W 458

Ao Systems Engineering For Power

Special Report:

Impact Assessment Of The 1977
; New York City Blackout

'.
Final Report
July 1978
NOTICE
pn_w.eus:s isclosed, or rep:
infringe privately owned rights
B Prepared For

U.S. Department Of Energy
Assistant Secretary For Energy Technology
Division Of Electric Energy Systems

Under Contract No. EC-77-C-01-5103



DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



Available from:

National Technical Information Service (NTIS)
U.S. Department of Commerce

5285 Port Royal Road

Springfield, Virginia 22161

Price: Printed copy: $8.00
Microfiche: $3.00



HCP/T5103-01
Dlstnbutlon Category UC-97c

Impact Assessment Of The 1977
___New York C:ty Blackout

| SO

Final Report
Ju}y 1978

Principal Investlgators
Jane L. Corwin
William T. Mlles

Prepared By:

Systems Control, Inc.
Arlington, Virginia 22209

NOTICE
This report was prepared as an account of work
sponsored by the United States Government. Neither the
United Smes nor the United Smes szmtmenl ol
Energy, nor any of thei mpl yee: any of their
contractors, subcontractors, or their mpl yees, makes

nty. presso mpldorassm any legal
for lh c

or usefulness of any informatio: ppm( , Pro d ct o
pro ocess disclosed, or represen l.slhl its use would not
infringe privately owned rights.

Prepared For:

U.S. Department Of Energy
Assistant Secretary For Energy Technology

Division Of Electric Energy Systems |
Washington, DC 20545

DISTRIBUTION OF THIS DOCUMENT IS UNLKMQ‘ED_

Under Contract No. EC-77-C-01-5103



NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States Department ot EReegy, NOF any of their emplayees, Makes any
warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or uscfulness of any
information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference
herein to any specific commercial product, process, or service by
trade name, mark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by
the United States Government or any agency thereof. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.

\‘



Within the Division of Electric Energy Systems, the program SYSTEMS
ENGINEERING FOR POWER has .been developed to address systems theoretic
oriented problems .of emergent significance to the nation's electric energy
systems. One of the constituent subprograms, Systems Effectiveness Analysis;
is addressing the development of a conceptual framework within which
rational tradéoffb between considerations of the availabtlity, performance,
cost, and worth of evolving systems could be evaluated.

One of the difficulties in such an area is the dearth of
quantitative data relating to the worth of reliable electric service.

The occurrence of the July 1977 New York City blackout provided a rare,
hopefully not—to-be-repedted, opportunity for colleecting extensive and
valuable data directly relevant to this question of the worth 5f service
continuity. The present study was commissioned as an attempt to determine
the actual availability of such data and to evaluate its relevance,
particularly with reference to our ongoing research in Systems Effectiveness
Analysis. We believe however that this report is of considerable interest
and value in its owm right.

L.. H. Fink

Division of Electric

' Energy Systems

U.S. Department of Energy

Washington, D.C.
July 1978
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1. EXECUTIVE SUMMARY
1.1 INTRODUCTION

This study was commisssioned by the Division of Electric Energy
Systems (EES), Department of Energy (DOE) shortly after the July 13, 1977
New York City Blackout. The principal objectives of the project as origi-

nally conceived were two-fold:

) To assess the availability and collect, where
practical, data pertaining to a wide variety of
‘impacts occurring as a result of the blackout;

° To broadly define a framework to assess the value
of electric power reliability from consideration
of the blackout and its effects on individuals,
businesses, and institutions.

This work was not intended to be a definitive and detailed assess-
ment of the blackout and its impacts. Rather, the emphasis has been pri-
marily on characterizing a broad spectrum of impacts relating to the blac“-
out including economic impacts, social costs, disruption of important .
social activities, and other impacts whose important components may be long

term rather than short term.

Given the unique nature of a blackout and the objectives of the

project, the following methodology for studying the b}aékout was developed:

. A literature review was undertaken to review previous
blackout literature, and to review relevant research
on similar types of disasters (e.g., floods, earth-
quakes) to determine whether any of the theoretical
impact constructs developed for these areas might be
applicable to considerations of a blackout.

o The study team personally interviewed and met with a
large number of key agencies and public and commercial
organizations in NYC which had responsibility for main-
taining a data base on blackout-related information and
impacts. -

° Impact Classification Schemes (ICS) were developed to
.characterize the kind of impacts  (economic and social)
thal might be associated with a loss of electfic power.
The purpose of the ICS was to provide guidance for
later data collection strategies and efforts.



o Several case studies were chosen to characterize the
availability and quality of data for carrying out such
analyses.

] The focus throughout the entire study has been on the
usefulness of the data in supporting the eventual
development of a generalized methodology for examining
the value of electric power reliability to the end-user.

r
{

f

1.2 MAJOR IMPACTS

The blackout affectea'businesses, individuals, government adencies
and Consolidated Edison  itself. The impacts were complex and included both
economic and social costs. In order tq'systematically classify the most
significant of these impacts and provide guidance for data collection,
impact classification schemes were developed. Major economic impacf cate-

gories included:

o Business

° Government

® . Utilities (Consolidated Edison)
) Insurance Industry

o bublic Health Services

e  Other Public Services

impacts were classified as either direct or indirect~depending.upon whether
the impact was due to a cessaﬁion of electricity or a response to that ces-
sation. The principal economic costs of the blackout, develéped during
the course of this study are shown in Table 1-1. These data are neither
comprehensive nor exhaustive and, for the most part, are based on secondary

data provided by various government agencies and other organizations.

' Social impacts, i.e., the changes in social activities and
adaptations to these changes were partichlarly significant in New York
Vduc to its unique demographic and geographic characteristics. The looting
and arson that accompanied the blackout set aside fhe ﬁYC experience from

other similar power failures. While the blackout-related crime wave may

-



Impact Areas

Businesses

Government
(Non-public services)

Consolidated Edison

Insurance2

Public Health
Services

Other Public
Services.

Westchester County

TOTALS

TABLE 1-1
SUMMARY OF ECONOMIC IMPACTS !

Direct (SM)

.S 1.
Wages Lost 5.

~ Food Spoilage 0
0

Securities Industry 15.0
0

Banking Industry 13.
Restoration Costs 10.0
Overtime Payments 2.0

Metrxopolitan Trans-
portation Authority
(MTA) Revenue

Losses ' 2.6
MTA Overtime and

Unearned Wages © 6.5
Food Spoilage 0.253

Public Services
equipment damage,
overtime payments 0.

$55.54

19

Indirect ($M)

Small Businesses $155.4
Emergency Aid 5.0
(private sector)
mFederal Assistance
Programs 11.5
New York State
Assistance Program 1.0
New Capital Egquipment 65.0
(program and
installation)
Federal Crime Insurance 3.5
Fire Insurance 19.5
Private Property
Insurance 10.5
Public Hospitals-- 1.5
overtime, emergency
room charges
MTA Vandalism .2
MTA New Capital Equip-
ment Required 11.0
Red Cross .01
Fire Department .5
overtime and damaged
_ equipment
Police Department 4.4
overtime
State Courts .05.
overtime
Prosecution and
Correction 1.1

$290.16

lEstimafe based on aggregate data collected as of May 1, 1978. See
previous page for discussion of limitation of these costs.
2Overlap with business losses might occur since some are recovered by

insurance.

.

3Looting was included in this estimate but reported to be minimal.
These data are derivative, and are neither comprehensive nor definitive.
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have been a singular event, it nevertheless pointed out the delicate
balance of our societal order, and the key role that electricity plays

in maintaining that balance.

Perhaps the most significant effects of the blackout were those
felt by public and privdte organizations with responsibility for the
economic and social activities of New York City and its inhabitants; In
many cases, these organizations were ill-prepared for the blackéut and
much of the chaos, economic loss and individual inconvenience resulted
from this lack of preparedness. A number of organizations have now em-
barked upén substantive contingency planning programs including upgtrading

of backup emergency generation.
1.3 CONCLUSIONS

The major conclusions of the study are summarized below:

Regarding General Impact Characteristics:

° The impacts of a power failure are in large part determined
by the size of the area's population, ethnic diversity, in-
rome, housing characteristics, density, economic activities,
and employment statistics. New York City; which is unique
in tcrms of both demographic features and its position as
the financial capital of the world, experienced substantial
costs that are not easily extrapolatable to other regions
of the country. Nonetheless, our examination of the NYC
power failure has revealed important elements central to any
future analysis of the consequences of enerqgy shortages.

® Tho costs associated with a blackout are alsn sensitive tn
the geographic characteristics of the affected area. Areas
siich As NYC which are characterized by extreme weather con-
ditions (hot, humid summers and cold winters) will be heav-
ily impacted by the loss of electricity for air conditioners
and heating systems.

] In high-density areas, like New York City, most travel per
capita is done via the public transportation system. A high
level of dependence on electrified transport systems results
in greater economic and social costs during an extended power
failure. Most people during the blackout were unable to re-
port to work and perform productive activities because of the
lack of an adequate transportation mode.



Regarding the Impact Classification Scheme:

. The development of an impact classification scheme highlighted
an important distinction with respect to impacts resulting
from a blackout. Direct impacts, i.e., those impacts result-
ing from the cessation of electricity such as refrigeration
and transportation, are often accompanied by another class
of potential costs referred to as indirect. These indirect.
impacts are unpredictable and reflect adaptations or responses
to blackout conditions. The looting and arson is an example
of an indirect impact. This distinction is useful because
it provides further insight into the determination of the
most cost-effective strategy for dealing with electricity
shortages and interruptions in the future. It is possible
that indirect impacts can be mitigated through improved com-
‘munications and contingency plans while direct impacts can
only be avoided through improvements in reliability standards.

Regarding Economic Impacts:

° Our survey indicated that economic costs attributable to the
the blackout either directly or indirectly were in excess of
$350 million. This figure, however, is based on a selective
and stratified impact assessment and should be regarded as
no more than a reasonable lower bound to total costs. The
actual cost of the blackout taking into account both short
and long term impacts might substantially exceed our estimate.

® The looting and arson (defined as an indirect impact) accounted
for almost one-half of the total economic costs associated. with
the blackout. This fact supports a basic premise of this re-
port, that the ‘indirect impacts as well as the direct impacts
must be considered if a realistic economic and social cost
estimate of power outages is to be measured.

™ The costs to Consolidated Edison were significant, both in
terms of lost revenue, restoration costs and, most importantly,
new capital investmént programs to upgrade system security.
What has not been ascertained is whether other utilities in
the country, either voluntarily or involuntarily, are initiating
or plan to initiate similar programs. )

Regarding Social Impacts:: :

° The social costs of the blackout, as defined in this study,
are difficult to measure. Adaptations to the blackout by
people and organizations were significant, particularly in
light of the extended duration of the power failure. Levels
of inconvenience to individuals as evidenced by changes in
macro-indicators of social activities appeared to be sub- .
stantial. A structured survey of affected individuals will
be necessary to accurately document these impacts in any
detail.



Regarding Organizational Impacts:

A number of organizations in New York City have implemented
(or are in the process of implementing) new contingency plans
and procedures as a result of the blackout. In some cases,
new back-up generation systems have been added to facilities.
Hospitals, in particular, had difficulty in starting and
operating emergency back-up systems and have implemented new
testing and maintenance schedules.

In many cases, of equal or even greater importance than
actual economic losses was the loss of credibility suffered
by major industrial firms in NYC such as the banking and
securities industries. (As an example of this concern, the
NYC banking community is now planning to relocate certain
computer facilities in New Jersey outside the Con Edison
service territory.)

Regarding the Value of Reliability:

Characterizing the New York City blackout has helped to iden-
tify important components, both quantifiable and non-quanti-
fiable, that determine the value of electrical reliability.
In previous studies which have attempted to assess the cost
of power outages to customers, key factors (e.g., duration of
blackout, indirect impacls and time of day) which were sig-
nificant determinants in the New York City experience, were
not taken into account.

A lower bouid on the value of reliability for end-users can
be estalblished by estimating the

--net-value of all equipment and materials for emergency back-up
systems

--value of time used to develop emergency procedures

--value of insurance policies purchased to cover damage incurred
(directly or indirectly) by power failures.

A comprehensive methodology for determining the value of
reliability is not presently available because of the dif-
ficulties in representing the complex losses that result from
an ewxtended pows: [ailure. A voncyplual [ianework for char-
acterizing these losses has been presented in this study (see
Chapter 6). -No attempt has been made to estimate the value

of reliability using this framework. One approach for demon-
strating its appropriateness and validity might be through the
use of a survey designed to estimate what different classes

of customers would be willing to pay for uninterrupted service.



2. INTRODUCTION

2.1 STUDY OBJECTIVES AND SCOPE

This study was commissioned by the Division of Electric Energy
" Systems (EES), Départment of Energy (DOE) shortly after the July 13, 1977
New York City Blackout. The principal objectives of the project as origi-
nally conceived were two-fold:'

Y To assess the availébility and collect, where

‘practical, data pertaining to a wide variety of
impacts occurring as a result of the blackout;

® To broadly define a framework to assess the
value of electric power reliability from con-
sideration of the blackout and its effects on
individuals, businesses, and institutions.

.

The study was implemented to complement methodological work underway in the

Systems Manégement andVStructuring Program1

of the Electric Energy Systems
Division of DOE concerned with developing new procedures and techniques

for enhancing the reliability of large-scale electric power systems.

This work was not intended to be a definitive and detailed assess-
ment of the blackout and its iﬁpacts. Rather, the emphasis has been pri-
marily on characterizing a broad specgtrum of impacts relating to the black-
out including economic impacts, social®costs, disruption of important
social activities, and other impacts whose important componeﬁté may be long

term rather than short term.

Examination of an unanticipated blackout in a large metropolitan
area has few analogous events for comparison. A blackout usually strikes
without warning, the duration is normally unknown to the customers affected,
little advance planning (except for large critical servicés suc@ as hospi-

‘tals) is available to mitigate adverse effects, and the very nature of the

|
See for example: "Systems Engincering for Power", U.S. Department of
Energy, Program Report, (March, 1978).



blackout tends to exacerbate the difficulties in communications. While
there are some corollaries in a related discipline referred to as disaster

researchz, there are few physical events which are comparable to a large

blackout.

The difficulties in studying the impacts of a major blackout
also arise from the following: the (often) unique physical and social
. characteristics of the impacted area, the wide variety of impacts, the
secondary, and other responses to the primary event (e.g., complex impacts
to NYC financial processes), ana the time delays in measuring many of the
effects of the event. Finally, sufficiently disaggregate data.to.accu—
rately reconstruct the economic and social activities of the affected
region if no blackout had occurred, and data‘to accurately capture the

significant costs incufred due to the power failure were in many instances

not always available.

Given the unique nature of a blackout and the objectives of the

project, the following methodology for studying the blackout was developed:

® A literature review was undertaken to review previous
blackout literature, and to review relevant research
on similar types of disasters (e.g., floods, earth-
quakeca) te determine whethcr aony of the theorctical
impact constructs developed for these areas might be
applicable to vongiderationo of a blaclkout.

) The study team personally interviewed and met .with a
large number of key agencies and public and commercial
organizations in NYC which had responsibility for main-
taining a data base on blackout-related information and
impacts.

°® Impact Classification Schemes (ICS) were developed to
characterize the kind of impacts (economic and social)
that might be accooclated with a loss of electric puoweer.
The purpose of the ICS was to provide guidance for
later data collection strategies and efforts.

® Several case studies were chosen to characterize the
availability and quality of data for carrying out
such analyses.

® The focus throughout the entire study has been on the
usefulness of the data in supporting the eventual
development of a generalized methodology for examining
the value of electric power reliability to the end-user.

See for example: "Communities in Disaster: A Sociological Analysis of
Collective Stress Situations", Barton, Alan (1969).
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The data base developed for this report has been drawn from a
wide variety of sourceé in both the public and private sectors. In some
cases, the data has been gathered from "primary sources", i.e., individuals
and/or organizations that were directly affected by the power shortage;
in other cases the data represents extrapolations and averages over samples
of varying sizes. 1In general, the data has not been verified for accuracy
except for the test of "reasonableness." It is urged, therefore, that the

data in this report be used with caution by other investigators and analysts.
2.2 RELATED STUDIES

Several studies were undertaken immediafely after the blackout
by various institutions at the request of the responsible federal, state
and city officials. - These studies deal principally with the technical
event, and were undertakeﬁ to examine the causes of the power failure
and the actions taken to deal with its consequences. In this section we
list and summarize these various studies. Studies that were undertaken
by both public and private organizations to assess a particular class of
impacts to determine whether contingency plans were adequate and what new

procedures might be required are discussed in Section 4.5.

2.2.1 "Electric System Disturbance on the Consolidated Edison System",
Federal Power Commission, Staff Report, (hugust 4, 1977)

In a memorandum dated July 4,.1977 from President Jimmy Carter
to Richard L. Dunham, Chairman of the Federal Power Commission (now the
Fédegal Energy Regulatory Commission), a diréctive was issued which ordered
the immediate investigation of the power failure "to ascertain the reasons
why it occﬁrred and to recommend specifié actions to be taken to prevent a
recurrence." Approximately twovweeksﬂlater a staff report was submitted
. to the White House accompanied by a letter from Dunham. The report began
Qith a caveat which sﬁaﬁed-fﬁat “ﬁhe Federal Power Commission's staff has
not sought to assess any legal cause and effect relationships between the

social losses and the power supply interruptions." The study identified

-
]



the various causes of bulk power supply interruptions and operating proce-
dures that have been adopted by Consolidated Edison to mitigate the effects
of those shortages. The next section of the study was devoted to an analysis
of the Consolidated Edison generation, transmission and distribution system,
service area and load characteristics, and special system characteristics.

A description of the system before, during, and after the pbwer outage was
also presented. The final chapter cited preliminary recommendations and
actions which Consolidated Edison should immediately act upon. The following
’proposals were made: acceleration of construction of new interconnections,
automation of combustion turbine units by remote control, reassessment of

all emergency procedures for system load shedding{ provision of standby -
power sources to maintain oil pressure in underyround cables, Lesling ol
equipment protecting major facilities, and reassessment of plans to locate
generation facilities closer to load centers. These tentative recommenda-
tions, which address the issue of improving bulk power supply system reli-
ability, were subject to revision and qualification during the second phase
of the investigation. This final report? is expected to be released in the

neaxr future.

2.2.2 © "The Special Commission of Inquiry Into Energy Failures'", Report
to the Mayor's Task Force, (December 1, 1977)

Immediately following the power outage, the Mayor of New York
City formally established a special task force to conduct an inquiry on
the power failure. This Cémmission was specifically mandated to "determine
the cause or causes of, and remedies for, energy failures affecting the
city and its people, and to make such reports, recommendations and proposals
in regard thereto as the Commiséioﬁ deems proper." The primary objective
of this study was to thoroughly examine the legal and regulatory issues
and responsibilities surrounding the event and to provide recommendations
to the appropriate organizations (including the Federal Power Commission,
New York State Public Service Commission, and Consolidated Edison) respon-
sible for improved system reliability. The investigative process included

an inquiry into the activities of Consolidated Edison, a survey of system
.

<

!The report, "Con Edison Power Failure of July 13-14, 1977,'" Federal
Energy Regulatory Commission was released in July 1978.

10



reliability, and an examination of the laws governing the regulatory agencieé
and the exercise of their legal authority. The Commissioners responsible

fér the ingquiry concurred in the overall findings that "The Management of
Consolidated Edison Company of New York, bears. responsibility for the

July 13-14, 1977 Power Failure; and the New York State Pleic Service Com-
mission and the Federal Power Commission failed to take actions within their
respective jurisdiction and authority to insure that Consolidated Edison

provide adequate, safe and reliable service to its customers."

2.2.3 "State of New York Investigation of the New York City Blackout,
July -13, 1977", Report by Norman H. Clapp, (January, 1978)

A In response to the Blackout, the Governor of New York State re-
quested the Public Service Commission,’which is legally responsible for
‘the regulation of the rates and services of privaté electric utilities in
the State, "to investigate the causes of the power failure and make recom-
mendations to prevent a recurrence." The study was to be conducted in three
phases; the events leading up to the power failure, analysis of the 25-hour
restoration process, and detailed review of the feasibility of specific
recommendations made to the utility. The investigation was intended -to

aid the Public Service Commission in making decisions regarding system
reliability and its relative merits and costs. The third and final report
released in December, 1977, began with an introduction which stated the
following: "...the economic losses alone from the blackout are incalculable,
There is no way of even estimating the magnitude of the personal and social
costs suffered by the people and communities affected.” Hence, the report
concentrated upon reviewing the operations of Consolidated Edison, the

New York Power Pool and member utilities during the power failures including
an identification of steps necessary to avoid future blackouts (with special

emphasis on improving system reliability planning procedures).
One of the principal recommendations made in the report was to

replace the New York Power Pool with "a single entity responsible for the

planning, design, maintenance and operation of the statewide bulk power ‘

11



transmission system."” The institutional inadequacies within the Power Pool
and inability to be responsive to public interests, in addition to the in-
dividual self-interests of its member utilities, were cited as major problem-

areas.

The following statement contained in the Commission's study is
of particular interest: "The tragic consequéﬁces of the July blackout
‘underscore the special vulnerability of the New York City community to the
effects of major power failures7 This extreme vulnerability necessitates
a higher 1level of reliability than may be required--and costs greater than

may be tolerateéd--in other service areas."

2.2.4 "The Electric System Disturbance of July 13, 1977", New York Power
Pool, PublisHed--April, 1978

The New York Power Pool (NYPP) is an association comprised of
eight power utility systems. Consolidated Edison is a member of the NYPP.
The purpose of the NYPP is to obtain mutual benéefits foy all members by
coordinatéd operation of their systems. The Chairman of the NYPP Operating
Committee named a task force to undertake a review of the events of July 13-
14, 1977, as they relate ;6 the operations and procedures ot the Power POOL.
The Planning Committee organized a separate "Ad Hoc Task Force" to analyze
the adequacy of the bulk power system before, during and after the power
system disturbance. This task force was assigned to specifically respond
to recommendations made by the New York State Investigation énd Federal

Energy Regulatory Commission.

The "Task Force to Review System Disturbance of July 13-14, 1977",
reviewed the following topics: actions of the New York Power Pool Dispatchers
during. the emergency; methods of communication between tﬁe NYPP member systems
énd NYPP control center; adequacy df the electric system information pre-
sented to the NYPP System Dispatcher, NYPP member systems and adjacent poois;
training procedures and policies of the NYPP Dispatchers; and, NYPP voltage
control actions and restoration procedures. This internal assessment study

also contained numerous recommendations for operating procedures.
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2.2.5 "System Blackout and System Restoration, July 13-14, 1977", Con-
solidated Edison Board of Review, Phases I, II, III

Consolidated Edison undertook an internal review effort of the
technical events leading up to the blackout. ' A formal Board of Review was
established on July 14, 1977. This Committee was charged with the following
three tasks: identify the causes of the power failure; recommend ﬁew policies
and procedures which will enhance system reliability; and, establish new
restoration procedures in the event of future emergencies. These assign-.
ments wefe performed in three phases which lasted a total of 5 months.

The first phase report which was iséued on July 26, 1977 contained a brief
description of the evénts which took place between the first lightning
stroke and complete shutdown of the system. An outiine of the restoration
procesé was also included. The second phase report contained an analysis
of the operation of automatic protective equipment, actions taken to main-
tain system integrity, and performance of in-city generation. lThe third
phase review summarized the results of the five-month investigation ‘and

identified the status of each of the 68 recommendations made to the utility.
2.3 THE BLACKOUT

2.3.1 The Technical Event -

The sequence of events which began with a lightning stroke at
8:37 p.m. on July 13, 1977 and ended with the complete shutdown of the
Consolidated Edison system some 59 minutes later would probably have been
described as "impossible" had they been presented as a credible scenario
prior to the actual occurrence. A combination of natural phenomena, im-
properly operating protective devices, inadequate presentation of data to
the syétem dispatcher, and communication difficulties all combined to
create conditions which cascaded to the ultimate point of total collapse
of the Consolidated Edison system. A full description of the technical
events leading up to the blackout is outside the scope of the present re-
port; however, a complete description can be found in the three reports

by Consolidated Edison (1) and a recent summary article (2).
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2.3.2 A Descriptive Account of the City During the Blackout'

At approximately 9:36 p.m., on July 13th, 1977, New York City
was plunged into darkness as a result of a complete electrical power failure
which was to last a total of 25 hours and affect 9 million.people. The
City was aiready suffering from a sweltering heat wave when the first
lightnihg strokes commenced, initiating the fesultant power failure.
During the subsequent 25-hour period as Consolidated Edison attempted to
restore service, the activities of the City and its inhabitants were
severely disrupted. The consequences ot tﬁese disruptions, both social
and economic, ié the principal emphasis of this report. To put these
impacts into perspective, we first briefly describe the events that

occurred during this 25-hour period.

As darkness fell and the blackout continued, large-scale civil
disordefs erupted and thqusands of youths and adults engaged themselves in
heavy looting and arson. A total of 1,037 fires were started in sections
of Queens, Brooklyn, Manhaétan and The Bronx, of which 60 were major. Arson-
ists were responsible for the fires started in commercial establishments
supermarkets, abpliancé and clo;hing stores. Between the hours of 9:35 p.m.,
July 13th to midnight July 1l4th, 1977, there were a total of 1809 incidents
of property damage as a result of looting and vandalism, two civilian deaths,
and injuries sustained by 436 policemen, 204 civiliaﬁs and 80 firemen.

There were close to 3000 arrests made which swamped the City's already over-

crowded and overburdened judicial system. Table 2-1 shows a comparison of

relevant statistics comparing the 1965 and 1977 blackouts.

Thousands of protective service personnel were required to report
to duty and many of them were forced to work several shifts. Decentralized
command was organized in each borough to cope with the many problems asso-
ciated with the coordination and operation of the protective service agencies

during the emergency.

"Much of this material is taken from a variety of media sources reporting
"on the events during and after the blackout.
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ST

Duration of Blackout

Location

Arson and Looting
Arrests

Deaths (blackout related)
- Civilian

Injuries _
- Civilian
- Police Force
~ Fire Fighters

Fires (reported)

Alarms
- Single Alarms
- Multiple Alarms City Wide

Personnel
~ Civilian Volunteers
- Red Cross Volunteers
- Police Force/Officers
- Firemen/Officers

"911" Emergency Calls

* - Data not.reaaily available
NA - Not Applicable

OF

TABLE 2-1
SOME RELEVANT STATISTICS

THE 1965 AND 1977 BLACKOUTS -

1965 (November 9/10) 1977 (July 13/14)
12 hours ' 26 hours
9 Northeastern States 5 Boroughs of NYC
2 Provinces of Canada Westchester County
Negligible 1,809 Incidents
* 2,931
None Reported 2
204
436
80
241 1,037
662 : 2,724
6 54
* *
* - 120
* 17,411
4,773 7,427
* ‘ 70,680

Sources: New York City Fire Department, New York City Police
Department (Reports, Informal Interviews)

Nérmal 24-Hour

Period (1977)
NA

NA

647

NA

350

1,262
12

NA
NA
4,715
5,034

18,500



Grand Central Terminal was forced to close and even after power
was returned, no electrically powered trains made it into the station during
the morning rush hour on July 15th because of converters that flooded, de-

laying almost 75,000 daily commuters.

The  New York airports were ordered closed at 9:57 p.m., only
minutes after the power failure. Auxiliary generators did supply the termi-
‘nals with emergency power in which over 15,000 passengers remained through
the night. At Kennedy International Airport, some power was returned at

3:30 a.m. on July 14th but the first authorized takeoff was not until 5:34 a.m.

Fortunately, digpatchers running the subway system noticed power
surges on the line before the power outage and instfucted motormen to go to
the nearest stations and remain there. Only two trains in the entire system
were in transit when the power completely failed, thus rendering unnecessary
any emergency relief effort since evacuation of trapped people through emer-
gency exits was not necessary. During the 1965 Northeast Power failure,
thousandslof persbns were trépped in’ train tunnels, and_ﬁbst of the rescue

operations were directed toward that very time-consuming effort.

There was a tremendous increase in telephone use during the
25-hour period. Approximately 80,000,000 calls were made by citizens and
government agencies, which overloéded the telebhone system and made com-
munication very difficult. Although many of the demands for emergency
aid came as a result of the looting, violence and arson, thefe were many
individuals who had to be evacuated from stalled elevators and sky-
scrapers. Emergency portable generators had to be provided to those
individuals with critical life-support equipment (respirators, iron lungs,
kidney machines) in their home and health-care institutions with no self-
sustaining systems. Rescue units were hampered by the inability to obtain
fuel - dispensed by electrical pumps. Rescue operatidns were also hampered
since food supply for rescues was drastically diminished by the lack of

refrigeration and looting.
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In the areas hit worst by the looting and vandalism, the vast
amouat of refuse, garbage, and spoiled food required the addition of
82 sanitation trucks and 4,000 workers to cope with the clean-up operation.
Health officials were required to inspect supermarkets and food supply
* stores to make sure all perishables were adequately disposed of. Insur-
ance company officials were required to survey the scorched and scattered
remains of the biackout battle zones immediately following the event so -

that accurate appraisals could be made.

The power failure had a special effect on the World Trade Center
which comprises an entire Consolidated Edison service classification.
Energy consumpfion in 1977 totaled 207,500,000 kWh. There are a dozen
restaurants in the World Trade Center which serve over 20,000 meals a day,
approximately 200 automatic elevators, 35,000 employed persons and 80,000
visitors per day. The following account was recorded'by the New York City

Port Authority:

"By 10:12 p.m. July 13th, the World Trade Center's emer-
gency power system had activated preselected elevators,
emergency lighting in public corridors and fire stairs,
the security center and all essential services. Police
assigned to each building searched for stranded visitors
and tenants and led them to street level on emergency
elevators. Patrons on the Observation Deck elevator
were freed within the hour, but it was close to mid-
night before the Observation Deck itself could be ‘
evacuated. A "Windows on the World" elevator, in oper-
ation by 10:40 p.m. started to remove restaurant .
patrons in groups of 25 to 30. By 1:30 a.m. July lé4th,
the WIC had been completely evacuated. Despite the

fact that the fire and sprinkler pumps were operable on
auxiliary power, the World Trade Center remained closed
July 15th due.to the absence of water and ventilation."

Many other disruptions of 'mormal" activities took place during
the 25-hour period too numerous to include in this description. An impor- .
tant conclusion to be drawn from even a superficial analysis of these events,
however, is that no simple representation will suffice to describe the de-
pendence of individuals and organizations on the availability of electricity.

A continuous supply of electricity is not only taken for granted by most
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customers; electricity has also become a dominant factor in the smooth
functioning of our society. Any changes to the availability of reliable
electric supply are sure to have complicated and severe impacts on the
nation's economic and social systems, not unlike the effects during and
immediately following the OPEC o0il embargo. 1In the chapters which follow,

these impacts and adaptations are discussed in detail.
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2.4 HISTORY OF BLACKOUTS IN THE UNITED STATES (1967-1977)

Until October 1977, the Federal Power Commission (FPC),1 was
responsible for submitting quarterly reports on power outages which have
occurred throughout the United States. This function was initiated on
December 20, 1966 with an order which stated that a power outage was. to
be recorded if it met the following criteria: loss of 100 MW load (25 MW
from 1966-1970), or half the system load, for a duration of 15 minutes
(or more), by a generating unit or electric facility operating at a voltage
of 69 kV (or higher). The order required that these reports be made soon
after the evenﬁ'anq related to the Commission via telephone or telegram.
The following items refer to the different categories of power failures
which were most frequently reported (3):

) Natural Phenomena - icing, snow, sleet, lightning, wind .
tornado, hurricane, vibrating conductors, insulator con-
tamination, flood and fire.

® Equipment Failures - line conductors, cable, ground wire,
insulator, control device, generator, transformer, other
generating station or substation equipment, etc.

) System Operation - overload, overvoltage, undervoltage,
Sswitching surge, instability, and misoperation of relays.

° Human Acts, Foreign Objects, and Unknown - aircraft impacts,
automobile accidents, tree damage, animal and bird actions,
personnel error, vandalism, sabotage and unknown cases.

Between the latter half of 1967 and December of 1969, a total of
223 outages were repofted to the FPC which met the initial criteria. 1In ‘
Table 2-2 and Figures 2.1, 2.2, and 213; electric power disturbances re-
ported to the FPC by utilities during the period of July 1970 throﬁgh
Septembér 1977 are summarized, including the number of interrupfions,

customers affected and the load involved per interruptions.

'The Federal Power Commission was incorporated into the reorganization of
the Federal Department of Energy (DOE) and is now the Federal Energy
Regulatory Commission (FERC). The Economic Regulatory Administration
within DOE is now responsible for collecting the data and assembling the
reports on power outages.
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Electric Power Disturbance Data = July 1970 Through September 1977
(Number of Interruptions - Load Involved)

Source: Federal Power Commission
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A close examination of these tables reveals anomalies in the
data reported for 1973 and 1977. 1In 1973, there were 37 interruptions re-
ported which affected almost 9-1/2 million customers. Power interrup-
tions which occurred on April 3rd and 4th in Florida contributed to a
total of 5,350 MW of lost load, affecting over five million customers.
According to FPC, both outages occurred when the faflure uof certain
components at Florida Power and Light Company's Turkey Point No. 3 nu-
clear plant falsely signaled abﬁormal conditions and automatically caused
the reactor to shut down. The first outage occurred at 9:37 a.m. and
restoration was completed at 4:10 p.m. the samc day. For the second

outage all service was restored in 3-1/2 hours (4).

There were a total of 48 interruptions during the first three
quarters of 1977 and load involved totaled 17,235 MW. This affected over
5-1/2 million customers. During the Winter of 1977, shortages of energy
forms (natural gas in particular) due to extreme weather conditions con-

tributed to utility systems operating problems. The FPC reported the
following (5):

"During the first two months of the year, an extra-
ordinary cold wave swept over major portions of the
United States, covering many areas with snow as far
as the southernmost part of Florida. Early in this
period, millions of electric customers were called®
upon to minimize their electrirc nsage because of
weather-related bulk power supply deficiencies.
Frozen coal, plant maintenance problems, generation
plant startup delays and environmental constraints
all combined to place the eastern half ot the country
in an extremely strained electric power supply
condition."

The New York City blackout in 1977 accounts for the jump during
the third quarter (see Figure 2.1). These graphs, however, represent
only fregquency of occurrence and do not represent how many individuals

experienced a power shortage of significant duration.
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3. ELECTRICITY USAGE IN NEW YORK CITY

3.1 THE CONSOLIDATED EDISON. SYSTEM

A Consolidated Edison supplies electric service in the five boroughs
of New York City--Manhattan, The Bronx, Brooklyn, Staten Island, most of
Queens, and Westchester County--a service area covering about 660 square
miles. Certain custoﬁers,'primarily municipal corporations and govern-
‘mental agencies, within the Company's service territory receive electric
service from the Power Authority of the State of New York through trans-
mission and distribution facilities of Consclidated Edison. The Company
also supplies gas service to Manhattan, The Bronx, parts of Queens and the
more populous parts of Westchester County. Steam service is supplied to

parts of Manhattan.

In comparison with other electric utilities, Consolidatéd Edison
is fairly large, providing 2.7 million customers a total of 28 million kilo-
watt hours in 1977 (6). Approximately 65% of Consolidated Edison's elec-
tric sales are to commercial and industrial customers, 28% to residential
customers and the remaining 7% to railroads, railways and public authorities.
Electricity consumption patterns in New York City are discussed in greater

detail in Section 3.3.

The total operating revenﬁes of the Consolidated Edison system
were slightly in excess of $3 billion in 1977, of which $2.5 billion was
for electric service, $0.3 billion for éas service and $0.2 billion for

steam service.

‘The Consolidated Edison System has some noteworthy structual char-
acteristics. Geography is one contributing factor as can be seen from
Figure 3.1. The bulk of imported energy delivered to the system is sup-
plied from the north through Westchester County. The wedge shape of the
county and the limited availability of transmission rights-of-way results
in closely spaced lines with individual towers carrying a multiplicity
of overhead circuits. The system's other principal interconnection is

located to the west via cable under the Hudson River to tﬁe Public Service
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Electric and Gas Company (PSEG). It was in fact the northern ties, struck
by lightning that confributed fo ultimate system collapse. The western
tie to PSEG was out of service the night of the évent. Because of the
population density in the area it serves, the Consolidated Edison system
also has a larger number of underground'cables than any other utility--
approximately 77,000 miles in all. This fact also contributed to the
collapse of the system bécause of Qoltage regulation and load shedding
difficu}ties. Furthermore, the population density in New York City has.
severely constrained the ability of the utility to install additional in-

city generation.

As an operating entity, Consolidated'Edison is a member of the
New York Power Pool (NYPP). That organization consists of seven investor-
owned utiliﬁies in ﬁew York State whose purpose is to achieve coordinated
planning and operation among the member systems. At the time of the black-
out, Consolidated Edison was importing approximately 2860MW of its 5860MW

requirements from other NYPP members, as well as from Canada (2).

Approximately 1200MW of the 2860MW being imported consisted of
economy transactions with other companies. Such transactions are bene-
ficial to Consolidated Edison and its customers because the majority of
Consolidated Edison's. generation is oil-fired and therefore more expensive
than other forms of generation. .

The remaining 1660MW of imports were from generating units owned
or operated by or for Consolidated Edison, including Unit No. 3 at Indian
Point, a nuclear unit purchased from Consolidated Edison by the Power Au-

thority of the State of New York (FASNY).

The relationship with PASNY is another unique feature of the
Consolidated Edison system. 1In 1976, the ownership of several Consolidated
Edison generating plants and service agreements with certain customers (public/
city facilities) were transferred to PASNY. In effect, Consolidated Edison
merely provides the service of wheeling power from PASNY to these customers

via its transmission and distribution facilities.
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3.2 ELECTRICITY USAGE CHARACTERISTICS

Consolidated Edison Company's service territory covers over 600 square
miles whichconsistsof the five boroughs (counties) of New York City and
the major portion of Westchester County. The population of the six county area
is 8,332,000 people of which 98% is served by Consolidated Edison. The
company supplies eléétricity to roughly 3 million households, 250 million
square feet of rentable office space, 3700 public authority locations and
5 railroads (7). Comparing‘Consolidated Edison's sharel of energy sales

by class of customer to the U.S. for 1974, we find the following:

Share of Energy Sales

Class of Customers

Con Ed (8) U.S. (9)

Residential . 24 .9% 33.9%
Commercial 49.3 22.4
Industrial : 5.7 40.3
Uther 20.1 3.4
TOTAL " 100.0% 100.0%

where Other in the table refers to public authorities and transportation.
The table points out that New York City is relatively more intensive in
sales to commercial customers and tra‘nsportation,2 and relatively less in-

tensive in sales to residential and industrial customers, as compared to

national averages.

These phenomena are due not. only to the mix of business enter-
prises and the large population, but are also due to the differences in
per capita consumption among Consolidated Edison's residential and indus-
trial customers relative to similar customers in the rest of the Nation.
Per capita electricity use by residential customers in New York City is

less than half that for all residential customers in the United States.

lWwe will use NYC and the Consolidated Edison franchise interchangeably in this
section except where otherwise noted.

2rransportation accounted for 7.1% of Consolidated Edison's sales in 1974.
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Industrial customers in the U.S., on average, use approximately four and
one half times the electrical energy used by those customers in New York
"City (10). These differences stem principally from the high density of
households and businesses in the Consolidated Ediéon service tefritory.
The average population pér square mile for New York City is 24,800; for
Manhattan it is 61,600. This compares to a national average of about 60
people per square mile. The central business district is roughly nine
"square miles and-accounts for 53% of the City's total employment. Finally,
with regard to residential custpﬁers, the mix of apartments to single
family houses in New York City is atypical of the Nation. As of 1975,
there were almost 5 aparfment households for each single family household
in the Consolidated'Edison service territory. It has been estimated by
Consolidated Edison that apartﬂénts use Eglg_thé kilowatt hours in a year

t
relative to a single family home.

3.3 ESTIMATE OF CONSUMPTION OF ELECTRICITY FOR JULY 13-14, 1977

, This section uses the available published data and research on
Consolidated Edison's consumption patterns to estimate the electricity
that would have been consumed had no blackout taken place. The estimated

hourly loads are disaggregated by the following sectors:

° Residential
® Small commercial
e Large commercial
° Transportation
o Industrial and other.
3.3.1 Calculation of System Output and Consumption

It has been noted in Section 2.3 that the blackout commenced at
approximately 9:30 p.m. on July 13, 1977 and terminated at 10:30 p.m. on

July l4£h, The weather conditions over that 25-hour time period were near
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design level for maximum sendout. Design weather conditions for July
according to Consolidated Edison are a three-day sustained average maximum
wet—-dry bulb (AWD) temperature .of 86.0°. On July 12th, one day before

the blackout occurred, the AWD was 73.5°; on July 13th is was 84.0°; on
July 14th it was 81.5°. The load characteristics for the blackout period
were approximated using data from Consolidated Edison's Class Demand Study1
for 1975. 'That study analyzed system loads by class of customer (residen-
tial, commercial and industrial and public authority), and the information
therein is applicable to the type of loads demanded on the Consolidated
Edison system over the duration of the blackout. A daily load curve
exhibiting the hourly characteristics of the system for July 13-14 was

established, and is shown in Figure 3.2.

According to a company spokesperson for Consolidated Edison, the
maximum load that might have occurred on July 1l4th was 7300 MW (11). That
load would have been slightly higher than the previous day's maximum load
of 7264 MW, and well above the load on the 15th of 6942 MW. A load of
7300 is well within the upper 5% of the Company's annual load duration
curve, thus strengthening the argument that the load shape during the black-
out can be apprepximated from a,éystem peak day load curve. Given a maximum
of 7300 MW at 3—4.p.m. on July l4th, and given the load shape of Figure 3.2,
it wés estimated that 139,870 MWH of electricity would have been supplied
during July 13th, 9:30 p.m.-July l4th, midnight. There were a total of
46,600 MWH actually distributed during that period, so that 93,270 MWH
were lost. This amounts to approximately 84,000 MWH of sales.assuming an

average system line loss of 10%.

3.3.2 Consumption By Sector

Allentuck, Lee and Goldstein (12) investiéated the contribution
of sevaeral customer classes to the Consolidated Edison's system on summer
and winter peak days, respectively. The following definitions of customer
classes in terms of their respective Consolidated Edison Service Classifi-

cation were used to analyze the system loads:

! consolidated Edison Class Study, Electric Department, 1975.
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Definition of Demand Sectors
Used in Allentuck, Lee and Goldstein (12)

Consolidated Edison

Demand Sectors Service Classification
Residential sC1, sc7, sc8, sCl2, scC13
Small Commercial sc2 : '
Large Commercial Part of SC4 and SC9, SCll, SCl4
Industrial and Misc. Remains of SC4 and SC9, Company Use
Transportation SC5, SC15

Their work made use of a computer model called the Brookhaven National
Laboratory Electric System Model. They disaggregated each sector's demand
into end use components and estimated the hourly contribution of each.

The Allentuck study rather than the Consolidated Edison Class Demand Study
was used to break down the system loads because of the former's greater
level of disaggregation. Based on the predicted vaules for 1980 presented -
in Allentuck, percent contributions for each hourly load were assigned to
residential, small commercial, large commercial, transportation, and in-
dustrial and other customers. The percent contributions were then applied
to the estimated hourly system cohsumption based on the load curve in
Figure 3.2 and a maximum sendout of 7300 MW. A summary of the estimated
electrical eneréy that would have been sent out to Consolidated Edison
customers during the balckout period can be found in Table 3-1.

A
)

In terms of relative impact, the residential customers consume
the bulk of Coﬁsolidated Edison's load between 5 p.m. and 12 wmidnight.
As a class, their load declines between midnight and 6 to 7 a.m., then
gradually picks up throughout the rest of the day. According to Allentuck,
food refrigeration and food freezers account for over half the load hetween
midnight and 6 to 7 a.m, During that time period, the remaining load is
due moétly to room air conditioners (central air conditioners under ther~
mostatic control decrease in electricity consumption around 1 a.m. énd
surge up around 10 a.m.). After 7 a.m., lighting loads, water heating,
small appliances, electric dryers, and all forms of air conditioning
gradually increase throughout the day. .Refrigerators also pick up in con-

sumption’ as outside temperatures climb in the afternoon.
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TABLE 3-1

ESTIMATED SEND OUT ON THE CONSOLIDATED EDISON SYSTEM'
FOR JULY 13-14, 1977 (MWH)

Small Large Industrial

Date Hcur Residential Commercial Commercial & Misc. Transportation Total
July 13 22 3128 176 340 1916 265 5825
23 3005 158 171 1965 256 5555

24 2538 149 B 2102 256 5045

July 14 1 1861 126 --? 1918 240 4145
2 1599 119 -—=2 1891 216 3825

3 1384 - 118 ---2 1929 . 184 3615

4 1351 112 ---2 1857 170 3490

5 1316 108 -2 1838 173 3435

6 1246 105 B 1975 193 3520

7 1347 112 127 2068 286 3940

8 1440 178 326 2523 383 4850

-9 1600 244 854 2751 476 5925

10 1820 327 1804 2174 420 . 6545

11 1982 384 1908 2166 325 6765

12 2179 397 1928 2135 3¢1 6940

13 2326 _ 399 1872 2114 294 - 7005

14 2419 396 1862 2145 293 7115

15 2524 392 1836 2164 294 7210

16 2672 ' 377 1859 2015 377 7300

17 3171 387 1233 1832 552 7175 .

18 2951 298 1436 1593 522 6800

i9 3025 230 774 1879 407 * 6315

2 2946 201 . 561 1908 259 5915

21 3025 179 . 430 1941 262 5840

2 3101 : 174 337 1900 263 5775

!Send Out :s defined as total generation plus net energy imports. Table 3-1 allocates
the hourlvy Serd Out between the classes of customers used in reference (12) and discussed,
above, on page

2Load for that customer class is negligible.



The small commercial customers use stems principally from air
conditioning, food preparation, cold storage and security and lighting.
The differential between daytime and nighttime loads is mostly due to air

conditioning.

Large commércial customers have about 1500 MW demand for elec-
tricity between midnight and 6 a.m. on peak load days. Thereafter,
‘ electricity for elevators, escalators, automatic doors, and lighting
reach full level by 10 a.m. and drop down by 7 p.m. Air conditioning
and ventilation fans follow the activity of people in the buildings,

with maximum loads for both end uses reached at noon.

The railroads and subway system are relatively stable in elec-
tricity demand throughout the day. Two Surges take place during the com-
muter rush hours. Thus, the periods 8 a.m. to 11 a.m. and 5 p.m. to 6 p.m.

have much higher consumption levels than at other times during the day.

Customers designated as Other include Consolidated Edison and
other large facilities which are neither commercial nor industrial. Some
examples of the latter would be hospitals, military posts, municipal offices,
federal offices, parks and public sanitation sites. Consolidated Edison .
uses electricity to serve generating plants and offices. The hourly loads
ot these customers- are roughly constant across a twenty-four hour period

as seen in Table 3-1.
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4. IMPACTS OF THE BLACKOUT

4.1 INTRODUCTION

The real costs of providing or not providing electric energy to
customers is a subject of enormous contemporary interest to both electric
utilities, customers, and energy analysts. The costs of energy shortages
should be closely related to the determination of standards for reli-
ability of service, i.e., the costs'and benefits of providing (of not pro-
viding) some level of reliable electric scrvice should be in reasonable
balance. The determination of these costs and benefits is not a simple
matter. Much theoretical work has been done in the recent past on marginal
cost pricing, i.e., pricing electricity to each customer to reflect the
cost of producing the next kilowatt—houf of energy. In principle, such a
pricing scheme should allow the dztermination of the value of electricity
to different end-users throﬁgh some iterative process of adjusting rates
and observing the resultant elasticities, i.e., customer responses. In
fact, little is known about the customer respoﬁse to different prices for
electricity, hence the value of electricity to different classes of custo-
mers can, in mahy cases, only be guessed at. Furthermore, the value that‘
a customer will place on reliable electric service will be a complicated
function of economic considerations, levels of inconvenience and other

intangible factors.

A number of studies have been undertaken to estimate the cost to
the custQmef and the electric utility of unserved energy. The majority A
of these approaches focus on the relationship between reductions in elec-
tricity consumption and the proportionate drop in thé value of the goods
and services not produced. We will refer to these later as "direct impacts."
The major failing of these models is that they do not account for "indirect
impacts", i.e.,.cdsts incurred that are not directly related to electricity
shortageé but arise from social responses to the blackout conditions. The
-notion of indirect impacts (costs) is particularly important in the case
of the New York City experience since the so-called indirect impacts accounted

for a major portion of economic losses attributed to the blackout.
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The approach taken in this étudy has been to collect data on a
wide variety of impacts related to the power failure 'in a number of dif-
ferent sectors of society, e.g., business, government, health, transpor-
tation and the utility. Both economic and social costs are considered
although no attempt is made to place an economic value on levels of in-
convenience or disruptions of societal activities. The impacts derived
in this section are based on a systematic but non-exhaustive data collec-
tion. 1In mosf cases, the data is aggregated and little or no attempt has
been made to carry out primary data coliection, i.e., to survey affected end-

users directly.

4.2 IMPACT CLASSIFICATION SCHEMES

A general classification scheme was developed to efficiently
characterize, a priori, potentially important impacts of the power shortage
and to serve as a guide for subsequent data collection activities. 1In
general, the classification approach has proved a useful prescriptive
tool and can be disaggregated further to whatever level of detail'is‘

approprihte.

4.2.1 Definitions

Direct Impacts. ' These impacts relate to the interruption of an

activity or service which requires direct input of electrical energy, and
the immediate consequences of that interruption. Examples of this would

include the following:

. Food spoilage

e Manufacturing plant shutdown

° Damage to electronic data and loss of computer services
° Loss of life support systems in hospitals, nursing homes

and households

° ‘Suspension of electrified transport
° Traffic congestion due to the failure of traffic control
devices.
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Indirect Impacts. These are effects which result from one or

more direct impacts and reflect social responses made to blackout condi-
tions. Virtually all previous studies have dealt only with direct impacts.
They can be further disaggregated into short, medium and long-term impacts.
Examples of each are as follows: '
- ) Short term

- propefty losses resulting from looting and arson

- overtime payments‘to police and fire personnél

- cancellation of social activities due to impaired
transportation system

‘e Medium term
- cost of recovery from looting
- overtime wages for correctional institution personnel
- lost téx revenues during recovery period
[ Long term ' ‘ -
- potential increase in insurancc rates
- litigation costs
- . probability of disease and contamination increased due
' to sewage disposal problems

- ipcarceration of looters.

The distinctioﬂ between direct and indirect impacts is important because it
provides input to the determination of the most cost-effective strategy for
dealing with possible electricity. shortages in the future. Direct impacts,
by definition, can only be avoided through increase of end-user reliability
(implemented either by the utility and/or customer). Indirect impaéts, on
the other hand, may be partially mitigated through contingency planning,
improved- communications, customer education and other planning approaches.
This distinction is thus convenient for assessing the relative benéfits of
alternative strategieslfor dealing with electricity shortages, e.g., up-

grading reliahility versus planning for more frequent failures. :

Local Impacts. Any impact which takes place within the affected

area is considered to be a local impact. The Consolidated Edison service
territory covers all of the five boroughs of New York City and the major
p&rtion of Westchester County. The local impacts for the New York City‘
blackout, therefore, are all the indirect and direct impacts within the

Consoligated Edison service territory.
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Neighborhood Impacts. These are impacts which take place in

areas outside the affected area. This includes neighboring counties; states

and countries. For example, in the New York City 1977 blackout, thé New York
Stock Exchange was closed. This affected business transactions in the rest

of the country and the world.

Economic Impacts. These are impacts which can be measured in
terms of lost wages, production, profits, revenues and property and equip-
ment damage. Any impact (direct or indirect) which can be assigned a

dollar value is an economic impact.

Social Impacts. The cessation or interruption of a human activity

whether it be éonducted for leisure or occupational purposes is a social
impact. The changes and adaptations made in response to these disruptions
which are of a social and physical nature are also social impacts. It is
difficult to assign,objectively,dollar values to these activitie§ and

adaptations.

Organizational Impacts. These refer to those procedural, organi-

zational and other changes and recommendations made by organizationé in
response to blackout conditions.. Examples might include new emergency plans
adopted by the police and fire departments, and éhanges in a public he3lth
facility's back-up power system. Most organizational impacts are of an

indirect nature and reflect social as well as economic costs.

4.2.2 Impact Categories

In dealing with economic'impacts, the following major categories

were identified as important:

° Business

) Government

® Utilities (Consolidated Edison)
° Insurance Endustry

° Public Health Services

® Other Public Services
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These categories include most of the major gé6nomic sectors of a metro-
politan region and should capture the majority of economic impacts (both
direct and indirect) aifhough there may be problems of double counting.
In nearly all cases, the categories also align fairly closely with avail-
able sources of data. Table 4-1 sﬁows the type of costs postulated a
priori which affects each category. This table was subseqﬁently used to
aid in data collection. . '

In examining the economic impacts of a blackout, one must also

be concerned with the interdependence of economic activities. These

linkages can become significant in the case of a prolonged power interruption.

The inclusion of social impacts into our framework is a much more
complicated problem. There are difficulties in both defining and measuring
a social cosf. In gengfal, a sécial impact associated with a power  outage
refers to the changes in social activities which are ordinarily facilitated
by electricity-dependent technology, and the social adaptations, short and -
long term, which are made in response to thése‘changes. Impacts may be
classified according to the type of activity either directly or indirectly
involved. The beét way to document social impacts would be to monitor
social behavior by individuals and groups of indiQiduals auring the event.
Long-range impacts may be assessed by interviewing the population after the

event.

The collection of such primary data was outside the scope of
this study. Indicators of key activities, however, can offer an alternative
method of observation. _Here, too, time énd budget constraints can become
significant. Thc approach taken here was to limic ourselves tb data that was
aggregated by avrious administrative agencies involved in monitoring the flow
of people, goods and services in and around New York City. It is recognized
hodever, that this is only a rough approximation to the real social impacts
that occurred. The remainder of this section deals with the economic, social
and organizatiqnal impacts and adaptations that actually occurred during and

after the blackout.
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ECONOMIC

TA3LE 4-1

IMPACT CATEGCRIES

Direct Impacts

Business Losses

- produc:ion time loss
(duration of blackcut)
- damages to plant equipment
- inventory loss (Eood spoilage, etc.)

Government Losses

/ City

- transit revenue loss
- city tax revenue loss

State

- state tax revenue

Federal

- state tax revente loss

Consolidated Ediscn

- revenue loss
- overtime costs (for recovery)
- capital expenses for recovery

Indirect impacts

production time loss

(results of the looting, etc.)
damages to equipment ’
inventory loss
security equipment installation expense
backup power system costs

tax and transit revenues
emergency aid

overtime payments
investigation and research costs

-

emergency aid

" tax revenues

investigation and research costs

emergency aid
investigation and research costs

capital expenses mandated

legal fees

investigation and research costs
potential effects on rates
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Direct Impacts

Insurance

Public Health and Safety

food and medical specimen spoilage

hospital ccsts (supplies, operation
of generators, etc.)

overtime costs

- revenue coOsts

Public Services

Fire

Criminal
Justice

Transit
- revenue loss
- equipment danage

Utilities
{(non-elec
- revenue loss

TABLE 41 (Continued)

Indirect Impacts

- unemployment

- private property

- business property and inventory

- health )

- increased patient load (results of the looting, etc.)
- backup power system costs
- new contingency plan costs

~ overtime costs

- police overtime costs (state, local)
- correction costs (short and long term)
~ court-related costs

- revenue loss
- new equipment
- backup power system costs

tric)

~ overtime (sanitation, water)



4.3 SUMMARY OF ECONOMIC IMPACTS: THE NEW YORK CITY EXPERIENCE

In this section we discuss the economic impacts of the New
York City blackout. The economic costs documented here are neither
comprehensive nor exhaustive. For the most part, these costs are based
on secondary data sources, provided by numerous public and govérnmental
agencies. ‘rhus, the costs 1lisied Llu each calegury iin Table 4 2 should
be regarded as a broad sampling ot the total economic losses whilcl ave
directly and inderectly associated with the power outage. Many of the
potential costé identified in Table 4-1 have not been included in Table 4-2
because of our inability to determine them with any accuracy within the
scope of this study. Examples of costs which fall in this category in-

clude the following:

. Losses in retail business

I’ City, State and Federal tax revenue losses
° Production time loss

e Computer industry losses

e Total loss interest for the banking industry

4.3.1 Impacts on Business

The direct costs due to a power interruption that may be incurred

by businesses generally can be attributed to the following:

. Lost production time
e Damaged plant equipment
e '"'Spoiled" product

° Additional maintenance costs

The relative magnitudes of these costs vary according to the nature of the

affected business activities (industrial processes, commercial activity, etc.).
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Impact Areas

Businesses

Government

(Non-public services)

Conéolidated Edison

TABLE 4-2
SUMMARY OF ECONOMIC IMPACTS!

Insurance2

Public Health
Services

Other Public
Services

Westchester County

TOTALS

lpstimate based on aggregate data collected as of May 1,

Direct ($M)

Food Spoilage $1.0
Wages Lost 5.0
Securities Industry 15.0
Banking Industry 13.0
Restoration Costs 10.0
Overtime Payments 2.0
Metropolitan Trans-

portation Authority
(MTA) Revenue
Losses 2.6
MTA Overtime and

Unearned Wages 6.5
Food Spoilage 0.253
Public Services

equipment damage,

overtime payments 0.1°

$55.54

Indirect ($M)

Small Businesses
Emergency Aid
(private sector)

Federal Assistance
Programs

New York State
Assistance Program

New Capital Equipment
(program and
installation)

Federal Crime Insurance

Fire Insurance

Private Property
Insurance

Public Hospitals--
overtime, emergency
room charges

MTA Vandalism

MTA New Capital Equip-
ment Required

Red Cross

F'ire Department
overtime and damaged
equipment

Police Department
overtime”’

State Courts
overtime

Prosecution and
‘Correction

$155.4
5.0

11.5

65.0

11.0

$290.16

1978. See

previous page for discussion of limitation of thcuc costs.
2Overlap with business losses might occur since some are recovered by

insurance.

3Looting was iucluded in thls estimate but reported to be minimal.

These data are derivative,
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Ih the NYC experience only about 20% of the total losses to busi-
nesses (as cataloged in the present study) can be attributed directly
to the blackout; the balance was related primarily to looting and arson of
small business establishments. The major business losses (direct) increased

include the following:

® Losses due to the closing of the securities industry
° Wages lost

[ Food spoilage

e ‘Banking losses

H. Wellisch (13) of E. F. Hutton Corporation used the following rationale

in estimating the losses to the securities industry. The industry anhually
yields approximately $7 billion in gross revenue, which translates roughly

to about $28 million per working day. Wellisch estimates that approximately
half the iosses due to the blackout can be made up, which leaves about $15
million lost. To date, no detailed analysis of the impacts on the securities
industry has been carried out. The Bureau of Labor Statistics (14) roughly
estimated approximately $5 million lost in wages and salaries during the

week, i.e., wages not paid.

The NMew Yark State m.eéring.ﬂouse Association, which represénts
eleven of NYC's largest clearing banks, indicated (1%) that the banking
industry experienced grave difficulties dﬁting the blackout. Problems en-
countered included:

e Computer services were terminated from 9:00 p.m., July 13
through 4:00 p.m., July 14. As a result, international
banking business came to a standstill, domestic banking
halted, government securities could not be recorded, checks
could not be cleared, and there was a loss of interest

payments
e No electrical lighting
. Electrically-timed vaults were inoperative
e Elevators did not function
o Security systems became inoperative.

On one system in the Clearinghouse Association which processes $80 billion
per day, lost interest for that one system was approximately $13 million.

Total losses were presumably in excess of this figure. Hence the total
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direct business losses estimated here ($34 million) represent only a
lower bound on the total losses. The remaining direct business losses
due to the power failure are probably obtainable only through an exten-

sive survey.

The balance of the total estimated business 1ossés, about
$155.4 million and approximately 80 ‘percent of the total business losses,
is attributed to looting and arson losses affecting smgll merchants in
certain areas of the city. We refer to this as an indirect impact. A
preiimipary figure for the total number.of businesses affected to vary-
ing degrees was 1383 according to the NYC Depa;tment of City Planning (16),
although the New York City Emergency Aid Commission (17) received 2339
applications for assistance grants earmarked for blackout recovery. The
final tally to date, acéording to the NYC Office of Economic Development,
is nearly 2500. The Small Business Administration (18) performed a sur-
vey of those businesses affected by looting, Vandalism, arson, etc., and,
based on that survey, reported a total estimated damage of $155.4 mil-
lion. A more complete discussion of impacts of the blackout on small

-businesses is given in Section 6.

An important factor in estimating business losses is the sensi-
-tivity of business impacts to the duration of a power interruption. In
many industriai précesses only a one to ten cycle interruption will cause
a several-hour outage of plant equipment (Gannon (19) ) . Several IEEE ‘
" surveys (IEEE (20) ) have dealt with the definition of a minimum or "critical"
service loss duration time for various commercial and industrial activities;
The results of one of these surveys suggest that many commercial activities
(15% of those surveyed) considered a period of less than one second a
critical interruption. This 1s primarily due to on-site computer facilities
which did not have emergency power systems. 100% of those surveyed con-

sidered a 12 hour interruption "ciritcal'.

Tn particular, the effects of a power failure on computers is

of interest considering the ever increasing dependence of business on
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computer-based systems. In general, the first things that come to

mind as potential computer related costs due to a loss of power include:

. Possible damage to the computer and peripheral equipment
. Loss of data '
. Costs associated with the inability of the computer to per-

form' important functions or applications. .

Most computer systems are designed to shutdown 'gracefully' on
detecting a loss of power so that damage to the computer equipmeﬁt itself
is avoided. When powcrArcturﬁo, the computor can restart itself aurnmariré11y.
These power automatic fail/restart features are most useful for shdrt duration
power outages but would not serve to protect the equipment in an extended

blackout situation.

There is generally little danger of equipmeﬁt damage or loss of
data so long as the outage is of short duration. In a brolonged blackout,
concerns of the-operating environment bégin to come into play. This is es-
pecialiy true for storage media where loss of data can result from a degrada-
tion of the medium if environmental conditions stray too far from the norm.
In fact, there is even some danger of permuncnt equipment damage. It should
be noted that computer systems used for critical applications are almost
invariably supplied from an uninterruptible power source (UPS), although such
a UPS is not normally designed for an extended blackout. No intensive survey

was undertaken to assess the severity of computer-related losses in NYC.

4.3.2 Impacts on Government

City, state, and federal agencies all faced considerable expense
in dealing with the blackout. The major expenses were, of course, those
Eelated to controlling and recovering from the looting, but, due to the

_duration of the power interruption, other expenses such as lost tax and
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public transportation revenué became significant as well. However, ih some
cases, such as the lost transit revenue, the distinction between .direct
and indirect expense'is not ¢lear. For instance, commuters who could not
use the subway but could use buses may not have because the reports of
violence kept them away from their places of work.

The major indirect expenses collected to date are

° Overtime payments to fire, police, and other personnel

° Emergency aid payments not covered by insurance.

’

Government losses not related to public or transportation ser-
vices, generally center around special programs initiated(to aid in the
blackout recovery. At the federal level, this assistance package came

from five different agencies, a summary of which is given in Table 4-3.

.

TABLE 4-3
FEDERAL BLACKOUT ASSISTANCE PROGRAMS

Millions

Agency of Dollars
Department of Labor -$ 2.0
Department of Commerce - 3.1
Department of Housing and Urban Development 5.0
Department of Justice ’ 1.0
Department of Health, Education and Welfare .3
Special Projects ' .1

Total ‘ A $11.5

The Department of Labor program was administered through the Comprehensive
Employment and Training Act (CETA) for‘édditional jobs to assist in cleanup
and economic development activities. The Economic Development Administration:
disbursed the Department of Commerce funds for demolition of destroyed
buildings ($2 million), technical assistance to impacted areas ($.6 million),
administrative support to the City Rescue Fund ($.2 million) and long-range’

economic development and recovery planning ($.2 million). The Department of
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Housing and Urban Development provides its funds in the form of low interest
(3%) commercial redevelopment loans. The Department of Justice provided
assistance to the NYC criminal justice system through the Law Enforcement
‘Assistance Administration. Finally, the.Department of Health, Education and
Welfare provided community based economic assistance through the Community

Services Administration.

The New York State government implemented a $1 million emergency
employment program through the Division of Youth Office (<44). Youth workers
were made available at no cost to small merchants to aid in business recovery.
‘The major impacts onistate and local government were not through provision
of necessary assistance programs, but primarily through suspension of re-
veénue producing public services and increased loads.placed on other public
facilities, e.g., criminal justice and hospitals. We deal with each of
these as separate categories shortly. One impact on the NYC government
that has not yet been resolved is the $200 million worth of pending legal’
claims against the City for pefsonal damages stemming from the blackout.

The Corporation Council for New York City (29 expects the NYC Coﬁptroller

to declare the city free from liability-

4.3.3 Impacts on Consolidated Edison

A large financial burden was experienced by Consolidated Edison
itself in recovering from the blackéut. -In the Consolidated Edison review
of the blackout ( 1), revenue losses and other restoration costs were re-
ported to be nearly $10 million in addition to overtime paymenfs during
the recovery period which were nearly $2 million. New capital equipment
and installation costs for prevention of future incidents cufrently total
nearly $65 million. Consoclidated Edison'also indicates that additional
costs will bevincurred as a result of significant changes in their long-
term generation and transmission expansion plans. The bulk of these costs
are considered unestimable at this time. Finally, 118 legal suits pendiné
against Consolidated Edison total over $10 billion. None of the suits have
yet been resolved. The costs to Consolidated Edison are discussed in more

detail in Section 5_ 3,
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4.3.4 Insurance Payments'

The combined insurance payments of the New York City Property
Insurance Underwriting Association (23), New York Board of Fire Under-
writers (24), and the Federal Insurance Administration (HUD) (25), po-
tentially total abouf $33.5 million. It is important to note that these
are potential payments. The actual funds disbursed as of February 1978,
amounted to only 40 to 50% of this total. The long~term effects of thev
blackout on insurance rates are unestimable at this point but insurance
executives expect sizable increases, perhaps even to the point where they

will be cost prohibitive for many small businesses.

4 .3.5 Public Health .Services

Both public and private hospitals were affected by the blackout.
It appears that many backup power systems were inadequate fbr many hospital
activities. To date the only available cost data is that concerning the
incre;sed Eoéﬁ to public hospitals as a result of dealihg with the blackout;
this figure is currently given ﬁo be $l.5Ami11ion. ‘(The New York Health
and Hospitals Corporation (26).) The inadequacy of many hospital emergency
power systems has also prompted the initiation of signifiecant upgrading
of these facilities in many hospitals. The direct effects of the power
interruption include overtime payments, some of which, however, may turn
out to'be indirectly related to increased emergency room activity. 1In
addition, food and medical specimen spoilage due to lack of refrigeration
appear to be insignificant compared to other costs. The indirect expenses
were mainly emergency room charges most of which.were generated by victims

of street violence.

49



4.3.¢ Other Public Services

Criminal Justice System

The NYC police department (27) reports overtime payments of about
$4.4 million over the period of the blackout. Seventy percent (17,000) of
the NYC police force was on duty throughout the blackout.

’ The costs assoclated with blackout-¥c¢iated arrest, incarceration,
and subsequent prosecution are estimated at around ¥$4i.1b Mlliiion (NY state

Office of Court Administration (28)).

Public Transportation

Suspension of electrified mass transit facilities as well as gaso-
line pumps for buses virtually Halted much of the public transportation
.network in NYC. Revenue losses are estimated by the Metropolitan Transpor-
tation Authority (29 at about $2.6 million. Vandalism damages and over-
time payments amounted to an additigﬁal $6.5 million. Since the blackout,
MTA has initiat®d an $11 million program to install new equipment to insure
against massive disruption of the mass transit_system in the event of a

future blackout.

Fire Department

~ The NYC Fire Departmenf (30 estimated approximately $.5 million
in overtime expensés and damaged equipment during the blackout. ‘there were
1037 fires repofted, 60 of which were regarded as serious (requiring five
companies). New fire stations had emergency power systems, -but older sta-

tions did not.
Red Cross -

The Red Cross (31) in New York City estimated expenditures of

$7000 classified ad "emergency mass-care" during the blackout.



Miscellaneous

Most other impacts identified to date in the course of this Study
were either regarded as minimal,or in the case of some potentially signifi-
cant impacts, data was unavailable. These impacts include pivil losses to
individuals, costs to private and pubiic health care clinics, and private
transportation such as air, and tax revenue losses (city, state, federal).

~

4.3.7 Westchester County

' The economic impacts of the blackout on Westchester County were
collected by the Small Business Administration. The ‘following is a general

breakdown of the costs recorded:

. Protective services $ 75,000
® Physical damage to utilities
(sewage, water treatment plants,
equipment damage) 13,000
] Public facilities ' 3,000
] Program administration costs _ 46,000 -
-o Overtime costs and fringe benefits 35,000
™ Miscellaneous expenditures 16,000
Total $188,000 -

According to thc €BA, damages due Lu luoting and food spoilage in the
private sector were roughly estimated at $.25 million. Although the looting

did not reach severe proportions, a total of 20 arrests were made.

The reason Qe have not isolated Westchester County as a major eco-
nomic impact éategory is two-fold. First, power was restored early Thursday
morning (July 14) and though people were prohibited from commuting into the
metropolitan area, they wereable to resume normal household activities.
Industries and manufacturing plants were also able to maintain operations.
Second, the demographic and geographic characteriétics in Westchester County

are on the average very Aifferent from New York City. In general, the

impacts in Westchester County were relatively small compared to NYC.
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4.4 SOCIAL IMPACTS

The social impacts associated with a power outage refer to all
the changes in social activities (ordinarily facilitated by electricity-
dependent technology), and the social adaptations, which are made in fesponse
to these changes. A power outage, much like a natural disaster, ié associated
with a sudden disruption in a community. It differs from natural disasters
(e.g., an earthquake) in that little physical destruction and few physical
injuries are visited on the community. The people and institutions affected
are those usually more dependent upon a technological economy--living in high
rise buildinqs,'electric space heating, computerized information system, etc. ’

In addition to the above mentioned effects, a more drastic adapta-
tion may take place depending upon the circumstances and duration ot the
blackout. The interruption of usual'community activities may be accompanied
by a suspension of certain social norms--particularly those relating to
legitimate community leadership and authority, legitimacy of the agencies of"
law and order, and individual rights and private property. Part of the
reason for the helpless ness of police in such situations is that they. are
trained to enfofce generally acqeptab1e rules and are able to do so when they
have at least acit community support. Wwhen these social norms and community
support are in abeyance, they have to resort to force, as in a military
situation, to reimpose order. The. appearance of what disaster researchers'
call the "emergency soqial system,” (the many individuals and groups who
provide assistance and relief to victims), is a community's attempt to

reinstitute the rules to reclaim legitimacy for its organization.

In Lhis section, we deacribe oome of the indicators of sacfal
change as a measure of social impacts. We also look at the various end-
uses of electricity in different sectors and suggest some approximate

estimates for levels of inconvenience.

4.4.1 Social Impact Indicators

»

The following are some indicators that are useful in charac-

terizing a variety of social impacts.
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Movement of People and Goods. This indicator looks at changes

in the flow of people and goods‘within and outside the blackout area. The

ihformatidp tells us little about the types of activities, however .

The Flow of Information. This is useful inAgettiné an impres-

sion of public activity in and outside ofAthe impacted area.

Economic Impacts.  Indicators of economic activity, particularly

market activity, are most likely to be recorded ahd_accéssible; This is

useful since in some cases social events are paralled by economic events.

Impacts .on Health Organizations.: Information on health impacts, ..

particularly mortality and mdrbidity; are available from hospital and city
statistics. Health impacts. on individuals due to social st:ains‘may be l

difficult to address if at all.

Credibility of the Electric Utility. The effects on Consolidated

Edison are primarily economic but may be strongly influenced by emotional

and political considerations.

Civil Disorder. Here we consider the acts of civil-disbrdér

that were carried out, the geographic, economic, racial and other var-
tables associated with the disorders, and the response of the criminal

Justice system.

4.4.2 ~ Levels of Inconvenience

In order to arrive at some estimate of the social impacts asso-
¢iated with a power failure, we first identify some of the most significant
end~uses of electricity in Néw YorK City. fheée are (in no'particular
order) : '

L] Elevators

. Space heating
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° Space cooling

® Ventilation

e Water heating

° Cooking

e Lighting

‘@ Refrigeration

® Watcr pumps

' Sewage disposal
o Electric tools and machines
® Office appliances
) Fuel pumps.

Data on percent consumption' for each of these categories is generally not
available with the exception of some residential space heating,‘coolingland
water heating data. In Tables 4-4 and 4-5, we show these uses of electricity
together with oécupational classifications in New York City. We fur-

ther postulate (without supporting data) possible levels of inconvenience
“that might be encountered by each of these sectors for the various uses of
electricity identified above. Figure 4.1 displays a possible approach for
representing an inconvenience index for different critical uses of electri-
city as a function of duration of the power failure. The duration is

a key variable in attempting to estimate the .costs of a blackout.

Of particular interest when considering the social impacts of a
power failure are the inconveniences suffered by residential -customers.
The dependence on electricity can vary widely from residence to residence
depending upon the unique circumstances surrounding that household. 1In
general, detailed information on these inconveniences can only be obtained
through surveys of selected residential customers. An. approach for doing
this is ‘discussed in Section 6. In Table 4-6 we show a classification of
residential customers and their possible levels of inconvenience to a
prolonged blackout for different uses of electricity. Presumably these
inconveniences can be weighted and summed to develop a total ihconvenience

level for each class qf customer.
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TABLZ 4-5

THE IMPACT OF A PROLONGED POWER FAILURE
ON MATOR SERVICES IN NEW YORK CITY
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TABLE 4-6

USES -OF ELECTRICITY I8 NEW YORK CITY
AND LEVELS OF INCOMVENIENCE “FOR
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4.4.3 Summary of Social Impacts

The identification of ‘social impacts in this study is dependent
laréély upon determining the changes in activities and adaptations made
by -individuals and organizations to the power failure. Aggregate social
indicators were used to characterize these impacts. It is still possible

within this framework to summarize the’key social'impacts that occurred as a

result of the blackout. A detajiled discussion and analysis of these indicators

and supporting data for the New York City power failure is contained in

Appendix A. The key impacts follow below.

In examining changes in transportation patterns, it became clear
that the blackout affected transportation.significant distances from New
York City. Disturbance in air travel was minor in cbmparison to train
and motor t;affic. During the night.of the blackout some 15,000 people
were. stranded at Kennedy Airport after 10 p.m. Furthermore, the number

-of takis at the airport declined as the blackout progressed.

The need for increased information flow (and presumably the
strain and concern felt by many) was evidenced by the additional number
of emergency news telephone messages requested,from an average ten thou-
sand calls to over eight hundred thousand calls during the blackout.
Telephone. company estimates were that traffic through residential exchanges
.was up by three hundred percent during the blackout. Furfhermore, police

emergéncy calls were up by over five hundred percent reflecting the strain

on civil order and critical services.

Most of fhe data on health effects came from hospital and city
statisties. The number of known deaths resulting from the blackout is two.
waever{ an examination of the mortality data suggests that the number of
deaths around the time of the blatkout increased, particularly for those
65 years or older. The categories of respiratory failure and cardio-
vascular were predominant. In addition to mortality, it is believed that
the blackout led to a number of personal injuries (resulting e.q., from

the melee of the looting or accidents in the dark).
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The most "visible" aspect of blackout-related sdcial impacts.
was, of course, the looting, arsén and other acts of wanton v1olence and
destruction. The looters tended to come from all segments of the communlty,
cutting across age, sex, and income class lines. Like many other institu- A
tions, the criminal justice system found itself severely strained by the
aftermath of the looting. There were approximately 3000 arrests reported
for blackout-related looting, an éxtremely large numbér of individuals
even for New York City (compared to approximately 600 arrests for a normal
24—houf period). The questions most asked about the blaékout were "why?,
and could it happen.elsewhere?" While it is impossible to‘answerbthese .
questions with 'any certainty, it is clear that other cities in the U.S.

based on historical experience have a similar potential for social upheavals.

There are many other social impacts beyond the ones cataloged
here. 1In particular, long-term trends can only be postulated at this
point. Shlftg in population centers, movement of industry, etc., take
place over longer periods of time and tend to reflect complex economic

and/or social factors.

Finally, it is worth noting that the social impacts and activities
associated with the 1977 blackout may reflect a possible emotional(condi-
tioning from the 1965 blackout. Such conditioning could be partially
responsible for the civil disorders, but might also have benefits such as

increased preparedness to deal with blackout-related disruptions.
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4.5 ORGANIZATIONS

In any large metropolitan area such as New York City, organ-'
izations play a key role in the content of their response to. emergency
situations. Organizations have been isolated as a major impact category for
several reasons. :Fifst, they 511 have certain responsibilities-that insure
the economic fhnctioning of the community and safety and well-being of in-
dividuals who perform various social activities in that cormmunity. In a
region like New York City, the services provided by these orgénizations
become even more heavily depended upon. Second, many organizations contain
charters or mandates whichdirect their functions during and after an emer-
gency or crisis situation. Some organizations afe directed from within
(i.e., Board of Directors) while others are mechanisms or tools by which
elected officiéls implement authority and change (e.g., the New York State
Division of Criminal Justice Services is controlled by the Governor). These
regglated institutions are often directed.to review their activities and
recommend procedural changes after the crisis, kased on difficulties en-
countered during the crisis. Third, organizations as an aggregate cbmponent~
in the economic market place, may be more sensitive to economic losses (in-
directly or directly) incurred by a- prolonged power outage. Finally, or-
ganizations are a focal point fér data collection because of their respon-

. sibilities.

: ~ .As a first task, we therefore identified as many organizations

as possible that would have been.direcfly or indirectly affected by the
blackout. Directors of these agencies were then contacted and interviews

were arranged. The level of énalysis was dependent on the nature of the
data these organizations had collected. Some, as mentioned earlier, were
‘required to submit formal and'comprehensive studies on the spegific problems
faced during the blackout (i.e., New York Power Pool, Greater New York Hospital
Association). The following questions were asked during each interview:

© What were the primary responsibilitieé of the organization?

®© What were the major problems encountered by each (direct and
indirect) during and after the blackout?
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° What studies were conducted in response'to the blackout?

® What recommendations and permanent changes were proposed or
‘implemented after the blackout?

The last questlon is partlcularly necessary because procedural
changes made w1th1n the institution reflect indirect and long-term economic
and social costs implemented to avoid future blackouts (e.g., personnel
must be trained end this requires time and mcney).' It is interesting to
note how many agencies have either developed new emergency "blackout plans”
or updated old ones. Several agencies did develop emergency plans-and
Abackup systems,aftef the 1965 blackout but'deficiencies»were revealed during
the 1977 blackout. For example, the‘Federel Aviation Administration (FAR)
and the Federal Communications Commission (FCC) deveioped’emergency power
bsystems for their critical facilities after the 1965 Northeast power outage.
These systems were implemented during‘the 1977 outage but problems were re-
vealed. Wire sernices were hindered because of inadequate auxiliary power ac-
cording to the FCC, and sufficient emergency services were not avallable according
to the FAA.' The level of response (whether it be new planning measures or
investments in auxiliary power systems) are a significant indicator of

sensitivities to value of reliability.

It.should'be noted that though Consolidated Edison is not included
in the tables which follow, this is not.to imply that they were not impacted
as an organization. They suffered iosses also-as a result of the blackout
and their'specific responses to these losses are examined in detail as a

case study in Section 5.3.

The following table (4-7) summarizes the data collected from
the mejcr organizations in New York City which relate to recommendations
and procedures implemented or under implementation as a result (direct

or indirect) of the 1977 power failure.
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TABLL 4-7
-ORGAIIZATIONAL IMPACT

ORGAN!ZATION PRIMARY RESPONSIBILITIES' PROBLEMS ENCOUNTERED STUDIES CONDUCTED RECOMMENDAT[ONS AND CHANGES MADE
American Red Cross . Emergency planning 1. Provided f|r§t;a|d t;: commuters detained al Penn and |None None
organization. Grand Central Statfons
2. Coordinated !heir efforts 2. Relocated 2,500 civilians displaced by fire
with NYC's mayor's emergency 3. Total expenditures: $7,000
task force 4. Tota) number of volunteers 120
New York Clty 1. Emergency response . 1. Had to respond to a ‘total of 70, 680 "911"-¢mergency None . Modifications in procedures for off-duty members

Police Departument

organization
2. Maintain law and order

[V YWY N

“calls

. Made 2,931 arrests ‘

. Tota) number of police force on-duty:
. Overtime payments: $4.3M

. 436 injuries

17,41

reporting to duty
The processing of large numbers of prisoners-needs
to be re-evaluated

New York City
Fire Qepartment

-

.} Emergency response
organization

.| Response to fire alarms

.| Response to elevator and
subway failures

.{Provide emergency power to
critical users; health care
facilities and handicapped
private citizens

- wWN

S.{Contro! and extinguishment

of fires
6. [Maintain public health and
safety .

— e
N—=QWO PNONDWN —

. Had to respond to 3.900 requests for ald

There were 1,037 fires to extinguish

. Coordination of returning firemen to their stations

Lack of utilities, rest areas and nourishment

. 80 injuries

. Tota) number of firemen and officers:
. Emergency power systems exist only in new stations
. Sinale alarms: 2,724

7,427

Multipte alarms: 14

. Recall of firemen off-duty

. Telephone communications were hampered
. Overtime costs and equipment damage:

. Provided portable generators to hospitals and private

$.5M

citizens with 1ife-support systems

1. Studies of present emer-
gency procedures and
their adequacy are being
assessed at this time

2. Questionnaire on activ-
tties during emergency
and types of responses
sent to all stations by
department commissioner

3. Report issued October
i, 19377

4. Contingency plans for a
4-day power failure are
being developed

. Red Cross must supply food to firemén at central

locations during major emergencies. This new

plan has been approved

. A1l emergency plans must have Flexibility,

mobility and control to make optimum use of
Vimited resources .

13. Fuel shortages due to electrical pump fatlures
’ 14. Equipment shortages
15. I1legally opened hydrants had to be closed
16. Chaotic traffic conditions
: 17. Mater supply i
New York Clty 1.iPublic Health and Safety | 1. Medical facilities were forced to shut down due to 1. Routine evaluation of 1. Improvements made in the DOH master emergency
Dapar tment of 2. Maintain safety of perishable the lack of auxiliary power DOH's activities during plan, focused on commurication within the agency
Health ! foods 2. Maintained surveillance over affected areas to fnsure any emergency
3. Maste disposal and sanftation adequate and safe food and water suppiies 2. No specific blackout
4, Maintain uncontaminated water| 3. Sanitary patrols were organized for one week after study was conducted
supplies the blackout
S. Maintain medical facilities, 4. Large amounts of garbage, refuse and spoiled foods
*  preventive medicine had to be dfsposed of. Services of 200 neighborhood
paid workers were used for the clean-up operation
5. Since untreated sewage was dumped Into the sur-
rounding bay, notices were posted on recreational
K beaches prohibiting use
6. Water supply was only a slight problem since most -
apartment bulldings have roof tanks ulth 24-48 hour
storage capacity
Federz2 1.'A1l major communications 1. For the networks, air time loss ranged from 25 seconds | 1. "Effect of the July 13- 1. Networks will review their emerqency nperating
Communitations services to 7 minutes 14, 1977 New York City procedures, convert their cenzrators from fossi)
Commission 2. Emergency broadcast services- . AuxilMary power systems were used and proved adequate : Area Power Failure on fuel to natural gas and uill unqrade emergency

‘warning tnformation
. Oversee the functions of:
a. major networks
b. radio stations
¢. common carriers
d. wire services

[~

& wooN

%]

for networks and radio stations

. Imlomented the emergency power system (TV and radio)

which vas developed after the 1965 NE blackout

. For the radfo stattons, minor loss of air time re-

sultad while switching to emergency génarators

. Hire sorvices hindered because of inadequate auxiliary

power. Loss of power: 12-19 hours. Could not send
activation notices to broadrast station

. llewr York City emergency information system--Defense

. Line 1000--activation was delayed

. Telephone communication heavily used.

80 million
calls were made during the blackout

Communtcations”,
November 1977
Questionnatres 'sent to
the following stations
and networks: ABC, CBS,
NBC, ‘WABC, -WCBS, WNBC,
WOR, AP, UPI

Services involved in
gathering, assimilation
and dlétribution of
emerqency information

were analyzed.

wN

power systems

. Improvements will be made in all areas
. Defense Line 1090 should be activated tamedi-

ately with appropriate personnel on hand to
disseminate accurate information

. Ab1Vity of ‘the wire services to function ade-

quately during an emergency must be improved.
They are now making plans to remedy their-
situation

. Greater effort needs to be made in informing

local and state officials of the avatlability
of £8S for local use.
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: TRDBLE 4-7 (CONT.)

ORGAH|ZATION

PRIMARY RESPONSIBILITIES

STUDIES CONDUCTED

RECO/MENDATIONS AND CHAHGEs MADE

State Oche'
of Court
Administration

: The prompt arraigmment of all

defendants in the city after
cases have been filed .

PROBLEMS ENCOUNTERED

1. Overtime payments: $30,000
2. Adéitional arraignment parts had to be organized to
handle the workloac
3. Criminal case histcriet and fingerp~ints could not
be transmitted from Albany
4. Total cases docketed ir the criminal court between
£ 9:30 a.m., July 14-3:00 a.m., July 19: 4.694

. Press Release concerning

courts reaction -to the
added caseload caused by
the blackout, July 21,
1977

. Revised emergency plans based on experiences

New York City
Criminal Justice
Agency

. Private non-profit

. Assumed the functtons for-

. Interviewing defendants after

. Make release recowmendations

. Notify released defendants

corpgration

merly carried out by the pre-
trial services agancy of the
Vera Institute of Justice
arrests

to the courts befrre’
arrafgnment

of their court-retated -

V. Had to iIntérview ovar 1,000 people arrested during -
blackout R
2. Made bail recommendatiens on all de"endants based
on community ties
{nadequate lighting mace interviews dH‘chlt
. There was no systemstic information on the nature of
each arrest

~w

. "A Demographic Profile

of Defendants arrested
in the Hew York City
Blackout: A Preliminary
Report", August, 1977

. Future plan for mass arrests s needed
2. Sub-borough breakdown of the defendants arrested

is needed

New York State
Division of
Criminal Justice
Services

-

aew M~

obligations
. Crimina) justice system
research
. State agency controlled by 1. Total criminal case load costs: $IA
the Governor 2. tacked emergency plan
. Oversee the state criminal 3. Communication and coorcination of services between
Justice system city and state agencies
. Emergency respons2 agency 4. Facsimile machines did mot function
. Protection of civil liber- 5. Serious overcrowding ir pre-arraignment detent!on
ties of those cha~ged with facttities
criminal offenses 6. Delays in arraignmemt
. Provide swift and certatn jus-| 7. Court and correction facilities were without. power
tice to those fouxd guilty of | 8. Custody and movewen: of prisoners
crimes 9. Detentlon facilities lacked adequate food, sanitation
and health services
10. 627 of all defendan:s arrested durisg blackout waited

3 or more days to be arraigned

. "The Report of the Se-

lect Cormvittee on Crim-
inal Justice Emergency
Preparedness®, October
31. 1977

"Grant Aoplicatlon for

"$1M to Cover Criminal

Case Load", submitted by
Crime Control Planning
Board

“Emergency Communication
and Coordination Center”,
grant application,
NYSDCJS

. Emrqﬁncy preparedness commmication center

should be developed

Direct telephone 1inks with city agencies, state
officials and news media are needed

Auxilfary power for emergenctes of several days

duratfon s needed in critical areas ‘(dttentio-_.'"

correction and courthouse areas)

. An emergency plan for every city in New York

State 13 needed (special attention to mass
arrests)

.

New York Power

" Pool

. Comgrised of 7 private util-

. Coordinates operation of

. Monitors flows over trensmis-

. Coordinates the pachase and

ities and the Power Authority
of the State of New York

electric systems id that re-
Tiability of service is in-
creased and capity) costs 4re
reduced

sfon lines

sale of power witvin the
state

. Matntains direct —omputer ties ,

with each utility

. Courdinates transaission plan- '

ning and construction

. Mot an enforcement agency

1. The terminnlogy used tc communicate critical informa-

tion between operators wes subject to misinterpretatiord

2. Reserve pick-up porgram would only respone to loss of
generation and could nct evaluate transmission llm(ts
rapidly

. Responses of wember systems to emergency situations
needed coordination

. Senlor Pool Dispatcher®s concentrat-on was diverted
by requests for sta:us inforwmation by sdjacent pnols

. Data concerning sys:.em status was often unclear and
uncbtainable

. The NYPP generation reserve schedules and pick-up
times were not strictly achered to

& W

- w.

. "The Electric System

Disturbance of July 13,
1977", April, 1978

w N

-~

. System Protection Subcommittee has been estab-

11;hed to make rules and recommendations for
future emergencies

. Audit Sptaning-Reserve Policy has been revised

. Updating of distributfon factors has been

shortened from 10 minutes to 2 minutes

. Aucomatic economic dispatch will be suspended

if a system loses a transmission line, untii
new distribution-factors are assessed

. Audible alarms have been tnstalled at the New

York Power Pool (NYPP) Control C!nter to indi-
cate changes in breaker status

. Corwmunication procedures have been improved
. Formal tratning program for system dispatches

should be established
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ORGANIZAT 0N

PRIMARY RESPONSIBILITIES PROBLEMS ENCOUNTERED STUDIES CONDUCTED RECOMMENDATIONS AMD CHANGES MADE .
Mew York City 1. Represents 17 city owned or 1. Emergency generators used until power was restored 1. "Blackout Report“, Sub- 1. Pretesting programs for auxiliary power must be
Health and Hospital affitiated public hospltats 2. Switching problems which inhibited the distribution mitted to Corporation made more rigorous
Corporation of available power President, July 27, 1977 | 2. X-ray equipment, laboratorv serv!ces elevators,

“

—-OODNRAN

. Faiiure to support important services, (x- ray.

Taberatory

. Lack of refrigeration in:

e food storage areas

¢ blood banks

¢ morgue areas

¢« specimen storage areas

. Elevators did not have back-up power
. Afr-conditioning in critfca) areas (ICU's, OR s, etc. )
. Wall outlets fafled
. Microscopes, centrifuges inoperable
. Lack of power for an internal alarm system
. Telephone call director 1ights did not function
. Shortages:
e flashiights e extension cords
e batteries e dry ice
¢ linens o fresh milk
e disposables e water
e sterile supplies
. Security i
. Emergency rooms were overburdened--

total visits: 5,244
admissions: 805

. Emergency calls: 817
. Staffing shortages

air-conditioning all need back-up power Systems
3. Need for power to operate 11fe maintenance equip- ~
ment and devices of people who are not hospital
‘patients
. Education programs for handicapped citizens needed
. Corporation Command Post is needed to improve
communication between facilities
o links with emergency medical service
® 1inks with mayor's office
. Up-to-date. 1ists of key personnel
. Revision of Disaster Plans needed

L

~

16. Communication prabiems
17. Tota) costs: §1.5M
Port Authority of 1. Agency which tutlids and oper- | 1. A1l transportation facilities were forced to switch 1. Review session on events | 1. No significant recommendations or changes were
New Yort and fHew ates transportation facilitfes to emergency power which had been installed after which took place during made
Jersey between New York and New the 1965 blackout - . power outage 2. Changes made after the -1965 NE Blackout proved
Jersey 2. A1l New York airports were ordered closed at 9:57 p.m. [2. "The Port Authority and to be adequate
. Operates regionsl atrports in | 3. At Kennedy: " the Blackout of 1977", ® new on-site generation facilities

- K - ~

New York and New Jersey

. La~ anforcement division

Maintalns safety of all
patrons and employees

. Security of property
. Owrs 26 transportation

facilittes

o 15,000 passengers were detained

e parking lot gates would not open

& field lights and emergency landing instruments
were powered by auxiliary power

« operations postponed until 5:34 a.m., July 14

. LaGuardia:
o 200 passengers were detained
. 32 alrcraft diverted from New York airports to Newark

afrport

. Mariae terminals:

¢ at Brooklyn piers, .constant surveillance was. ’
matntained
® passenger ship terminal used emergency generators

. Port Authority Trans-Hudson:

' @ operated on New Jersey power
o traffic dropped from 148,000 to 37,000

. Terminals: s
¢ operatfons conducted on a normal basis via emer-
gency power
o many sought refuge in bus terminals
o New York truck terminal was closed.
. Tunnets and bridges:

e operated on power supplled by New Jersey

. 200 additfona! police officers were used

fssued January 25, 1978

e re-wiring of transportation centers
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ORGANTZATION

PRIMARY RESPONSIBILITIES

PROBLEMS EMCOUNTERED

- STUDIES CONDUCTED

RECOMMENDATIONS AND CHANGES MADE

- Federal Aviation

Administration,
Eastern Region

. Airports

. Airway facilities

. Fiight standards

. Arr traffic services

. Air transport security

N —

. Afrway -facilities

28 standby engine generator facilities became
operational with minimum delays and were fully

© maintained -

all carrier termina’s were without lightiny
-“dark areas" surroueded the airports

baggage handling apparatus and telescoping

ramps were inoperat-ve . :

o operations at Kennedy andriaGuardia were affected
sufficient emergancy services were not available .

. Afr traffic services

o approximately 30 aircraft diverted to Newark
Afrport ) :

e total Newark airline operations increased from
51 to 106 between 9 00 p.m. and 12:00 a.m. .
July 13

e Mestchester Airport airline operations decreased
from 10-15 to 7 between 10:00 p.m. and 12:00 a.a.,
July 13. Ajrport was closed for }6 minutes

1. Only press releases from

each division were issued.
No overall studies were
conducted

1. Alrway facilities : DR

a after the 1965 NE- Blackout, which. laft the
NYC airports “stunned”, major precautionary
measures had been taken to insure continuous
airport operation during a power failure.
These measures included the purchase of 22
new standby engine: generators located at
strategic airport facilities anld,.frnquent
testing and maintenance of the ‘equipment.
These measures resulted in the proper func-
tioning of emargency power for radar, com-
munications and navigational aids in critical
facilities at LaGuardia and Kennedy during
_the entire blackout period
requested the Port Authority to upgrade their
standby power. facilities

Westchester County

QOffice of

Disaster and
Emergency Services

1. Protect health and <afety of
c-tizenry

2. Provide disaster relief and

emergency services to 18
tewns, 22 villages, and
6 cities

3. Control of the Emergency

Operating Genter wr-ch is
used by the following
agencies: .

Parkway Polic

Health Departmert
Department of
Transpartation
Department of Envircn-
mental Facilities
Department of Social
Services .

Department ‘of fublic Works

~N—

oW

. Damages due to loating and food spoilage:
. Other costs generated by blackout:

. Arrests: 20 .
. Emergency generators 3id not function immediately
. Difficulties In algrting the public

. Doars to fire houses were electrically run, hence

$.258
$188,000
(protective services, public facitities, overtime, etc.)
Stores Looted: 43

would not operate because of insufficient emergency
power

I. Only internal assessmert
studies have been
conducted

1. New training programs on how to operate backup
power systems have been established

2. Updating of 311 alert procedures and the Emer-
gency Operating Center

3. New Disaster Task Force procedures instituted

4. Emergency generators in the County Office
Building, County Jai) and Parkway Police have
been modernized

5. Agreement has been made with Consolidated Edison
that notificatfon of the causes of all power )
failures will be made to the Emergency Operating
Centar. Prior agreement. stated that notification
was to be made only 1f there was a nuclear ac-
.cident at the generating p_lant.
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ORGANIZAT [ON

PRIMAEY RESPONSIBILITIES

PROBLEMS ENCOUNTERED _

STUDIES CONDUCTED

RECOMMENDAT 10NS . AND CHANGES MADE

Rew .York State
Public Service
Commiss ton

. Public oversicht of the reli-
ability, planring and ade-
quacy of the state bulk power
transmission tystem °

. Regulatory agency which en-
forces the Public Service Law,
which. gives tke Commission
broad, .general power over the
act!v!tles of all private
utflities.

. Review of 311 transmission

plans

Regulates each utility's

operations and transmission

| systems

S.'Order; management and opera-

tions audits

6. investigative agency

~

- W

Causes of system collapse:
1. facilittes were out of service

P NN

. plarning and design deficiencies
. equipment failure

. cperation without an adequate safety margin

. Yack of coordinatton and direction in meeting

emergencies

.

. inabtlity to maintain the fsolated system

. “Events Leading to the

Con -Ed Blackout of July
13, 1977", Reports 1 and
I1. To the Governor

. "State of New York [n-

vestigation of the New
York City Blackout-July
13-14, 1977, Norwan

Clapp. Report 11 N

. Case 27302-“Proceeding’

on Motion of the Com-
mission Concerning the
Reliability of the Power
Supply in the Service

" Territory of Con Ed".
February 1978

. Automatic call-up.of fn-city generation followiny

loss of transmission or generation

2. Maintenance of in-city generating reserves avail-

g

~ h N

2

10.
2.
13.

able to respond to transmission losses

. Limitatfon of automatic reductions in in- city

generation under economic dispatch

. Prompt return of key facilities to service
. More rigorous design criteria for Ccm Ed's trans-

mission facilities

. Stricter safety margins on lmoorts in New York

City

. Strengthcned protective equipment ma!ntenance

and testing procedures

. Improved manual reclosing capabilfty .
. Improved cooperation in meeting system emergencies

Standards far right-of-way maintenance

. Standards for. operator training and qualifications

Continuing public review and inspection of proce-
dures and practices of the New York utilities
Single entity be established to oversee the oper:
ations of the bulk power system in New York,
independent of the utilities

. Request for additional manpower to.improve requ-

Jatton over utilities has been made by the
Commission

Greater Mew York
Hospital

b Association -

—

1. Represents ‘66 voluntary,
comur ity owned private
hospitals

2. Represents 19 non-profft
nursirg homes

WNAN LW~

. Overheating of qenerator units.

. Delays in putting units into service
. Trassfer switches and avtomatic start-up
. Emergency rooms were overburdened .
. Manv hospitals did not have a blackout plan
.-Insefficient extension cords and flashlights
. Not enough battery powered 1ights
. Telephone call director lights did not function

. "Report to Greater New

York Hospttal Assocla-

‘tion on the Blackout of

July 13-14, 1977 as Pre-
pared by & Sub-Committee
of the Hpspital Engi-
neering Society of
Greater New York",
November 1, 1977

. "Sheddiny Light on Hos-

pital Blackout Proce-

dures; A Special Report",

December 9, 1977

- o W o (=

-]

. "Fall Safe" written blackout emergency. plan is

needed for individual hospital use

Prepare continuing education program for
administrators and engineers so that latest
emergency power code requirements will be
unders tood

. Emergency generators must be tested on a regular

and systematic basts

. Improvements in generator room ventilation needed
. Automatic transfer battery lighting systems are

needed for all critica) areas in the hospital

. Review availability of extension cords and

flashlights

. Written elevator emergency evacvation procedure

is needed

. Emergency electrical outlets should be clearly

marked

.-Emergency generators should be on a written,

formal, preventive maintenance program

. ANl emergency generator systems should have an

adjustable timer with a bypass to delay retransfer
from the gencrator back to normal supply




89

CADIE 4-7 (COTIT.)

ORGANIZAT [ON

PRIMARY RESPONSIBILITIES

PROBLEME EMCOUNTERED

STUDIES CONDUCTED

RECOMMENDATIONS AMD CHANGES MADE

New York City
Kayor's Office

1. Emergency ‘response crgantza-
organization

2. Organized a spectal commis-
sfon to conduct an indepen-
dent investigation cf the
causes of the NYC power
failure X

3. Conducted an examination of
the federal, state and lacal
requlatory frameworh under
which Consolidated Edtson
operates )

4. Organized the Emergency Aid
Commission to facilfitate the
intake and pracessing of ap-
plications for aid by mer-
chants whose stores had been
burned or looted during the
blackout

5. Organized a public meeting to
ralse funds for emergency aid
from the private sector.
Total rafsed:

[PV

. A total of 2,123 ;!ppl"caticns for emrgency'aid‘?uad‘

to be processed

. Qualtifications for ald had to be assessed )
. Emergency Task Force was arganized by the Mayor to

coordinate relfef efforts

. "The Special Commisston

of Inquiry Into Energy
Failures™, December 1,
1977

1. Recommendations in the following areas were made
. to the agencies resnonsible for improving system
reliahility

¢ 3 new members to Con £d's Board of Trustees,
should be appointed by the Governor, Mayor
and County Executive of Westchester

New York State Public Service Commission

should establish performance standards and

economic sanctions which affect stockholders

Hew York State Public Service Commission

should have jurisdiction over the Power Pool

New York State Public Service Commission

should order Con Ed to fmplement specific

necessary recommendations

FERC should exerctse its authority to the

fullest extent so that relfable Interstate

electric service fs insured

Metropol {tan
Transportation
Authority!

V. New York State agency which
s responsible for the opera-

tion of New York commuter rail

and bus lines
2. Triborough Bridge and Tunnel
Authority--connects various
parts of the city
3. Power is supplted by Con Ed
and LILCO
. Long Island Ratlroad
. tach operating agency has
their own police forze

1

. Tota) losses due to outage:

$9.3M-revenue loss,
damages and overtime

. New capital equipment costis Lo insure :gainst massive

disrupticns: S$TIM-(estimate)

. Total trains operating: 213

Trains which did nat srrive at statlons or emrgency
exists before pcwer failed:

. Emergency exft evacuatton prablems were most severe

for trair stuck on Mathat:an Bridge

. -Drainage pumps lost pwer, thus when service was re-

flooding and shert-ci~cui:zing resulted

. Fuel pumps-bus
. Not enough emergency ligh:ing and power

“Report of the New York
City Transit Authority
relating to the NYC
Electric Power 3lackout,
July 13-14, 1977, draft
report, August 16, 1977

. Al1] emergency procedures were reviewed
. Additfonal emergency power equipment and pumps
were recommended
. Emergency 1ighting and fuel handling facilities
for the bus depots (total=20).
. Requested a separate feed from Consolidated
Edison, Inc.
. Auxiliary power i{s needed to improve
o lighting
o communications
o batteries

WM B W N

Human Resources

1. Largest cfty agency

. Problem areas:

"Assessing the Impact of

the July, 1977 Blackout

None, specific problems are being defined and assessed

Administration? 2. Operates cn Federal -ealth, o what services werz delayed because of tl\e power at this time
Education and Welfare De- faiture? on HRA's Clientele: )
. partment funds o which services were {-retrievably lost? . Prelimtnary 1deas and
3. Coordinates and matnkains all o what were the blazkoul generated service needs? Questions”, March 10,
ma jor socfal services in Mew . 1978
York City .
4. Emergency assistance program
'Source: Conversation with Dr. Raskin (Engineering Depar:ment) of

MTA on May 1, 1978,

2See Section 5 ) for a more complete analysis of this agescy and

problems encountered during and after the dblackout.




5. CASE STUDIES

The characterization of a blackout and its effects is useful ‘in
helping to hetter understand the intrinsic value of electricity to the.
customer, i.e., what the real worth of electricity is as measured by the
costs and inconveniences incurred due toiinterruptions of critical activi-
ties and services. A key difficulty in assessing the worth of electricity
to different end-use'customerS'in the past has been the absence of data to
suppért theofetical socioeconomic constructs. A number of existing sfudies
attempt to derlve a cost per kW or kwh unserved but the. resulting flgures
vary widely. The case studies reported in thls chapter provide an addi-
tional data p01nt on how same key serv1ces.ahd activities were affected by
the 25—hourvpowef‘failure. Thé case studies were chosen to refiect both
the importance. of the interrupted service, and to illustrate the nature of
the impact data available. We consider in this chapter the impacts on

public services, small businesses ‘and Consolidated Edison.

5.1 PUBLIC SERVICES

5.1.1 Public Health

Some of the most critical activities affected by the July 1977
New York City blackout, were those in hospitals and other health care
facilities in particular, the effects of a prolonged power failure on

patient care and emergency room activities.

The majorlty of the New York City hospltals fall into two funda-
-mental categories: (1) private hospltals and health care facilities or
(25 public hospitals and clinics. The former category is composed of 66
hbspitals and 19.hon—profit nursing homes. These facilities are collec-
tively represented by the Greater New York Hospital Association (GNYHA).
The latter group, composed of 17 large public hospitals, is represented by.
the NYC Health and Hospital Corporation (NYCHHC). The impacts discussed

" here are based largely on surVeys (32,26) undertaken by these two organizations.
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Vi;tually all municipal and private hospitélsAhave some form of
power interruption contingency plans, as well as emergency back-up systems
that are des1gned to operate in case of a power fallure. Whereas all
hospltals had emergency power systems for the most critical activities
such as operatlng rooms, intensive care facilities, and emergency rooms,
only slightly more than half of the GNYHA (private) member facilities had
formal contingency-plans for dealing with a power crisis.l Difficulties
with the back-up power systems coupled with the inability of many hospital
staff to report to work emphasized the inadequacies of the hospital con-

tingency plans in many cases.

Direct Impacts

Throughout tﬁe course of the 1977 blackout, all hospital emer-
gency power systemS‘operated.Z' The GNYHA sutvey indicates that in
most hospltals, these emergency power systems were sufficient for at least
24 hours. Howeyer, the survey indicated several fundamental technical -

problems with these systems:

@ Delays in htinging emergency generating units on line
® Overheating of'emergency'generators
® Transfer sw1tches for connecting loads to emergency c1rcu1ts

were sometimes inoperable.’

The recommendations subsequently- issued by the GNYHA and the NYCHHC
concerning upgrading of hospital emergency power systems were made in tesponse
to these problems. Perhaps more importaht than the operation of the emergency
power system itself, however, are the activities that these emergency power
systems are designed to maintain. The health care activities generally
supplied by emergency power are listed in Table 5-1. Particularly important
are the activities that were not maintained by emergency power in some facili-
ties. Most notable were x—ray rooms, elevators, nurse call systems, air con-
ditioning in emergency and operating rooms, medical'gas and fire alarms, and
premature nurseries. In one facility, some important areas such as x-ray
rooms were not supported by emergency power, while . some  low priority areas

such as a coffee shop or offices were supported.

lactually this one-half figure is based on a survey of GHNYHA member hos-
pitals to which fiftyffive of the total eighty-five members respornded.
2The only exception was Bellevue Hospital.



ACTIVITIES SUPPORTED BY EMERGENCY POWER

Item

Operating rooms
Delivery rooms
Intehsive caré units
Emergency rooms
X-ray room?
_Eleyatorz

" Nurse call system

Air conditioning
for items 1 and 2

: Medical gas alarms
Fire alarm

Blood bank

Boiler plant-

Premature nursery-

TABLE 5-1

Percentage of Total Facilities

1

Supported Supgggted App?ggable
83 o 17
63 0 37
"81 0 19
;84 0 16
7? 7. 6
96 4 0
98 10 2
54 30 16
82 4 14
06, . »Q
86 o 14

81" 0 19‘
58 . 3. 39

lgased on a sample of 52 facilities surveyed by GNYHA.

2pt least one facility.
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Several important hospital 6perations were nampered as a result
of key activities not supported by emergency power.  The NYCHHC survey

cited the following'significant inadequacies:

° Lack of refrigeration in food storage areas, blood banks
pharmacies, morgue areas, and specimen storage areas!

° Lab areas (microscopes and centrifuges)

) Multi—unit telephone (key sets) were useless for incoming

calls since call director lights were inoperable. This
hampered communication within, to and from hospitals.

Finall&, the NYCHHC survey found that only 13 of those hospitals
responding to their questionnaire maintained battery powered units for
‘emergency operations in critical areas of the hospital. The areas consi-

dered most critical for battery powered back-up systems were the following:

) Catheterization units

° Pacemaker implant areas

° Special procedure rooms

L Emergency rooms?

o ‘Main power panelboard
e Boiler room

) Generator spaces.

Only one hospital, Bellevue, was required to operate using battery powered

units since its main emergency power system was inoperable.

Indirect Impacts

A number of inconveniences and disruptions of important services
occurred in the hospitals because of staffing shortages and the inadequacy
of the implementation of contingency plans. The contingency plans actually
implemented at most hospitals were formulated ad hoc and not in accordance

with previously developed plans. This can be generally attributed to one of

;Particularly sensitive to the duration of the power failure.

’

Most emergency rooms were equipped with battery units.
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the following: (1) non-existence of a "bléckoutf contingency plan,
(2) staff unfamiliarity with the emergency plan, even if one did exist,
or (3) inability to carry out the developed plan because it assumed circum-

)
stances that were not appropriate, {(availability of staff, etc.).

The GNYHA blackout report indicated that 28 of those institutions
surQeyed had a blackout contingency plan, 25 did not. Only 22 of the re-
spondents tested their emérgency power system under actual blackout con-
ditions (i.e., tripping the mainfpower switch), although almost éll respon-

dents-did test their emergency generating equipment regularly.

The shortage of hospitalistaff was a fundamental reason why many
hospitals that had blackout plans could not effectively implement them.
Tﬂe staffing shortége problem turned'out_to be a major problem for many
hospitals, during the midnight to 8 a.m. shift. A number of specific cir-
cumstances are worth mentioning. The NYCHHC report cited significant
Shortages of supplies at many hospitals. Wheredas some of these shortages
can be. attributed to increased patient load (the'looting victims), another
. important source of shdrtaées can be traced back to the staff shortage.

In particular, the NYCHHC reported that in some instances only department
heads possessed‘keys to supply rooms or storage closets. If ;hese depart-
ment heads Qere absent, supplieé were unavailable until they reported to
work. As a result, the shértages cited the most were the following:

° Flashlights and other battery powefed lights

@ Batteries ‘

o Extension cords for access to emergency power circuits
o ) . Sterile supplies

s Disposablés. ¢

These shortages could have become critical had the blackout been of longer

duration.
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The patient loads in emergency and de;ivery rooms were much higher

than normal but the NYCHHC reported that at no timevﬂuring the emer-

gency was there a significant backlog. ‘However, communications presented
severe problems. One of the problems was mentioned earlier--the unlighted
telephone key sets.. Another was that in hospitals where radio bases were
located, radio equipment did not havéleésy access to emergency powef cir-
cuits. Radio mechanics were able to make.apbropriate adjustments in equip-
ment. configuration and through ad hoc switching arrangemenﬁs; gained access

to emergency circuits within one hour.

Jecurity in hocpitals appeared nnt tn he a major problem during
the blackout according to the NYCHHC report. The standard procedure to
close all entrances to the hospital except the emergency rooms was enforced.

Several minor breaches Qere.reported in the large publié hospitals.

The long-term impacts of the 1977 blackout on hospitals in NYC
center around recommendations issued by the NYCHHC and GNYHA o:ganizatidns,

1

some of inch»are currently being carried out. The following areas were

addressed by both organizations:

.

Formalized Maintenance and Testing Programs: It was recommended

that a regular formal testing program be established for all hospital emer-
gency power systems. The tests shﬁuld be made undef full emergency load
and, where posSible, under actual blackout conditions. However, the. NYCHHC
identified a tradeoff between patient risk and blackout testing in some

cases.

Maintenance programs should be written, formal and supervised.

Théy should also include regular assessment of emergency load requirements.

Emergency power circuits and transfer switches should be carcfully
.designed to provide power to all critical hospital activities. The require-
ments for emergency power systems in New York City hospitals are established

by five separate agencies: (1) Joint Commission on Accreditation of Hospitals,

1See Table 4-7.
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(2) New York State Department of Health, (3) New.York City Bureau of Gas

and Electficity, (4) Natiénai Fire Protection Agency, and (5) the U.S. De-
partment of Health, Education and Welfare. Some hospitals in the GNYHA
survey were not certain whether their emergéncy systems were in compliance
with these established standards. It was recommended that these power system

requirements be standardized and adhered to by all hospital establishments.

. Formal Established Blackout Plans: It was recommended that stan-

dardized blackout plans be adopted by all institutions, personnel be familiar

with these p;ans; and that the plans be reqularly exercised.

Economic Costs

The dollar costs to hospital and health care facilities appear to
be significant. At this time only the estimated total cost to public hos-
pitals was available. This is summarized in the next table. " A more detailed

“accourrt is given in the NYCHHC report.

Estimated Excess Costs Duc to the 1977 Blackout:
Health_anq Hospitals Corporation

Overtime to Hospital staff $ 431,550

overtime to Affiliatod Staff : 129,600

Net Compensatory Time Equivalent Costs 431,550

Supplles, Operation of Generators, etc. 134,246

Lost Revenue (Closed C].J.m.cs) 365,000
TOTAL $1,49119;16

The long-term economic costs to hospitals will be those incurred

- by upgradlng existing emergency power systems, modifying them. where necessary
SO that they can service the most important loads, constructlng and Ample-
menting carefully planned blackout emergency procedures for all hospital
facilities, and finall&,'eﬁerqency'power system maintenance programs recom- '
mended by the NYCHHC and the GNYHA. All of'thesé costs are at this point

unestimable.
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5.1.2 Fire Protection

The role of the fire department is alﬁays.critical during periods’
of crisis and disaster. The blackoﬁt was no exceptibn. In addition to '
fire protection activities, the fire department is responsible for the
evacuation of subways and elevators, alarms and -emergency calls., and sup-
plying back-up power to health care facilities and handicapped citizens.

' During the period of the blackout, there were a total of 1037 fires which
were primarily a result of arson. These were located in comﬁerciallbuildings,
supermarkets, appliance and clothing stores. ' They were started by looters .
and .arsonists on lower floors and due,fo the age, height and density of the
buildings spread quickly. The numbér of alarms totaled.2780 compared to

a normal average of 1274 during the 25-hour period. ' This rapid increase in
the number of alarms coupleq with-an abnormal number 6f large-scale fires,
had to be handled by a fire force substantially reduced in strength be-

cause of limited overall resources (See Figure 5.1).

?’
In a report submitted to the New York State Public Servicé Com=~
mission in 1971 (33), in respdnse to procedures of electric corporations
for load shedding in times of emérgency, the following statement was issued:

There are high rise buildings in virtually every
sector of Consolidated Edison's service area.
These present a number of special problems. Prob-
ably the most serious is failure of a building
elevator. This has two possible adverse conse-
quences;' First, the elevator may be in usec at
the time of the power failure, in which case pas-
sengers would be trapped until power is restored
or a rescue team with auxiliary power equipment
_arrives. Second, the unavailability of the ele-
vator may impede evacuation of the building,
particularly with regard to very tall buildings and/
or inform occupants. A related problem is failure
of corridor and stairwell lights. Even during
daylight hours this could pose a problem in the
case of corridors or stairwells lacking windows.
Obvious safety problems are presented if occu-
pants must stumble around darkened corridors and
stairwells during evacuation. (See Table 5-2)
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an' shows where fires weres heaviest during the blackout’'s looting snd arson

spres: On Jamalea Av. and along Linden Bivd. in Queens; on IUﬂm Av., Flatbush

Av., Fastern Pkwy. and Broadway In Brookiyn: on Third Av. In Harlem; along

Seventh and Flighth Avs. near 43d St. and on the Upper West Slde In Manhattan, and
on thy Gragd Concourse and along Tremaat Av. in The Broax,

Source: The New York Post, July 15, 1977, pg. 17.
FIGURE 5.1 MAJOR FIRES DURING BLACKOUT
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TABLE 5-2

RESIDENTIAL STRUCTURES IN NEW YORK CITY

Stories Number of Residential Units
4-6 1,107,854
7-12 235,488

13 and up 357,904

Séructures

wilth

Stories Passenger Elevators

4 and up 1,090,085

Source: 1970 Census, SMSA, New York City Housing
Characteristics.
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The most éerious problem, 'according to the New York City-Fire
"Department, was the .need to respond to over 3900 emergency calls.. People
" trapped in elevators, senior citizens who could not find their way in
the darkenedAstairwells, and individuals dependent on life support equip-
ment (there are over 1100 such people according to Consolidateé Edison)

all needed immediate attention.

The increase in. alarms was briefly mentioned above. It is- neces-
sary to explain the implications of this in greater detail. 1In 1971 the
New York City Fire Department- 1ssued standardized procedures for operatlon
during electrical power failures.!l According to this report, the follow1ng
* would operate on an emergehcy power system in the event of an outage.

) Voice alarm system

. Departmerit telephone system

° Department radio system
o Primary bell circuit
o Street boxes

® Public telephone system

° Emergency power in hoepitals'and nursiné homes.
It was stressed that all private fire alarm and fire protection systems
would probably be out of service. The reason for this is that water flow
signals would not be sent to the prlvate firm alarm companies in the ab-
sence of power in the customer's buildings. Property protected by automatlc
fire alarm syctems (ratc of risec and hecat actuated) would be without that -
service. It was stated that delayed?alarms.angAsevere fire conditions-ehbuld
be antieipated. Finally, buildings dependent on fire pumps to maintain '
.pressure on the upper fleors) would be without brotection on those floors

,

if auxiliary power was unavailable.

The following four items were discussed with respect to water

supply:

’ ® Standpipe and sprinkler systems in buildings up to six
stories high would remain operable because of their direct
connection to city water mains.

-

l"All Units Clrcular #213, Procedures for Electrical Power Fallure", New
York City Fire Department, February 18, 1971.
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® Standpipe and sprinkler systems in taller buildings would
remain operable as long as water remained in the pressure.
" or gravity tanks. This would be quickly depleted under
fire conditions.

° Booster pumps would not function (except in hospitals, and
» in nursing homes where auxiliary power is maintained).

® The Coney Island high pressure pump would be .cut of service.
However, fire boats could be used to augment the system.

As the blackout continued, and the situation began to stabilize,
there were other problems which the fire fighting forces were faced with.
First, a pattern of repeated incendiary fires occurred in the same buildings
despite extingﬁishment and this continued until. the structure was com-
pletely demolished. 'There were many injuries due to the abnormal fire
activity and éxhaustion was common due to the extreme temperature and
humidity. In addition, food supplies and rest areas were not readily
available. Equipment was also in short supply due to the great demand
for service. Fuel supplies were quickly depleted because of electrical

pump failures.

when the power returned, thousands of buildings, especially those
used for commér;ial activity, presented fire hazards and structural hazards
due to rubbish, debris and partial structural coilapse. These had to be
inspected by units, and either destroyed or boarded up to prevent ihjuries

and deaths. |

The Fire Department regafd problems such as the lack of utilities
(i.e., water), the preVision of portable generators for lung respirators
in homes; and fatigue; to be of paramount imporfance in the evenl of fulure:
blackouts of longer duration. Emergency and pre-fire plans are presently
being reviewed for adequacy and contingency plans for a 4 day power failure

are being deir‘eloped.1

lsee Table 4-7 for an analysis of the changesAand recommendations made in
the NYC Fire Department.
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5.1.3 Police Protection

During the July 13-14 power fdilure, the Police Department was

in great demand throughout New York City. Calls to the police emergency
number "911", which indicate efforts by individuals and households to seek
help,.totaled 70,680. Normal traffic in a 24-hour period is usually about
18,500. There was also the looting and property damage which intensified
the police response. A total of 1809 incidents of property damage as a
result of looting and vandalism was reported. The police force in New
York City, which is the largest in the United States, totals 24,960;
18,858 were corisidered available for emergency duty. Excluded from that
available contingent were 6102 members on vacation, sick or military leave.
Hence, 17,411 reported for duty compared to a normal tour of duty of about
4700. Arrests totaled 2931 and injuries sustained by the police force
totaled 436. The Assistant Chief of Operations, however, made this state-
ment dated April 6, 1978: ‘ '

"The impact of the 1977 Blackout upon the Police
Department was basically one of a financial nature...
The impact on its services was greatly diminished by
the preparation of contingency plans formulated after
the 1965 Blackout. These plans are continually updated
and coordinated with other city services by our Office
of Civil Preparedness. It is anticipated that certain
modifications will be made in our procedures for off-

duty members reporting to duty and for processing of
large numbers of prisvners."

Of all the emergency calls received, the Police Department esti-
mate that'only‘lo-ZO% required a radio car run. Thus, the additional calls
were for accident and non-emergency services. The non—emexgenéy_calls in-
volved blackout-related needs. People in high rise buildings were trapped
_in élevatorsvor could nol get down the stailrs, handicapped and elderly
needed assistance, and ambulanceé were called for people who depend on
_life maintenance equipment. 'Early in the blackout, an enormous number of
people called to find out what was happening or simply for information about
public transport. During the power failure, the role of the polfée expanded
considerably--their non-criminal related services becoming relatively more

significant.
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5.1.4 . Sewage Disposal -

‘ ‘“Eleétric power is required in two aspects.df sewage disposal:
treatment and pumping. I? there is a lack of power at a tréatment p;ént,
raﬁ sewage will by-pass the treatment process and?fiow into the waierways
as unprocessed sewage. If.there is a lack-of power. at a pumping station,
séwage wi11~not flow énd ul;imatély will back up at the iowest points of
input (usually basements in low-lying areas). Both consequencéé muse be

avoided for reasons of public heaith and environmental protectian."(33)

This'assessment was presented té the State of New York Public
Sérvice Commission in order that procedures for load shedding by electric
utilities be'thorogghly.investigated. According to this study which was
done 'in 1971, many of the sewage treatment plants and pumping stations in
Westchester County and New York City, had standby power supplies to accom-
modate eleétrical ihterruptiqns of §§9£§:durations. There were a total of
12 sewage treatment planté and 33 sewage pumping stations in Westchester
County and a total of 25 pumping stations located in Brooklyn, Queens and
Staten Island, which had been reviewed by Consolidated. Edison £t that time.
A(i97l). The basic conclusion was that raw sewage would have to be dumped. .

into the surrounding waters if power interruptions were of long duration. .-

This conclusion was supported by the events which took place
during ‘the 1977 power outage. According to the New York City Department
of Health, untreated sewage flowed continuously into the harbors. The en-
virénmental, health and ecological impacts indeed are significant. Siyns
were:posted on all neighboring beaches prohibiting usé to bathers and
swimmers. But to date, no studies investigating these impacts have been
conduc;ed. It is not known how many people were affected and what the ESél

impacts were.

5.1.5 "Water Supply

The New York City water supply system relies primarily on gravity



to meve water from its reservoirs, through the City's mains ana to maintain
pressure throughout the system. Some power is required, however, at phmping
stations and reservoirs. In addition to the importance of adequate water
supply for fire-fighting purposes, loss of pressure in waﬁer méins may
ﬁermit contaminants to seep into the water supply. Hospitals also cannot
perform certain Qital services without water. During the recent power
failure, the lack of water was not a significant problem for several reasons;
Most apartment buiidingé have roof tanks with a storage capacity of 24-4§
hours. Since NeQ York City maintains gravity pressure of 66 feet, water
will flow naturally up 5 or 6 stories. High—rise'buildingslmust use electric
pumps to provide adéquateApressure on upper floors. Residents were forced

" to retrieve water from neighbors if they lived above the 7th floor. For
senior citizens this was of course more difficult and'hazardous‘than for
others. If the power failure had occurred during wdrking hours, more people
would have been subjected to such inconveniences. This would'especially

be the case in downtown Mahhattan.

N

2

5.1.6° Transportation

According to‘the New York Metropolitan Transpo;tétion Authority

(MTA) there are on the average, 7.5 million transit trips taken during each
'weekday. The Authority is ;esppnéibleAfor all commuter trains, subways and
public buses théh operate in and out of the Cit&. TﬁiS‘repreSents about
80% of all public transit operatiéné. .According to the QTA, a total of

5.8 million transit trips were directly affected because of the power
failure. This does not include the millions of automobile trips which

were indirectly hampered bacéuse of the failure of traffic control dévices,‘
" and inoperabie gasoline pumps. Sixty percent of all trips taken in New "
York City involve the use gf_pgigate'vehicles, thus wi;hout_the_use of a
questionnaire or interviéw directed at these ridgrs it is impossible to
‘calculate the true gxteht of inconvenience. 1t is possible, however, to

Agive a brief analysis of changes‘in'transportation éatterns.dué to the
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pOwer‘failure. The table below_érovides a base line for understanding

normal transportation patterns in the New York City area.

ANNUAL RAPID TRANSIT RIDES*
(in thousands)
wycTal PATHZ SIRTOA? Newark" Total
1975 1,053,933 . 38,340 4,400 . 2,409 1,099,082

INow York City Trnnsft Authority

2port Authority Trans-Hudson Corporation
3staten- Island Rapid Transit Operating Authority
“Newark Subway

*Source: Regional Plan Association, "The State of the Region 1977%,
November 1977. ) . .

Rapid Transit

The subway system constitutes a principal form of transportation
within the Metropolitan area. It is used by people engaged in work, family
and 1eisdre—:e1ated activities. It is integrated into the bus and auto-
mobile systems, especially for those entering and leaving the inner city.
The majority of passengers who arrive in New York City by bus, commuter
train or'gutomobile, transfer to the city subway system for the cqmpletion
of their trip. The dependence of New Yorkers commuting to work on these

various modes is shown below.

MEANS QF TRANSPORTATION TQ WORK*
(in percents, in thousands)
New York Counties Suburban Counties
NPw Staten West~ Rock-
Bronx Kings York Queens Island Nassau Suffolk chester land

Auto (%) 25 15 10 25 52 72 84 63 83
Bus or 65 74 65 65 33 19 8 23 6
Train (%)
Othexr (%) 10 11 25 9 15 9 4 14 11
Total ($s)(512) (939)(686) (859)  (110) (559) (383) (366) (83)

_*Source: 1970 Census Tract of Population and
Housing Characteristics, N. Y. SMSA.
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Approximately 74% of the trips to work are facilitated by bus
or train in Brooklyn and 65% among Manhattan, Queens, and Bronx househplds.
These forms of transport are less significant in the suburban counties‘
where the automobile accounts for some three-quarters of the home to work
conﬁections. Hence; during the power outage, the immediate response to
shift to automobiles was most likely made by the suburban commuters. The

next table shows the propdrtion of households haVing at least one automobile

available.
AN
B AUTOMOBILES AVAILABLE BY HOUSEH@LD‘
(in percents, in thousands)
New York Counties Suburban Counties

) New Staten . Viest~ Rock-

Bronx Kings York Queens Island Nassau Suffolk chester land
1 or . :
More (3) 62 59 21 64 80 92 93 83 90
None (%) 38 41 719 17 20 8 7 17 10
Total ($s)(497) (876) (686) (691) (85) (401} (296) (281) (61)

*Source: 1970 Census Tract of Population and
Housing Characteristics, N. Y. SMSA.

' The proportion of automobiles available by household is as low as
21% in Manhattah and as high as 80% in Staten Island. 1In the suburban
counties,.almost all households have cars. The exceptions would tend to

be for the elderly and handicapped.

On a typiéal workday,'the Long Island Railroad.brings 101,300
passengers into the City, 79,100 of whom arrive at Pennsylvania Station.
Conrail qérries 72,000 from the suburban counties in northern New Jersey
and New York .into the central business district. All of these trains de-
pend on electricity within New York City, hence, were inoperable during the
blackout. Motor transport was the only means of trévelling in the city and
into the city beyond walking distance. An examination of the motor trans-
port passing selected crossings into and out of New York City suggest a

trend to shift the center of activity away from the affected area.
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COMPARISON OF TRAFFIC FOR JULY 7 AND JULY 14
AT SIX PORT AUTHORITY CROSSINGS
East Bound Traffic
Crossings July 7 July 14 % Difference
Holland Tunnel : 31,780 24,203 -23.8
Lincoln Tunnel 49,717 28,371 . -42.9
George Washington Bridge 114,560 95,676 -16.4
Hudson River Subtotal 196,057 148,250 -24.4
Bayonne Bridge 5,625 " 6,297 +11.9
Gothals Bridge 24,344 25,838 + 6.1
Outerbridge Crossing 14,817 17,012 +14.8
Staten Island Subtotal - ...44,786 ..49,147 ¢ + 9.7
ALL CROSSINGS 240,843 = 197,397 -18.0

All motor appronaches from Ne& Jersey directly into New York City
(Holland, Lincoln and George Washington Crossings) experienced a decrease
in traffic dh the day of the blackout. 1In fact, the drop was as high as
43% for the Lincoln Tunnel leading into mid-town Manhattan. 1In contrast,
movement between New Jersey and Staten Island increased. These Qouid be
mostly Staten Island residents who work in New Jersey but they do not com-
promise-a significant component dependent upon transfer to tgains. Traffic
volume,\hdwever,~does not reflect the social activity which these commuters
are engaged in. We do not know whether these people were'engaéed in work,
Pleasure or famiiy,related actiVities on the day of the blackoutf‘ We can
get some sense of that by partitiohing the tiaffic}according ta the various

mcans of transport. This is shown below for the Lincoln and Goethals

crossings.
COMPARISON OF BUS, TRUCK AND CAR TRAFFIC
AT TWO CROSSINGS ON JULY 7 AND 14
Fact RAannd Traffin

LINCOLN TUNNEL Buses Trucks Cars Total
July 7 3,957 4,645 41,115 49,717
July 14 3,204 1,815 23,352 28,471

GOETHALS BRIDGE
July 7 139 1,445 22,760 24,344
- July 14 84 1,158 24,596 25,838

The significant decrease was in passenger traffic going to. Man-
hattan. The number of buses decreased onlyslightly, as the Port Authority
reports that these buses had fewer passengers. With business activity at

‘a vi;tual standstill, the trips to work must have been minimal. The number
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of trucks declined even more. Thus, the delivery of goods to'énd from
Manhattan was sharply curtailed. ‘This includes food supplies, merchandise
and materials used for the various manufacturing'énd retail industries in
the city. The lack of refrigeration for foods, elevators to éssist in
deliveries, and workers, rendered mercantile activities virtually useless.
One' can begin to picture the chain of events which takes place wheh.elec-
tricity is not available.. Though trucks, cars and buses were able to
function other factors like the loss of refrigération and eievatoré in-
hibited théir usefulness.. It is important to keep in mind, however, the
fact that fuel would héve been a problem if the power outage was of suffi-

cient duration due to the inoperation of fuel pumps.

The impacts were less at Goethals Bridge between New Jersey and
Staten Island. Bus and truck traffic declined somewhat, but there was
an increase in cars. At the Staten Island bridges, emergency generators
automa;icaliy provided sufficient power to operafe essential services.
- The switchover at the Outerbridge Crossing failed ét the onset of' the emer-

gency but was repaired within a half hour.

The Port Authority Trans-Hudson operations (which automatically

.draw full power from one side of the Hudson in the event of a powerAfailure

. on the other) were normal, except for the fact that the decision was made
to increase the headway between tréins from 3 to 6 minutes because of the

‘ decline in passengers. On a normal day, 148,000 péople enter Manhattan

on these trains. On thg 14th, traffic was réduced to 37,000 people. This

was not a result of a transit failure, though the lack of a subway con-

nectionlwould haveAdiscouréged many riders. Basically, theie was no place

for people to gb when they arrived in Manhattan unless they Qere met by

a car, taxi or bus.

The following report on operations at terminals was provided by .
the New York City Port Authority. "

Operations at the Port Authority Bus Terminal
were conducted on A normal bhasis, though the use
of emergency generators and additional temporary
lighting was provided where necessary, particularly
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in the ticketing areas. Hundreds of visitors and
theatergoers, unable to get home, and community
residents afraid of crime in dark areas stayed
through the night of July 13th under Port Authority
police protection. All tours of duty were ex-
tended, enabling the police, operations, mainte-
nance and sanitation units to function at normal
efficiency. :

At the George Washington Bridge Bus Station,
emergency power available from New Jersey provided
sufficient illumination. After the last bus de-
parture, just before 2:00 a.m., July 14, all en-
trances but one were closed. The Fort Washington
Avenue end of the building was kept open as a
public service to shelter distressed area resi-
dents. Traffic was light on July l4th. The sta-
tivus's conswwer servive Lenauls, closed when the
blackout occurred, began reopening after noon on
tThursday. All services were restored at 4:15 p.m.

At the New. York Truck Terminal, maintenance
personnel arranged emergency lighting and fire
protection. Tenants, closed down and released all
employees except security personnel. Normal opera-
tions were resumed Friday, July 15th.

Marine Terminals

‘The Brooklyn piers and Passenger Ship Terminal were affected by
the blackout. éonstant surveillance had to be maintained by the Port
Authority security personnel to protect the facilities. At the Passenger
Ship Terminal, the ocean liner, Queen Elizabeth 2, was scheduled to arrive
with 1400 passengers early in the morning of July l4th. Emergency power
generators were borrowed from the Lincoln Tunnel and Port Newark and alter-
nate means of discharging the passengers were arranged. Passengers with
hand luggage began leaving the ship‘at 9:30 a.m. and baggage and automo-
biles from the hold were uniloaded by 12:0U0 p.m. People were forced to
use taxis for any travel beyond the terminals premises. Power returned at
2:00 p.m. and normal embarkation procedures were put back into operation

al Lhal time.
Aviation

Disturbance in air travel was minor in comparison with that of
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the rail transit and motor traffic systems. The power failed at Kennedy
International Aiport at the end of the peak departure hours, with many
aircraff loaded with passengers and prepared for takeoff. Some carriers
discharged their passengers immediately into the terminals. Others kept
passengers temporarily in the relative comfort of their aircraft. During

the night, some 15,000 people were stranded after service was terminated

at 9:57 p.m. Mostly, these were arrivals awaiting transportation from the

. airport or departures awaiting scheduled flights which were forced to be can-
celled. A total of 108 airline operations were scheduled between 9:00 p.m.
and midnight on July 13, and of those, 37 operated before the airport was

closed;

Emergency generators automatically supplied the terminals with
light and power. Other generators powefed field lights and landing in-
strument lights to enable an.aircraft to land in an emergency. Although
some power retqrhed temporarily at 3:30 a.m. on July 14, full operations
were postponed until daybreak. The first authorized takeoff was at 5:34 a.m.

At LaGuardia Airport, the impacts of the power failure. were re-
latively minor. This was primarily because the airport had been scheduled
to be closed from 12:00 a.m. to 7:00 a.m., July 14th{ for nighttime repair
and construction work on the runways. Therefore, a total of 60 airline
operatiéns were scheduled between'9:00'p.m. and midnight, July 13th, and
of those, 39 had operated before the airport was closed. When the blackout
occurred, only three aircraft were loaded and ready for takeoff. They were
guided back to the ramp by surface vehicles. Two-hundred passengers were
detailed at the airport. ﬁéparture from the parking lots was a major problem
since the gates and ticketing were electrically operated. As at Kennedy,
parking area employees computed parking fees manually. This resulted in

severe traffic jams and long delays.
Newark International Airport readily handled 32 diverted aircraft .

from Kennedy and LaGuardia Airports. Three departure aircraft were delayed

for 15 minutes because of severe weather conditions. There were no reported
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arrivél delays. There were a total of 51 airline operations SCheduled
between 9:00 p.m. and midnight, July 13. The total number of airport
operatibns during this period came to 106.1 (see tahle below)

ANNUAL AIR TRIPS TO AND FROM
PORT AUTHORITY AIRPORTS
(in- thousands)

1975 41,874+

*Trips to and from the Port
Authority airports represents .

. total revenue passenger traffic
on domestic and overseas flights .
at J. F. Kennedy, La Guardia,
and Newark Airports only.

Source: Regional Plan Associa-
tion, "The State of the Req1on
1977", November 1977.

Taxis were available for most of those commuters terminating at
Kennedy, LaGuardia and Newark Airports, as they were throughout the'city,
at least during Ehe early hours of the blackout. When the blackout qccurred,
most'of the fleet cabs were already fully gassed and in repair, though
maneuverlng through the crowded streets without trafflc signals was a problem.

¢ The number of available taxis declined, however, as the blackout progressed

because most of the gasoline pumps were electrically actlvated.
5.2 _ SMALL BUSINESSES

5.2.1 Introduction

The most visible impact of the blackout was the looting and dam-
aging of'sméll businesses in New York City. Much-has been speculéted and
theorized about the causes of the looting énd its relationship to the black-
out. Not unnoticed was the fact that the 1965 blackout in the northeast
had little or no criminal actiﬁity gssociated with it, although much has
changed in the intervening years. without attempting to forecast the pos=
sibility of future criminal activity‘given a similar set of circumstances,

it is important to note that society and its economic and social activities

1Ssee Table 4-7 for a more complete analysis of the problems associated w1th
the Federal Aviation Administration and Westchester Airport.
2This information was provided by the Taxi News Service in New York City.

90



have'become,increasingly dependent upon a reliable supply of electricity.
Unanticipated future-power shortages of significant duration will undﬁubtedly
provide the opportunity for some members of socieéy to vent their anger at
the social system. Of even greater interest will be the responses of indi-
viduals and organizatibps to electricity shortages that occur more frequently

whether of short or lengthy duration.

5.2.2 Damages "

- The Small Business Aﬂministratibn (SBA) perfbrmed a survey of

those businesses damééed and/or looted du;ing the blackbut; "According to
this survey, damages totaled approximately 155 million dpllars (See Table
below). This loss ié close to 50% of the known economic costs associated

with the blackout.

ESTIMATED TOTAL DAMAGE

'nggl Amount
Major Damage $ 75,000,000
Minor Damage - 80,400,000

TOTAL  $155,400,000

@

M IMajor damage was defined in terms of structural
damage and inventory losses by retailers‘and whole-
salers as a result of the.looting and riots. Minor .
damage was defined as the losses directly associated
with no electrical power, {e.g., food spoilage).

Source: Small Business Administration, correspondence
file. ’

Other Nfc‘agencies such as the City Office of Economic Deyeloﬁment, Emer-
gency Aid Commission, and the Department of City Planning also surveyed

the aftermath of the looting and élayed a part in the loan and othér recon-
struction programs designed to assist small businesses to reoben as soon
as possible. The material in this- section is largely takén from these

surveys.

5.2.3. Aid Programs. o t. . .

- During the week of July 18th, meetings were held at the request

-of the Mayor to determine the appropriate response to the victims of the
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looting and severe destruction. It was decided that a special’ emergency
relief fund would be establlshed to aid the many small bu51nesses and the
aid would be admlnlstered by a special task force called the "Emergency
Aid Commission (EAC)." The EAC was organized by the Mayor and its members
were chosen from various city agencies. The city contrlbuted a total of
$1 million of public money to the emergency aid program. From the prlvate
sector, a total of $2,028,286 was pledged. More than.2600 ind1v1duals,
corporations or foundations contributed to this fun&. The Emergency aid
Commission received a total of 2339 applications for aid from the total

of approximately 2506 businesses damaged.l‘ Of those, ;19 did ggtimeet

the necessary criteria and 1950 were approved by the Cbmmissipn. The next:j
table provides a.breakdown by borough of the applications reeeived and

dollar values of the assistance package.

BOROIIGH SUMMARY OF SMALL BUSINESSES DAMAGED
DURING THE BLACKOUT |

Borouah Applications pollar Value
9 Approved of Grants
Manhattan 373 $ 539 ,'177
Bruix 187 739,721

Rranklyn 941 1,425,822
Queens . 96 149,225
Staten Island 23, 34,905
TOTAL 1,920 $2,888,850

On the basis of a completed application, site and bank verifications, a
recommendation was made to the members of the EAC for approval or dlsapproval.'
Each merchant, if approved, was entitled to a $300 personal assistance grant
and a $1,500 reestablishment grant. . By November, 1977, $382,890 had been
approved for the cash assistance grant and $27505,960 for the business re-
establishment grant. A total of 1771 businesses were eligible for the re-
establishment grant based on the type of damages reported to the Commission.
It is noteworthy that the number of businesses that suffered losses greater
than $100,000:tota1ed 129. (See following tables)
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DAMAGES REPORTED BY BUSINESSES APPROVED
FOR REESTABLISHMENT GRANTS
’ TOTAL DOLLAR DAMAGE BY BOROUGH
Number of Businesses

Less than $1,000 : 77 Borough ;’;ﬂl‘.‘z"e‘s Vs::;:;ez :’efd

$1,000 to $2,999. 233

$3,000 to $4,999° 159 Manhattan $10,833,979
85,000 to $9,999 262 Bronx 15,146,772

$10,000 to $24,999 361 Brooklyn 34,625,534

$25,000 to $49,999 289 Queens 987,613

$50,000 to $99,999 215 Staten Island - 161,165

Gre?ter 'thar.x $100,0QO ‘129 TOTAL $61,755,063

No information 46 .

TOTAL 1,771*

Businesses were also asked during the application process how léng it would
také for them to open if they received the grants. The merchants Qho qual-
ified for the reéstablishment grant were optimistic at the time they filed
the application; 1125 businesses stated that they would réopen immediately.
The Commission accepted applications over the course of one month and esti-
mates were tabulated ;hroughout that period. The next table lists these

responses provided by the 1771 businesses.-

ESTIMATED PLANS FOR REOPENING
Time Span Nu@bet of
Businesses
Open as of date of filing 1,125
Plan éo reopen in 2 weeks or iess 368
Plan to reopen in 3 to 6 weeks 94
Plan to reopen in more than 6 weeks 2
No information 182
TOTAL ~ 1,771*

Applicants for the reestablishment grant were also asked if their losses
were covered by insurance. The 1069 businesses listed on the final line
in the next table, indicated that insurance did not cover their immediate
needs, but did not specify whether they expected to receive compensation

some time in the future.

1This total of 2500 businesses damaged differs from the Planning Commission
estimate because the latter survey did not attempt to calculate inventory
loss, only exterior physical damage. It was estimated that 80% of the
stores that were looted or burned during the blackout applied for aid.
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INSURANCE COVERAGE
Number of
Businesses
Damage covered by insurance 103
Damage partially covered 146
Losses not covered ’ 317
Extent of coverage not yet determined 136
Immediate business expenses not
covered by insurance, insurance
coverage unknown 1,069
TOTAL ) 1,771+

The number of merchants who reported that none of their damages were covered -
totaled 317. ' There were many different types of businesses which received
reconstruction grants from the EAC. The next table lists the major com-

mercial activities that.were assisted.

TYPES OF BUSINESSES ASSISTED
Apparel - 254
Grocery : 278
Liquor store 96
! Furniture store S ¥
Pharmacy 57
Jewelry - 83
Bar and restaurant 117
* Appliance 41
Florist : B
Hardware 35
Auto service stations . 1]
‘Personal services [e.g., dry
cleaners and barber shop) 105
TV, records and stereos 77
nther (pawn shops. accounting
offices, etc.) 436
No information 3
TOTAL 1,771*

The Small Business Administration played an active role in as-
sisting the small businesses thal were affected by the blackout by providiuy
loans. As of December 31, 1977, the SBA accepted 1941 appiications for
loans totaling approximately $78,mi11ioh. 1905 were received from busi-
nesses ($77.5M) and 36 from homes ($.3M). The next tabhle summarizes the

type and amount of loans that have been disbursed to date.
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LOANS WHICH HAVE BEEN DISBURSED

Type of Loan Appllcants " Dollar Amount

Fully Disbursed Loans Businesses 830 $15,516,100
: Homes 12 30,400
Partially Disbursed Loans Businesses 1,296 23,338,400
Homes : ’ 12 30,400

TOTAL . 2,150 " $38,915,700

Source: Small Business Administration, correspondence file.

The combined responses of the Federal, State and Local agencics
~and private sector played a key role in recoﬁstructiﬁg the destroyed small
businesses and'their owner's morale. The fact that nearly 80% of those
businesses affected'have indeed reopened should not suggest, however, that
there are no long-term impacts. According to the New York City Property
Insurance Underwriting Association, many shopkeepe;s may not be able to
buy adequaﬁe amounts of property insﬁranee coverage in the future because
of rate increases. In a New York Post article, dated February 15, 1978,-
the follow1ng account was recorded

"Brooklyn's Bushw1ck bu51ness district is one
blackout victim that never recovered. Business in
other areas hit by the looters and arsonists have
been recovered, but not in Bushwick, where as many
as 90% of the stores hit have not reopened. The
reason is that landlords and storekeepers feel
police protection is inadequate and insurance rates
too high."

5.3 ELECTRIC UTILITY IMPACTS -- CONSOLIDATED EDISON

Consolidated Edison was affected by the events on July 13-14
perhaps as serlously as any other economlc sector in New York Clty. In
addition to significant economic costs, the utlllty suffered further ero-

sion of credibility in.the community at large. Dlrect impacts to the

ut111ty included costg_ggsocxated with lost revenue and personnel overtlme,

restoration investments, and changes in planning and operating procedures.

The following sections provide a brief overview of each of these areas.
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5.3.1 - Economic Costs

In this section, we make no distinction betﬁeen direct and indirect
costs because of ‘the unique position of the utility as supplier of the elec-
tricity, however, the costs incurred by the utility directly related to the
event included revenue losses, personnel overtime, system restoration and-

: equipmentidamage; TheseAénd other actions taken to prevent another occur-
jence were estimated by.Conéolidated Edison’ to have cost the company approx-

imately $10 million. (34) A breakdown ot Liis cost is uo follows:

o Revenue lost as a direct result of the blackout
"Electric ‘ , ‘ ~ $5,470,000
Steam ) . -230,000
° Personnel overtime costs for systém ‘ .
restoration . . A 75,000
® ' Subsystem maintenancé costs (substation
equipment damage) 'A$1,285L000
'Y System operations (Storm Watch Program
and ‘increased staffing of Energy Control
Center) . 120,000
° Gas turbines (around-the-clock‘staffing '
and improved black-start capability) 555,000
™ Nther substation costs (éomhunication
changes and temporary emergency generators) 365,000
° Miscellaneous expenditures o . 1,000,000

TOTAL ) $9,400,000

This estimate does not include the cost of increasing in=-city
generation as now required by the Public Service Commission (35%) duriny
extreme weather conditions which is estimated to cost approximately $2 mil- .

lion per year.

5.3.2 Potential Losses

N

In addition to the economic costs incurred as a result of the
blackout, Consolidated Edison is potentially liable for damage suits brought

against it as a result of the blackout. These include:
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proof of "gross negllgence, w1llful and wanton acts.”

Three class action suits: $10 billion filed by the Manhattan
borough Pre51dent. $10 million, filed by a private c1tlzen,

and one for an unspecified amount.

Twenty-four Supreme Court suits totaling $19,800,000 for

perishable merchandise, injury: and loss of business.

Thirteen Civil Court suits totaling. $58,600 for perisﬁable

merchandise, injury and loss of wages.

Seventy-eight Small Claims Court suits totaling $26,300.

According to Consolidated Edison, their liability is limited to

These suits have not

been settled hence the actual loss to Consolidated Edison cannot be evalu-

. ated at this time.

It does not appear that the magnitude of these claims

is related to the actual costs incurred by different sectors as determined

in this study.

5.3.3

!

New Capital Investments

As a direct-resultlof the blackout, Consolidated Edison plans to

invest $65 million in permanent capital improvements for the prevention of

other system failures.

mission facilities.

below.(l)

A new 345kv transmission circuit between Buchanan
and Millwood substations

Separate the transmission facilities in the
proximity of Millwood substation.

' Separate the transmission facilities south of

Millwood substation by obtaining and building
upon a new right-of-way ]

Improve transmission tower grounding where tests
reveal inadequate lightning protec%}on

Improvevthe load sheddiné equipment en the Consoli-

dated Edison system. This includes improvements
to the existing equipment and controls as well as
the installation of a new tie line .

Improve the protective relaying system. These
changes will permit better generating unit opera-=

_tion during system disturbances and also will

permit faster restoration of substation equipﬁent
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) .Install new control équipment in the Energy Control
Center. This includes better 1nd1cators, meterlng

and superv1sory control equlpment ) 0.8M
o "Install all diesel generators at major substations
to provide emergency power for critical fao;lities _
" (e.g., hospitals) 8.0M
o .'Install a new Operator Training Slmulator for
tralnlng system operators. . 5.0M
Total Capltal4Expend1tures $64.7TM

Consolidated Edison has also given high priofity to the establish-
ment of‘increased'interconhections with neighboring utilities to improve

the integrity of its transmission system.

5.3.4 Procedural Changes

In addition to the capitai investment program, Consolidated Edison‘
has instituted a number of procedural changes in order to deorease the pos-
sibility of a system distﬁrbance.* The following is a summary of the proce-
dural changes that have been or are being implemented. In general, the

‘costs of these changes have not been reported.

.

'} Increase the number of periodic simulations of black-start
at major generating stations .

. Perform tests on all generating units to- assure their avail-
ability for fast load pick—up

) Improve the reporting of problems affecting the capability
of area generators

® Improve communications among New York Power Pool member systems

) Conduct measurements of transmission tower grounding every
five years

° Modify system operating procedures for improved system voltage

control during emergency conditions

e Increase the extent and frequency of power éystem dynamic
performance studies

o Perform generator field tests to assure that the data used
in system studies is correct

® Modify operéting procedures for loading gas turbine generators
in the event of system emergency conditions
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Increase staffing of the Energy Control Center
Improve the trainihg and testing of system operators
.Test emergency generators monthly

Implement new procedures for system restoration.



6. APPROACHES TO DETERMINING THE VALUE OF RELIABILITY
6.1 INTRODUCTION

One motivation for. ekamining'thé costs and other jimpacts that
resulted from the New York City blackout was to see'if it was possible to
extrapolate from this information base to a more genefal characterization
of the‘"value of reliability"; i.e., the value of uninterrupted service
to the customers. We have éxamined three basic components of this real
cost--economic, social, and organizational. This section of the‘report
now. considers how to relate these components to an overall value of reli-
abiliﬁy. Simple integration of these different components is obviously
not possible because of the inability to quantify social costs in any
- meaningful way. Fﬁrthermqre, in many instances data is not available or
would be very time-consuming to gather. Yef the New York City blackout
demonstrates the importance of incorporating both economic and non-economic

costs into a framework for determining the value of reliability.

Further complications arise in trying to develop a suitable mea-
sure of the value of reliability because the cost to a particular sector
might vary considerably depending upon such circumstances as blackoul

duration, time of day, week, and season.

Therefore, any methodology used to assess the value of reliability’

should exhibit at least the following characteristics:

e It should disaggrega%e end-usé Sectors
. T+ shonld be sensitive to time and seasonal considerations
e It should explicitly include the duratinn nf the blackout
o It should be capable of représenting both economic and social
costs.

Before considering an outline of a methodology which has all the desirable
characteristics, we - first briefly examine and compare several other approacheé
found in the literature which attempt to estimate the economic‘costs of an
outage. For purposes of comparison, we have also included the present re-
sults for economic losses. It should be noted that none of the approaches

reviewed exhibit all the characteristics cited above.
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6.2 ALTERNATIVE APPROACHES

All past and current approaches to assessment of economic iméacts
of powef failures (reviewed in the course of this study) focus on direct
impacts. 1In general, neither indirect nor social costs are taken into
account. Thé result is generally a cost per unavailable kwh for each class

of customers, e.g., industrial, commercial, or residential.

Most of the theoretical approaches to the cost assessment éroblem
fall into the following four basic categories:

® GNP/Kwh ratio measures (Telson (36), Shipley et al (37)

) Wages paid measures (NY EDA (38), Hauugard (39))

® Cost-benefit analysis (NERA. (40))

® Models of blackout recovery (Myers et al (41)).

Telson and Shipley et al examine marginal changes in overall
system reliability; in both approaches a measure of'the value of power
system reliability is developed as the ratio of gross product to tétal
electriéal enefgy consumption (although neither approgch includes residential
consumption in the value of regional production). The basic assumption is
that a reduction in electricity cohsumption will result in a proportionate
drop in the value of goods and services produced in the region. Hence the

" unit cost figure ($/kwh) is mulfiplied by the total amount of eiectrical

ehergy not delivered during the blackout to yield an overall cost figure.
The problem is, of course, that in most cases production is only delayed
during a'blackOut, unless the blackout is of extended duration. Hence the
costs are overesﬁimated. This overestimate, however, may be offset some-
what by the fact that damages to equipmept or materials ("off-spécifiéationV
products) are not included in the assessment. Finally, this approach also
has the limitation of not being industry or region specific,@i.e., it ignores

the wideée variation of the GNP/kwh ratios among geographic regions.

Several variants of this approach have been proposed (Gannon (19),

1Myers et al (41) discuss this problem in more detail.
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Hersing (42), Dickenson (43), Patton (44). The‘geperal modification is
to divide the ratio of GNP (again non-residential) to non-coincident peak
léad by an interest'réte, which, in effect, measures the éost of the
outage as if it were a<ioss of an investment in a productive capital good
tha; would earn a rate of return over: the life of tﬁe good. The obvious
1imitétion is assuming the economy is producing .only investment goods,

no consumer goods. The approach is also not industry specific.

The New York Economic Develorment Administration and Hauugard
both attempt to measﬁre costs in terms of wages paid but not earned
during a blackout. This would provide a relative appfoximation of costs
_duriﬁg interruptions of short enough duration'not to damage equipment or
materials. The problem of delayed production (increased activity following
the‘blackout) is piesent here as in the GNP/kwh ratio. Myeis et al discusses

other limitations as well.

Another common procedure (NERA) has been to employ concepts of
economic cést—benefit»analysis; another is to use the notion 6f;economic
opportunity cost. All these methods are not industry specific and, as
a result, are pﬁlv approximatiohs, at best, of the total economic cosﬁ of

a blackout. Moreover, as mentioned earlier, they address only direct costs.

Perhaps the most comprehensive theoretical approach to economic
impact assessment of blackouts to date (again, only direct impacts) in terms
of prolonged blackouts, is the formulation presented by Myérs et al. In
this apprgach an attempt is made-to account for the recovery period fol-

lowing a blackout. The basic model is formulated as follows: ‘

ty
C; = Ba K, F, [1- (D, +‘sj)] ft1 T (t) d't,
where 3 ='1,2, ..., m customer classes
aj = sensitivity to outages of customer class j
K. = economic loss function for customer class j-

i -

fraction of total customers in affected area that are in ¢lass 3.

o]
il
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= fraction of total geographic area without power

= total number of customers in class j affected by the blackout

3
Sj = number of custome;s ip class j with emergency power supplies
t1 = time power inter;uption commences
't2v= time when 100% power is restored
rj(t) = system recovery functioﬁ for customer class j.

The original model was developed for examining the impacts of a blackout re-
§ulting from an earthquake. The unique feature of the model is the recovery
function rj(t),.which allows oﬁe to characterize the fecovery of the power
system over time. Myers notes that derivation of a suitable rj(t) is a
very complex matter. Indeed this function, as wellAas many of the other
parameters, are difficult to develop under specific biackout conditions.
However, the méthod warrants further study in the application to specific
cases, particularly to the probiem of effective1§ estimating costs to areas

of limited geographic scope.

6.2.1 Results of Theoretical Approaches

As mentioned earlier, most theoretical model results are expressed
in terms of a cost per unavailable kilowatt or kilowatt hour. In addition,
these costs are usually only estimated for "generalized". industrial or com-
mercial customers. Tahle 6=1 comparcs these estimated costs for various
approaches,-including the iesults of the preéent’study'for the New York

City blackout. ,

The estimated costs, regardless of the differences of methodologies,
exhibit some similarity. The cost per kwh based on the present study is
similar to that of Shipley if only the direct impacfs are considered,

Gannon's cost per kwh for industrial activity is less than our total

cost estimate, but his commercial cost per kwh is roughly double our estimate.
Our.es;imates also fall below the Ontario Hydro study’. It must be restated
that all of the estimated cost figures exclusive of the presenl work do

not deal with prolenged blackouts as' was the case for New York City.
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TABLE 6-1
COMPARATIVE COST ESTIMATES OF POWER OUTAGES

L]

Estimated
Geographic Scope Cost Date
Hauugard1 New York State $2.17 million/hr - 1971
NvEDAl NYC $2.5 million/hr 1971
Shipley! U.S. $.60/kwh 1971
Telson! New York State $.33/kwh 1973
NERA! .~ u.s. ' $1/kwh 1976
Gannon3 ' U.S. $2.08/kwh(ind), 197¢
) $7.21/kwh (comm) ’
Ontario Hydro2 Canada $15/kwh(15min), 1977
'$91/kw (1l hr)
Present S‘tudyu New York City, 1977 $4.11/kwh 1978

1As'reported in Myers

Z0ntario Hydro, "Ontario Hydro survey on Puwer System Reliability:
Viewpoint of Large Users", April, 1977.

3p. ‘E. Ganndn, "Cost of Interruptions: Economic Evaluation of
Reliability", May, 1976.

“Direct plus indirect costs divided by estimated kwh sales lost due
to the blackout (see Section 4). Disaggregated, direct was $.66/kwh
and indirect was $3.45/kwh. -
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6.3 PROPOSED METHODOLOGY FORADETERMINING THE VALUE OF RELIABILITY

In this section we attempt to outline a conceptual methodology
for relating the expected costs of a power failure to the value of reli-
ability. We hypothesize a generic loss function, Li for the ith end-use

sector_as follows:

Li = Li (T, D, S, I, W, A) i=1,2, ...N (1)

where
. .th

Li = an aggregate loss function for the i sector

T =.time of day

D = duration of the blackout

S = season of the year

I = a level of inconvenience associated with blackout .conditions

W = A "portmanteau" variable reflecting weather and other envi-

: ronmental conditions

A = the value placed on activities disrupted.

The function Li is not the value of reliability. It only indicates the
magnitude of the total loss when a blackout occurs given values for the
arguments of the.function. Reliability deals with the likelihood of a

power outage, and the value of reliability is the combination of the ex-

pected level of Li (since the arguments of Li may take on a wide range of
values) with the likelihood of a power failure. Hence, a probability dis-
tribution for each sector which can assign weights to all possible outcomes

of Li is necessary. That is to say, one must look at the expected loss

which can be represented as follows:

L, *+ P, (1,/6) ‘ i=1,2,....N (2)

where
. q . . . ‘ . .th .
PilS the probability distribution for each i sector tor the

ontcome of T., 0 < T, < o
K i - i
Gi is a vector of parameters describing the shape of Pi

The parameter vector Oi is expected to be dependent on the sector considered.
This may reflect the fact the a power disruption has a greater chance of
causing more serious consequences in the public health sector than, say, in

“
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the industrial sector. However, és mentioned above, reliability deals with
the uncertainty of a.power outage (hence the'term‘"loss-of~load probability"
by electric utilities to reflect the design reliability of a system). There-
fore,quuation 2 must be multiplied by the independent probability of an
outage, P, (LOL) , where P, (LQL) is the probability at any time, t,'that

the system will suffer a loss of load (LOL). We include the possibility
that reliability of a system may deteriorate or improve over time by making

'p£ (LOL) time-dependent.

The equation is not yet complete. One musf take into account
the fact that iosses and gains in the future are discpunted over time.
To measure the actuarial value .of an expecfed loss of a blackout, and
ultimateiy the value of: reliability, a discount factor'e_rit is applied

to each expected loss at time t and the values are summed over the entire

range:
? et 1 (p, D, s, I, W, A) P, (L./9.) p, (LOL) dt (3)
1 0 i teomeTr s i i’ 71 t
. where
' ri"= ‘the discount rate for ecotor i, iw1,;2, ...N.

It is claimed that Equation 3 is the value of reliability'(VOR) equation
for the ith sector. Stated otherwise,

The value of'feliability equals the
present value of the expected loss
from all future_blackouts.

We now consider some of the implications of this equation using
three examples. ‘The first case involves an outage at a known time in the

future, say t = t*. For a given sector,

_ _r.t* . . .
Vor, = e 17 [L. () B, ()] (4) .

or the present Value of the expected loss since pt* (LOL) 1. For all

sectors the value of reliability would be,
N .
VOR = I VOR, (5)
. i
"i=1
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Héncé, the éxpected loss from an unanticipated blackout must exceed the
expected loss from an anticipated one since for all sectors the value of
Equation 5 must exceed that for Equation 4. Now, let us suppose that a
major unanticipated blackout occurs, and, for the first‘time, with vandalism,
rioting and looting. We would ekpect that the probability’distriBution, .
?i (*), would shift to the right by placing larger weights on higher Li's

and lower weights for the low Li's. The overall impact would be an increase
in the value of reliability. Finally, let us look at a residential customer

who is transiént and expécts to leave the territory at time t". Then,

for that customer,

VOR, = IE" e T3t Ly (1) By (7) p (°) dt, (6)
implies that the jth customer might place l§§§ cmphasis or devote fewerA
resources on -things which might mitigéte the impacts of a blackout, rela-
tivé-to another person who expects t¢ spend the iesﬁ of his life in the
. service territory, i.e., he would integrate his expected loss over an in-
'finite time horizon. (This aésumes that for the two customers being com-

pared their discount rate and expected loss are roughly equivalent.)

6.4 ESTIMATING THE“VALUE OF RELIABILITY
The equation for value of reliability derived in Section 7.3 is

useful in characterizing the relationShib between observablevevents and

the value of reliability (VOR). In principle, the values of reliability

Acould be estimated by'evaluating the components of Equation 3 in Section 7.3.

However, these components are difficult to eQaluate and not well defined.

It might be-possible to estimate the value of reliability by looking instead

at activities and transactions which would be undertaken o mitigate or

offsét the effects of a power outage. This will help approximate the value

of reliability.

We posit that the net Qalue of all equipment, fuel, and procedures
must be a lower bound of the VOR for any given sector. The "lower bound"
is due to a) the sum of the market prices for equipment, fuel, and time for

. creating emergency procédurés might exceed the customer's VOR and, assuming
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rational customer behavior, no expenditure of time or other resources. would
be madé under these conditions. The fact that no expenditure is made does
not imply a zero VOR. Thus, the sum of all expenditures might necessafily
be less than the VOR for a\given sector of endAuse:s; b) equipment to sup-
ply power during emergency blackouts might not be commercially available

to all consumers in all sectors. Indivisibilities exist in. commercial
equipment such that the optimal or desired equipment, such as a l-kw gen-

erator, is not an available item.

For each sector then, the following data might be valuable for

estimating VOR:

e The net value (in current dollars) of all emergency genér-

ating equipment inclusive of installation and maintenance costs

. The value of all fuel in stock to run the existing emergency
generators at current market prices

. The value of time to create special procedures which go in
effect when a blackout occurs, at current wage rates

° The market value of all insurance policies which cover
damage due directly or indirectly to blackout conditions

. The current net value of all special equipment. to shutdown
computer machinery or industrial processes during a power
interruption.

The sum of these items in current dollars, then, gives a lower bound for
the VOR.

Another approach for estimating VOR might be to survey different
 cus;omer classes to see what they might be willing to spend on equipment,‘
etc. to avoid a future power interruption of some specified duration. For
example, Ontario Hydro conducted a survey on the value of power system
réliability to large users (45). In thal survey, companies were asked to
identify the type of électrical.standby equipment to replace electrical
supply, its capacitf, duration of emergency supply, estimated cost for
depreciation and maintenance, and estimated running cost per kwh. Similar
questions were posed for emergency non-electrical standby equipment.

‘
A general survey for different types of customers and end-users

similar to the Ontario Hydro experiment could be designed and submitted
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to ‘a randomly selected group within a sérvice territory. For relatively
small users such as residential customers, a survey might pose the question;
what would you be willing to. pay for a device which would generate all your
electrical needs during a power interruption?‘ The amount may go from $0
to $100, say, in convenient increments to estimate the value of reliability.
Theée dollar figures could then be compared to personai disposable income
in order to meaéure the éhare of income that the household is willing to

allocate to electrical reliability.

~In regara to this study, data are ayailable to estimate the VOR
for somé sectors, notably the organizations in NYC which devised new pro-
cedures to take effect if a blackout should occur. Based on the premise
thét the value of time is the major cost in developing new procedures,
the number of man-hours iimes the appropriate wage rate (before taxes)
for each organization would yield a lower bound to the VOR. If any special
eéuipment was in place or was recently purchased, the cost of those com-

ponents would be added on to the wage bill.
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7. CONCLUSIONS

“Regarding General Impact Characteristics:

The impacts of a power failure are in large part determined
by the size of the area's population, ethnic diversity, in-
come, housing characteristics, density, economic activities,
and employment statistics. New York City, which is unique
in terms of both demographic features and its position as
the financial capital of the world, experienced substantial
costs that are not easlly extrapolatable to other regions

of the country. Nonetheless, our examination of the NYC
power failure has revealed important elements central to any
future analysis of the consequences of energy shortages.

The costs associated with a blackout are also sensitive to
the geographic characteristics of the affected area. Areas
such as NYC which are characterized by extreme weather con-
ditions (hot, humid summers and cold winters) will be heav-
ily impacted by the loss of electricity for air conditioners
and heating systems. '

In high-density areas; like New York City, most travel per
capita is done via the public transportation system. A high
level of dependence on electrified transport systems results
in greater economic and social costs durihg an extended power
failure. Most people during the blackout were unable to re-
port to work and perform productive activities because’ of the
lack of an adequate transportation mode.

Regarding the Impact Classification Scheme:

The development of an impact classification scheme highlighted
an impartant distinction with respect to impacts resulting

from a blackout. Direct impacts, i.e., those impacts result-

ing from the cessation of electricity such as refrigeration
and transportation, are often accompanied by another class
of potential costs referred to as indirect. These indirect .
impacts are unpredictable and reflect adaptations or responses
to blackout conditions. The looting and arson is an example
of an indirect impact. This distinction is useful because
it provides further insight into the determination of the
most cost-effective strategy for dealing with electricity
shortages and interruptions in the future. It is possible
that indirect impacts can be mitigated through improved com-
munications and contingency plans while direct impacts can

only be avoided through improvements in reliability standards.
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Regarding Ecoromic Impacts:

Our survey indicated that economic costs attributable to the
the blackout either directly or indirectly were in excess of
$350 million. This figure, however, is based on a selective
and stratified impact assessment and should be regarded as

no more than a reasonable lower bound to total costs. The
actual cost of the blackout taking into accound both short

and long term impacts might substantially exceed our estimate.

The looting and arson (defined as an indirect impact) accounted
for almost one-half of the total economic costs associated with
the blackout. This fact. supports a basic premise of this re-’
port, that the indirect impacts as well as the direct impacts
must be considered if a realistic economic and social cost
estimate of power outages is to .be measured.

‘The costs to Consolidated Edison were .significant, both in’

terms of lost revenue, restoration costs and, most importantly,

‘new capital investment programs to upgrade system security.

What has not been ascertained is whether other utilities in
the country, either voluntarily or involuntarily, are initiating
or plan to initiate $imilar programs.

Regarding Social Impacts:

The social costs of the blackout, as defined in this study,
are difficult to measure. Adaptations to the blackout by
people and organizations were significant, particularly in
light of the extended duration of the power failure. Levels
of inconvenience to individuals as evidenced by changes in
macro-indicators of social activities appeared to be sub-
stantial. ‘A structured survey of affected individuals will
be necessary to accurately document these impacts in any
detail. ‘

. Regarding -Organizational Impacts:

" A number of organizations in New York City have implemented

(or are in the process of implementing) new contingency plans
and procedures as a result of the blackout. 1In some cases,
new back-up generation systems have heen added to facilities. .
Hospitals, in particular, had difficulty in starting and.
operating emergency back-up systems and have 1mplemented new
tésting and maintenance schedules.

Tn many cascs, of equal.or even.greater importance than
actual economic losses was the loss of credibility suffered
by major industrial firms-in -NYC such as the banking and
securities 1ndustr1es.. (As an example of this concern, the
NYC banking community is now planning to relocate certain
computer facilities in New Jersey outside the Con Edison
service territory.)

-
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Regarding the Value of Reliability:

‘Characterizing the New York City blackout has helped'to iden-

tify important components, both quantifiable and non-quanti-
fiable, that determine the value of electrical reliability.
In previous studies which havé attempted to assess the cost
of power outages to customers, key factors (e.g., duration of
blackout, -indirect impacts and time of day) which were sig- -
nificant determinants in the New York City experience, were
not taken into account. ‘ -

A lower bound on the value of reliability for end-users can

be established by estimating the :

--net-value of all equipment and materials for emergency back-up
systems : o ’ '

--value of time used to develop emergency procedures .

~-value of insurance policies purchascd to cover damage incurred
(directly or indirectly) by power failures.

A comprehensive methodology fér,determining the value of
reliabjility is not presently available because of the dif-
ficulties in representing the complex losses that result from
an extended power failure. A conceptual framework for char-
acterizing these losses has been presented in this study (see
Chapter G6). No attempt has been made to estimate the value

»'of reliability using this framework. One approach for demon-

strating its appropriateness and validity might be through the
use ot a survey designed to cctimate what different classes
of customers would be willing to pay for uninterrupted service.
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APPENDIX A
DOCUMENTATION OF SOCIETAL IMPACTS

This appendi# documents a preliminary investigation of the
societal impacts and adaptations to the New York City Blackout. The
approach taken was to examine available gross data on some  key macro-
socia; indicators such as‘t;ansportation flows, information flows, eco-
nomic indices, and other important indicators of changes in social ac-
tivities. A more detalled analysis via primary data collection would be

required to document _these impacts at the 1nd1v1dual level.

The Movement of People and Goods

-In examininé the flow of péople and goods within the affected

- area, the interruption of subway service is the most significant event.
The city subway, the principal form of transportation within the Metropol-
itan area, moves people from home to work and back and on work, family,.
and leisure trips. It is integrated into the bus and train and automobile
systems, especially for those entering and leaving the city. The majority
of passengers arriving by bus and train depbts ordinarily transfer to the
city subway system for the completion of the trip. The dependence of

‘New Yorkers on these various modes is shown in Table 1. »

Table 1

MEANS OF TRANSPORTATION TO WORK*
(in percents, in thousands)

New York Counties ’ ~ Suburban Counties
New Stacten West-
SMSA Bronx Kings York Queens Island Nassau Suffolk chester Rockland
Auto ) 40 25 15 10 25 52 72 B4 63 83
Bus or Train 48 65 74 65 65 - 33 19 08 23 06
Other 12 10 11 25 09 15 09 04 14 11
TOTAL N= (4497) (512) (939) (686) (859) (110) (559) (383) (366) (83)

*Source: 1970 Census Tract of Population and Housing Characteristics, N.Y. SMSA.



About half of the trips to work in the SMSA are ordinarily made by bué or
train. This reacﬁes seventy f0ur_percent apong Manhattan and éixty'five percent
among Brooklyn and Queens households. These forms of transport are less.signifi—
cant in the suburban counties where the automobile accounts for some three—quarters
of the home-work connections. The option of shifting to autobobiles was most
available to ﬁhg suburban population. Taﬂle 2 shows the proportion of_households

having at least one automobile available.

Table 2

AUTOMOBILES AVAILABLE BY HOUSEHOLD*
(in percents, in thousands)

New York Countles . " Suburban Counties
New: Staten . West-
SMSA Bronx Kings York Queens Island Nassau Suffolk chester Rockland
lor M 55 62 59 21 64 80 92 93 83 ‘90
None 45 a8 41 79 17 20 08 07 17 10

TOTAL N= (3886) (497) (876) (686) (691) (85) (401)  (296) (281) (61)

“foutce: 1970 Census Tract of Population and Housing Characteristics, N.Y. SMSA.

The proportidn is as low as twenty one percent in Manhattan but eighty percent
in Staten Island. - In the suburban counties, almoét all hogsehPIds‘have,caré. The
exceptions would tend .to be the households of the elderly or in which there is no
ablebodied adult. On a typical workday, the'Long Island Railroad brings 101;300.
passengers into the city, 79,100 of whom arrive at Pennsylvaﬂia Station. Conrail
carries 72,000 from the suburban counties in northern New Jgrsey/apd north of the
city. All of these trains rely on electricity within New YOrk City and none ran
during the bléckout, Motor transport was the only means of moving in the city and

into fhe city beyond walking distance. An examination of the motor. transport



passing selected ¢rossings into and out of New York City suggests a trend to shift

the loci of movement away from the affected area.

Table 3

COMPARISON OF TRAFFIC FOR JULY 7 AND JULY 14 AT
SIX PORT AUTHORITY CROSSINGS

East Bound Traffic

July 7 ‘ July 14 %Z Difference
Holland Tunnel 31,780 24,203 -23.8
Lincoln Tunnel 49,717 28,371 -42.9
George Washington Bridge 114,560 95,676 -16.4
HUDSON RIVER SUBTOTAL 196,057 148,250 -24.4°
Bayonne'Bridge 5,625 . 6,297 +11.9
Gothals Bridge 24,344 25,838 + 6.1
Outerbridge Crossing 14,817 17,012 +14.8
STATEN ISLAND SUBTOTAL 44,786 49,147 + 9.7
ALL CROSSINGS 240,843 197,397 -18.0

All notor approaches from New Jersey directly into New York City, the Holland
and Lincoln Tunnels and the George Washington Bri&ge, had a decrease in traffic on
the day following the blackout. In fact; the drop was as high as forty three per-
cent for the Lincoln Tunnel leading into midtown Manhattan. On the other hand,

movement between New Jersey and Staten Island increased. These would be-largely

Staten Islanders, and others transiting Staten Island, to work in New Jersey. This
latter traffic does not have a significant component dependent upon transfer to
trains. Knowing only traffic volume, however, we-do not know the socially important
fact of trip purpose, whether for work, family visit, or produce delivery. We can get
some .sense of that by partitioning the trafficl according to the various means of

transport.  This ‘ls shown in Table 4 for one Staten lsland and one Manhattan

crossing.



Table 4

COMPARISON OF BUS, TRUCK AND CAR TRAFFIC AT
TWO CROSSINGS FOR JULY 7 AND 14

East Bound Traffic

LINCOLN TUNNEL

Buses Trucks Cars Total
July 7 3,957 4,645 41,115 49,717
July 14 3,204 1,815 23,352 28,371
GOETHALS BRIBGE -

Buoco Trucks Cars _Total
July 7 139 1,445 22,760 24,344
July 14 84 1,158 24,596 25,838

The major drop was in passenger traffic:coming into Manhattan. The number

- of buses decreased slightly, as the Port Authority reports that these buses hcd.
fewer passengers. With business activity at a virtual standstill, the trips to
work must have been quite small. The number of trucks declined even more. Thué,
the delivery of goods in Manhattan'and shipment from them was sharply curtailed.
This includes foodstuffs, merchandise being delivered to and from stores and
materials for and .from the various manufacturing industries in the city. Lack of
xéfrigeration for food, the lack of elevators to help with deliveries and, on topl
of 1t all, no workers in many plants and stores made the mercantile activity use-
less. This is not a faillure of transportativn but of the activities at the trans-
port termini. The impact is less at Goethals Bridge betwcen Séaten Island and

New Jersey. Bus and truck traffic declined, but more cars moved th;ough. The Path
trains, traveling frgm.uoboken, New Jersey into Manhattan rely on electricity from
New Jersey and, therefore, were ruuning, but they, too, experienced a decline 1in
passengers. On a normal day, 148,000 people enter Manhattan on those trains. On
the first day of the blackout, traffic was reduced to 37,000 people. Here, again,

it 28 not a transit failure, though for some the lack of a subway connection would



discourage people. Basicallf, thgre~was no place for people fo go when they
arrived in Manhattan unless they were met by a caerr toék a taxi or bus.

Disturbance in air trével was minor in comparison with that of the trains and
-motor traffic. During the night of the blackouc? some 15,000 people were stranded
-at Kennedy Airport after service terminated at 10:00 P.M. Mostly, these were
arrivals awaiting transportation from the airport or were due to depart on canceled
.fiights which had been scheduled latef than this hour.

Taxis were available for most of those terminating at Kennedy, as they were
through&ut the city, at least during the early hours of thg blackout.. Because cf
the time at which the blackout occurred, most of the fleet cabs were already fully
gassed and in repair, though maneuvering without traffic 1lights was somewhat of a

‘problem. However, since most gasoline pumps are electrically activated, the number
of taxis declined as the blackout progressed (information from Taxi News Service).

Changeé in transportation patterns away from the center of impact indicate
more distance effects of the blackout. People from New York failed to arrive at

- “destinations out of New York City when they depended upon trains originating in the
city. The main inter-urban line stoppéd outside the citf, AMTRAK, ran some shuttle
trains to Newark, but they estimate that not more than a thousand people used the

. service. Most of the trains terminated at Newark. Going north, AMTRAK provided
buses to New Haven where trains from Bos;on turned around. Conrail trains. serving
Trenton, New Brun;wick and South Amboy were also denlied the New York terminal. Most
trains moving on theec routes outside of New York City experienced délays up to

several hours,

The Flow of Information

Cperational Knowledge in the Affected Area

Transportation flow not only indicates the interruption of passengers and

goods movement, but of information as well. The New York newspapers were sparse
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as was the information ordinarily brought personally by travelers. With respect

to general information on the blackout conditions, there were, of course, radios.

The radio stations were, by and large, able to continue broadcasting §n emergency

generators.. Thelr transmitters wére often outside of the city. Transistor and

automoblle radios became an important source of information. In this was, people

could make judgments about the advisability of trying to get into the city in the

mofning. The radio information flow un civil disorders in scattered parts of town,

may have helped trigger disorders in other areas. While no measure is availableA

on the use of these information channels, a record of telephone serviée is available.
The New York Bell Telephone Company provides a taped message contéining infor-

mation about cutrenf news in the city. This is the "New York Report,'" available by

dialing 999-1234. On a normal twenty-four hour day, somec eight to ten thousand calls

are received. During the twenty four hours ending Thutsday motning, July 15, 859,589

calls were recéived on thils number. In the next twenty four hours, 201,672 calls

were received. Thils is an example of an immediate adaptation to the interruption

of the usual information flow and the speclal infurmation needs generated by the

disruption. The increase by about one-third Between the first and secoﬁd days of

the blackout may represent a learning curve--more and more people becoming aware

of the service. It is also an aspect of the generally increased significance of

the telephone under the circumstances. With normal activities interrupted, it

becomes important to communicate with/those witlh whom onc would ordinarily be in

interaction to aséertain the changes in the rules of action. It is also a way of

retaining the role relationships in latency when they could not be enacted; Communi-

cation between individual households and bgtwegn houscholds and places of work relied

primarily on the telephone. The social role of telephone communication in the situ-

ation of action in abeyance is suggested by the volume of telephone traffic. The

central. office buildings, of which there are seventy four housing the exéhanges,



were on emergency power. The total telephone traffic of exchanges within New York
City is thirty Sig miilion calls per day. During the.finst full day of ;he black-
out, eighty million-callé were made. On Friday, with most of the lights back on,

. forty one million calls were recorded, about thirteen-fourteen percent above a
normal day. Since businesses were closed on those dayé, the greater volume of calls
~originated in residential offices. Telephone coﬁpany estimates were that traffic
.thréﬁgh fésidenfial éxchanges was up by about three hundred percent most of the
first day.

While excess telephoge célls, in general, reflect anAadapatation to the non-
fulfillment.of ordinary roles, police emergency calls reflect deviant role behavior
and disabilities to which individuals are subject aue to the failure of others to
function. Calls to the police emergency number, 911, indicate efforts by individuals
and households to seek help, Only a small portioﬁ of these calls relate to what is
ordinarily congideréd criminél activity. The police are, and are more so .in an
" emergency, a general public service, providing rescue in case of accident, transpor-
tation to hospitals‘and first aid. They often respond as intermediaries between the
public and hq§pitals, the sanitation deﬁartment, street maiﬁtenancé, water and
éewage services, and the fire departmen;. The log of 91; calls‘does not differen-
:~tiate by the social activity for which police are called but by the operational
-activity in which the police were asked to engage. Génerally, normal traffic in the
twenty four hour period is 17,700 calls. During the first eight hours after the
Blackbut, 45,000 calls were received. Some impressionistic evidence is available oh
the act#on.fequesfed by the cailets. Supervisors at 911 estimdte that normally about
forty five percent of tﬂe calls require radio car runs. That is, direct police inter-
vention and fifty five percent require transmission of inférmation to other city |
agencies, calling ambulances, fire fightéts and non-emergency services, No exact

‘figures have been tabulated, and we do not know whether the distributioﬁ held when



the total number of calls increased by over three hundred percent. The police
estimate is that only ten to twenty percent of these calls required & radio car run.
Thus, the absolute number of police radio car runs remained abou£ ;onstant, and this
despite a lérge force of men on duty during that period. Thus, the additioqal calls
were for accident service and'non—emergehcy. The non-emergency palls involved
blackout related events. People in high rise buiidings vere trapped in-elevators or
couid not get down the stairs, handicapped and elderiy neéded assistance,~ambulan¢es
were called for people with kidney ﬁroblems needing emergeﬁcy transport to dialysis
centers.

Early in the blackout,-an enormous number of people, by police estimate, called
to find out what.was happening or simply for information about public transport, such
‘as people in Staten Island complaining about loés of'wafer pressure and a‘nursing_
home asking fof a police car to use its battery to start its electric generator.
Thus,. in the blackout, the role of the police expanded cbnsiderably-—their non-

criminal related services becoming relatively more significant.'

fhe Blackout As Drama in-the Affected Arca

Information flow assists in the cuitural intérpretation of the event. Thus, the
information given by the radio or by the police and the response of the police are
dramatic evidence of the meaning of the event—*meauings which individuala take into =
account in their own actions. The newspapers suggest the ways. of interpretiﬁg what
is happening to a variety of publics; Here, again, the impact is not limited to
New York City, but viewed as a morality play by people in other localities. News-
paper coverage followed a pattérn. Because of thg nature of_the event, the first
information provided was technical, an explanation of'the event in terms of technOf
logical malfunction. Interest moved répidl{ to the yehavipr of people responsible
for the technology, the individuals high in the corporate struccufe Qho_set the

decision conditions and the operating personnel who make and implement decisibnsr



. The impacts on the city of the blackout then becomes a fasciﬁating éale-—the dis-
ruptgd activities and the adaptations to the disruption.

AVictimizétién by technical and technically reiated soclal factors isAthe first
éeature. The issue of law and order and the ability of society to maint&in order
“under stréss, the role éf the politiéal system and of political leaders then come
upder scrutiny. The unfolding of the drama and the search for'antagonists and pro-
tagqnis;s, villains énd heroes, proéeeds.‘ The newspapers.used the occasion for
édvancing whatever cultural analyses of<social problems they favored. The interpre-
tations offeréd aﬁ this stage are consistent with the diagnosis that the editorial
staff 1s predisposéd toward for any sqcial iil1s. At an early point, local utility
officials in each of thetlocations declared that the event would not occur there.
In assuring the residents that they, indeed, merely are audience to a.drama taking
place elsewhere. The populations do not accept the dramatic image in its totality
but see it as a precursor to events in their own areas: As such, their witnessing
through their'néwspapérs develops attitudes toward the utilities and other social
actors involved in' their own comnunities. Préss reports appearing at the impact
center itsélf~prov1de a frame of reference——tﬁe drama as it was constructed by the
participants. The July l4th Daily ﬁews did not have wide circulation. The story
is picked up'on the 15th with a series-of articles detailing the impact; ten million
people without eiéctricity, the looting, theveconomic costs, the essential services
interrupted, and ;he police and fire departments overwhelmed. The articles shift
quite quickly from the technical analysis of the causes of the blackout to article
seeking to blame. An srticle“on page 4 reports that four days before the biackout,
Consolidated Edison's chairman, Charles Luce, had said, "I can guarantee that the
chances of a brownoit or a blackout are less than they have been in the last fif-
teen years, and that the chances are less here than most other cities of the United

States."
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After this comment, the paper begins to relate social events aro'und the
blackout. Mayor Beame is reported trying to use the blackout as.an occasion to
demonstrate leadership in an election year. An analytic article.on the insurance
protegtion for those damaged notes that state law allows that the utility can be
sued for only ihterruption of service as a result of gross negligence of willful
misconduct. 'Service regulations state that when the lights are out for twelve or
more hours because of the malfunction of that company's distribution system, resi-
dents may ,claim up to $100 and businesses up to $2000 for losses; but limit the
utility's liability to $1,000,000.

The July léth paper continues the discussion of the economic costs. Serious
analysés of the reaséns for the social disorder appear, calling for investigations
of the looting. Demographic descriptions of the looters aré given which supplement
the already implied communication that they are blaék and Hispanic, with the notion
that some are on welfare. The political activity of Mayor Beame receives further
coverage. The Smﬁll Business Administration declares parts of New York a disaster
areé on the basis of. riots or civil disturbances. An editorial questions.the com-~
petence of Consolidated Edison both in preventing the crisis and keeping the outage
limited. By the~17th, Consolidated Edison is reporting plans to prevent future
blackouts. The local utility is saying 1t 1s unlikely to happen again. 'One article
suggested that privately owned small generators would reduce dependency on Consclidated
Edisonﬂ The police résponse is discussed. Officer Codd had ordered that no looters
be shot and, thus, bloodshed was avoided: Another editorial complains that the
looting ruined what progress the city had made in improving its image as a city of
national conventions and tourism. The July 19th edition describes some of the
financial aid programs for businesses, such as the Small Business Adm}nistration's
Emergency Aid Commission, a matter that came in for praise in the next day's edi;

torial. Other articles deal with court backlogs of alleged looters. The July 20th



edition describes Carter's plan for aid. The next day's paper wrote,ctiticaily

of the Carter Administration for not providing an auequate plaﬁ of rel;ef. Con-
solidate Edison is subjected to further scruiiny. 'ﬁy the 21st, the Daily News
turns to an analysis of ﬁhe political aﬁd economic implications of the blackout.
Consolidated Edisqnﬁwould ﬁa§e gone bankrupt had this blackout takeﬁ place in 1974
before the purchase of two new power plants and their investment'in new equipment.
Thé'blackoug's implication for the mayoral election was surfacing. Beame and the
Othe; candidates scrambléd to give an impression of.providing-leadership. By July
22nd, Carter was ?eported to have related looting to the uremployment situation.
Thus, the local picture was one of blame of utility as a viliain, the minorities
for having broken ranks and tarnishiné the city's image, and the political ex?loi—
tation of the situation, the local leadership with the.exception of the SBA, the

federal government was treated as too distant from the problem.

The Blackout As Drama Away From the Affected Area

Newspapers in five cities in various parts of the country were selected. These

included the Chicago Tribune, in a midwestern city, but otherwise a large metropolis,

much like New Ybrk City; the Boston Globe, in another large metropolis, but this-

time in New England; the Washington Post, in the city most concerned with federal

governments; the Des Moines Register, to provide an example of a midwest agricul-

tural center; and the Houston Post, to reflect the mood of‘a‘city closely bound to

thé energy industry. A pattern emerges in all five citiles. The news is‘immediately

The July 14th Chicago Tr{bune carried a page one headline feport on the black-
out referring to the breakdowns in communicétion aﬁd transportation pfoblems in |
hospitals and airpbfts, and presents some technical reasons for the blackou;f The
reportﬂof the social response to the event begin§ with information on the activities

of Mayor Beame and. Governor Carey as they try to mobilize for the emergency. While

mentioning losting in some areas, this issue of the Chicago Tribune generally reports



a festive and cooperative atmosphere. Ihe report includés a comment from Common-:
wealth Edison officials in Cﬁicago saying ;hac a comparable blackout was unlikely
in Cbicago.. |

Thé’July 15th edition, while reporting the reestablishment of some transpor-.
tation and some reopenings of businéss, eiaborates on the social conflicts which
begin‘fo‘swirl around the blagkout. President Carter, Mayor Beame and Goverqor
Cafey are calling-fo; investigations into the reasons for the blackout Rebort;
of eres;s for the looting and-the costs t6 business are'car;ied along with the
note that looting was restricted to particular areas. 'They repcft that otherwise
_;heré was no panic in the city. The locational restriction is a code for telling
the public thgt'"minorities" are involved. At the same time, they play down the
possibility of Simila; disorders in Chicago. ‘With emergéncy generators in hospitals
and prisdns, Chicago is prepared to handle the problem at its inception at the
teéhnical’level;A By July 16, more detailed 1nformation‘on»theltechﬁiCal causes was
qvailable, assessments of the.economic coste of the blackout and of the looting
wvere offered. The business section of the paper recorded shock wave cffects on the
midwest st6ck exchangg. Since the midwest eichauge is a dependent of the national
brokerage houses headquarteréd in New York; loss of saies in tbat exchange were
- inevitable with the,ciosing of.ﬁhélNew:Yérk ethange;' The editorial dwelt on the
) looting, comparing the present to the 1965 blackout. Pefmissive society was the
culprit.' By July 17, the bléckoutl;eportﬁwae on page 34. The breakdown opruylic
order was:interprefed as a function of. the ﬁature of ghe'nature and, thus, svmething
, pgculiér tébNew York. It repdrted in some dgtail about-cos;s of closings to‘restgu-
rants and fetéil #toxee‘aﬁd recorded Haybr‘Beame's attack on the New York Edison
company for gross negligence.:

The Boston Globe of July l4th ran headlines on the technical reasons for the

‘biackout.and its effett transportaﬁion and entertainment. Repq;ts of minor looting.

were carried. 'By.July 15th, more analyses of. the technical reasons for the outage



were feceived, but the emphasis began to shift to aseessing blame. The ahtagbnises
in the drama began to take ehape..~They reported calls for investigations of the.
causes, Consolidated Edison was’blamed, the looters were blemed,AWHy we're'.s'om‘et
areas peaceful while others were areas of looting. .On page 36,;tﬁey wrote an. article
-critical of ConEd for only having pattially followed the recbmmendations for
avoiding blackouts after 1965. They had. placed some generators in hospitals and
train stations and two-way radios on trains but had not enabled the airports to
operate at night. The business ‘section of the paper drew Chicago into the drama,
reporting the attempt of the large brokerage houses in New York to force the
-Chicago board to close on Thursday by court action. They ran another article on
the tax losses;advertising'and'1hsurance.

At this point, they examined the 1ike11h00d of a similar‘evenc in.Soston, noting.
that larger‘cifies are only possible with electficity and that blackouts are probable.

The Boston Globe quotés Boston Edison officials as saying that such blackouts are

unlikely in Boston because the city is served by diverse power iines--despiﬁe the
fact that this flexibility did not help New York. ~Ifxe editorial leunches a general
critique of New York society. The vast majority of New Yorkers, they write, seemed .
able to adjust to and cope with the crisis. Yet, instead of paying utiiities.to
improve or redesign ehe system, they would apparently raﬁher pay as they di&,on
Wednesday night. . |

On July 16th, a power line came down, produeing a five hour powerlinterruption
.on the outer Cape which affeeted some 17,000 customers. A rather_routine event,

which might ordinarily have éone-unreported in the Boston Globe, merited pége one

attention. It, too, was drawn into the drama. Mayor Becme‘was reportcd visitingl
the site of fires and looting and ordering an investigation 1nto the blackout--but
otherwise. the adaptation of the municipal government or its engagement with the

state and federal authorities was not of central 1nterest In Boston. An editorial

interpreted looting in terms of the paper's social philosophy, attributing it to



poverty and pointing out the need for better distributiog of income. By July
17th, a staff article, on page 15 contemplates the prospect for Boétdn. Thé
possibility oftlooting is accepted and dealt with in economiC'inéurance_terms.
Boston merchants would nmot have coverage, particularly those in the poor areas,
and Federal Crime Insurance programs are not well publicized.-

The Washington Post, like the papers in the other cities opened its July

14th morning edition with a page 1 staff report referring to the techﬁical
causes 6f‘the blackout and the immediate impacts on transportation and enter-
tainment. This paper carried the response of the police to disorder, the com-
ments of ‘the mayor on public order, bgt added that New Yorkers seem to be taking
the blackout Qith good humor. -On July lsth the page 1 story on the blackout
concentrated on the issue of public order. The looting had occurred. The pub-
lic order in in New York depended on where you were. Parts of tﬂe city had a
holiday air, while others had.the look of a war. They turned to-the social econ-
"omic effects and the governmeht responses. The orders for4an investigation by
Carter and‘Beame.were reported. - Potomac Electric and Power Company assured
Washingtonians that the possibility of a blackout in Washington was '"very remote"
because of power reserves and pooling and communication, but that if it were to
occur, the police anq fire departmenfs haye~emergency generatérs. On July 16th,
an editorial reflected on our dependence.on electricity and what they called the
love-hate relationship between'Ne&'York City and Consolidated Edison. It can
happen in Washington, they wrote,‘fegardless of what Potomac Electric says.
“Their social in;erpretgtion involved an ﬁrticle on'poor areas where the looting
occured, interviews with poverty wo;kers, police, and soclologists, The outcome

was a general critique of New York City. The Washington Post wrote that New York

revealed to the world Wednesday night that it is something less than a 'wonderful

town". The July 17th issue reported Mayor Beame's call for harsh penalties



againét looters. In a syndicated column, Kraft interpreted the looting aé a
sign that the poor areas in the cities cannot be ignbored. By 3uly 18th they
were concentrating on the repfessive activities of government, reporting that
Mayor Beame.and borough President Sutton were calling again for severe treat-
‘ment of the looters. Thus ﬁhile Boston builds a picture of economic disaster,
Washington, as a government city and one that has had its share of civil dis-

turbances, sees the blackout as a proBlem in social order.

The Des Moines Register,~on July l4tﬁ,‘opened a front page story with the
tgchnical details of the causes and the effects on trans#ortation and city ser-
vices. .They noted, though, that most residents remained c#lm in the darkness.
More details on the technical problems appeared the next day, and theﬁ they be-~-
gén to report on the social conflict: reaétions‘of outrage expressed by Federal
Power Commission and bvaayor Beame, a riéing tide of public indignétion over the
performance of the utility and individuals, business and government agencies
that have suffered losses are bombarding the company with damage suits. They
stress the paralyzing effects of loss of electricity on transportation, business
"and home activities. They published reassurances as théy fecalled that in 1962
and 1965 a blackout in the Midweét had resulted from. failure of Fort Randall
Dam Power Station.on the Missourl Rivér. Since then imprqveﬁents in the power
grid system have kept local power failures from spreading, so that no area-wide
blackouts have occurred in the Midwest. On July 16th the blackout story appeared
on page 8. Articles analyzed blame and cost and the looting. Inquiries insti-
tuted by the Federal Power ?ommission into the cause éf the blackout were repor-
ted. The July lfth paper recorded the arrest and detention in the courts of
severai thousand looters. On July 18th in-a page 4 article_they asked what

would happen in Iowa 1f citizens demanded more electricity than utility companies

could come up with. Thelr conclusion was that the company would switch off



customers.. On July 19th they ran a story on page 28 as to whether Carter will

declare New York City a disaster area -- a choice he later rejected.

The Houston Post reported on the public order issue in its first headline

story on July 14th. They noted that Governor Carey had put the National Guard

~ on the alert. -They reported the conflict between Mayor Beame and Consolieated
Edison. The pubiic order 1ssue remained central on July 15th, noting that'most
NewAYerkers took it in stride while there was sess looting and that Consolidated
Edison was criticized by the,politicians. They quoted the Houston Lighting and
iPowcr Company spokesmén to the effect that a blackout was unlikely in Houston
since they have power reserve, have never had one, and have a smalier Systeﬁ;
Power blackouts, they say, are mote likely from hurricaneé than from power failure
in‘HOUStoh. On page 3 they quote a Houstoﬁ psychologist who was in ﬁew York and

said that people rose to the occasion because there was precedent for it. Every-

‘one made an equal sacrifice. 'People.acted decently. The Houston Post blamed the
“ media for the high coverage of crime. This followed in a ﬁumber of Associated
Press stories about crime and the way.NewAYorkers were coping with it. On July
16th a sﬁort interruption of power in the Houston area; leaving 8,000 in
Houston without electricity as lightning hit.the lines and ﬁoles in the sub-
statien, merited page 1 presentation, They noted, though, that it was unlike

the New York City blackout, since only a minor area wan affected. 0Mm .July 17th
they ran an Associated Press story on ﬁage 2 about crowdedvjeiis of New York
City, and on July 18tﬁ‘they ran a United Press International story on page 1,
noting that 30,000 people in New York and.New‘Jersey were affected by another
bowet outage. They noted that the politieians tesponded to the blackout --Sutton, .

Javits, Beame -fall condemning the looters.



Economi¢ Impacts-

- Effects on certain aspects of the economy are indicated by étock exéhange'
figures. ‘We had hoped to obtain data on the clearing of.bank checks payable |
to New York banks as a measure 6f business flow through New Yérk, but that wés

.not possible. The consolidated trading reéorts, howvever, fof New York Stock
.Exchange issues and fof the exchaﬁges iﬁ-Béston, Philadelphia, and the Pacific
and the Midwest show the trend in securities. The exchangeé out of New York |
are dependént on New York ones .and therefore suffer:shock wave'type effect.
Table 5 shows the levelef tradiﬁé‘in-these varioﬁs-exchanges.
| Table 5 shows the level of trading in these .various exchanges.A
TABLE 5

NEW YORK STOCK EXCHANGE ISSUES
Consolidated Trading
(in thousands)

New Phila- . .

York Boston delphia Pacific Midwest Total
July 11, Monday 19,790, 128. 422, 824, 854. 23,098. -
July 12, Tuesday 22,470 118. 372. 1,452 1,952. 27,584
July 13, Wednesday 23,160 . 238, - 215. 966. 1,303 27,370
July 14, Thursday  Closed Closed  Closed 569. 410.  N.I.
July 15, Friday 29,120.° 386.  360. 1,212. 1,609, 3&,494.»

3

Sales on Friday, July 15th seem to compensate a bit for those lost during
the closing éf the excﬁangern July 14th;'but not ﬁearly to the exﬁected level.
Were Friday sales coﬁplegely to include deferred Thursday sales, the total figure
would.have been some 20 million shares higher than it is. A technical reason for

-busipess not being handled by other exchanges on July 1l4th was that the largest.
brokers and national corporations used computers baéed in Manhatten and could

‘not handle trading without that equipment. Also, since most trading occurs
through the New York exchange, the proper opening prices for stock could not be

fixed when it closed on the 14th. Brokers went to federal court to keep the



Pacific and Midwest branches from opcning,'but late in the day the court ruled
they could\be opened —-in effect; leaving some trading time for the Pacific and
Midwest exchanges. The Boston and Philadelphia never did open. Doubtless, rami-

fying effects on the overseas exchanges were also experienced, but data on their

trading is not available.
N

Impacts on Health Organizations

Some of the effects on health, particularly mortality and morbidity, are
available from hospital and city statistics. Interruption of health maintaining
‘equipmeqt for those not in hospital settings, such as those on renal dialysis
units where there was no auxilliary generator, would be the most serious. Only
a few people could have been caught in-the circuﬁstances and we have no records
of then. Thé}e'could have been deaths attributable to the difficulty of Bringing
aid to victims, ‘but we have no figures on that either. The social strain of sud-
denly losing so¢ial support as the role system is suspended, thg physical strains
incurred by people who walked up many stairs or people with respiratory problems
finding themselves in closed buildings without adéﬁuate air conditioning, are all
increasingly exposed to mortal danger. Daily mortality rate figures are given in
Table 6 along with temperature data ~- generally positively associated with mor-

tality.



TABLE 6

. NEW YORK CITY DEPARTMENT OF PUBLIC HEALTH

July 1977 Mortality Day's High

Date Rate Temperature
1, Friday 193 Y
2, Saturday '204 . 86
3, Sunday 188 84
4, Monday 202 " 88
5, Tuesday 228 95
6, Wednesday 223 : 85
7, -Thursday 222 76
, Friday : 190 - 88
9, Saturday 187 89
10, Sunday ' . 184 . ‘85 .
‘11, Monday 161 81
12, Tuesday ' 212 ' 76
13, wgdnesday 180
14, Thursday 257 92
15, Friday ‘ 210 , 96 .
16, Saturday 202 . 98
17, Sunday 197 97
18, Monday - - 243 100
19, Tuesday . 273 ‘102
20, Wednesday - . 283 9
21, Thursday 298 @ - . 104
22, Friday ‘ 291 . 88
23, Saturday 208 87
24, Sunday . 198 90
_ 25, Monday 227 78
26, Tuesday 185 ' 82
27, Wednesday - 173 81
28, Thursday 197 : 80
29, Friday 179 82
30,  Seturday 182 82

31, Sunday 4 219 ' 88



Then the blackout_peyiod.from the 14th to the léth of Julf, mdrtality'
was a bit highef than during the period immediately precéding it. Temperatures
 were in the 90's throughout those days. On the other. hand, other periods, for
example the S5th through the 7th.of Jhly, also had moderately high femperatures
and high mortality, AAnd the period of the 18th to the 22ndAof July was one of
very high temperature and an even higher mo;tality. Now, given the.dtop in
industrial activity and the use of transportation, mortality should have dropped
during the blackout period. Deatﬁs attributablé to work and traffic aécidents
should have been nil -- almost as if it had been 5 Sﬁnday. -The issue is clari-
fied in part by examihing mortality rates by cause of death. The 13tﬁ;'14th, and
15th might be comparedAwith the previous Wednesday, Thursday, friday sequence,'
and the two Wednesday,'Thursday, Friday sequences following the blackoqt. Thgre
does not seem to be much difference between the Wednesday and Thursday-Friday
" death rates in those comparison weeks, at least,nothing.comparable to the jump
of fiftyrse§en cases, almost thirty percent over the Wednesday figure expe-
rienced on the first day of the blackout. Table 7 compares deaths on these day§
by the age of the deceased and causes of death.

TABLE 7

~ s
CAUSE OF DEATH ON_JULY 13, 14 AND 15, 1977
{in percents)

Cardiovascular ' )
Total Respirztory - __Renal Homicide Other
Date 13 14 15 13 16 15 13 14 15 13 14 15 13 14 15
Age 64~ 41 33 33 30 43 40 32 20 19 -— == == 51 47 48
65+ 59 67 67 70 57 60 68 80 81 1] - -- 49 53 .52

. TOTAL N= (176)(234)(207) <((2u) (26) (20)  (75)(123)(107) ) () (5) @7) (79) (7%

Source: New York City Department of Public Health, Office of Vital Statistics



Looking across the bdttom_line an immediate jump is'apparent.on the first day
‘of tﬁe blatkou; in deaths due to respiratory failures. By the second day of
the blackout, the numbers return to the level of the pfevious day. In car&io-
vascular-renal deaths there was also a jump, in fact an increase of nearly two-
thirds on the first day of the blackout with the. high rate continued on the
second day. There may also have been an increase in homicides, but the numbers
;re s0 small that the amount of variation from day to day is not a réliable
'gahgeq "There was no chaﬁge in deaths due to al; the'o£her causes, such as can-
cer deaths, accident dééths.

Examining the age distribution it appears that blackout sbcial conditions
increase the probability of deatﬁ ;moﬁg tﬁose sixty-five and over. However, the
probability of death from respiratory failure was higher for those under sixty-
five, while for the cardiovascular—fenal, it was higher for those over sixtf-five.
The homicides were all under sixty-five, with one exception. No difference by
age apéears for all other causes of death.

Short of mortality it is believed that the blackout led to a number of
personal injuries, people hurt in the melte of the looting or other accidents in
the dark. This may be assessed from records of emergency room and clinic visits'

Ain hospitals in the areas in which disturbances occurred. Table 8 shows the
adult, child, and psyéhiatric emergency room visits on July l4th, the first day
of the bléckout, compared with the previous Thureday, July 7th. The table also

shows the record of ambulance ralls and visits to the clinic.



*
EMERGENCY AND CLINIC VISITS

TABLE 8

NEW YORK CITY
HEALTH AND HOSPITAL CORPORATION

Psychiatric

Adult Child ‘ : ,
Emergency Emergency Emergency Ambulance Clinic
Room Room Room Runs Visits Totals
© July 1977 7 14 7 14 7 14 7 14 7 14 7 14
y Hanhatten . 110 113 54 40 34 21 28 10 1552 12 1778 196
2. Gouvetneur N NA NA  NA NA- WA NA NA 950 136 950 136
3. Harlem 222 314 66 80 8 - NI NI 904 25 1200 419
4. Metropolitan NI NI NI NI NI NI NI NI 500 - NI NI
5, Sydenham 56 107 7 20 NI  NL NI NI 361 16 425 143
PRl L Municipal 237 304 208 190 26- 20 NI NI . 1588 157 1634 671
7. Lincoln 179 388 21 127 25 15 21 7 1477 66 1723 603
8, N.C. Bronx . 116 NI 26 11 NI NI 30 NI 449 NI 621 NI
9?55§§§3§11s1aqd 208 242 49 56 12 3 11 16- 716 271 996 588
10, Cumberland 156 178 102 91 NI NI 36 10 576 56 870 135
11. Greeupoint 116 177 43 76 ‘NI NI NI NI 557 47 716 300
12. Kings 556 547 246 174 NI NI NI NI 1144 92 1946 813
ecns . ,
137 urst 159 189 27 19 NI NI S 1217 720 1409 934
14. Queens 170 127 66 60 6 6 7 756 480 1000 680.

%“Source:

Metropolitan and N.C.B. excluded from total as insufficient information
NI= No Information Available '

NAe Not Applicable

Health and Hospital Corporation, Systems Developzent and Operations Office.



The Civil Disorder

In" exploring the résponse of the various aspects of the criminal justice system
to the illegal'acfivities occuring during the blackout, a distinction must first be
made between the perception of the situatioﬁ'and,the reality. The 1nitia1 reaction
of the poli;e and the courts was to respond to thé looters as. though fhe blackbut
were a disaster. The alternative, which in retrospect was closer to reality, was
to view the looting béhavior as that found during civil d;stu(bances.

Research‘studies of disasters by such authdfs as Fritz and Mathewson and
Diggory and Peé;tone have noted the general dearth of looting behavior following
disasters. When found, though, looteré.have beeﬁ dealt with harshly. Following
the San Francis;o earthquake of }906, the Army shot sixteen looters who were found
robbing the dead. Dynes and Quarantelli, while agreeing with the findings have..
notéd some exceptions. Dﬁfing times of disaster the looﬁing of sﬁch "necessities"
as food, flashlights, cots, and medical supplies is not.viewed as criminal. The
ﬁathors see this as a result oan rédefinition of property rights. During severe
disasters'the;e is general agreement émong community mgmbers that gﬁe resources of
individuals become community prqperty. individual property rights are suspended,
so appropriation of private resources, which would normally be considered lootiﬁg,
is temporarily condoned. |

While stealing for personal ends is rarely committed during disasters,Abynes
and Quaranteili describe the characteristics of such theft. During disaster situ-
ations, looting, when it occurs, is ggnerally f%e undertakiﬁg of a‘handful of indi-
viduals in the general population. Most often the lootlng 1s‘committed by non-
local persons who venture into the impact community. In some caées, théy have
even beeﬁ part of the security forces sent in froﬁ the outside to prevent such
‘beﬁavior. The main characteristics are the 1ndividualne8§ and cecretiveness of
cthe activities. Similar conclusions were drawn by Siman in her sthdy of the aftéf—

math of the Wilkes-Barre flood of 1972.



One thing is clear. The blackout s associated with increased trading in the
étock..-During the week of the bla;kout, as well as the week following, the sales
volume increased sharply. |

The process'may be examined on a day by day basis. This 1s shown in

‘Tab;e 10, which presents the‘same'informationAfor the week ending July 15th.
TABLE 10

CONSOLIDATED EDISON STOCK
WEEK ENDING JULY 15
(in hundreds)

Date Volume High Low Last Change
July 11 459 24 5/8 24 1/4 26 3/8 |
July 12 420 24 3/4 24 3/8 26 3/4  + 3/8°
July 13 . 1076 25°1/8 . 24 1/8 25 + 1/4
July 14 ' - - -

July 15 4998 23 3/4 23 1/4 23 3/4 -1 1/4

'Theiday before was a heavy day. Sales doubled, reaching just about
10,000 shares. The markeﬁ closed on the l4th. On the 15th nearly 50,000
Consolidated Edison shares were traded.’ Presﬁmably the pressure to sell was
a bit greater than the demand.. The value of the stock dipped to 23:1/4, the
loweszvalue it had for some time, a closing value loss of 1:1/4 at the end of
a week whiéh.had begun with increasing values. Fverything considered, these
losses were not as catastrophic as some might have expected. The stock value

" remained relatiéely stable after the blackout.



at Kings). There is no increase in Queens.. The Bronx increase is almost en;
tirely accounted for by admissions to Lincoin Medical Center.iﬁ the South Bronx.
In that'particélar neighborhood children may have participated in the riots more
than in other neighborhoods. It is more likely, however, that this reflects a
drop in the rigidity of child care and protection, in general, aloﬁg with.the
release from public role oSligations. 'The‘impgc; on parental behavior of the
blackout should be furtﬁer examined. The lo§ clinic figure for Bellevue could
be.due to cessation of activity in the new building at Bellevue when the gener-
ators did not work. |

‘In;erestingly, the report on the blackout of LeRoy Carmichael, Executive
Vice President for Operations of the New York City Health and Hospitals Corbot—
ation, reports an increase in.the volume of ambulanée'éalls; He relafes this to
a h$gher'percentage of crime related emergencies such as st;bbings,.Shootingg,
and cuts with broken glass. These datz sﬁow a decrease in ambulanc? runs. The’

police data above also do-aot indicate an increase in patrol car runs such as

"might be assoclated witﬁ.crimes against persons.
The Organizational Credibility of Consolidated Edison

The impact of the blackout and- its related events on the value of Consoli-
dated Edison stock is an economic effect which reflécts the confidence oflthe
public in that company. Table 9 -shows fhe volume sales and the highest and

lowest selling prices per share in each of the weeks in ngy.

TABLE 9
CONSOLIDATED EDISON STOCK WEEK ENDING JULY 15

Week » : (fn—‘hﬂﬂd red S‘)

Ending Volune High . Low Last Change

July 1 2,231 24 3/4 23 3/4 26 1/4 +3/8

July 8 1,356 24 1/2 24 1/4 24 3/8 +1/8

July 15 6,953 25 1/8 23.1/4 23 3/4 - =5/8

July 22 10,301 26 225/8 24 41/4



The total figures indicate that adults using the emérgency room increased
significantly én the day of the blackout, the number of children slightly. The
number of psychiatricvcases‘and ambulance runs deélined precipitously, as did the
clinic usage. Clinic usage is for regular medical care. Some of the clinics,

. such as that at‘Bellevue,,closed during the blackout. Further, people ordinar-
ily.arrive at clinics by sﬁbway. Some of the more pressing "clinic" casés may.

f ﬁave been shifted to the emergency room and, thus, it would be difficult to
know how much should be attributed to injuries related to the disorders. The
disorders which .occurred in the vicinity of these hospitals constitute an increas-
ingly intense form of social activity and should have generated more ambulance
runs. However, even this intense Egt;vity wés.episodic. On the whole, the
blackout meant a decrease in social activity, even in the riot areas. Thus, over- -
all ambulance runs are down. Appareqfly the focus of social activity éf thé

looting amounted to less activity, on the wholé, than would have occurred in the

t .
areas without the blackout. Emergency room admissions do not seem to increase in

Manhatten, only Elightly increase in Elmhurst, but decrease.in the Queens Hoépi-
tal Center in Queens. In Brooklyn, howéver, there was an increase in adult emer-
gency room admissions by some ten ﬁo fifteen percent.and by thirty to forty per-
‘cent in the Bronx. .We do not know the proportion of.the Brooklyn and Bronx ad-:
missions attributable to ﬁhe rioting, but one may suppose that the figures reflect
a general.increése in injury producing social activicyl—— perhaps, just from the
general relaxation of‘roie obligations. “Some of’thesé admissions may have been
_shifted from the clinics. Also, the;hospitals in Brooklyn and Queens may have
seen more accessiple by foot from the residential areas. An inspeétion of actual
clinic records could help solve somé‘of this puzzle.
A slight incréase in child admissions to the emergency room appears in

Manhatten and perhaps in Brooklyn (or perhaps a decrease considering the drop



The initial reaction of the police and court systems was to treat the blackout
as though it were a disaster and respond to loofing activities aécordingly. The
police at first sent large forces to guard thc'major éxpensive shopping areas of
downtown Manhattan and left the smaller local shopping areas with little or no
protection. When the looting went rambant in some local sections of the city, the
media labeled the perpetrators as "savages' and "animals" and demanded maximum
court action.

The characteristics of the looting which occurred during the blackout were
far more similar to. that experieﬁced during civil disorders. This behavior,
according to Quarantelli and Dunes, 1is generally colleétive in nature. The looters
tend to come from all segments of the community, cutting across age, sex and class
lines. Looters often work together in pairs, small groups and even family units.
"The collective nature of massive looting 1s also manifest in its selective nature
in civil disorders compared with its situational nature in disasters.”" The prime

+ .
targets tend to be grocery, furniture, clothing and liquor stores. Looting of
this nature further tends to be a véry public act, rather secretive in nature.
" As in &iéasters, there is also a redefinition of ptoperty rights.
The looting undertaken 1is likewise a temporary'man-

ifestation of a new grouyp norm, in which the right to use

of available resources becomes problematical. If property

1s thought of as the shared understanding of who can do

what with the valued resources within a community, in civil

disorders we see a breakdown in that understanding. What

was previously taken for granted and widely shared become

a matter of dispute among certain segments of the general
population. N '

Viewed in this way, much of the pattern of looting
in civil disturbances...,makes sense. At the height of
such situations, plundering becomes the normative, the
socially accepted thing to do. Far from being deviant,
it become the conforming behavior in the situation.

Like most other social institutions, the entire criminal justice system was
toatliy unprepared for the impact of the blackout. According to the media reports,

the police department was slow in responding and when a response was made 1f often

@



'proved ineffectual in many areas of the city. The lack of any gtendardized.emergency
procedures produced further backups in the system when prisoners wereileft unprocessed
in the verious station houses. The loss of electricity vasiditéctly responsible

for mdch:of the backlog when the fingerprint identification hook-up with tne state

capitol was inoperable. The overcrowded conditions in the -detention facilities

became intolerable with the lack of lighting and cooling systems. It was remarked

. that conditions in many holding a:eae;appioached those of "cruel and nnusual pun-
ishment.” " The gteae influx of defenaents aleOvcéught the jndicial-Systemlunpre; ’
pared andAheerings'wete.delayeo days beyond normal expeetetions.

With this meterial ao background, it'is now apprpriate to examine tne actual
looting thet oceurred following the power outage. According to the Report to the
Select Committee on Criminal Justice EmergencylPreperednees'there were 3076 arrests
made for blackout related looting. It should be further noted that this number
would represent a conservative estimate of all ‘those who engaged in looting activi—
ties. On any measure of looting behavior during a disaster, this would represent
an extremely large‘number of individuals, even for New York

A pfofile of some characteristics of the blackout related defendants,. reported

in the New York Times of 14 August 1977, is presented in Table I1i..

A randomly eelected sample oi oefendan;s arreigned befween Jone 6 and July 12, 1977
isAalso presentedffor comparison.. bhile none of the differeneeepis statistieally
significant it is notable thae the blackout releted group of defendants tended to
be younger, more predominantly male, iess likely to haveAa prior arrest record,
Aand generally of a higher employment status. ‘These fects-were expleined-away4by
Nicholas Scoppetta, Deputy Hayor for Criminal Justice, when he noted that "the
looting involved a lot of people with prior arrest records. -And we know that a

lot of people Just joined in vhen they knew they could."



Table 11

Profile of Blackout Related Defendants vs. A
o Comparison Sample

Charactéristics

Employment Status

Employed
Student
On Welfare
Other Unemployed
Age
16-20
. 21-25
26-30
31-40
41 and older

Sex

Male
Female

Prior Arrest Record

. Blackout

(in percents)

Related Compétiéon
45 30
14 13-
10 16
30 42
33.8 28.0
. 14.3 18.2
17.8 16.9
7.2 8.4
93.3 83.4
6.7 16.6
64.4 69.4



These characteristics of the iooteré combined with their inordinately large
number leﬁd credence to the contention that the léoters were acting within the
ftamework-of a civil disturbance rather than a disaster.i

The courts, .though, took a much harsher reaction to the lobters. As indicated
in Table 12, the initial qourt-dispositions of the blackout related defendants were
moré severe than those received by the comparison sample.'ATwenty‘five percent of the
blackout cases were sent to the Grand Jury as compared to only five percent in the
comparison group. In normal conditions, 32% of all burglary cases could be expected
to be d;émissed in Criminal Court. This was initially true for 147 of the blackouf

- cases.



~ Table 12

Case Dispositions-Blackout Related Defendants vs. Comparison Group*
(in percents)

\

Case Stabus ‘ v Blackout Comparison

Held for Grand Jury ' ‘ 25 5
Dismissed | 11 .9
Adjourned in Contemplation 3 23"
of Dismissal
Transferred to Family Court 0 A 1
Bench Warrants. - - 5 5
Adjourned 8 0
Pled Guilty, Pénding Sentence 5 0
Pled Guilty, Sentenced . 40 2
Youthful Offender 3 51
Other ' 0 0
Acquitted 0 4
Convicted After Trial 0 0
| TOTAL N= (3,076) (3.054)

- * Comparison group is composed of defendants charged with this offense. This
is composed of every seventh burglary related case docketed from January. to
June 1977.

Similar courst harshness was evident in the sentencing process. Table 13
reveals that a considerably higher proportion of blackout defendants received
some jail time compared with non-blackout cases. But, it should be noted that
with the elimination of the tiem served category, the intergroup differences

disappear. Now, only 20% of the blackout group was given additional jail time

as contrasted with 24% of the burglary comparison group.



Table 13

Sentences - Blackout Related Defendants vs. Comparison Group
(in percents)

Sentences’

Time SErved
30 Days

60 Days

90 Days
91-180 Days
Over 180 Days

" One Year

"Total Jail Time .

Jail Tiwme Other -
Than Time Served

Unconditional Discharge

Conditional Discharge
Fine
Fine/Imprisonment

Probation’
Total No Jail Time

TOTAL SENTENCED

Blackout Comparison
34 7
10 11
3 4
3 4
2 2
1 1
1 2
(711) (485)
(268) (376)
-1 0
20 - 20
3 2
16 42
6 5
(600) (1.,088)
.(1,311) (1,573)

The State Division of Criminal Justice Services noted in their November 1977

Report:

Although the sentences meted out in the weeks immedi-

ately following the blackout were harsher than usual,
thobentencea given since then have heen considerally

more lenient, reducing the overall differences. For
example, as of Labor Day (1977), 60% of the blackout
defendants sentenced in Manhattan had been given some

jail time (dncluding time served) and 40% of the defendants
As of October 25, 1977, the
figures have changed to 367 jail time (including time
served) and 64% no jail time.

had recelved nu jall time.

g Thus, with the passage of time and the calming of tempers, the New York City Courts

tended to treat the blackout looters no differently than any other defendants.
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