THE BIKINI ATOLL, 1946
Mushroom-shaped cloud and
water column from the under-
water Baker nuclear explosion of
July 25. Chemist Glenn Seaborg,
the longest-serving chairman of
the Atomic Energy Commission,
called Baker "the world's first
nuclear disaster."
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IN A 1962 LECTURE TO THE WAR INDUSTRIAL COLLEGE, the Direc-
tor of the US Office of Emergency Planning (oEP), Edward McDermott,
described his agency’s mission. Charged with preparing the nation for
nuclear war, the scope of OEP’s responsibility was impressive:

We are really talking about the fundamentals of life on this earth; the el-
emental problems of safeguarding the food we eat, the fuel we consume, the
transportation to maintain a steady flow of commerce, an intricate telecom-
munications system which will continue to function under all conditions,
and perhaps most important, the foundation of constitutional government
which underpins our way of life. These are the things that concern the OEP.

While its area of concern was potentially limitless, the oEP approached

this vast array of “things” in a distinctive way: as a collection of critical
and interdependent systems to be safeguarded against the catastrophic
disruption of nuclear attack. In this essay, we briefly describe how, from
the mid-1950s to early-1960s, experts and officials charged with preparing
for nuclear catastrophe in the United States sought to manage “the funda-
mentals of life on this earth” by producing a new kind of knowledge that
focused on risks to the critical systems that underpinned collective life.
The mission articulated by McDermott was the outcome of a series of
discussions and debates that took place over the course of the 1950s among
lawmakers, bureaucrats, military planners and technical consultants about
how to plan for thermonuclear war. In the wake of the first Soviet H-bomb
tests in the early 1950s and in anticipation of the development of intercon-
tinental ballistic missiles, Cold War defense strategists turned their atten-
tion to a novel problem: the protection of the nation against a devastating
surprise attack. They argued that the traditional emphasis of civil defense
on problems of urban preparedness—emergency response, evacuation,
and the restoration of local services—was now obsolete. The prospect of a
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thermonuclear attack heralded destruction on a
previously unimaginable scale. Many American
cities would be entirely destroyed. Radioactive
fallout would make vast areas of the country un-
inhabitable. The very future of the United States
as an economic and political entity would be in
doubt. How could one plan for national survival
under such circumstances?

A group of thinkers with backgrounds in
fields such as strategic bombing theory, mobili-
zation planning, and systems analysis, with ac-
cess to new computer technology for amassing
and processing large amounts of data, offered
one response to this challenge. These experts
were located both outside of government - in
think tanks like the RAND Corporation, the
Stanford Research Institute, and the Institute for
Defense Analysis—and in key government of-
fices such as the Federal Civil Defense Agency
and military research organizations such as the
Naval Radiological Defense Laboratory and the
Strategic Assessment Committee in the Office of
Defense Mobilization. While they did not speak
with one voice, there was an emerging consen-
sus in the mid-1950s that it was necessary to
focus, in advance of nuclear war, on the vulner-
ability of the systems that undergirded collective

life: energy networks, industrial facilities, trans-
portation infrastructures, and communications
systems, as well as the personnel who operated
these systems. Using digital computers, they in-
vented techniques for analyzing collective life as
a complex of these vital and vulnerable systems;
for modeling how these systems would be affect-
ed by nuclear war; and for planning measures
that would reduce vulnerability and prepare the
government to manage the economy and polity
after a nuclear attack.

An early articulation of this “system-vul-
nerability thinking” can be found in the exten-
sive hearings on non-military defense held by
the U.S. House of Representatives Committee
on Government Operations in the mid-1950s.
During these hearings, experts and officials in
fields such as civil defense, mobilization plan-
ning, structural engineering, and radiation sci-
ence testified that existing conceptions of pre-
paredness would have to be radically changed
given the prospect of thermonuclear war. The
Committee’s report on its 1956 Hearings, Civil
Defense for National Survival, laid out a new
framework for domestic preparedness in the
age of the thermonuclear threat, oriented to-
ward ensuring the capacity for recovery in the

AFTER THE ATTACK

Post-attack gasoline shortages and interstate
products pipeline capacity after minor repairs
(From Sanford B. Thayer and Willis W. Shaner,
“Effects of Nuclear Attacks on the Petroleum
Industry.” Stanford, California: Stanford Re-
search Institute, 1960.)

aftermath of nuclear catastrophe. “The tin hat
and the sand bucket of World War II air raid
wardens,” the report argued, “must now be re-
placed by strange, new techniques for sheltering
and shielding against enormous blast and heat
and death-dealing rays that spread over the land
with blowing winds” It was essential for civil
defense organizations to “learn how to recover
from the terrific impact of a nuclear assault, not
only to tend the sick and wounded and keep life
going, but to maintain essential production, and
work toward full restoration of the economy’™
This was not the first time that the manage-
ment of the critical infrastructures and indus-
trial systems that comprise modern economies
had been taken up as a central concern of mili-
tary planning. In Europe and the United States,
World War I had been a watershed for state-

1 Civil Defense for National Survival. Report of the House Committee on Government Operations. Washington, DC: US Government Printing Office, 1956 (hereafter, CDNS), p. 16.



DAMAGE ESTIMATE

Radius of severe damage to pipeline com-
ponents. (From Sanford B. Thayer and Willis
W. Shaner, “Effects of Nuclear Attacks on
the Petroleum Industry.” Stanford, California:
Stanford Research Institute, 1960.)

based economic planning in the interest of war
mobilization. And in the United States, the War
Production Board during World War II and the
Office of Defense Mobilization during the Kore-
an War invented various techniques of economic
intervention as part of war mobilization efforts.
In these agencies, war planners drew on new
technical methods such as linear programming
and matrix algebra to model the US economy
as a complex of interdependent “activities” and
to rationalize the allocation of scarce resources
among competing priorities.

But this new stage of the Cold War led to a
modulation of existing approaches to mobiliza-
tion. Conventional war planning had focused
on the optimization of the economy for war
production. The thermonuclear age, by contrast,
called for attention to economic vulnerability

to nuclear attack and to national survival in its
aftermath. The problem of vulnerability, strate-
gists argued, would require the invention of new
methods of economic management. As William
Stead, a consultant who conducted a study on
non-military defense for the National Planning
Association, testified: in the wake of nuclear
war government officials would be “likely to
be working with a severely damaged economy”
It was necessary to “learn how to manage that
damaged economy...to continue the essential
industrial production and make preparation to
do so™

The experts and government officials who
testified at the Hearings were preoccupied with
gaps in the knowledge that would be required
to manage the economy after a nuclear attack.
Consider, for example, the testimony of Arthur
Flemming, the head of the Office of Defense
Mobilization—the organization most centrally
involved in planning for national survival in
the mid-1950s. Flemming told the Committee,
“we are concerned over the lack of basic infor-
mation [about] those items essential to survival
following a bomb attack. All of those items ...
must be planned for in advance, requirements
determined, stockpiles built up if necessary, and
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vulnerability to attack lessened to the extent
possible”® The existing knowledge practices of
mobilization planning provided a starting point.
On the basis of information collected by the
Department of Commerce, the Department of
the Interior, and the Census Bureau, opm had
recorded on computer tapes a vast amount of
information about the US economy and popu-
lation: “the precise location, shipments and
employment of approximately 20,000 manu-
facturing plants in target areas; the 400 largest
electric power generating stations; producers of
the most important military end items and the
principal elements and components and subas-
semblies of these items; principal airfields and
military supply depots; the stockpile of strategic
materials; and the United States population in
25,000 locations.* Using the new technical pos-
sibilities of “electronic calculators” like the Uni-
vac computer mobilization planners were able
to assess the vulnerability of individual assets
to nuclear detonations.> opm led an interagency
program that was “responsible for developing
and maintaining a system for the assessment
and reporting of attack damage and the impact
of various patterns of attack on all segments of
the mobilization base, including industry, man-

2 CDNS p. 1080.

3 Seventh Annual Report of the Activities of the Joint Committee on Defense Production. January 16, 1958. Washington: US Government Printing Office, p. 7-8.

4 CDNS, p. 1040.
5 CDNS, p. 1040.
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power, telecommunication, transportation, and
other mobilization resources”® This damage as-
sessment center, equipped with powerful elec-
tronic computing equipment, was used to plan
“hypothetical attacks against many targets in the
United States and to compute the overall physi-
cal damage, radiological contamination, and ca-
sualties that can be expected””

But this approach had shortcomings. It did
not address the systemic effects that the disrup-
tion of individual elements could produce. “So
far,” Flemming reported, “we have been able to
estimate physical destruction to productive fa-
cilities but not the effect on actual production,
because of the complex chain of suppliers and
subcontractors necessary to produce the fin-
ished product” In the future, opm planned to
record on tapes “information regarding this
chain of production for selected critical weap-
ons systems and survival requirements so that
we will have a much clearer picture of our actual
postattack production capability”

The crucial idea articulated here by Flem-
ming is that production systems had proper-
ties that could not be understood by looking
at the simple aggregation of their parts. Rather,
one had to analyze the interconnections among
these systems. Here, in the space between an
isolated economic activity (such as the assem-
bly of warships or airplanes in a specific factory)
and a “chain of production”—between damage
to individual facilities and systemic effects — we
can see the emergence of a new way of think-
ing about and managing the US economy in the

wake of a nuclear catastrophe.

Another expert who testified at the Hearings,
operations analyst Walmer E. Strope of the Na-
val Radiological Defense Laboratory, described
how one might use information about the vul-
nerability of industrial systems to plan for na-
tional survival in the wake of attack.® Strope
described a hypothetical case of a dry-dock for
ship repair that could withstand fifty pounds per
square inch of blast pressure from a nuclear det-
onation, but that depended on a nearby power
plant that was rated to only five psi. The greater
protection of the dry-dock was “useless,” he
reasoned, “when the power plant would be de-
stroyed.” This type of “weak-link” analysis could
be applied “not only to the plant or installation,
but to the whole target area, and ultimately to
the whole nation”” And indeed, over the course
of the late 1950s and early 1960s, a number of
government agencies as well as think tanks be-
gan to produce knowledge about vulnerable sys-
tems on ever-larger scales.

For example, in 1960, under contract with
Office of Civilian and Defense Mobilization
(ocpM), the successor to opMm, the Stanford
Research Institute completed a study on “The
Effects of Nuclear Attack on the Petroleum In-
dustry” that examined the national “petroleum
pipeline system” as an “integrated network of
pipes, pumps, working tanks and controls” The
study assessed not only the “vulnerability of the
separate components of this system but also the
“effect on over-all system operation caused by
the loss of one or more components,” and the

likely reciprocal effects on interrelated systems
such as electricity production and distribution
that would themselves be damaged in a nuclear
attack.” The National Planning Association en-
gaged in an even more exhaustive modeling
procedure under a contract signed with ocopm—
which was reorganized in 1961 and renamed the
Office of Emergency Planning (o€P). The result
of this effort was a computer program called
PARM (Program Analysis for Resource Manage-
ment), a massive system for modeling the ef-
fects of nuclear attack by analyzing thousands
of interlinked economic activities that, together,
comprised the entire US economy.'

By the early 1960s, a new form of knowledge
about American economic and social life had
been consolidated within the agencies charged
with preparing for thermonuclear war. With the
aim of mitigating the vulnerabilities of the na-
tion’s vital systems to sudden and catastrophic
attack, strategic planners quantified and ana-
lyzed the interrelations among distinct eco-
nomic activities. Such expertise in system vul-
nerability would have a long career, in domains
ranging from natural disaster, to terrorist attack,
to pandemic disease, to economic crisis. (J
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