census of
Agriculture data carried in county detail and
distributed among 11 shelter classes by the
Department of Agriculture, The data on beef cattle
on farms and ranches are 197¢ data shown in State
detail in "Cattle, Sheep, and Goat Inventory"
LvGn 1 {72) while the data on fecder cattle are
from "Cattle on Feed” MvAn 2-1 (1-70). Both of
thesg bulletins are published by the USDA,

102 -
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Livestock

Species
Cattle

Swine

- Poultry

OSSR

Statistical Reporting Service, Crop Reporting Board.
The assessmcnfs for poultry, swine, and dairy
cattle are taken from a run of a special subroutine
of the READY model designed originally 1o assess
radiation damage to livestock on ﬁ éounty basis.

The output of this "livestock" subroutine is pro-
vided in a special format illustrated in Figure
V-31. The assessment of beef cattle is the weighted
total of the separate assessments of "feeder” and
"other” cattle. These assessments were made with a
special version of READY "livestock™ suﬁroutine .
adapted to apply to State data and using only

three classes of protection for which the protection
factor value is adjusted to reflect beta radiation

damage in addition to gamma. The lethal dose (LD)

~ levels for the various classes of livestock are

shown in the following table.

TABLE 12
LIVESTOCK LETHAL DOSE (Camma only)

Dose (ERD) for Percent Lethality at 30 Days

T pA 50 7S 10y
250 325-375 450-550 585-615 650
300 350-400 450-600 685-715 800

300 400-500 600-700 785-185 - 300

Because of dissatisfaction with the results of the
initial-assessment of cropland denials and the ‘
original beef cattle assessment based on data in
Cafegﬁry ALS, an ad hoc PONAST committee was formed
to review the assessment procedures and assumptions

for agricultural production. The group was chaired

by the Chairman of the PONAST Production Committee

»
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_CEP REGION ®
DF 1 - CATTLE AND CALVES ON FEED 1100051
e
OF 2 - BEEF CATVLE AND CAL YESI 1000S)

FORMAT. oL IVESTOCK
"PROJECT.PONASY II

C ATEG QORY an txvtstdck INVENTORIES ~ JAN,

FEED OZ-BEEF CITILE MMD CALVES

NATIONEL TOVALS

DF 1 = CATTLE AND CaLVvES ON FEED (IDDOS)
. B

OF 2 = BEFF CATILE 6ND CALVESY2000S}

FIGURE V-31
UNCLASSIFIED

FREATTACKIKILLED OR wILL DIE BY D ¢ 3D

) PAGE.. 10
ATTACH seol8]
DATE...9 APRIL 1973

1970 ESTIMATES e TWO DATS FIELDS 4Lt IN ICDD MEAC Q1-CATTLE NG CALVES ON

T ToTaL @

ToTaL 3 SSURVIVCRS:
H «GN D ¢ 30%

SUKAVAIL- CAVATLABLE: TYOTAL ° H

+ABLE FOR FoOR H H :

¢ SALvacE I SOLVAGE O : :

500 13 83 () vl

100.0 3.1 1.8 171.9 B2a41

£212 482 101l 155§ a7
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and included persons from OLEP, DPA, Agrivulinre,
Univ. ol Tenn./AEC Agr Radiation Laboratory, and
Stanford Research Institute, The factors shown in
Table 13 were agreed to for use in assessing beef
cattle,
TABLE 13
BEEF CATTLE ASSESSMENT FACTORS
Factors - Pasture Pens Barns
Protection Factor ) 1.5 2.0 3.0

Beta Multiplier*
Winter ' i .5 .8 ) i 1.0
Summer - .3 ' .8 1.0
Beef Cattle Distribution )
Feeders N R 1! 844 8
Others _ 653 203 151
The special version of the livestock subroutine was
adapted-to the use of these factors in assessing
the beef cattle.
g; Crops. The data and asséssment of crops
were provided by the Stanford Research Institute
in a research contract with DCPA. The sources and
- methodology are described in Part 1V, pp 31 to SO
of the report referred to in the footnofe on
page 35, The distribution of radiation intensities
by States from the PONAST problem, using the SASLAY
format (Figure V-20), was provided by OEP_to SRI

for use in making the crop assessments,

®these multipliers ére used to adjust the lethal dose values of
Table 12 which apply to gamma radiaticn only so as to gccount
for additional damage from beta radiation.
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in support of each paragraph of the cutline are summarized 3
in Figure V-32. 1In some instances supplemental 4
information is given in footnotes, and in others 3
refercnce is made to more extended textual descriptions 6
of the line of analysis included in-the paragraphs 7
cited. -3
Sb(i)(g) (U)1. Telcphone. The American Telephone and f s
Telegraph Company (AT§T) agreed, on request of ‘10
the Office of Telecommunications Pelicy, to provide 1i
an assessment of the telephone communication 513
potential for the postattack situation posed in (13
PONAST II. AT4T was provided with certain study |li
inputs and asked for certain study contributions. 15
a, {Information Inputs.) In connection with _lﬁ
xthe study of a communications, commaqd, ?nd ;ll
control study by CONAD bascd on the INDIA ‘18
attack problem under study in PONAST Scenario A, 1%
ATET was given information on damage to its 20
facilities throughout the US. OEP also provided :Ei
the assessment of damage to all facilities 22
liste& in OEP category DCA, Defense Communications 23
Facilities which is described on page I-19 of 24
the Resource Data Catalog (ISG-101). The 23
results were presented in the PAEDAC format ;35
illustrated in Figure V-19., ATET also was 27
‘given lists of the least affected SMSAs identi- 28
" fied by the CIS assessment, described in para- 23 -
graph 4.b. above, Casualty Impact Status (CIS), 30
which included those having less than SOApercent 31
.
PHCLASSIFZD

NOTE: Beginning with paragraph ' (b} Minerals” to the end ofl
paragraph A, UNITED STATES the scurce data and formats used 2
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(e)

Title
Manpower

Resources

Raw Haterials

Agriculture

Hinerals

Fuel & Bnerpgy

Solid Fuels

Conl
Coke

01) and Cas

Petr, Rfg.

POL_Storage

Natural Gas

Electric Power

FIGURE V-32
Source Data and Pormats for Paragraph A-3, Production Capabiitty of the Surviving Economy
* _Subparagraph .

Activity/Function
See Par, ASe, Manpower, page 101 , ébove

Category & 15G+101
Data field”  Pape No,

See Par, ASb(1)(a), Agriculture, p. 102, above

Ore Processing/Type

Bituminoua/Daily Capacity
Anthracite/Datly Capacity

Coke/By-product Capacity

Refining/Crude Throughput Capacity

Products Storage-Jan/3 products

LPFG/AlLl Products

EP Generation/Capacity

MMP/1, 2, 3 YIi1-9

EBT/2,3 v-n
EAG/L v-23
MG/l Va5
ERB/2 v-9
EJA/2,3,4 v-17
ERN/9 ' Vs
EEG/3 v-1

Format
Nama  Figure

SASAP-R V-25

SASAP-Y#* V-13
SASAP-Y V-33

SASAP-Y V-13

SASAP=V V.33
SASR v-26
SASAP-V V-33

SASAP-R V-26

* Summary Analysis of Scheduled Availability for Productione-Viability format illustrated in
Figure V-33, The availability schedule is controlled by the local viebility dates of the
SMSA's for resources therein and by radiation denial termination date for non-SMSA resources,
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Subpatsgraph Category & 156-101 Format
No, Title ’ . Acttvity/Function - Datas Field Page No, Name Figure
= b(n Transportetion and Communication
5;: (a) Railroads RR Facilities/Daily Capacity - TRGI2 1v-17 SASR v-26
&ea Barrier Crossing/Bridge or Tunnel JRX/o * PAEDAC V-19
;:3 (b) Motor Carrier Motor Vehicles/Trucks : , THT/1 Iv-35 TR L V-26
] Highway Bridges in MI & KY THB/o e Patzac V-19
(c). Inland Yaterway - IWW/Locks . THl/o .13 SASR v-26
{d)  Pipelines Gas PL/Stations ' EPG/o v-7 SASAF-R \'-25
Crude FL/Capacity . ' EPC/1 v-13 SASAF-R V‘ZS'
BOL PL/Capacity : S ETE/) v-15 SASAF-A V-25
(a) Marf{time . )
- ) 1 Ocean Shipping - Ships n Port *#w
. S ' leserve Fleet/Ships TFR/1 IV«7 SASR V-26
2 Eorts " Port Facilities/Berths TPR/2 V-5 SASAP-Y V-33
Deep Waterways/locks . JoL/o Ve sk SASR V-26
{3 AT Safe Haven Atrports/AP TAC/o 1v-23 SASR V.26
A/C Overhaul Bases/facility TAO o Iv-31 EAEDAC  V-19
(g) Telecommunications
1  Telephone - Analysi{s provided by AT&T; for descciption sce far ASh(3)}(g) 1 [e¢lephone on p.107, above
2  Telegraph Switching Centers/facility . DCalo 1-19 PAEDAL V.19

* Special 1ist of bridges and tunnels prepared for HAZARD-63,
** Updated input provided by Federal Highway Administration, DOT (or Michigan and Kentucky.
v ik Acsessed from ship-in-part {nventocy supplied by Macitime Adminfetration, Commerce,
whiw Special list for HAZARD-5" of locks in Panama Canal, St. Lawrence Seaway, Welland Canal, and Sault Ste, Marie,

- - FIGURE V-32 (CONT)

RIEREBISERBIREREEBEEISEIREICIKIEIS © @~ 10 v o 1w s -

(3AISSYIRHN



Ao, o DA, shbiat whakeh, b i A A B

(2450

o1t

(b} Physician Workload See Par. AS5d(1) Medical and Health Care, page 81, above,

{c) Hospital Beds Hospitals/expanded bed capacity HRH/3 XI-3 SASAP-R V.25
{d) Med Supplies bEqp. Emergency Medical Stockpile/inventory JDsry vk SASR v-26

* Special list of DOD contractors provided exclusively for TONAST by OSD-SA,
** A model devised for DCPA by Research Analysis Corporation to project first three months

postattack production by I-0 sectors.
Wik Special stockpile locatfon li{st developed for HAZARD-69.

FIGURE v-32 (CONT)
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T Subparagraph . Category & 15G-101 Format
No, Title Activity/Punction Data Field Page No. Name Figure
th) Postal Service ' Mail Handling’Center 7 GPG/1,2,3 11-9 SASAP-Y V.33% P
. Mail Service/Garage CPV/o 11-9 SASAP-V V-33 c:z..;
(%) Manufacturi ‘ » =
nufacturin . t:':g
{a) Qverall Mfg.Capacity/Total Output HIG/1 vii-21 SASAP-V V-33 -
P |
(b).  Hardesr Hit Sectors Mfg, Capacity/Sector Qutput ~ mwoNn vil-21 SASAP-Y V-33 =
. Mfg. Capacity/SIC Output MEL/1 . Vil-t SASAP-V V-33
Defense Mfg,/DOD Employees MDP/1 » SASAP-V V.33
Nuc Warhead/AEC facility HAF /0 VII-11 SASAP-R V-25
Nuc Warhead/AEC supplier . MaS/o Vii-13 SASAP-R V-25 .
(¢)  Possible Mfg,Sector
Production Fivst Quarter Production Potential . ROPE W+
(d) Sur.Capacity for Nuc. Power Plant/AEC facility MAF 70 Yil-11 SASAP-A V.28
Mil. Support Nu¢., Power Plant/AEC supplier HAS/o Vil-13 SASAP-R V-25
€ Services
(33 * Nationnl Health Care Capability
(a) Summar See Par. ASd(1) Mddical and Health Care, page 81, abtove,
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Sybparagraph ' Category & 156-101

Format
— ' No. Title Activity/Function Data Fleld FPage No, Nema Figure
bl
3 - () Income Maintenance For Displaced Persons see Part ASd(3){a) Housing, page 92, above,
5‘; ) . Welfare Service/personnel HNw/1,2 11-23 SAER V-6
Crd ’ .
€3 . R ) Higher Education Univ & Colleges/personnel NEC/1,2,6 X1-7 SAE V-6
=5
E; ) - (&) Commercial Service and Trade (Table 50} . .
’ : Retall Trade/sales RCE’1 Yil1-3 SASAP.V V-33
Wholesale Warehousing and Trade/sales WCE/L VIII-1 SASAP.Y V.33
Selected Services/sales RSE/1 V1Ili-5§ SASAP-Y V-33
- Kational Economie Control Institutions
(1) Information Systems Census HQ Relo/site GER/o 11-1 PAEDAC  V-19
Census Field Officen/floorspace GFB/1 11-1 SAPOS V-18
: Postal Service/factlity crer1,2,3 11-9 SASAP.V V-33
pot Publiie Employment Offices/office LEG/o 11-25 SASAP-v V-33
F
{2) Ownership and Management Control
Corporation Offices/employment NCE/1 VILI-? SASAR.Y V-33
Mfg Capacity/sales HIO/L Vii-21 SASAP-Y¥ V-33
3 The Pinancial System - see Pac, A5(d)(3), The Financial System, page 112, below,
(a) Federal Reserve System Fed Res Sys/system avallability FAB/o %-l ‘ SASAP-V V-33
: Fed Res System/facility FRB’/o X-1 PAEDAC V-19
(b) Com'l Bank System Commercial Banks/deposits ' FCB/2 X=3 SASR V26
{c) Savinps & Loan Banks FedHmLnBnk Board/S&L capital FSL13 X-7 SASAP-V V.51
(4 Government = see Par A2, Continuity of Government, page 51, above,

Social and Psychological Factors = see Par ASe, Social and Psycholopical Factors, page 117, below,

FIGURE V-32 (CONT)
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total casualties and also less than 25 pereent
fatalities. A sccond list included those not
eligible for the first list but with less than
75 percent total casualties and less than
50 percent fatalities.

b. (Study Contributions.) AT&T provided
summaries of the surviving and potential
connectivity for long-line service among the
SMSAs of the first list, Estimates on the
status of local telephone service were provided
for both SMSA lists. An estimate of the cost
of rebuilding the damaged telephone network
was also provided.

sd (3) (U) The Financial Systerm

(a) (Essential Functions of the Financial System)

1. The nation's monetary system is a support
function rather than a producer. Further, the
monetary system in a postattack'environment Qould
be ¢ritical only in those areas where some organized
economic activity was possibie; it would not be
immediately essential in those areas where rescue’
and survival activities were predominant, There-
fore, in assessing the effects of a nuclear attack
on the financial system, it was necessary to measure
the system's surviving capacity to provide the
services judged to be essential in the relatively
undamaged areas.

z. Thg.preattack planning documents of the
Federal financial agencies included statements of

© policy to the effect that in a postuattack situation

" the nztion would continue to rely upon the preattack

»
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system of exchange, supplemented where necessary

by direct and selective controls. The essantial
servives to be performed by the banking system

would include the distribution of currency and

coin, the clearing of checks, and qhe cxtcasion

of credit, all within regulations already promulgated
by the Department of the Treasury.

3. The essential functions of the Federai
Reserve Banks are related to those of the commercial
banks; that is, to provide the support needed to
carry out the postattack functions mentioned |
above. ‘In addition, the Reserve Banks, under
certain specified circumstances, would exercise
functions of monetary pclicy normally reserved to’ ;
the Federal Reserve Board and the Federal Open
Market Committec.

4. Postattack, both the Federal Reserve Banks
and the commercial banks would need adequate pre-
attack records, a minimum staff of trained personnel,

"safe office space, and some office machinery (the
machine requirements would seem primitive in terms
of ﬁresent computerized bank operations}. Also
‘required would be a reserve supply of currency at
the Federal Reserve Banks, since commercial banks
cannot be expected to hold on hand a supply of
currency to meet emergency requirements. (The
Federa} Reserve Banks have, in fact, built up a

two-ycar supply of currency at normal rates of’ !
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(b) (Assumptions and Ground Rules)

1. In estimating the ability of the Federal
Reserve System to carry out essential functions
in a postattéck economy, primary emphasis was given
to the survival of preattack locaiiéns, including
Federal Reserve Banks and branches. Where these
buildings were destroyed or rtendered unusable,
attention was given to the condition of Reserve
Bank relocation sites. (If all offices in a given
Federal Reserve district were destroyed, surﬁiving
offices in an adjoining district might huve been
able to carry out the essential functions until
operating offices could be reestablished.}

2. The reserve currency supply is held in vaults
of Federal Reserve Banks and branches. In estimating
the postattack availability of the currency supply,
the following criteria were used:

a. If the building was severely damaged,
the currency was assumed to have been destroyea.
b. If damage was moderate (or fire Iikely);
tﬁe currency would be available with some

delay (it was assumed that the vault would

survive, but that it might take a substantial

effort to get to it).

¢, If the damage was light, or there was
fallout only, the currency would be immediately
ayailable. (Quick sorties could be made even
into areas of heavy fallout to }ecover currency

if necessary.)

Iw IM IN lN IN !M IN |M]N lu !M ‘i—- -t s [ — - — Fo (™ [
sl lSfainla s [Ele o le|S|a G158 I8 I8 IE I8 10 10 1 108 10 18w o pe

3. Another important element in the postattack

w
-

institutionul arrangements of the Federal Reserve

114
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System is the system of agent tanks, These are

banks that have been named by Federal Reserve

Banks in each district to take over, on an area

basis, the functions of cash disbursement and check
collection if the Reserve Bank is dnable to carry
out these functions. In assessing the ability of
the agent bank system to operate postattack, an
estimate was made of the percentage of banks that

_ survived,

{¢) (Source Material.) The OEP files contain the
names and locations of 13,078 commercial bénks out of
a total number of 14,222 on 31 December 1967. In
addition, the files contain the names and locations
of 7,397 of 18,519 branch banks on 31 December 1967.
The file includes the branch banks in States with 100
or more branch banks and with more than 10 branches
in counties other than the county in wh;ch the head
office is located, as well as branch banks in banking
systems with three or more branches. All of the major
branch banking systems outside metropolitan areas are
included in this file.

(d) (Rationale for Analysis)

1. The commércial banking system is sufficiently
dispersed that it may be assumed that banks will
survive wherever there is a surviving capability
for organized economic activity, However, since
banks vary widely in size, a clear picture of
postattack capacity cannot be obtained merely by

~ Counting the number of banks thaot survived.
2. Thcfeforc, surviving banking capacity was

taken to be the level of surviving deposits in
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areas of light damage or no damage, and where (allout
would permit some activity shortly after an attack,
This method provided a reasonable estimate of
surviving capacity at the national and the Federal
Reserve district level but not at lévels below the
Federal Reserve district.

3. Cash held in vaults of commercial banks
was not used in estimating postattack capacity
because the figures are highly variable. The branch
figures are used to adjust for potential overstate-
ments of damage in areas where branch Banking is
important.

4. In estimating the postattack capacity of the
monetary system, all of the data described above
had to be integrated. Since it did not scem likely
that the commerical banking system would hLave
suffercd such damage that the support of the-Federal
Reserve System was not needed, nor was it likely
that the Federal Reserve System could provide
support to all banks in all areas at all times, care
was téken to consider the central banking and the
commercial banking categories as a unit.

{e) (Limitation of Data) l

1. Data for the commercial banking system

“included vault cash and deposit figures which were

five ycdrs old, However, as explained above, the
procedure for estimating surviving capacity debends
more upon relationships among banks than upon the

absolute figures; for this reascn, it is believed

. that even the five-yecar old data probably gave a

fairly accurate postattack picture.
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2. Further, the data for the commercial banking
system include deposit figures for the branch banks
in the head office figures. Thus, destruction of
the head office of an extensive branch banking
system, such as Bapk of America, exaggerates the
damage done to the system. Adjustments can be
made by use of the branch category, but this is
tedious and time-consuming at lower levels ;f
disaggregation.

e. (U) Social_and Psvcholﬁgical Factors. A special study*

was conducted concerning the probable social and psychological

consequences of nuclear-war and its impact on national

recovery. The study sougﬁt to determine the critical social

and psychological factors, and where feasible to specifly them

in a form appropriate for input to postattack systems studics.:

In the course of the study, a selected panel of 30 cxperts

was used. The panel included scientists who have been

involved in_disaster or postattack research, Federal officials

in agencies dealing with civil defense and emergency

preparedness, and military officers whose responsibilities

include planning for the nuclea} war contingency, The panel

members were asked for their projections about the state of

society during a postattack period. Then, using a modification
" of the Delphi technique, the panelists considered and

evaluated the total set of projections, thereby producing

8 list of social and psychological factors considered critical

to recovery from nuclear attack. A range of attacks including

¥See footnote page 53 for refcrence.
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(:- one that could produce as many as 70 percent casualties was 1
considered. An attempt was made to quantify the effects of 2
these factors on variables such as the postattack availability 3
of labor. Countermeasures to reduce dysfunctional effects 4

were recommended. 3 _
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CHAPTLER IV--NATIONAL RECOVERY (VOLUME IVJ
PART I. INTRODUCTION

{u Thé paragraph numbers and titles of this chapter follow
those used in Volume IV. Only those paragraphs of the basic
volume which requirc methodological explanation are covered in
the following discussion. As appropriate, these discussions
identify the information sources and describe the line of
analysis used or reference the model applied in the correspond-

ing Volume IV paragraph,
PART II. UNITED STATES

A. (U) NATTONAL ECONOMIC GOALS, OBJECTIVES, AND GUIDEPOSTS,

The goals, objectives, and guideposts were adapted from
the approved Terms of Reference (see Volume I, Appendix A),
_PONAST I, and preliminary statements developed'by the PONAST II
Production Committee, -

B. PRINCIPAL PRODUCTICN CONTROLS AND CONSTRAINTS

1. (U) Interindustry Model of the Economic Structure

a. Basic Input-Qutput (I-0) Table. The 86 sector input-

output tables of the 1958 US economy published by the Office
of Business Eceonomics (OBE),* Department of Commerce in the

September 1963 issue of the Survey of Current Business con-

- stitutes the basic I-0 model for the US economy. Though the

more disaggregated table for 1963 had been published by OBE

Ain time for this study, the 1958 table was used for two reasons,

®As of 1 Jan 7, OBL became the Bureau of Economic Analysis (BEA).

-
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The OBE has not published the benchmark data in 1963 prices
which are used for the 1963 prices necessary for a direct
restatement of 1970 (in this case) prices in 1963 constant
dollars. Also the computer programming required to handle
the reformulation of final demand for the larger table had
not been completed by OEP. The relative stability of I-0

coefficients utilized in the study is supported, among

other sources, by: Carter, Anne P,, Statistical Change in

the American Economy, Harvard University Press (1970).

b. I-0 Table Modifications, Certain modifications in

the published OBE table were made by OEP to facilitate the
formulation of the restatements of the final demand. These
include &hangcs in the handling of imports, rcscarch and
deveclopment and scrap. These modifications are described in

Schulman, A. A., Demand Impact Transformation Tables {DITT),

REG-106, QEP (February 1970}. Four changes in the inter-
industry coefficients in the modified basic table, which
had been made for PONAST I, were retained: (1) Wooden

Containers (I-0 21) was combined with Lumber and Wood

Products (I-0 20); (2) onc-half of the demand of Maintenance

and Repair (I-0 12} for paint was reassigned from Paints
(I-0 30) to Value Added, in effect, by halving the I-0 30
inputiﬁoéfficient of 1-0 12; (3) one-sixth of the coefficient

requirement for Metal Containers (1-0 39) by Food Processing

-(I-O 14) was reassigned to Paperboard Containers (I-0 25) and

- one-third was rcassigned to Glass (I-0 35) (one-half of the

original requirement by this food industry for metal
containers remained); and (4) Printing and Publishing

(I-0 26) and Radio and TV Broadcasting (I-0 67) were combined

."with Business Services (I-0 73). These adjustments are

described in TIL POST MODEL, An Illustrative Application,

TR-72, QLI (June 1970), page Z.

UNCLASSIFIED 133
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2. (U) Sector Capacity

a. Concept of Capacity. The highest total output {output

for both final and indirect demands) for a sector in recent
~years is taken as the best availuble estimate of capacity,
For this study, the total cutput for 1970 {(the (ull year
preccding the attack) is the highest and hence used, except
for Ovdnance (I-0 13), Electronics (I-0 56} and Aircraft
(I-0 60) for which the 1969 output was significantly higher
and therefore used. The indirect {or intermediate) demands
included in these totals were generated from the estimate of
final demand for those years based on GNP control values
which were published by fhe Department of Commerce in the

April 1971 issue of the Survey of Current Business. The

method by which the estimated final demand bills of goods

and the indirect demands were generated is described in
REC-IOG, cited above. The resulting sector totals of pre-
.attack capacity, in constant 1958 dollar values, are shown

in the first column of Figure IV-A-1 in Volume IV, Appendix A.

€. Availability of Surviving Capacity

(1) Surviving Operable Capacity

(a)vManufacturing. For damage assessment
‘pﬁrposes the preattack plant capacities of all 50
- manufacturing sectors were distributed geographically
-ovef the resource locations provided in OEP resource
category "Selected Interindustry Sector Capacities”
designated MIO and described on page VII-21 in Resource
- Data Catalog, published by OEP as IS8G-101 (January 1972).
The Summary Analysis of Scheduled Availabhility lormat
6f READY dJdamage assessment output apggregated those
plants in cach sector that received light or no damage
and were available according to the local viability

"dates for the SMSAs involved.

UNCLASSIFIED
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" the surviving non-SMSA compconent was assessed from

UHELASSIRED

{b) Extractive and Service Activities. The residual

capacities for the agricultural sectors (1 through 4)
werce derived by application of the survival percentages
in the livestock and land-use categories which had

been assesscd in the survival analysis. The preattack
capacities for the metal ore and coal extraction sectors
(5, 6, and 7} were included in the category MIO and,
hence, were assessed with the manufacturing resources.
The survival percentage for oil and gas (sector 8) was
estimated to be a weighted average of the survival per-

centages of the other three mineral extraction sectors

(5, 6, and 7). For the two remaining extractive seétor;

" (9 and 10) Eovering stone, clay, and chemical minerals,

I
and lfor all 16 of the construction and scrvice scctors

{11,712, 65, 66, and 68 through 79) no recsource category
data was-deveIOped to systematically provide the requiréd
survival information. 1In the absence of such, an
jndirect assessment procedure was developed based on
population survival in urban and non-urban areas. The
first step was to divide the preattack capacity for

each of the 18 sectors in question between SMSA and
non~-SMSA lecations.  This was done with the use of

data and procedures for making geographical distribution
ofrall sector total outputs described in Multiregional

Distribution Tables for Economic Variables published

as I5G-107 by QEP {October 1970). For each sector,
the percent of total SMSA population which survived

with no observable attack effects was applied to the

"SMSA portion of preattack sector capacity in order to

estimatc the surviving SMSA component. Similarly,

»
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the non-SMSA population experience. The final seven
sectors (I-0 30 through 86), were assumed to survive
in proportion to population survival and later modified
by increases adopted to match estimaied.requirements.

(2) Repairablc Moderate Damage. The assessment of

moderate damage, aggregated by date of availability for
repair, was provided in the same READY model format that
provided the light or no damage assessments for the
three extractive and 50 manufacturing sectors. Tor thosc
construction and service sectors for which the survivinﬁ
operable capacity was assessed hy application of the
population survival rate to the preattack capacity, the-
sﬂare of the resource total subject to moderate damage
was determined by applying the percent of the population
subject to non-fatal injury by the attack. This assess-
ment also was ma&é separately for the SMSA and non-SMSA
resources. .

C. (U) FORMULATION OF FINAL DEMAND

In general the procedure was to formulate and convert the
applicable activity estimates to I-0 final demand vectors by
the application of the DITT coefficients as previously referenced.

1. (YU) Basic Personal Consumption and Government (Non-

Défénse). The classification of the expenditures for postattack
personal consumption and for non-defense governments (Federal,

' State, and local) was made in terms of the activities listed in
Tables A-1, A-6, and A-7 in the DITT Guidebook (REG-106). The
estimated 1965 per capita expenditure for each ;ctivit& was
derived from historical analysis developed in OEP, Each
activity expenditure was adjusted by a priority factor which
repfescnted that part of the preattack per capita expenditure

"which was considered essential to sustain the health of the

 UNCLASSIFIED e
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population and the vigor of those who produce, Such factors,
originally developed for PONAST I, are listed with the 1965
activity cxpenditure level and the resulting per capita

expenditure rate for cach activity in The Post Model (TR-72),

Table IV C, pp 27-29. TDONAST II used thesc 1965 priority factors
with three exceptions: (1) a factor of .25 was substituted for
.00 for activity 92242 (Tobacco Products); (2) activity 97101
(Federal and Non-Defense Compensation) was changed from .25 to
1.00 at the suggestion of the Department of Labor representatives;
and, (3) the factor for 9;247 {Prugs) was changed from .%0 to

1.19 and that for 92340 (Physicians, Pentists, and Hospitals)

from 1.00 to 1.10 at the supgestion of DMEW represcntative.

These three scts of changes were agreed to by the PONAST Production

Capacity Subcommittec. For each activity, the number of survivers
was multiplied by the resulting basic per capita activity
expenditure. These total activity expenditures were applied to
the DITT matrix to ohtain the final demand bill of goods
distribution to the sectors of the I-0 table.

2. (U) Military Support. The military pay and O§M expenditure

requirements were derived from the 1970 per capita expenditure
for those items applied to the total numbers in the postattack
armed forces. The RED expenditures were related to the preattack
expenditure totals. Secc Appendix E.

3. (V) Foreign Trade. The total 1970 imports and exports

for Northern North America, Southern North America, and South

America are shown in the December 1970 issuc of thcruighlights
of US Exports and Import Trade, FT990, Burcauw of the Census.

The amounts shown were assigned to DITT activities and converted

to constant (1958) dollars by the use of estimated index numbers

for the DITT activities. These estimates for cxports and imports

were applied scpuarately to the DITT matrix and the resulting

UNCLASSIFIED 137

I—‘D-‘HHII—-‘ r-ln--
I“"IU‘]&[ N|H0|wtm|4|m|m|btwl~|w

17
18

e |

’N S} L¥]
[WEE R I

»
r-1

2 12 12 13 1R



UNCLASSIZIED

hills ol poods were combined into a net (orcign trade bhalance
for each 1-0 sector. Tlor those sectors where the postattack
economy was tight, no exports were permitted.

4. (U) Stockpile Availabiltities for Inventory Change

a. Stratepgic Materials Stockpile. The basic damage

assessment for the selected items from the national strategic
and critical materials stockpiles was made in terms of the
physical units represented by the OEP category WSS (Federal
Inventories of Strategic and Critical Materials) described

on pages XIV-1 of the Resource Data Catalog. The residual.

‘quantities shown in the assessments were converted to con-
stant dollars by use of unit prices provided for this purpose
by the Stockpile Policy Division, OEP., (The analysis showed
that there were no postattack requirements for any of these
stockpile items.) 1

b. DOD Machine Taol Stockpiles. Basic data on DOD machine

tool stocks were taken from a three-page exhibit of "Départment
.of Defense Industrial Plant Equipment Inventory Data" dated
1971 which was provided by the Stockpile Policy Division,
OEP. The exhibit used was labeled Format D and the indicated
reports control symbol was DD-IEL(Q)749.
$. (Y) Investment. For all types of investment (including
repair of moderate damaéc, routine equipment replacement, and
new construction) it was necessary to estimate the amount of
investment required to provide a particular amount of production
"capacity. Historical capital-to-odtput ratios were used for
these purposes. They are shown for each sector in column 8
of Figure IV-A-1 in Volume IV,.Appendix A. For the manufacturing
sectors, these consisted of the averaﬁe of the ratios for con-
stituent SIC industrics weighted by the share of the sector

capacity represented by eacvh industry. The ratios reflect the
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D. (U) FORMULATION OF A RECOVERY PRODUCTION PLAN.

The procedure by which the recovery production plan was
formulated is described in considerable detail in the Volume IV
discussion under this heading. In summary, the final solution
is reached through successive approximations (iterations) to
find a succession of feasible annual final demand stipulations
which, in as few years as possible, will (1) meet the basic
commitments, {2) provide the necessary investments, and (3)
satisfy the reconstruction requirements established by the
objectives. To be feasible the aggregate of the final demands
for any one year must not produce indirect (interindustry)
demands which when added to the final demand for any sector
require; a total output that exceeds the available sector
capacity. This comparison of total output to available capacity
was accomplished for each year with a modified version (omitting
the linecar programming feature) of the POST model which was

éeveloped for this purpose by OEP. The operations of the POST

‘model is described in Operational OEP Nuclear Centingency Models

published by OEP as 1SP-107 (April 1971).
E. (U) THE RECOVERY PRODUCTION PLAN

The final results of the iterations for each of the

recovery years, which were accepted as fulfilling the requirements

of a Tecovery prdduction plan, are summarized in the Volume IV
discus;ion under this heading. Full sector detail for all
years are given in Volume IV, Appendix A, Figures IV-A-$ and
IV-A~6, respectively, for Final Demand Required and Capacity

Utilization. Full POST model computer output runs from which

. these figures werce copied and which also include statements

on Capacity Analysis and Final Demand Satisfied are on file

in OEP.
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PART II1. USSR

A. NATIONAL ECONOMIC GCALS AND OBJECTIVES

1. (U} The task of Voiume IV was to constrﬁcf a multivear
plan for the recovery of the Soviet economy to its preattack
state, while simultaneously maintaining at least a minimum
per capita level of consumpticn and rebuilding the armed forces.
The basic tool used for the analysis was the reconstructed Soviet
input-output table in producers prices for 1966. This table
was used to calculate the total impact on all sectors of the
economy by production in any given sector. In general, it
connected the specified expenditures for consumption and military
support with the postattack capacities of the sectors which
were estimated in Volume III. Residual capacities available
were then calculated, The second part of the problem was to use
these residual capacities for investmeng to rebuild the economy

as rapidly as possible. For this purpose, a capital stock table

!l; |: |; IG I: l: |S I: |; 1V e [~ o o s (W IN

-(:‘) was used in connection with the input-output table.
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.-is that it is intended to serve.

. -{2) continue the conflict; and (3) recover.
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CHAPTER V--POST-NUCLEAR ATTACK ANALYSIS METHODOLOGY

A. INTRODUCTION
1. (U) Response to the Third PONAST Objective. The third

objective, stated in the study terms of reference {Volume I,

f. A-1), was "To continue the dcvelopment of the amalytical
procedures for post-nuclear attack study.'" It is the purpose
of this chapter to indicate the general pattern that the study
of the prospective postattack environment has taken in the

two PONASTs that have now been completed and to indicate what
development in the line of analysis as between PONAST I and
Il.has‘been achicved and what preparation and further develop-
ment is required [or its continuation.

2. (U) Purpose of Post-Nuclear Attack Analysis. As a source

of direction for the pattern of analysis and as a frame of

reference for identifying progress in the development of the

- line 'of analysis, it is necessary to determine what the burpose

1Thé PONAST 1 purposé was stated thus:

The stated purpose of the PONAST was to assess the
world environments resulting from two hypotheticzl general
wars which included strategic and theater nuclear operations,

. in order to examinc possible follow-on military and nen-
military operaticns in the ' period to the
termination of the wars. A Jderived purpose of the study

"was to develop an analytical procedure which would
facilitate the accomplishment of any similar study.

The corresponding statement of PONAST II objectives is restated

.in full as follows:

1. Assess the capability, following a strategic
nuclear exchange, of the IS and the USSR to: (1) survive;
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2. Provide a basis for determining what actions could
be taken to enhance survivability, reconstitution and
Tehabilitation of the US in the trans-attack/pestattack
period, placing major emphasis upen US civil/industrial
reconstitution and the associated military requirements.

3. To continuec the development of the analytical
procedures for post-nuclear attack study.
The common purpose of these studies was to evaluate the post-
attack capabilities and enhance the analytical abilitics for
* doing so. The evaluation of the postattack capabilities provides
“the basis for identifying oppertunities for improving pre-
paredness which was the additicnal purpose stated for PONAST 1I.

B. (U) PATTERN OF ANALYSIS

In response to the common purpose, a recognizable
pattern of analysis was evolved for the conduct of these
- studies which can serve as the means for evaluating the
capabilities of the residual elements of national s;rength
following a massive nuclear exchange. The following examination
~of the approach and scope of the pattern of anaiysis and of
\ : the pérticipatioﬂ in it is intended to show how the evaluation
of the residuél strength is accomplished and to shed Light on
its role in nuclear contingency policy development.
1. (U) Approach. The analysis goes about the task of
evaluating the residual e¢lements of national strength by
testing their adequacy for the attainment of national

objectives. The test prccedures necessarily involve the use

of assumptions which then remain as conditions to the findings 23
of the tests. The nature of the tests and the role of the 26
assumptions are examined in turn. 27
a. Test of Surviving Capabilities 28

(1) The adequacy of the principal elements of 23

Vnational strength remaining after a massive nuclear 30
attack is est;blished by testing them against the 1
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" national objectives. [In PONAST I terms, this test was
a determination as to whether "forced termination” was
threatened. In FONAST II, the test was the determination
as to whether the nation could survive, continue the
conflict, and recover. In either case, tge test consisted
of a finding as to whether any of the objectives were
jeopardized by deficiencies in such vital elements of
national strength as population, government, military
_ forces, local viability, or production capability
including manpower, physical resources, institutional
fabric, and psychological state of mind.
(2) An examination of the nature of the testing
N applied in the two PONASTs reveals more fully the central
theme that provided the direction for the pattern of
anélysis and frame of reference for identifying progress
in.its development. In PONAST I, those military
.capabilitiés of the adversaries designed for usc against
miiitafy capabilities were tested by gaming the theater
war in Europe, the war on the high seas, and the counter-
‘force attacks invelved in the nuclear exchange. The
effectiveness of the part of the attack designed for use
against nonmilitary capabilities (attacks on counter-
value targets in the nuclear exchange) was assessed in
. terms of the evaluation of the surviving nonmilitary
capabilities. This was accomplished by testing them for
the threat of "forced termination.'" The nature of these
tests is summarizéd in the PONAST I study approach, which
stated:
1. (U) The analytical approach developed was:
to assess as many military and nonmilitary capabilities
‘of the adversaries as possible, and to test these

capabilities to sce if they met national objectives.
The test of the military capabilities lay in war
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gaming the adversaries in opposition. The test of
the nonmilitary capabilities lay in the determination
of whether any vital element of national power had
failed to rise to a minimum requirements threshold,
including one for vital military support. Such
failure would nave forced termination. The test of
the effects of military capabilities applied against
nonmilitary capabilities was derived ivom the out-
come of the test of the resulting nonmilitary residuals.
The definition of "termination,” which was an essential
part of the testing involved in this approach, was
stated as follows:
¢. TYermination. The final cessation of hostilities
mutually agreed to by the principal adversaries.
The threshold 2f forced termination was defined as
that point at which the prospects for either adversary
became so dismal that it was clear to its national
authority that the continuation of the conflict could
only worsen its condition. At that peint, it was
presumed the authority would feel compelled to agree
to termination.
_(3) In PONAST II, the capacity to survive and to
continue the conflict was assessed in the analysis of
" ‘national survival, which was provided in Volume ITI, and
the capacity to recover, which was assessed in Vclume IV.
The implicit test applied to population was as to the
sufficiency of the survivors to prescrve the national
entity. The test applied to government was to confirm
the preservation of national leadership and the survival
of at least marginal capacity for the direction of both
military and civilian emcrgency operations. In the
absence of any gaming tests of the military residuals
available following theater campaigns or war on the high
seas after the nuclear exchange, the PONAST 1 results were
. : ; . i
used to assess the replacement requirements called for
in the PONAST 11 economic analysis. The residuals from
the nuclecar exchange were summarized and characterized
generally for their defensive and offensive capabilities,

though they were not tested in a follow-on exchange.
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As with PONAST I, the test of the military capability
applied in the nuclear exchange against nonmilitary
strength {countervalue targets) of the adversary lay in
the outcome of thez test of the nonmilit§r¥ residual
capabilities of the adversary.

{4) The adequacy of the producing capability of the
surviving economy is not tested in the aggregate against
the requirements of the national objectives until the
requirements are compared with capacities for feasibility
after the recavery périod has been entered. The transition
from the survival to the recovery period is marked by the

. shift in primary dependence for meeting national recquire-
‘ments from surviving inventories to postattack production.
Short of that stage, however, the postattack remainder of
the ﬁrincipal elements of preduction are compared with
their own preattack magnitudes: (1) to provide civilian
;nd military nuclear contingency planners with an insight
into the character and muagnitude of their postattack
_ problems, (2) to reveal a possible threat to survival or
recovery, and (3) to summarize the tjmq—phased availability
for all sector production capacities as required for the
formulation of the recovery plan. The second purpose
above, which among the three, most closely approximates
béing a test for forced termination, is stated thus:
The second purpose is to ascertain whether
the available residual in any vital category may be

so low that it could be said to be a threat either
directly to naticnal survival or to the reorganization

of the economy and the institution of the recovery phase.

(5) Once the recovery period has been initiated, the
feasibility of meeting all economic requirements derived
from the national objectives can be tested directly against

the available capacity of 211 essential segments of the

»
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economy. The first priority goal of national recovery
is to sustain national survival and to maintain the
integrity of the national cconomy, thereby permitting
it to address the recovery goal. Two survival support
objectives requiring first priority support from the
economy are described thus:
a, Civil Survival Support, This direct objective
is to maintain a standard of living sufficient to

preserve the hcealth of the population and the vigor of
thosc who produce.

b. Militarv Survival Suppeort. This direct
objective 1s to maintain and support the military
forces at least at the level required to preserve
the national independence and territorial integrity...

The failure to maintain survival support as defined
'woulﬁ threaten a breakdown of the national economy or-a
fatal weakening of military support, either of which could
threaten forced termination.

b. Role of Assumptions. Because the attainment of the

national objectives involves a response to them throuﬁh
time, the tests (such as thosc identified above} devised

to assess the adequacy of the available capability must

" involve the simulation of the action required in order to

measuré the performance, The mere summation of capabilities

cannot provide the necessary attainment test, except as

some vital element of capability'is observed to have been

so recduced that. it becomes apﬁarent that the required action
dependent vpon it would not be possible. I such deficiency
is not apparent, then the adequacy of the residual capacity

can be measured in the absence of the actual event only by

projecting a simulation of the attainment effort. This

" introduces many areas of uncertainty, especially where

chojces of alternative courses of action must be made and

where human behavioral response is involved. It becomes
.. . - »
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necessary to make assumptions about the courses of action
followed and to fill the uncertainty gaps wherc the basis
of action cannot be measured. Only thus can a framework
be developed by which the various isolated applications of
quantifiable capabilities can be tied together into a
coherent whole as required to test whether or not the
objectives can be attained. But the inclusion of such
assumptions limits the study as a prognosis of the outcome
of the conflict., On the other hand, conclusions that rest
directly on comparisoné among capability and requirement

assessments do provide benchmarks within the range of

© possibilities.

2. (U) Scope. As between PONAST I and IT, variations in
[}

scope of the case studies undertaken resulted in differences

in the purposes to which the results of the analyses apply.

a. Militéry Capability Asscssment. In PONAST I, the

opposing military fcrces available after the nuclear

exchange in the European Theater and on the High Seas

were gamed to test their capabilities to attain the national

objectives at stake. The results of the war at sea were
not conclusive, cxcept to establish the amount of the'
additional lossecs. The outcome of the European campaign
was determincd by the relative rates of advance based

on the assumed effectiveness of the "fire power potential,”
specifically assessed for the purpose, possessed by the

two sides. No assumptions about course-of-action choices
or human-response factors were included. On completion

of the study, it was concluded that the war game results

rcached could have been equually well estimated from a

.simple comparison of the opposing forces surviving the

nuclear exchange, Because the considerable analytical
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effort expended on the military gaming was judged n;t Lo
have produced illuminating results, no such effort was
directed to be taken for PONAST II. Unless new and
proﬁising procedures are devised for the comprehensive
gaming of theater wars, it seems unlikely that any eflort
to test post-nuclear-attack theater military capabilities
beyond a direct comparison of the size of opposing forces
would be worth the time and effort.

b. Residual Nuclear Strike Capability. A complete

assessment of the residual capability to continue the

" conflict would necessarily include the assessment of the

capability to strike again. This would require, first,

a determination of what nuclear strike capability remained
after the initial exchange. Beyond that, the evaluation
of such surviving capability could be made only by the

same procedurcs used to assess the effectiveness of

the strike forces used in the initial exchange. The )

effectiveness of that part of the capability in damaging
civil elements of national strength would rcqui;e a ncw
survival and recovery analysis of the nation based on
the residuals following the second exchange. In PONAST I
this was carried to the point of determining expected
residuals from alternate poséisle uses of the residual
attack capgbilities. No gamed results were obtained

and nbrassessment was made of the prospects for survival
and recovery. The examination of a possible second-

exchange as a part of PONAST II was not feasible.

- Although a decision to mount follow-on exchanges after

a first onc may be even more remote than the chance that
the first would be mounted, at least theoretically, the

full . assessment of an existing or prospective nuclear
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attack capability cannot be made except through the
examination of the prospective results of its full

.ipplication.

¢. Unrecovered Losses., As indicated in the discussion

Bf the approach, the analysis focused on what could be

done with surviving capabilities to repair or replace

some of the damaged capabilities in the pursuit of the
stated national objectives. Incidental teo the determination
of the available residuals, the losses both in population
‘aﬁd resources were first assessed. To thése, PONAST 11
.added estimates of other long-term damage to the population
.f:ﬁm_radiation ekposufc which did not affect the immediate
residuals for survival and recovery. The systematic
‘assessmént of these types of damage to population and
rgSou;ceé would contribute to a comprehensive base for
evaluating any reduction in damage attributable to an
_afmament or disarmament measure.

d. Geographic Scope. PONAST I evaluated not only

US and USSR impact but, to a somewhat lesser degree, that
for Canada and Eastern Europe and, to a still lesser
_degree, Western Europe and China., The PONAST Il analysis
was confined primarily to the US and USSR aithough some
_ ljmitéd allowance was made for foreign trade. Based on
" the experience of PONAST I, it was judged that a full-
scale analysis of the residual capabilities of the allied
and shte11ite,nations was not warranted. In any case,
the assessment of the residual world position of these
'principal adversaries after such ah exchange would
Tequire the inclusion of the post-nuclear exchange
capabilities not only of the allied and satellite nations,

but also of the principal non-invelved powers.
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e. Alternative Considerations. As Indicated carlicer,

a PONAST analysis requires the construction of a sufficiently
developed framework to relate the residual capabilities -
to the attainment of the national objectives. The

validity of the findings from a single such framework,

even subject to the acceptability of the assumptions used,
is limited to the circumstance illustrated by the particular
.case. Wider application required consideration of
alternative frameworks. The need for looking at alternative
cases was fecognized in PONAST I which provided paralled
examination of two versions of the exchange
- (1966 capabilities). PONAST I[ examined expected
differences from the prime case, which received full
treatment, for two other vecrsions of the

exchange (early 1971 capabilities). PONAST II also

ldokcd at the alternatc eflects on population L{rom the,
'atta;ks considered associated with a series of different
civil protection pestures. This provided an indication

of the range of differcnt population survival rates which
might berexpected from the various protection programs
examined.l As conceived, the PONASTs have been an

exténsion of the gamed exchanges. As such,
they illuminate the implicaticns of those military nuclear
attack plans and provide explicit visualization of the

nuclear attack contingency facing nenmilitary emergency

- preparedness pfanning. Of course, a finding of the

possible range of expected savings for different civil

protéctlon programs or any finding of the full range on

- any other attack-effects contingency as a basis for

preparcdness planning requires estimates of the expected

effects from a [ull spcctrum of the plausible attack -
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formulations that any nuclteur exchange with the applicable

capabilitics might take. To avoid basing nonmilitary

nuclear contingency preparedness planning on the

particulnr attack pattern that would be cxpected from a

predicted circumstance of precipitation and a presumed

set of attack objectives, the planning base must reflect

the-range qf contingencies inherent in plausible kinds

of attack precipitation circumstances and objectives.

It is important not only that the plausiblc alternatives

be included in the planning bhase to show the range of the

threat but also that the relative prospects of different
- types of attacks be taken into consideration. Similarily,-
‘evaluation of the targeting in the nuclear exchanges
studied would require comparison of the results with

‘those of plausible alternatives. If PONAST II had been

directed to provide an evaluation of alternative weapon

system compositions, not only would more alternative ’
gttack designs have had to be assessed, but also alternative
compositions of the weapon system would have had to be
reflected. Thus, the limited and conditional assessments
of the selected elements of residual strengths and
capabilities of the two adversaries, that were developed
from the scenarios examined in these studies, afford

only a part of the comparative analysis required as

2 prognosis of nuclear hazard or as a test of the attack

designs or Qeapons systems capabilities invaolved,

3. (U} Particigatioﬁ. As indicated in the discussion of
scbpe, the dqterminatien of exclusions and inclusions and
the balancé of emphasis among the subjects included in a
study as complex and wide ranging as this is influenced

very considerably by the degree of participation in the
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study cffort on the part of the agencies concerned with the
various elements. Some such differences may be observed'
between PONAST I and II. For example, PONAST I had some
treatment of the impact of the exchange on world power
positions, whereas no such contribution was made or treatment
included in PONAST 11. The inclusion in the second study

of the examination of alternative civil protection programs
and of the long-runge medical effects of radiation was

made possible by the increased effort by DCPA in PONAST II.
The scope of treatment of attack implications in some

resource areas shifted. For example, the analysis for

‘civil aviation was more limited in PONAST I1, whereas the

analysis of the impact on government was greatly expanded
Sy the substantial effort in PONAST II by the Civil Service
Commission. In both studies, the subjects of mesdical,
housing, and banking operations received substantial treat-
ment by virtue of contributions to the scenario analysis'

in those subject areas from PHS, HUD, and FRB, reépcctivcly.
While uniformity in the balance of emphasis on various

aspects of this line of analysis may be a desirable objective,

- the quality and perceptiveness of the results are of greater

importance to its purpose. Any move toward uniformity of

treatment should be directed toward strengthening the

understressed aspects of the entire effort.

c. (u) ANALYTICAL DEVELOPMENT ACHIEVED

Hith the above desfribed pattern of analysis as a frame
of reference, the improvements that have been achieved in
keeping with the third (procedure development) objective of

PONAST II can be identified. The areas in which significant

'improvements or extensions of the analysis in PONAST II over

“that in PONAST I include those identified below. The precise
- »
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nature of the improvement can best be ascertained by comparing
the study results in the subject area together with the
descriptions of the procedures used in the respective
“Methodology" volumes ol the two studies,

1. (U) Preattack Events and State of Affairs, The more

fully developed description of the events and state of affairs
preceeding the nuclear exchanges studied gave a better basis
for positioning (for attack assessment purposcs) and otherwise
fixing the state of preparedness for: (1) the military forces
command structure; (2) the.President, his successors and other
primary elements of government, and (3) the population. These
descriptions drew on the stated assumptions for the particular
RISOP included in the respective nuclear exchange and, for
those scenarios involving a period of tensicn, the descriptions
utilized those applicable portions of crisis management and force
postures developed for the Unified and Specified Command

Exercise HIGH HEELS 197! sponsored by the Joint Chiefs of Staff.

{ é - 2. (U) Population Impact. The techniques for assessing

tge impact on populations were improved for both sides and
facilitated comparison. Increased sensitivity to the local
availability of blast and fallout protection was achieved on
‘both sidcs, particularly for the USSR. A procedure for examining
population impacts for alternative conditions of avacuation

‘and shelter on both sides provided new insights into the
‘comparative effectiveness of such programs.

3. (U) Secondary and Delayed Health Impacts. An improved

tgchnique was used to assess the threat of epidemics among
survivors in sample US States and SMSAs. Also, the assessment
of the less-than-lethal radiation exposures to US survivers,
together with the assessment of their longer-term consequences,
“was added to -the heretofore standard which was merely an assess-
»

-ment of the numbers of radiation casualties and fatalities.
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4. (U) Agriculture !mpact. New criteria were introduced

to improve the assessments of radiation cffects on ltivestock,
crops, and agricultural activity in the US,

5. (U} Local Viabilitv. A procedure was developed on

the US side for systematically establishing a date for each
SMSA when production from surviving industrial capacity therein
reasonably could be assumed to become available for the national

economy .

6. (U) Facility Damage. The technique for assessing the

impact on the various facility categories was improved on _ ;
the US side byrusing "expected values' as against "cookic-
cutter" values. This improvement also increased comparabilit}
with the USSR summaries.

7. (U) Self-Generated Production. A tentative estimate

was developed on the US side of the total production by sector
that could be expected during the first three months postattack
on thc assumption of a self-direction by the plant managers.

8. (U) Service and Contrel Institutions. On the US side,

" survival assessment, though in many cascs provisional, was uscd
for the first time for many service and economic control
institutions.

9. (U) Psychological Impact. First use was made of a

modified Delphi technique to obtain consensus views of
scientists and civil and military authorities concerned with
nuclear attack problems on the force of various basic

psychological considerations on the US side.

10. (U) Military Recoverv Requirements. For both sides,
more comprehensive and systematically constructed statements
were developed of the military reconstruction requirements,

as defined for the study, and of the requirements for current

FRRBIERREEREEREBIEIEISEGEIERIZE ©wwie s ws -

military suppcrt throughout the recovery period.
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11. (U} Economic Capacity. For the first time, an input/

output model of the Soviet economy was used in assessing its
postattack production capability. Also the Soviet data base

was improved.

12. (U) Recovery Plan Formulatien. A principal improvement

in technique on both sides was the full structuring of plans

in sector detail for mecting the explicit recovery requirements
from surviving opcrabhle cupacity, plus that repaired or newly
constructed as a part of the plan. This improved technique
afforded this study a sharper contrast between the alternative
scenarios examined. . -

13. (U) Scenario Comparisons. Instead of generating a full

. analytical treatment of all alternative scenarios considered,

pafticu}ar subject areas pertinent to key differences in the
sceﬁarios were selected for comparison among or between them
with respect to their prospects for national survival or
recovery. This avoided the necessity for a full scale '
treatment of any but the prime scenario.

D. ’ PREPARATION AND DEVELOPMENT REQUIRED

(U) From the experience gained in the production of the two

PONASTs and the continued development in the analytical
capabilities of the participants in connection with their
respective nuclear contingency preparedness obligations, it

is possible to identify numerous ways in which preliminary

.preparation and analytical deve}opment‘measures would

significantly improve or expedite this line of analysis. The
following descriptions of such measures are arranged in the
topic sequence followed in the study, namely: preattack,
survival, and recovery. Under éach, those relating only to
the US are followed‘by those re{ating pnly to the USSR with

measures applicable to both coming last.

.
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1. ,"Preattack Analysis Measures

a. (U) Preattack Scenario Data Bases. The availability

the IIIGH HEELS 1971 exercise invelving participation by
US commands on a worldwide basis, reflecting mobilization,
force postures, and military locations for the US as a resuft
of increased readiness conditions, was a significant aid to
this study. Despite certain errors and other limitations,
the use of this Exercise previded added realism and
credibility, and saved many hours of effort by the PONAST
committee members and NMCSSC in constructing aand processing
a data base for the study. WIGH HEELS 1971 also was useful
in defining civil readiness conditions. Any futurec study

" of this type should take full advantage of timely similarly
available exercise information which can be tailored or

_adapted to its needs. ) L IR

¢. {(U) Study Ground Rules. Detailed ground rtules for any

future post-nuclear attack study should be developed in

advance covering at least the following: (1) delineation

of the objectives, scope, and approach of the study, (2)
selection of the preattack scenarios and weapon laydowns

an& the exteat to which these can be drawn from current
exercises and war simulations, (3) an adequately assessed

and agreed summ#ry of the nature, implications, and prospective
éxecutibn of civil preparedness plans for the protection of

the populétions and (4} the assumptions not implicit in the

-foregoing sources necessary to fix the location and state

III: ; 165
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of readiness of the armed forces, government, and the

population at the time of the nuclear exchange.

2. ,—.ﬂurvival Analysis Measures

a. (U) Assessment of Casualties from Direct Effects. The

use of blast protecticn classes responsive to differences

in peak overpressure in the assessment of direct (or prompt)
effects casualtics (as was employed for PONAST Il) gives a
more reliable estimate than the use of a single distribution
curve for all protection conditions {as was used for PONAST I).
The improvement of the PONAST Il approach lies in the

recognition of differences in the protection characteristics -

- of bﬁilt-up areas reflecting the types of construction shown

in the National Fallout Shelter Survey (NFSS5) data and the
distribution of people above or below ground level within
buildings. The degree of improved reliability should be
systematically examined not only for vaiidity but for an
indication of the magnitude and direction of differences
in the resulting estimates. Also, opportunities should be

explored for further increasing the reliability and

‘sensitivity of the blast protection characterizations that

" may be feasible.

b. (U) Availabilitv, Utilization and Effectiveness of

Radiation Protection. There should be a reexamination of

the appropriateness of all assessment procedures inveolving
the availability and utilization of fallout radiation

protection and associated denial times. Revisions were

-adopted in the course ¢f the conduct of the §0NAST II study

in: (1} the radiation exposures credited to persons not
assumed to be in NFSS shelters; (2) the combinations of
accumulated dose and levels of radiation intensity under
which it was assumed people would emerge from shelter; and -

{3) dose considerations for post-shelter activities.
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¢. (U) Military Personnel Casualty Asscssment (or Iligh-

DEFCON Situations. 7o the extent possible and where dis-

persal plan data bases are available, damage assessments
should be conducted using the lecations of. the dispersed
forces with their varying vulnerability factors and not just
against "flagpole' locations as given in the FORSA or JAD
data bases (sec Volume I1I[, Part IT, paragraph A.3.(2}
fooéﬁote).

d. (U) Evaluation of Major Equipnent Residuals, To imnreve

th accuracy of and time required for military damage
assessments in future studies of this nature, it would be
most helpful to have in the FORSA file better locations of
forces and equipment data. For example, and similar to tﬁe
observation above, if precise locations of individual ships
in ports or the fact of their dispersal to sea could be
stated in the FORSA file used for damage assessment, improfed
evajuations would be possible. .

e. (U) Accuracy of JAD Information File, Assessment of

large-scale simulations such as exchanges would
be improved by having accurate installation and facility

locations in the JAD file. During the analysis of damage

© assessment, crrors in latitude and longitude positions and

in vulnerability factors of some installations became

apparent.

i

. ’ l
f. (U) Selection of lecal Viability Dates. Only a few of

the. 34 indicators developed for the SMSA Local Viability

Date (LVD) selection process turned out to affect the denial

time date actually selccted. Several of those not found

. wanstrajning in this study might well be important in other

attack situations. Also fairly arbitrary judgments were

made in two major respects. One was a consensus choice of

WeusEE
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an “agreed" availability date that for some SMYAs was carlicer
than that indicated by one or more of the technical critcria
used or by one or more of the contributed judgments. The
other was the assumption that all constraints would end at
18 months postattack or, indeed, that they would necessarily
end at all. Although community response on being struck by
disaster, especially when most of the rest of the nation is
also affected, is impossible to predict with certainty, the
quantification of a reviving national economy requires a
finding or an assumption as to when the local operating cir-
cumstances are such that the productive output of surviving
resources can be counted upon. To that end, the existing,
and possibly additional, indicators should be reevaluated
for meaningfulness and feasibility of application. Inasmuch
as the final determination must remain judgmental, the bascs
for rendering such judgments should be kept under continuing
scrutiny. For example, it should be determined which, if
any, indicators are absolutely binding. Also the possibility
of permanent denial (location abandonment) should be con-
sidered. For example, the new construction of some type of
ﬁanufacturing capacity in an grea where housing is plentiful
might be less costly than the repair of such capacity where

it had been damaged together with the construction of new

_housing in a heavily damaged metropolitan area. An

additional c¢onsideration is that the cost of constructing
new manufacturing capacity could be reduced by the salvaging
i

or cannibalization of the partially damaged or even undamaged

plants in areas subject to abandonment. For any particular

_ study, the ground rules for establishing LVDs should he

 fixed in advance.

tew - .
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g- (U) Geographic Coding. A major advantage in the damage

assessment procedure, wherein the impact of each weapon

on each resocurce element is separately simulated, is the
ability to provide independent assessments for individual
localities. This requires that all data files involved in
each local viahility assessment contain the same area control
code. Much delay was encountered in PONAST II in patch
programming to achicve a match between old and new area codes
for supply-requirement comparison runs and in hand assembly
of SMSA summaries from files coded to produce only SMSA
"state parts."” Not only should all files needed for local

viasbility assessment have the same SMSA list coded into

their geographic control code, but also it should be pbssible

to change that coding throughout all files without great
delay in order to reflect changes in the SMS5A list. As the
list lengthens, hand operations become more and more costly.
The SMSA list was increased from 230 (the number used in
PONAST II) to 247 in February 1971 to reflect the population
changes revealed in the 1970 Census. In November 1971,
another increase of 21 resulted from a change adopted in
the SMSA definition. A few months later, one more was
added ;s a result of projected population growth. No new
changes currently are expected, but the increase of 12

in the eight year periocd prior to the 1970 Census change
Suggests that a change every three or four years between
censuses may be necessary.

" h. (U) Currentnass of Data. As with any massive file of

demographic and economic information intended for more than
a one-time use, a major preoblem is the reduction of

reliability with the passage of time necessitating costly

»

" updating efforts which may amount to virtually creating a
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new file. The population and resource category files used
in-PONAST Il varied wiﬁely with respect to the currentness
of their data. Fortunately, many of the most.important
files were current at the time of the study and are kept
s¢0 on at least an annual basis, The catégories for which
this was (and is) true, together with the responsible
source agency, included the following: PPH-Population
and Housing (Census); GFN, GFB, and GFG-Federal Government
Facilities (General Scrvices Administration); DIA, DIN,
and DIF-Military Establishments (NMCSSC); DCA-Defense

Communications Facilities (Defense Communications Agency)};

MMP, EBT and EAG-Mineral Processing and Coal Mining

(OMSF/Interior); MEI-Manufacturing (Census); MPB-Special

.. 1EB Production Capacity (BDC/Commerce); MAF and MAS-

Atomic Energy Commission Facilitics and Suppliers (AEC).
Other important categovies for which the data used were
out of date by varying degrees are indicated in the

following table:

OSSR e
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USSR

TABLE 15§

" MAJOR CATEGORIES USING OLD DATA IN PONAST II

Emergency Relocation

Labor Force by Ind.
and Skill

Livestock

0il Refining

POL Storage
Electric Power
Generating
Railrond Facilities
Motor Trucks

Highway Bridges

Ports (Deepwater)

Defense Contractor
Employment

Health Manpower

Medical Care
Facilities

Water Systems
Universities §
Colleges

Retail Trade

Wholesale Trade

" Selected Services

. Corporate Offices

Federal Res. Sys.

—-—

Subject Area Code Name
Government GER
Manpower LFI,
LFO
Agriculture ALS
Fuels § Powcr ERB
ESP/
EJA
EEG
" Transportation TRG
' THT
THB
TPP
- Manufacturing MDP
-Health HMD
KHH
HWL/
_ HWS
Edﬁcation NEC
Services,Trade RCE
& Management
" WeE
RSE
NCE
Financial Sys. FRB
FCB

Commercial Banks

1071 data received since PONAST II.
®%1970 data veceived since PONAST II.
A%21969 Census of Agriculture data received since PO\AST I1.
received since PONAST TI.
on Michigan and Kentucky provided and used for PONAST [I.
received since PONAST II.
received since PONAST I1.

Rex2)07) data
#1970 only
##1970 data
1441971 data

Bovssim

1

. Date of Last Source
Revision Agency
T 1967% OEP
1963%% Labor
1964 %% Agricult.
19048822 00G/ Int.
1962 00G/
Interioer
1965 pro-  FPC
jected to
1968
1556/59 ICC
1960 1CC
19604 FHA/
Trans.
1966 MARAD/COM 1
1967 " 0SD/SA
1962 PHS/HEW
196244 PHS/HEW
1958- EPA
62/63
1957/58 HEW
1963 Census
1963 Census
1963 Census
i963 Census
1965 " FRe
1963044 FRB

»
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Other major categories for which recent data were availatle
for PONAST II but for which no systematic updating procedure

has been developed included: TAC--Safe Haven Airports

.(1971 by FAA/Transportatien}; TAO--Major Civil Aircraft

Overhaul Bases (1970 by FAA/Transportation); and JDL--Deep
Waterway Locks (provisional 1970 for MARAD/Commerce).
Category MIO, Mapufacturing Total Output by I-0 Sectors as

used in PONAST II was generated from 1969/7C¢ data by QEP.

A special operation would be required to assign the [-0

sector values of any particular year to the gecgraphical
location of manufacturing contained in the latest available
Category MEI--Manufacturing file available from Census. The
value of any futurc study or cxercise would be enhanced by
any updating, especially in the categories carrying the
oldest data. The assurance of adequate updating.would alse
be enhanced if procedures for it ¢ould be estabiished on a .
regular sustained basis for more of the categories not now
so maintained. For any particular study the MIO category
must be created for the applicable date and I-0 table and
the currentness of the data in all other categories to be

used must be reviewed for possible updating.
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k. (U) Sensitivity Analysis. Snbject areas should te

jidentified within the study for which sensitivity analysis
beyond that provided by the cases selected for study could
" provide valuable insights. As feasible provide for .

inclusion of such sensitivity analyses in the study.

1. (U) Improved Damage Functiens. Improvements are needed

in the reliability and sensitivity of nuclear weapon damage

functions for resources to include such factors as EMP

and firespread.

m. (U} Community Survival Considerations. Development

"needed for increased sensitivity in the determination
of measures required for community survival in the early
postattack period.

3. (U) Recovery Analysis Measures

a. Expanded Table. A major improvement over PONAST I

is

_anticipated by the 1969 PONAST Committee, which was charged

by the Joint Chiefs of Staff with planning for a new study

if there should be one, was the prospective availability of

an expanded I-0 table béyond the 80-sector 1958 table used

1_1n PONAST 1, that would be much more sensitive in revealing

production bottlenecks. The data tapes for the expanded

1963 table were received from OBE in 1970. As ncted above
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{see Part II, paragraph 8.1.)}, the necessary programming

to develop a-statement of final demand through DITT for the
expanded table was not completed for the PONAST II study.

In fact, not even the 86-sector aggregation of the 1963
table could be projected through DITT. As published, the
full 1963 table includes almost 370 sectors. Plans exist

in OEP for a working table of 173 sectors. This aggregates
many of the 370 where substitutability is great, or where
interest is minimal, and it also provides some disaggregation
in the new construction sector. Altogether, the 173-sector
table }s designed to provide an acceptable balance between
the addition of important detaii beyond the 86-sector level
and avoidance of an undue increase in the operational
difficulty of handling a larger table, The ability to use
this projected table should be developed as soon as possible
so that it can be tested on the PONAST II problem to-

determine whether seriocus bottlenecks which were not

'apparent in this study would develop under the recovery

plan. Any future application of the POST model should be
based on an expanded table. The completion ard testing of

a wbrking 1963 system at the contemplated level of dis-
aggregation would greatly facilitate the creation of an
expanded 1967 base table when the base table and the dollar
benchmarks for 1967 become available (hopefully in mid-1373),

‘b. Manpower Constraint. The existing factors of man-

year.requirements per dollar unit of total output by

sectors provide a constraint on production which probably

".is insensitive to manpower difficulties with respect to

both skill and mobility limitations.

1(1)_Manpower data in the OEP data bank have been

-.updated by the Department of Labor to include in one
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category {LFD) 1970 labor force employment data on

industry groups. They correspond to the 86 1-0 sectors

- of the OBE tables cross-classified by 161 occupational

éroups and are also distributed geographically at the

level of state portions of SMSAs plus balance of state.

- This is described on page IX-1 of the current Rescurce

Data Catalog. Advantage should be taken of this
occupational cross-classification to develop sector
tequirement factors for those sectors for which labor
augmentation is difficult. Such factors could then be

used to test for constraints analogous to the present

. test with the overall nmanpower constraint. Recovery

programs could then show not only what new facilities

are to be built but also what additional occupational

skill training programs would be required.

'(2) The manpower constraint as presently applied
carries the implication that labor is completely mobile
nationwide. This, of course, is ﬁot so. Although the

laber force is more mcbile than are many resources,

movement to employment sites outside of existing commuting

range, even with compulsion, could be accomplished only
at a8 cost. With the data now available it would be
possible to use local labor force or even labor skill
deficits to constrain the overall economy. Careful
consideration should be given to applying this con-
straint either as a refinement of the local viability

data selection process or as an operating constraint on

. Jocal capacity available for national production. The

- not available to be counted in establishing the national

UNCLAS

extreme case could be established by allowing unused

Iocal'surpluses to be considered as unemployed and hence

»

labor constraint on production,
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¢. Regional Constraints

(1) As is frequently stated, a major weakness of the
I-0 table as a tool for measuring thé implications of
changes in final demand is that the table is constructed
for the national economy and hence changes‘in the balance
of inter-regional trade induced by changes in the size
and location of various producing and consuming scctors
of the economy are not taken into account. The inter-
regional balances, though not revealed, were pr&perly
reflected in the transportation costs in the ériginal
basic table because they were generated by the inter-
regional movements that actually took place. However,
in the projected case, the suppositioﬁ is that the
transportation pattern was unchanged from the base
situation by virtue of the fact that the change to
transportation was proportionate,

{2) The basic data and structure for a multiregional

input-output model of the 1963 US economy has been

developed by the Harvard Economic Research Project (HERP).

This project develcped an I-0 table for each of some
44 regions showing not only internal transactions but

also the total transactions of each region with all other

-fegions.

© {3) With such an array of related regional tables and
a procedure, such as DITT, for reformulating the f;nal
demand for_each region, the feasibility of the regional
final demands could be tested against the surviving
sector capacities by region., Also, once a feasible
final demand statement for the nation and all regions

was established the transportation requirements by

. region would, for the first time in the development of

»
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postattack analytical techniques, have been redel ined
in postattack terms. The further devclopment of this
line of postattack analysis is vital for an improved

Tecovery analysis capability.

d. Costing Military Requirements

{1) The statements of military support requirements

were derived by applying expenditure factors for pay and

- for O§M to the numbers in the armed forces over time.

Expenditure requirements for research and development
were related to the preattack expenditure level. The
requirement for military reconstruction was composed of

the estimated cost of the military equipment and facilities

-. lost in the attack or during assumed postattack operations

in Europe and mainland Asia, These were costed from

- expenditure data classified according to the topics,

gssociated with DOD budget categories, listed in Table
IV-A-3 of Appendix A to Volume IV.

(2) A long range task (No. 3) considered by a PONAST I
follow-on committee was to "dpvelop for each of the US
ﬁilitary services a flexible procedure for the trans-
lation of various force levels and support requirements

into demands upon the sectors of the US economy for use

in capabilities analyses.” This can be thought of in

two stages: (1) improvement in procedures for translating
force level requirements into budget category requirements

and (2) refinement of the budget categories in respects

" reflecting unique distribution of the requirements among

the sectors of the economy. The most immediate and

promising prospect for improvement lies in the development

of improved requirements factors through extension of the

Department of Defense Industrial Mobilization Production,

UNCLASSIFIED
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Planning Program which was instituted to support limited
war production impact analyses. Continued development

of this program and its adaptation to nuclear contingency
planning would greatly facilitate the preparation and
improve the sensitivity of post-nuclear attack studies.

e.” Assumptions and Concepts. Numerous assumptions and

concept definitions bordering on assumptions are stated in
the Guideposts for Rccovery (see Part II, A, 3 of Volume IV}
or in paragraph 1. under the "Summary of US Recovery” (see
Yolume IV, Part II, F. 1). The topics covered by all of

the vital assumptions from which the study is constructed

are organized in outline form in Figure V-33. As a continuing

. effort further "to develop analytical procedures for future

studies of this type,'" these assumptions and'concepts on the
procedures for quantifying them in a particular context

should be revised or refined or even superseded if superior
ones can be devised. For any particular study some e¥p1icit

version in each of the key assumption area must be

‘established.

: USSR-Emgorts. The present study did not assess the
potential impact of imports in resolving bottlenecks créated
by the nuclear attack. Future PONAST-type studies should
consider assessing the contribution which the non-Soviet
Narsaw'Pact countries, and possibly captured Western Europe,

could make to Soviet recovery. Damage assessment for these

‘countries need not be as intensive as for the USSR, but

should be carefully done for ‘specific industries which

"might aid the USSR recovery (for example the machinebuilding

industries].

-~ g. USSR Labor force. The low casualty rate for the

USSR in PONAST precluded the necessity for a detailed labor
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FIGURE V-33
TOPICAL STRUCTURE OF ASSUMETIONS AND CONCERTS IN PONAST I1 RECOVERY ANALYSTS

= _ Torrc | BASLS OF TREATMENT
'_c:_.: A, Supply Sida = Capabilities
a : 1. Recognirzable economy
2 -
E a. Self-sustaining capability = from survival analysis
(] . b, Psychologicalstability - from survival analyals T ———————
¢,. Structural comparability
LN {1} 1-0 table selection = see observation number one
- R ) (2} Postattack applicability = after appropriate mod{ficatiens
2. \Productlnn capacity .
a. Concept - maximum total output
b, Resource availability
(1) Surviving Operable - light or no damage
- (a) HManufacturing - : VN and LVD
3 (b) Service = proportionate to non-casualties
(2) Additional Potentially Usable » moderate damage
(a) Assessment
. ‘ 1 Manuvfacturing - VN and LVD
L ) 2 Service - proportionate to injuries
(h) Repatr
1 Availability - . firespread allowance
2 Time required « repair lead time
3 Deloy penalty - deterioratiocn
4 Cost . .
a Industry = fraction of new construction
bt Housing =« unit repsir cost

.{3). New construction
(a) Time required «

-

construction lead time

{by Cost R .
1 Investment .
2 Industry = . capitat/output ratic '
» b Housing - -unit cost by type
uluuuunumwumuwlwuuuwwwuw FIGURE V- 33
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=" ' £ Distribdbution
§ a Equipment =
Sty . . b- Construction -
[P |
€2 . . (4) Intensification
—_3 - ) . ’ {a) Source =
ﬁ="l - R {b) Extent =~

() Timing -

e..;Hnnpouer Llimitation

' '(l) Effectivenass «

(2) Labor force availability «
(a} Augmentation =
(b) Skills -~
(c) Geographical -

3, Current Production Adjustments

ost

a, FPoreign Trade

. o (1) Assistance to and from allies =
: : ‘ {2) Economic warfare measures =
{3) Available trade aveas =
{4) Trade volume
(a) Historical -
(b} Embargoes -
{c) Balance -

b. Stockpile Operations

(1} Stratepic stockpile drawdowns -,
{2) DOD machine tool remerve activation =

BASIS OF TREATME

capital flow matrix
gelected construction indirects

idle reserves, workweek, multiple shifts
manufacturing sectors = expansion limit
initial delay T T rem——,

productivity factor for labor force requiremant

see observation number two
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occupational avallabilitias
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(1) Minimum standard :
(a) Per capita consumption =
{b) Durables available =

(2) Population growth «
ﬁllltnry
" (1) Armed Forces
(a} Requirement =

1 Force levels =
2 Activity levels =

(b} Costing -

{2) Research and Developmant =

2, Recovery requirements

Military
(1) Armed Forces
(a} Llevel -
(b} Composition =
(2) Activity level

Civil .
(1) Standard of Living
(a} Fer capita PCE and Non-Def . Cov, =
{b) Restoration of durables =«
1 Housing = .
2 lnstitutional factilities -
3 Consurer durables ='
(2} Production Base Expansion -

{a} De-intensification =
(b) Econonic growth -
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force analysis. Such an analysis would have been extremely
difficult because of the paucity of data on the regional
distribution of skills within the Soviet Union. In any
study in which.casualty rates are high, further efforts:
would be needed to estimate the extent and impact of any
manpower skill shortages.

h. Recovery Definition. Of the many assumptions, such

as those indicated in Figure V-33, vital to the construction
of a recovery plan for each adversary, probably the most
important in setting the direction of the study, and at the

same time the most fluid, are those assumptions which are

central to the definition of recovery. Their importance

arises from the necessity that they must be appropriate to
the pu}pose to be served by the study and their fluidity
arises from the wide latitude that prevails in what may be
included in the definition. The variabilities associated
with these two aspects of the recovery concept are examined
in turn. '

(1) Appropriateness to the Purpose. It is presumed

that the purpose of the recovery analysis is to compare

the ability of the adversaries to recover from the nuclear

exchange. To serve this purpose best; that definition
of recbvery which is most appropriate to the purpose in
the following respects must be adopted,

(a) Scope. 1t must be determined what elements
of national strength are tc be accounted for in the
comparison of the abilities of the adversaries to
recéver. Military and economic recovery are obvious
essentials. Others such as population size, or the

‘medical and mental well-being of survivors might be

considered.
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(b) Frame of Reference. It must be established

whether the recovery comparison standard is to be the
absolute preattack levels of the respective adversaries
or something else such as their relative status among

all nations. The latter basis, though more comprehensive,

'is much more far-reaching in its analytical demands.

It could require, among other things, the assessment
of the impact of the war on all major nations.

{c) Comparability. From among possible elements
of a recovery definition, such as those described in

the following paragraphs, a selection must be made

~which will result in a definition which is as comparable

for the two adversaries postattack as are preattack
comparisons made in the same terms. It may be that

a fully satisfactory assessment of the comparative

“impact will require more than one definition, each

of which must be expressable as nearly as possible in
the same terms for both adversaries. '

(2) Plausible Definitional Elements. Several possible

elements or bases for defining military and economic

recovery are considered in turn.

{a) Military Recovery

1. Armed Forces Level--Alternatives:
a. Absolute preattack levels.
h..Preattack levels reduced by the percéntage
~of national population loss.
€. Preattack levels reduced by the amount
of the average of the percentage population
loss of both adversaries.

d. Restore relative preattack strength for

the most damaged adversary, .
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and composition to which the armed forces must be

e. Stipulated multilateral disarmament levels.

f. Otherwise determined level.

2. Armed Forces Composition--Alternatives:

a. Preattack types of units and facilities
restore& with current tyres of equipment.

b. Restore facilities and equipment to
levels commensurate with their preattack
monetary (constant price) values.

¢. Types of units and facilities essential
to specified types of possible conflict,

d. Other stipulated types of units and-
facilities.

3. Activity Level. Determination of the level

restored fixes the military reconstitution goal
required for recovery. In the meantime, ﬁowever,
provision must be made for the annual support of
the military forces in being throughout the recovery
period. The provisions required for this support
depend not only on the size of the forces as time
passes but also on what kind of military activity
must be provided in the recovery plan. Different
activity levels may be selected as appropriate
for different phases of the recovery period.
Possible activity level elements include the
following: '

~a. Armed Forces Sustenance and Civil Support.

bresumably the bare minimum activity level
in the absence of any external military threat

to the nation would be for the personal sus-
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provisions required for their essential civil
support function.

b. Training Duty. In the absence of any
contemplated combat operation, preattack levels
of training requirements could be required for
armed force units during the period of
Teconstruction.

¢. Possible Combat Activity. Any combat

status for any part of the armed forces for
any part of the recovery periods must be
defined in terms that reflect the level of
military support requirement for the forces
involved. <Combat actions invelving such ’
status might include:

i. Withdrawal Protection. Military

. e W T

. rear guard actions to minimize losses to
friendly forces which must be withdrawn
from theaters which cannot be held.

ii. Reconstituted Nuclear Strike Deterrent.

Military preparations for implementation

of a reconstituted nuclear strike plan to
serve as the maximum available deterrent

against an enemy follow-on attack.

iii. Surveillance, Reconnaissance, and

Naval Skirmishes. ‘Military probing actions

- initiating and responding to hostile acts
not amounting to major breaches of the
stabilized defense perimeters,

iv. Reconstituted Nuclear Exchange.

Military actions taken as a part of a

second nuclear exchange with strike forces

»
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surviving or restored from the initial
exchange., The timec of the sccond exchange
relative to the first would govern how

much general military and industrial
vestoration had taken place to form the
resource base for the damage assessment for
the second nuclear exchange and the resulting
summary of residuals.

v. Other War Operations. Militar}

actions mounting or resisting invasion

which may or may not involve nuclear weapons,
or guerrilla actions in allied or neutrai
territory within or between the otherwise
stabilized defense perimeters. ‘ i

(b} Civil Recovery. As with the military, the

characterization of civil recovery may consist of a
combination of considerations based on either the level

. of ﬁctivity supported or the aggregate economic
capacity, or both, and measured either on an absolute
or on a per capita basis. Also, several different
categories of expenditure are involved. The accepted
categories of GNP expenditures, as they appear in the
national accounts, are: (1) personal consumption

" expenditures {(PCE); (2) investment; (3) foreign trade,
and; {4) government purchases. The latter includes
‘the expenditures for defense; which, as an element of
recover}, is covered by the foregoing discussion of
military recovery. The remaining government purchases
(Federai, State, and local) include expenditures for
current activities, for durables and for construction.

The PCE category covers expenditures both for current
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included in investments, are here called "standard of

- NGk,

gctivities and for durables. These PCE and non-defense
government cxpenditures, together with expenditures by

persons for housing and other construction, normally

1living"” expenditures and treated as one of three
civil recovery expenditure categories. The others
are "foreign trade" and "economic capacity investment”
(both of which are discussed below)., Here, foreign
_trade includes the same expenditure categories as the
national accounts. The economic capacity investments
include those investments made to comnstruct and equip
new and replacement capital for producers, that is,
facilities useful for further production. These three
classes of civil recovery expenditure categories are
discussed in the following order: standard of living,
foreign trade, and economic capacity investment.

1. Standard of Living. The standard of living

expenditures both for current activities and for

" the purchase of durables and the construction of
public and private facilities for personal use
must be covered in the "income level' in terms of
which recovery is defined. It may also be decided
that recovery must include restoration of the
stock of such durables and facilities to some

" specified "wealth level." ;

] a. Income lLevel. On a strictly income basis.'

the standard of living could be said to have

achieved recovery on one or another of the

following bases:

o (W o |2 |8 [ (& jw | = Jo v |o v |oo J»n & Juw |0 (- o v @ |~ o (i |1& w i8N |
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available in all sectors to support preattack
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per capita expcnditﬁres for personal
consumption and non-defense government
throughout the following year.
ii. Per capita PCE and non-defense
government expenditures at:
(1) Immediate preattack level, or
{2) Stipulated historical level, or
(3) Other level.
b. Wealth level. In addition to one of the
income level requirements, the restoration
of the stock of consumer durables (such as
automobiles) and personal use private facilities

{such as furnished dwelling units) and

i
personal use public facilities (such as schools

and hospitals) may be specified as a part of
.the objective. Such requirements may be
:stated on an absolute or per capita basis-at
one or another of the following levels:
i. Immediate preattack level, or
ii. Stipulated historical level, or

iii. Other level.

2. Foreign Trade. The role of foreign trade

in the achievement of recovery actually is accounted

for first in the analysis because foreign trade is
treated as a prior adjustment to the aggregate

final demand expenditure that can be made in a

~given economy. This leaves that part of the final

demand which can be met internally to be applied

to the recovery of the standard of living and

economic capacity. The recovery objectives

- adopted for foreign trade presumably will cerrespond

 UCLASSIFIED
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to the role assigned to foreién trade during the
recovery period. Thus the stated fbreign trade
recovery objectives will presumably be stated

as the final assumption in the one or more
assumptions used to characterize the composition,
extent and geographical limits of foreign trade
available for use in the recovery plan., Several
dimensions of any positive foreign trade recovery
objective need to be specified.

a. Scope. The final definition of the
area with which trade will be available and
any ctonstraints or requirements on the
composition either of imports or exports must
be defined.

b. Level. The recovery level for foreign

. trade may be set on one of the following
. bases,
1.‘Preattack net levels (in the
Aggregate or by class or by sector).
ii, Stipulated variants of preattaék net
level (such as per capita or attack
" residual levels in trading nations).
iii. Preattack trade balance levels (in
the aggregate or by class).
iv. Other.

3. Economic Capacity Investment. Beyond the

investment in production capacity required to meet

‘and sustain the standard of living plus foreign

trade requirements, additional recovery require-
ments relating to the condition of the available

capacity may also be imposed. Economic capacity ,

189
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(;’ investment provisions which must, or may, be
included within the recovery requirement include
the following:

a. Provision of Required Production

Capacity. The attainment of recovery will in
any case require the investment in repair or
new construction of the additional capacity
¢ requirced to meet the standard of living plus
. foreign trade production requirements, first
to sustain national survival and beyond that
- to attain recovery.

b. Maintenance of Required Production

Capacity. Recovery can be attained only if
the necessary investment in capacity is made
to replace surviving, restored, and new
capacity és it wears out or becomes obsolete.

€. Restoration of Capacity Availability.

(’“\ : . o i o Recovery to pre-war standards would require the

_"L. L l . ‘ A provision of sufficient additional capacity to
permit preattack levels of utilization. This
would require the "de-intensification” involved
in retiring obsolete capacity from use and in

‘returning to the pre-war work week and numbers

3 I

of shifts,

d. Economic Growth. Beyond all of the fore-
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ﬁoing restoration requirements for the surport
‘of the standard of living plus foreign trade,
recovery may be said to require defined

provisions for economic growth at:

i. The preattack per capita level, or 30
‘ii. The preattack absolute level, or 31
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VOLUME V
METHODOLOGY
APPENDIX D--ASSESSHENT OF PROMPT EFFECTS DAMAGE
TO US FACILITIES

A. DAMAGE SUSCEPTIBILITY CHARACTERIZATION
1. (V) Blast Effects

a. The susceptibility of facilities to damage from the
blast effects of nuclear weapons is characterized in the
READY damage assessment system with vulnerability numbers
(VNg). This VN concept is taken directly from the system

described in Part I of the Physical Vulnerability Handbook--

Nuclear Weapons (U}, a CONFIDENTIAL publication by the ' i

RIS IR =15 1o 1o 1w t0n 1o 18 (w In e

Defense Intelligence Agency (AP-550-1-2-INT) dated

1 June 1969, Section A eof Part | describes the VN 15
cqnceﬁt and presents VN characterizations for severe, moderate, 16
and a few other specifically described classes of damage i1
for a large variety of industrial and.military facilities 18
and equipment. Except for special cases, these descriptions 8
are used in establishing the READY VNs. Section B of Part 1 2
of the Handﬁook provide§ the tables and figures that relate a
the values of weapon application variables (including yield, 2

) 23

“ground range and height of burst}) to the probability of a
particular class of damage to a facility of the particular
. susceptibility,
b. The basic VN described in the Handbook is a four part
- number conéisting of two numerical digits, the letter P or
‘Q and a single numerical digit. The two digit number is from
the arbitrary physical vulnerability numerical scale, ranging

from 01 to as high as. 57, which is used to reflect damage

DA - P R o e |

probabilities in the tables and figures included in the

UNCLASSIFIED -1



GHCLASSIFIED

Handbook, Use of the letter P indicates that the facility

is subject to damage predominantly from the crushing effect

of peak overpressure (pounds-per-square-inch above normal
atmospheric pressure). Q indicates that the facility is
subject to damage predominantly from the displacement

effects of dynaqic pressure {pounds-per-squarte-inch prcssure)..
The single digit number which accompanies the letter is

called the "K factor” indicator. This reflects the increased
damage susceptibility to a particular level of pressure

associated with the longer duration of the pressure imposed

by the larger yield weapons.

¢. For the blast effects susceptibility characterizatiop
the READY model calls for separate VNs for severe, moderate,
and light damage. Hence the READY VN is a 12-digit number
consisting of three four-digit VNs. In each of these for
READY the "K factor" indicator precedes the P or Q which is
"then followed by the two-digit physical vulnerability number.

" The model accepts whatever VNs are provided for the three

classes of damage to the facility being assessed.

selection of VNs for a class of facilities draws upon the

VN characterizations provided in the DIA Handbook.

2. (U) Thermal Effects. For its assessment of the thermal

effects of nuclear weapons on facilities, the READY model also

requires an indication of the susceptibility of the facility to

fire. In addition to the READY VN for blast effects,

the description of the facilities to be assessed must include

a fire susceptibility indicator. For this a one or a zero is |

provided (1 = susceptible, 0 = not susceptible).

3. (U) Structural Characteristics Code. In most cases the

assessment of industrial damage reflects the prospects of

UNCLASSIFIED ST
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which houses the ecquipment vital to the industrial activity

in question. Appropriate VNs are established bascd on an eight
digit structural characteristics code prepared by the contributing
agency from unclassified material. This code differentiates

among structures on the basis of externally recognizable use

and structure characteristics of the facility. For each unique
digit combination of the structural characteristic code, a set

of three VNs are provided plus a fire indicator (1 = susceptible,
0 = not susceptible) and a shelier indicator {column number of

the structural characteristics cede to be used in ascertaining

"the shelter available to occupants of the facility). The make-

up of the shelter characteristics code is described in

CAppendix I of READY I DATA PREPARATION - USER'S GUIDE, NREC

Technical Report No. 52 (March 1965) published by OEP. The
first column entry indicates the type of facility being coded,

For facilities assessed on the basis of the buildings in which

" they are housed, the first column entry is "B" and the subject

of the remaining columns is listed in the following table.

TABLE b-1
FACILITY CODE FOR BUILDINGS
Colunmn Lo : Subject
1 o _ " B--Building
Use' .
" Framing '
Stories

Strength Indicators
- o Fire Resistance

Time-Temperature

00 . O W s N

Fallout Protection
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The structural characteristics coding and the VNs currently
assigned to the various Standard Industrial Classification
{SIC) groups in the Manufacturing Establishments data file
{Category MEI) are shown in Annex A.

B. DAMAGE CLASSES

1. {U) Definitions. Six classes of the postattack damage
status induced by prompt weapons effects are used in the
assessment of facilitics with the READY model. These six

"classes, which are treated as rmutually exclusive and all
encompassing, are: destroyed, severe damage, moderate damage,
fire likely, light damage and no damage. Facilities in this
context include not only industrial establishments but all -
gypes of buildings, structures and inventories of equipment,
The classes of damage are defined as follows:

. a, Destroyed. A facility is classed as destroyed when

the damage is so complete that nothing of value remaiqs to

be salvaged., Any facility within two crater radii of a

g}ound burst ground zero is deemed to have been pulverized

or cﬂvered by the crater lip regardless of its physical
vulncrabiliiy hardness. The damage class of "destroyed"”
consists of all such facilities.

b. Severe Damage. Blast damage to an undestroyed facility
which is so extensive that the construction of a new facility
wquld be economicaliy less costly than the repair of the
daﬁage is classed as severe damage. Structural damage
(requiring replacement of framing.members} of the principal
buildings or structures of the-facility in question is
ordinarily considered bto be the indicator of severe damage.
Each facility in the data file which is to be assessed is
provided with a VN for severe damage as described above
which provides the basis for assessing severe damage, as

defined here, to the facility.
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¢. Moderate Damage. Blast damage to an undestroyed

facility which does not qualify as severe damage but is so
extensive as to make the facility nonoperational in the
performance of its normal function is classed as moderate
damage. Exposure of working spaces to the elements or the
disruption of equipment is ordinarily the immediate cause of
work stoppage. As previously stated, each facility to be

assessed is provided with a moderate damage VN as described

above which provides the basis for assessing moderate damage,

as defined here, to the'facility.

d. Fire Likely. Thermal radiation received by a facility

which survives in operable condition would be iikely to

© generate fire sufficiently intense to interrupt operations

'if, in the first place, the facility would burn and further
if the thermal radiation were sufficiently intense. To be
burnable, vital elemcnts‘of the facility would have to
consist of comhhstiblc material; also sufflicient kindl}ng,
such as textiles, puper, dry wood or dried vegctatién,
would have to be present and (whether inside or outside the
facility) would have to be subject to direct exposure to

thermal radiation., To be sufficiently intense, the radiation

.at the facility would have to deliver cnough thermal energy

(calories per square centimeter} in a short enough period of

time to induce combustion in the kindling material, As
previously stated, cach facility to be asscsscd is'providcd>
- with a therma! ignition indicator as a part of the YN which

.shows whether (or not) the facility is burnable in the sensc

defined above. A surviving operable (that is, no moderate
or worse damage) facility that is burnable is tested to
determine whether the thermal energy received is intense

enough to make "fire likely" that would disrupt production

PHCLASHIFIED .
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where it would not otherwise have been stopped by prompt

effects. It is to be noted that the assessment of "fire likely"

covers damage only from fires induced in an otherwise operable
facility by thermal radiation. It does not include the
prospect of damage from fire which may spread from ignited
areas into areas where fires {rom the attack are not likely.
No practical damage assessment model was available for the

systematic assessment of such firespread damage. Also,

-"fire likely" does not reflect any additional damage which

might amount to severe, imposed by fire on a moderately

.damage facility.

e. Light Damage. Blast damage of any description which
is less than moderate and affects facilities for which fire

is not likely is classcd as light damage. This ordinarily

- includes cffccts such as broken windows, roofing damage,

debris accumulations and the scattering of outdoor stocks

‘which do not disrupt production but, if not corrected, would

lead to conditions that did. The previously described light
damagé VN assigned to each facility to be assessed provides
the basis for the light damage assessment.

f. No Damage. Those facilities or facility values for

which no form of blast damage is prohable and for which fire

" is not likely are assigned a no damage status. As such,

they constitute the final residual damage class in the prompt

effects assessment. The facilities remaining in this class

may still be subject to damage from spreading fires which

are not assessed. They are also subject to temporary denial
of access imposed by fallout radiation which is separately

assesscd,
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' among the damage classes.
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C. ASSESSMENT PROCEDURES

1. .(U) Data Field Value Distribution. To make the damage

. assessment for a particular problem with the READY model, the

determination is made for each facility as to the applicability

. of each damage class. These findings are reflected directly

for each facility listed under the Point Analysis of Experience,
bamage, and Casualties (PAEDAC) format (Figure V-19). For a
summary edit, such as shown under the SASAP-R format, the task

is to achieve the appropriate distribution among the six damage

. classes of the data field values (such as capacity or value of

shipments or employment) for each facility in turn. Thereupon
the values so distributed are aggregated for the respective
damage class groupings that are included in the format.
Categories [or which data ficlds are not available are summarized

on the basis of the record count {data field 0) distribution
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with this probability statement goes to the question of the

- in fact, inflict the specified type of damage to the specified

_type of facility. This probability does not include an

.which would be created by a particular yield, at a particular

_summariés, READY has in the past followed the practice of

. point listing where the .50 probability is used to identify the

‘the cookie-cutter method of summarizing gives unbiased results

" when the facilities in question are randomly distributed with

is Being systematically targeted, the cookie-cutter method will

UNCLASSIFED

2. (U) Probahility Statement. As stated above, in a

particular application, the DIA blast cffccts damage assessment

t

system gives the probability that the type of damage associated

with the applicable VN will occur. The uncertainty associated

assurance that a particular blast pressure and duration will,

uncertainty about the amount of blast pressure or its duration

distance and height of burst.

3. (U) Previous READY Application. In accumulating values

from individual facilities in the preparation of category

inciuding the entire value of a facility in the most serious |
damage class for which the probability reaches .50. This is
called ";ookie-cutfer" assessment because, up to a particular
distance all facilities of a given vulnerability are included,
and beyond, all are éxcluded. Under this system each individual

facility is classed the same way in both the summary and in the

applicaﬁle degree of damage. For a large number of facilities,

regard to the AGIs. However, when the category of facilities

tend to overstate the results by disregarding the effects of
a skewed distribution toward a greater number of instances of
less than .50 probability of escaping the particular class of

damage. Conversely, if the facility category should be

'b lg lg Ig I3 lg ’: I: Is Is ig Ig IE; I; l: I;“ I: ': IZ I: I: lg (O [0 |~ [ fn (B W [N e
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from the Desired Ground Zero (DGZ) at which the weapons are
aimed, the cookie-cutter method would tend to understate the
results by disrcegarding the effects of a skewed distribution
toward a greater number of instances of less than .50 probability

of sustaining‘thc particular class of damage.

W v =

e

[T

D-10




UNCLASSIFIED

S. (U) Catcgory Assessment Steps. The successive steps

taken in distributing the data field value for each facility
among the six damage classes are described in turn.

a. Destroyed. For any facilitf within two crater radii
of the actual ground zero (AGZ)} of a ground burst weapon,
the entire data field value for the f;cility is assigned
‘to the "destroyed” class. Thus, when those particular attack
circumstances apply, the designated damage class is applied
with a 100 percent probability. This results
automatically in'a "cookfe-cutter" allocation of the entirve
fdacility value to this one damage class. ‘

b. Severe Damage. For any undestroyed facility the
product of the data field value and the probability of
severe damage to the facility was assigned to the severe
.damage class for the category summary.

c. . Moderate Damage. The data field value of an undestroyed

facility was multiplied by the probubility of moderate dJdamage
less the probability of severe damage to give the contribution
from that facility to the category total of moderate damage.
The total accumulation of such contributions from all
facilities in the category provided the summary total of
moderate damage.
d. Fire Likely. To assess the prospective increase in

" damage to a parficular facility attributable to fire started
diécctiy hy_thc nuclear detonatiens, the READY model applicd
tests for the two circumstances mentioned above iﬁ the |
definition of "fire likely" as being necessary for such
fires. First, the fire susceptibility indicator was referred
to in order to determine whether the facility could burn.

Second, the thermal intensity was computed to determine

'leulwluuwwMMMNNHIH'&-.-.-..-...H...H
SR RBIREBIRIREBEERBIBEIRSIEIGIRICIRIEIE o o v i v = 1w in -

whether the combustibility threshold was exceeded.
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These are both '"go - no go" tests with probabilities only of
- one or zero. Hence, only a "cookie-cutter'" assessment of

"fire likely" was made, Thus, for any undestroyed facility
". for which the probakility of moderate damage was less than

1.0, thc READY model applied the two "fire likely" tests.

If the results of both were affirmative, the entire data

field value was multiplied by one minus the probability of

moderate damage to give the contribution from that facility

to the category total of "fire likely." The total accumulation

of such contributions from all facilities in the category
“‘provided the summary total of the "fire likely” class of
démage:
e. .Light Damage. The light damage summary was designéd
to inciude the light damage increments from ail facilities
. not subject to "fire likely" but subject in éome degree to
light damage. Thﬁs, the Jata field values of an undestroyed
"facility not subject to "fire likely" were multiplied by the

probability of light damage less the probability of moderate

./.-',
. ;

or greater damage to give the contribution from that facility
to the category total of light damage. The total
accumulation of such contributions from all facilities in
the Eategory provided the summary total of light damage.

f. N6 Damage. The "no damage™ class was designed to
include the data field value contributions from undestroyed

" facilities not subject to “fire likely" determined by

muitiplying the data fieid values by one minus the probability

; ’ . of ligpht damage or greater. The accumulation of such
contributions from all such facilities in the category

provided the summary total of "no damage."

D-13
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APPENDIX D ANNEX A

Manufacturing Structural Characteristics Code, Vulnerability Numbers, 1
and Firc Susceptibility Indicator -
2
. Fire -
SIC Structural Vulnerability Numbers  Suscceptibilty 3
Codc Characteristics Severe Moderate  Light © Indicator 4
1911 BISASRDA Q14 TQ13 0Pl 1 5
1921-29 BISALPEA . 7013 7011 oPol 1 -
1931 BISASRDA 7014 7013 0Po01 1 6
1941-5F BISPLRAC QL3 Q11 0P01 1 -
1961 BISBLPDC 7Q13 7011 0P0l 1 A
1999 BISBLRAC 7013 7Q11 oPo01 1 8
2011-99 BISAVNBC 1012 7Q10 orol 1 -
2111-41 BISAVNCC 7Ql12 7Q10 0Pl 1 5
2211-99 - BISALNCC 7013 . 7011 0Po1 1 10
2311-99 BISBLNCC 7Q13 7011 0PO0I 1 1
2411-99 BIWALOEC apos oPoh OoP01 1 -
2511-99 BISBLNEC Q13 T0Qt1 0P 0] I 12
z611-61 BISCLNEC 7013 7011 0POl 1 =
2711-94 BISCLNDC 7016 7Q14 0P01 1 13
. : . ) . 14
2812-99 BISCLNEC 7013 7Q12 - 0rol 1 -
2911 QROSCTAR 7013 Q13 0PGl 1 15
2951-99 BISAEREB 6015 . 60214 oPol 1
3011-79 SESAHRDC 7014 7Q13 0Proi 1 16
3111-99 BISAVNCC Q12 7Q10 0FP01 1 17
3211-21 BISAVNBC Q12 7Q10 DPO1 1 18
3229-31 BISCLNBC 7013 - 7012 o0Pol 1 -
3241-8! BISALNBC 7013 7011 0Pol 1 19
3291 BISCLNBC 7013 7012 oP01 1
3292-93 BISAVNBC Q12 7Q10 0Po1 i 20
3295-99 BISALNBB 7013 7Q11 0P01 1 2
3312 BISAHRBA 7017 6Q16 0PO01 1 22
3312-32 BISASRBB 7Q14 7Q13 0P01 1 —
3333 BISALRBB 7013 7Q11 0Po1 1 23
3334 BISARRBC 7013 7Q12 oP01 1 "
3339 BISALRBB 7013 7011 0PO0l1 1 25
31341-99 BISARRBB 7013 Q12 oP0l 1 =
3411-99 BISALNCC 7Q13 7011 0Po01 1 26
3511-19 BISASNCC 6015 6014 0P01 1 -
3522-44 BISASNCC 6Q15 - 6Q1l14 O0P01 1 27
1
t 28
3545 BISBLNCC 7013 Q11 OPO01 1 29
3518 BISASNCC . 6Q15 6C14 O0P01 i -
3551-53 BISALNCC 7Q13 7011 001 1 30
3554 BISASNCC 60Q15 6Q14 QPol . 1 -
3555-65 BISALNCC ' Q13 Qll 0P0l i 31

UNCLASSIFIED
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. Fire
SIC Structural Vulnerability Numbers Susceptibility 1
Code Characteristics Severe Moderate Light Indicator
: - -—E“. - 2
3565  BISCVNCC 7013 7Q12 ‘oPO1 1 3
3567 BISALNCC 70137 . 7Q11 (v) =] | 1 -
3569 BISASNCC 7Q14 7Q13 | OPOl 1 s
. 3571-79 BISBVNCC 7012, 1010 0PO1 1
3581-99 BISALNCC 7013 7Q11 - OPO] 1 3
S L .
3611-13 BISALNCC 7Q13 - 7011 ~  0oPOl 1 -
3621-29 BISALNCC 7013 7011 0P 01 1 2
3631 BISCVNCC 7013 . 1012 oPo! S 1 s
3632-44 BISALNCC 7013 701) o0Pol 1 2
. 3651-79 BISAHNCC 7013 7012 .0PD] 1 9
36%1-99 BISALNCC 7Q13 1011 OPOD1 . 1 10
3713-29 BISALNGC 7G13 7011 opol 1
‘3731 - BISAHNEA 7017 1016 0P01 1 11
3732 BISALNEB 7013 7Q11 0Po1 1 1
3741-42 BISASNCA 1014 7013 0ROl 1 | 1z .
} ' 13
3751-99 BISALNCC 7013 . 7Q11 ~  oPO! 1 14
3811-72 BISCVNBC 7013 7Q11 oP01 —
3911-99 BISCVNBC 7Q13 7Q11 oPo1 Tl 15
t
UNCLASSIFIED
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iii. Some stipulated common national level,
or
iv. Other level.

e. Restoration of Stipnlated Capacity.

Analogous to the restoration of the military
forces to their preattack levels, it might be
decided that all preattack production capacity
damaged or destroyed by the attack should be
restored whether or not it is required by ary
of the foregoing investment recovery provisions.

f. Other Stipulated Capacity Status. Other

requirements may be generated to attain some-
stipulation status of economic capacity for the
generation of economic growth or for other !
stated objectives.

i. Lead Time Assnmptions. A major factor in the times

S

found by the study to be required for national recovery
was tﬁe lead times required both for current production
and for capacity construction. Significant differences
among industries occur both in the production lead times
and in the times required to construct capacity in thenm,

Also, lead times assumed in the study for defense industry

were substantially greater for the Soviet Union than for

= RNt o L O i N |l o (S =
_hwwwcwmqmmbwwHc|w|mgq|m|m|h|u|wp—

.the United States. A systematic ecngineering assessment of

r
(3

production and construction lead times would increase the Ei
reliability of the recovery plans by more correctly ; 26
identifying the bottleneck industries. It would also ' 27
improve the comparability of the recovery time estimates 28
" for the adversaries. 29
4. (U) Expedited Production Measures. As shown in Chapter I, 30

31

_PONAST II has been a costly project as measured in machine hours,

. »
i)
.
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manhours, and calendar time., As revealed throughout the
discussion of methodology in Chapters II, III, and IV and

‘as summarized in Section C of this Chapter, much of this cost
can be charged to development--that is to say, a straight-
fo;ward replication of the PONAST II analysis would require
somewhat less machine hours and much less manhours and calendar
time. Also, much of the manhours and calendar time expended
has been absorbed in producing this five volume study
aggregating approximately 1200 pages at a comparatively high
level of editorial effort. A major consideration in the
formulation of any kind of continuing analysis in this area
will certainly include the prospect for reducing the effort
and‘time required without impairing the possibility of attaining
any vital purpose of the undertaking. In estimating the time

and effort required for another similar post-nuclear attack

- study, the following considerations should be taken into account.

a. Much less of & revision would be requirved in the
_basic énalytical techniques than was developedAfor PONAST I1I
over PONAST I. Most of those required improvements in

' preparation and development indicated above could be

éccomplished without any costly improvements in the state

of the art. Except for those few that would, these suggestions

could be achieved with only a modest effort beyond what is
~currently required for ongeoing activities of the agencies

involved., Furthermore, the careful development in advance
-of the precise line of analysis, as suggested above, would
permit the omission of some of the machine work ordered in
" the past studies but which went unused or would not again

‘be needed. ,

b. On the assumption that basic findings for most of

_the vital elements of national strength would not differ

»

URCLASSIFIED

=18 18 |

ot

INHHHHHHHHH
o v o g oo v & juw (|-

[ S TR TN TN
P PV F I ]

[ ]
v

VI
b

[}
@«©



A

UNC!A%eirrep

in nature from those revealed in PONAST II, it scems
unnccessary that the published report in any analogous c¢ase

study would need to treat the subject at this level of

"detail. Even if the basic line and detail of the analysis

itself were continued at the level achieve& ér even extended,
a report at the detail level of Volume I in PONAST Il
would probably suffice. Supporting writeups at the level
of Volumes II, III, and IV and their Appendices, where
necessary, could be prepared as unpublished supporting
do;uments in the files of SAGA and the producing agencies.

¢. A further cultivation of the téchnique of comparing

the results of variations in other scenarios or in other

- wital assumptions with the results under the prime scenario,

as commenced in PONAST 11, promises to provide a wider
breadth of analysis with a reduction in at least the rate of
expenditure per problem if not in the aggregate effort,

d. For ihe long run, development should be sought for a
procedure for achieving rapid and inexpensive assessments

of the postattack implications of a whole spectrum of

 variables in attack objectives and capabilities without

. .Ef

the suppression of vital constraining details which operate.
in this present line of analysis. Achicvement of such a
development would expedite the exploration of alternative
attack designs and would facilitate the systematic
exploration of alternative capabilities, However, the
continued illumination of the postattack imp%ications of
simulated SIOP/RISOP exchanges do not have to await such
development.

{U} CONTINUATION RESPONSIBILITIES

As summarized above, important development in the

.analytical procedures for post-nuclear attack study were

- Weuasgygg
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achieved in more than a dozen areas in FONAST II. The
possibilities for continued development are identified for

many morc. Continued improvement in the procedurcs for
analyzing postattack survivul and recovery b-y those agencies
responsible for US defcnse and postattack prépa}edness, and
continued joint participation in such analyses‘ by these agencies
would serve to enhance the usefulness of their results, as it
has in the past. Respongibilities for dealing with the
contingency of a massive nuclear exchange would appear to
continue so long as the military capability for waging nuclear

" _war exists,
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VOLUME V
_ METHODOLOGY

APPENDIX A--MANPOWER/COMPUTER SUMMARY
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VOLUME V
METHOLOLOGY
APPENDIX A--MANPOWER/COMPUTER SUMMARY

_ Man Months - Computer Hours

Military Representatives

(J-3/4/5/5ervices) BG.Q 0
QEP (includes contribdting

non-defense agencies) 74,2 775
SAGA _ 61.8 0
DCPA (OCD) . 54.6 599
DIA ' 8.7 .8
CIA o 33.4 6.3
DCA/ﬁMCSSC 14.9 . - 146.4
OASD (SA) o 2.0 0

376.2 man months 1534.7 hours

or 31.3 man years

UNCLA -niED A-1
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e ' oL © APPENDIX B--NATIONAL MILITARY COMMAND
N ... SYSTEMS SUPPORT CENTER (NMCSSC) ,_
' DATA PROCESSING METHODOLOGY FOR PONAST II
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PART II--DATA PROCESSING

1. (U) Models and Data. For the Post Nuclear Attack Study

(PONAST II}, War Games Analysis Division (NMCSSC/DCA) supplied
damage assessment sumnaries on blue data basés fusing red
strikes) and on red data bases (using blue strikes). The
Resource Status Evaluation System (REST 11I} was the model used
to generate the reports, unless specified otherwise. Most of
the data bases were obtained from the National Military Command
System Support Center (NMCSSC) [ata Division and were in the
Joint Resource Assessment Data Base Format, unless specified

otherwise,

© 2, (U) O;ganization. The-%ollowing chart is a list of the
major summaries delivered to the various PONAST committees.
‘Note that there are two charts; blue strikes on red targets and
“red strikes on blue targets. A more detailed description

{including definitions of abbreviations) of the data bases and

lg !G I’; I: l: IG l: lt; IS [: Ig 1w @ (=~ o 0 e (W W

output follows in outline form.

¥In the early days of the study, utilizing RISOP terminelogy,
the game cases were known as India, for Red initiatieon; Sierra,

.. for Red surprise attack; and Romeo, for Red retaliation. They
were subSequently changed to Scenario A, C, and B, respectively
Jin the edited study. .
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VOLUME V
METHOBOLOGY
APPENDIX C--MILITARY COMMITTEE INPUT AND METHODOLOGY

FOR SUPTORT OF CIVIL DEFENSE

N - (U} The femaining pages of this Appendix consist of a
report by the PONAST Military Committee on military support of

7 éivil defense. This report is shown both to pro&ide information
on the military support of civil defense and also as an
example of how both the requirements for and availability of

this support werc examined in the study,

- IHCLASSIFED

b b
208 1o 10 1m 100 0 & v =



UNCLASSIFIED

SUBJECT: Military Support of Civil Defense (MSCD)
Refs (a) DOD Dir 3025.10 of 29 Mar 65
(b) FM 20-10
{c) PONAST II "QOutline" N
Encl (1) Office of Civil Defense (OCD)* Réquirements'for
Mjlitary Support in the Postattack Recovery Period
tZ) Unmobilized Military Reserve, National Guard Forces
(3) Memorandum for Record concerning State totals of
_ _Military Reserves available and State OCD requireﬁents.
B (4) Hemorandum to OCD from Mr. Myers of CONARC, dated
13 Oct 71 '

1. Ref (a) establishes the Department of Defense policies,

‘assigns responsibilities, and sets forth general guidance for

military support of the National Civil Defense program in
anticipation of or following a nuclear attack. Ref (b) sets
forth the modus operandi for Military Support of Civil Defense
(MSCD). Ref (c) requires that the question of military
assistance to the Civil Defense Program be answered in PONAST II.
2. Encl tl) is the 0OCD iequest for military forces to
support .the OCD recovery effort. Encl (2) is a consolidated
listing of all the non-activatcd Reserve and National Guard
personnel including retirees, both pre- and postattack. Encl

(3) is the State-by-State listing of available unmobilized

. personnel by category and branch of service, along with the
State total available and State requirement for MSCD

‘established by OCD.

¥8ince this methodology paper was prepared, OCD has been
redesignated as the Defense Civilian Preparedness Agency
(DCPA) . ‘ .

~
B »
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3. The objective of this paper is to provide OCD with

i

information on the most likely source of military assistance
in the Post Attack period beginning on D+l day. To the extent
they are available, all military support personnel will be
provided from within each State boundary. Where small states
are close together, and along State lines, interstatec arrange-
ments could certainly be made. To the extent they can be
mustered, military personnel will come from Reserve, National
Guard, and retired ranks, Where the necessary or needed
-npumbers caanot be mustered, the differcnce will be made up

out of active forces in the area assuming they do not have a

more pressing combat, combat support, or self-survival operation

as per Ref (2).

4. The situation in the immediate p&stattack time frume
may require the use of active forces as a preliminary step
while the induction of military reserves is carried out.

5. The memorandum from Mr. George E. Myers of.CONARC
appears as Encl (4). Mr. Myers points out that the Individual
Reservists not mobilized are civilians, and that their status
changes only by their volunteering to serve or by their post-
attack mobilization by Congressional action.

6. The mobilization or Federalizatioen of the unit personnel
.of the USAR and ARNG (128,000 men) would be very swift and
could be accomplished by the President and keep him within the

one million man mobilization limit. Although it is not

' expected that this limitation would remain for very long,

some action by the Congress would be required before unpaid,
non-unit, and retired personnel could be mobilized.

7. The estimated capabilities of Army organization for
Military Support of Civil Defense (NSCD) are as listed in

Reference (b) Appendix C paragraph C. 1.

URCLASSIFIED s
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.The severity of casualties and physical damage clearly

indicate that the surviving combat support and combat service

support personnel--medical, engineer, logistical, civil affairs,

communications, graves registration, etc.--would be substantially

fewer than the support personnel required for State and local
governments in the early postattack survival and initial
* : recovery period. The apparent deficit between support required
and surviving military resources is so great that detailed
computations are not required, All surviving teqhnical and
support units, personnel and cquipment are urgently needed.
Requircments for military support of civil authorities
by combat arms troops for such missions as traffic control,
protection of vital facilities, helping people to avoid
céntaminated or dangerous areas, assisting in disseminating
directions and guidance to the public, and maintaining law and
order have been calculated and are shown by State in the

following table.

UNMASSIHEU c-4 | ENCLOSURE {1)
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f1gures rounded to nearcst [00)

Peacetime Peacetine ' State and i Military
Regular Aux. Police Postattack [Local Police ; Support
AREA Police iStrength i Requirement |Available ! Required
Strength :{Includes ! (D+1) i (D+1)
Crisis Crasny .
TOTAL ! 048 . 6ul 221,200 734,300
REGION I ] . L
< 6,476 | 8,754 1 14,500 2,600 T 12,000 ]
1,934 2,806 : 7,500 500 : 7,000
Mizxachusctin 14,147 ! 9,334 21,400 4,600 16,800
Nuw dlumpshire- 1,633 : 2,022 5,700 2,300 2,900
New Jerey 14,244 - 13,322 37,700 i 5,000 32,700
New York i 54,778 ; 26,732 ! 90,200 : 19,500 70,700
Rhode Island i 1,887 ] 4,035 2,100 H 100 1,700
Vermont ; 1,072 1,313 . 5,600 1,900 1,760
Puerio Rico | J,973 7,903 N/A NSA . N/A
Virgin s lands { ' N/'\ ! N/A ! NSA
REGIQON 2 : i !
Dolawure i 1,166 34 1,800 i 100 ! 1,700
Dist. of Columbia \ 3,947 -0- 3,400 ! 100 : 3,300 |
Keatucky i 5,592 1,988 15,500 5,100 i 10,400
Maryland I B, 215 1,916 15,400 1,600 ! 13,400
Ohio i 16,215 10,256 1+ - 50,500 4,600 45,900
Peansylvania T 32,462 33,179 i 72,700 ! 20,290 ! 52,500
Virginia | 6,917 3,146 22,100 ! 4,000 18,3109
West Virwinie : 2,333 1,830 1 10,700 ! 1,709 0,060
REGION 3 :
Alubanis | 4.95§ ! 6,452 16,800 5,500 ! ]JT-‘nq
Florida ! 12,709 7,592 47.,7¢Q 12,400 - 33,300
Ceorgia b 6'§5§ : 8,069 H 24,000 1,an 20,1400
Mississippi 3,326 ° 3,878 ' 11,900 31,100 8,800
North Cyrolina 6,936 | 5,497 19,906 3,200 16,700
South Carolina 3,658 2,859 11,700 1,200 - 10,500
Tennesson 5,726 ! 4. 5658 15,700 ! 4,200 ' 11,500
Cunal Zone ! N/A 1 NAA : NJA
REGION & . : '
lincin | 25,021 i 12,005 47,700 11,404 16,300
Indiens 8,197 i 9,333 ! 20,600 1,700 ' 15,200
Michigan 17,553 173,333 39,200 5,000 ! 30,200
Minnesota 6,019 ; 7,539 21.409 7.700 L 13,700
Winconsin t 3,358 ! 3,304 24,700 | 7,900 : 15,300
REGION § :
Arkunnus 2,524 : 3,509 7,200 2,400 4,800
Louisiuna 6,975 ] 5,914 13,500 4,200 9,300
New Mexico 1,737 1,989 4,700 1,700 3,040
Okluhuma : 3,966 i 3,394 1 9.600 3.300 8,300
Texas ! 15 673 i 11,219 18 500 ! 11,300 32 20an
REGION 4 . ;
[Calarade i 3,854 ] L,000 11,600 ’ 5,400 ! 8,200
lowa | 3,683 ! 3,035 15,900 ! 4,000 ! 11,900
Kansas ; 3,218 3,953 11,900 31,900 ¢ 8,009
Wissouri ; 7,978 5,387 17,700 4,600 | 13,100
Nebrasks ' 2,501 1,693 7,700 2,500 5,200
North Dakata ) 891 ! 1,114 3,000 ] 1,100 1,990
South Daketa ! 951 ! 700 4,000 1,100 2,500
Wyoming 6019 635 309 ! 400 ! 100
REGION 7
izone 3. 617 2,438 3,-00 1 500 ¢ 5,500
Californiu 40,685 19,740 53,500 i 12,000 | 41,500
Hawaii 1,616 | 1,243 3,500 ! 800 ! 2,600
Neveda 1,470 i 844 ! 3,500 i 1,400 : 2,100
Utsh i 1,394 | 2,063 4,500 | 1,600 2.800
Amoricun Samoa ! 59 ! -p- ! N/A 1 N/A NAA
Cuam 2538 -0- N/A ' N/A N/A
Midway W ke K R B
REGION 6 ‘ 4
Alanke i 453 | 267 1,600 400 1,200
Iduha 1,133 ! 1,379 | 4,500 | 1,800 ! e, 700
Montura 1,110 1,577 3,900 1,800 i ___ 2,100
(S ‘ 2,639 13 5un 3700 9.300
Warstringt o 5. 647 3,603 12,000 4,200 | 14,200

OCD FORM 277, 1 Jun JO
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DEPARTIMENT OF THE ARMY
OFFICE OF THZ SCCRITARY OF THZ ARMY *
OFFICE OF CIVIL DEFENTCE
WASHINGTON, D.C," 20310

13 October 1971
MENORARDII T0: OCD (PO), ATTN: HMr. Wilson _ .

BUBJLCT: PORAST

1. Confirming our discussion of 7 October with the PONAST Study Grour.-,
the following dpplies to the postattack avoilabiliry of military reservists
for COAUS militavy support of civil defepse (HMSCD) duties.

a. The utilization of non-unit individual reservists for (postattach)

- pllitary support is a question of Maccess.” 1f these reservists yere
mobilized In advance of atvack, access would Le provided for since thay
would (through their active dury orvanization) be a2 potential ferce ovaila-
ble .under the "A.C.Y concept for NS0 eor for active military eifensive or
defensive roles depending vpon priovities at the time., If the non-uvniin
Andividval veservists were Tint robilized, then they remain "civilians,' and
their availability for civil defensc purposes can be solicited in

:advance. In thisg ¢ase, the respective serviee {v.g., by the rir Forco
:.‘ﬂ:!c_l 01’ aul-. ) - -.'\I' 1 T

civil] dc{(n.,c, 1f they are noc 1rob111.z<.d in the event of nucli.nr attacl.

sraen tholey wpl ontasedeas [y
LaLiug To facourane i AR L34 o AWy

b. HSCD concepts under DOD DII‘LCEJ\’(' 3025.10, JC3 OTAD €D, and tha
: supporting service dirvctives, e.g., AR 500-70, define the roles of active
end rescrve compounent wnib:i  Access here is 2 matter of pyiorities at
the time, However, [ would assume Chat thm.c units would be wobilixed
in the event of nuclear attack, cven in a “eut-ofi" situation (You might
remember my refercnce to AR 135-300 in thit case).

, e. Also, I belicve that you will remewmber €OL Pietsch mentioning the
"Mob Dusipnee” program and the possible revisions of MSUD coneepts fo
incorporate that program. 1ln that repard, 1 have asked Leu Wallor to
furnish you a copy of a recent OCD (10} Mumo which laid out the . distinctics
betwoen MSCD as a program and the day-to-day military participation fu
furtherance of the Civil Defenze Propram. I vecommend that -docubnent as

a general puide to the comnittee at anytime military suppore {participatin:)
is discusscd . \q

~
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2. I have recossended to COL HeClaran, CONARC DCSOPS Plans Divicion, that
some liaisen with the Study Groop be waintained so as Lo make CONARC .
asgsistance readily available. This may not be possible since NQ DA is
responsible for furnisiing that type of support, however, results uf the

. PORAST studies can ilupzet upon CCHARC yespousibility for MSCD.

3. Back to your question of pestattack }SCD forees available, nething in
the above dmplics a puarantee thot wilitary support will be available
pastattack in the gquantitics required ond in the place needod. It follows
that civil defense operactionnl priorities can be establishad to define tae
geopraphical arcas where asuistance would produce the best returns in life
and celf-sufficiency, and that cozmomd autherity will dumsider theze aloap
with oLher prioriticy at the time {e.;., & move imsediate offensive threat
ﬁcrhﬂps), and hopefully the ensuing allocation of forces would hc that vhich
would resull in the preatest saviapg of 1ife.. This weans that if 2 threatc
exists which can have an end reselt of more lives ta be lost, lbtb may nul
be immcdzdrvlv available. I belicve that.all -thiis adds up to confim the
valldit) of OCD requirencents fov the training of local goversuent roserves
boased upon the potuential Lhroat without fegurd te support which pov er

dnn. At bost, I owould hope that any MSCD available
postattack would comprnsarta ot leagt partially for the shorefal) in thae

Aattaiaacnt of our oim cseablished poais for the o penizaiion of State and

local govermment forces and the applxcatiow ol _supplemental forces requived
to mcut the effccks of disaster-vhatever. :
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