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PREFACE
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1. EXECUTIVE SUMMARY
1.1 INTRODUCT ION

This study was commisssioned by the Division of Electric Energy
Systens (EES), Departnent of Energy (DOE) shortly after the July 13, 1977
New York City Blackout. The principal objectives of the project as origi-
nal ly conceived were two-fold

. To assess the availability and collect, where
practical, data pertaining to a wide variety of
i npacts occurring as a result of the blackout;

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

This work was not intended to be a definitive and detailed assess-
ment of the blackout and its inpacts. Bather, the enphasis has been pri-
marily on characterizing a broad spectrum of inpacts relating to the black-
out including economc inpacts, social costs, disruption of inportant
social activities, and other inpacts whose inportant conponents nmay be | ong
term rather than short term

G ven the unique nature of a blackout and the objectives of the
project, the follow ng nethodol ogy for studying the blackout was devel oped

. Aliterature review was undertaken to review previous
bl ackout literature, and to review relevant research
on simlar types of disasters (e.g., floods, earth-
quakes) to determ ne whether any of the theoretica
i npact constructs devel oped for these areas m ght be
applicable to considerations of a blackout

° The study team personally interviewed and met with a
| arge nunber of key agencies and public and commercia
organi zations in NYC which had responsibility for main-
taining a data base on blackout-related information and
| npact s

. I mpact Cl assification Schemes (Ics) were devel oped to
characterize the kind of inpacts (econom ¢ and social)
that mght be associated with a |oss of electric power.
The purpose of the ICS was to provide gui dance for
later data collection strategies and efforts
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' Several case studies were chosen to characterize the
avai lability and qudiity of data for carrying out such
anal yses.

° The focus throughout the entire study has been on the
useful ness of the data in supporting the eventua
devel opment of a generalized methodol ogy for exam ning
the value of electric power reliability to the end-user.

1.2 MAJOR IMPACTS

The blackout affected businesses, individuals, government agencies
and Consolidated Edison itself. The inpacts were conplex and included both
econom ¢ and social costs. In order to systematically classify the nost
significant of these inpacts and provide guidance for data collection
i mpact classification schenmes were devel oped. Mjor econonic inpact cate-

gories included

) Busi ness

) Gover nment

° Uilities (Consolidated Edison)
° I nsurance Industry

° Public Health Services

° O her Public Services

Inpacts were classified as either direct or indirect depending upon whether
the inpact was due to a cessation of electricity or a response to that ces-
sation.  The principal economc costs of the blackout, devel oped during

the course of this study are shown in Table 1-1. These data are neither
conprehensi ve nor exhaustive and, for the nost part, are based on secondary
data provided by various governnent agencies and other organizations.

Social inpacts, i.e., the changes in social activities and
adaptations to these changes were particularly significant in New York
due to its unique denographic and geographic characteristics. The |ooting
and arson that acconpani ed the blackout set aside the NYC experience from
other simlar power failures. \Wile the blackout-related crime wave may



TABLE | -1
SUMVARY OF ECONOM C | MPACTS

| npact Areas Direct (sM) I ndirect (sm)
Busi nesses Food Spoi |l age $1.0 small Busi nesses ' $155.4
Wages Lost 5.0 Energency Aid 5.0
Securities Industry 15.0 (private sector)
Banki ng Industry 13.0
Gover nment
(Non-public services) Federal Assistance
Prograns 11.5
New York State
Assi stance Program 1.0
Consol i dat ed Edi son Restoration Costs 10.0 New Capital Equi pnent 65.0
Overtine Paynents 2.0 (program and
install ation)
| nsur ance’ Federal Crinme Insurance 3.5
Fire Insurance 19.5,
Private Property
| nsurance 10.5 .
Public Health Public Hospitals-- 1.5 [
Servi ces overtime, energency &
- room charges i
Qther Public Metropolitan Trans- MIA Vandal i sm .2
Servi ces portation Authority MIA New Capital Equip-
(MTA) Revenue ment Required 11.0 «
Losses 2.6 Red Cross .01 '
MIA Overtime and Fire Department .5 t
Unearned Wages 6.5 overtime and damaged 3
equi prrent ¢
Pol i ce Depart ment 4.4
overtime
State Courts .CS
overtime
Prosecution and
Correction 1.1
West chest er County Food Spoil age 0.253

Public Services
equi pnent  danmage,
overtime paynents  0.19

TOTALS $55. 54 $290. 16

!estimate based on aggregate data collected as of May 1, 1978. See
previous page for discussion of limtation of these costs.

2overlap With business |osses mght occur since some are recovered by
i nsurance.

tooting was included in this estimte but reported to be minimal.




have been a singular event, it nevertheless pointed out the delicate
bal ance of our societal order, and the key role that electricity plays
in maintaining that balance

Perhaps the nost significant effects of the blackout were those
felt by public and private organizations with responsibility for the
econom ¢ and social activities of New York City and its inhabitants. In
many cases, these organizations were ill-prepared for the blackout and
much of the chaos, economc |oss and individual inconvenience resulted
from this lack of preparedness. A nunber of organizations have now em
barked upon substantive contingency planning prograns including upgrading
of backup emergency generation

1.3 CONCLUSIONS

The maj or conclusions of the study are summarized bel ow.

Regarding General Impact Characteristics:

° The inpacts-of a power failure are in large part determ ned
by the size of the area's population, ethnic diversity, in-
cone, housing characteristics, density, econonmic activities,
and enploynent statistics. New York City, which is unique
in terns of both denographic features and its position as
the financial capital of the world, experienced substantia
costs that are not easily extrapol atable to other regions
of the country. Nonetheless, our exam nation of the NYC
power failure has revealed inportant elenents 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, hum d sunmers and cold winters) will be heav-
ily inmpacted by the loss of electricity for air conditioners
and heating systens.

° In high-density areas, |ike New York City, nost travel per
capita is done via the public transportation system A high
| evel of dependence on electrified transport systems results
in greater econonmic 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 node




Regarding the Impact Classification Scheme:

The devel opnent of an inpact classification schene highlighted
an inportant distinction with respect to inpacts resulting
froma blackout. Direct inpacts, i.e., those inpacts result-
ing fromthe cessation of electricity such as refrigeration
and transportation, are often acconpanied by another class

of potential costs referred to as indirect. These indirect
inpacts are unpredictable and reflect adaptations or responses
to blackout conditions. The looting and arson is an exanple
of an indirect inpact. 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 inpacts can be mtigated through inproved com
muni cations and contingency plans while direct inpacts can
only be avoided through inprovements in reliability standards.

Regarding Economic Impacts:

Qur survey indicated that economic costs attributable to the
the blackout either directly or indirectly were in excess of
$350 nillion. This figure, however, is based on a selective
and stratified inpact assessment and shoul d be regarded as

no nore than a reasonable |ower bound to total costs. The
actual cost of the blackout taking into accound both short
and long terminpacts mght substantially exceed our estimate.

The looting and arson (defined as an indirect inpact) accounted
for al nost one-half of the total econom c costs associated with
the blackout. This fact supports a basic premse of this re-
port, that the indirect inpacts as well as the direct inpacts
must be considered if a realistic econonmic and social cost
estimate of power outages is to be neasured.

The costs to Consolidated Edison were significant, both in

ternms of |ost revenue, restoration costs and, nost inportantly,
new capital investment prograns to upgrade system security.

VWhat has not been ascertained is whether other utilities in

the country, either voluntarily or involuntarily, are initiating
or plan to initiate simlar prograns.

Regarding Social Impacts:

The social costs of the blackout, as defined in this study,
are difficult to neasure. Adaptations to the blackout by
peopl e and organi zations 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 wll
be necessary to accurately document these inpacts in any
detail.
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Regarding Organizational Impacts:

A nunber of organizations in New York City have inplenented
(or are in the process of inplenenting) new contingency plans
and procedures as a result of the blackout. In sone cases,
new back-up generation systems have been added to facilities
Hospitals, in particular, had difficulty in starting and
operating energency back-up systens and have inplenented new
testing and maintenance schedul es

In many cases, of equal or even greater inportance than
actual economc |osses was the loss of credibility suffered
by major industrial firms in NYC such as the banking and
securities industries. (As an exanple of this concern, the
NYC banki ng comunity is now planning to relocate certain
conputer facilities in New Jersey outside the Con Edison
service territory.)

Regarding the Value of Reliability:

Characterizing the New York Gty blackout has hel ped to iden-
tify inmportant conponents, both quantifiable and non-quanti -
fiable, that determine the value of electrical reliability.
In previous studies which have attenpted to assess the cost
of power outages to customers, key factors (e.g., duration of
bl ackout-direct inpacts and tine of day) which were sig-
nificant determnants in the New York City experience, were
not taken into account

A | ower bound on the value of reliability' for end-users can
be established by estimating the :

--net-value of all equipnment and materials for emergency back-up
syst ens

--value of time used to devel op energency procedures

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

A conprehensive methodol ogy for determning the val ue of
reliability is not presently available because of the dif-
ficulties in representing the conplex |osses that result from
an extended power failure. A conceptual framework for char-
acterizing these | osses has been presented in this study (see
Chapter 6). No attenpt has been made to estimate the val ue

of reliability using this framework. one approach for demon-
strating its appropriateness and validity mght 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 STUQY OBJECTIVES AND SCOPE

This study was commi ssioned by the Division of Electric Energy
Systens (EEs), Departnent of Energy (DOE) shortly after the July 13, 1977
New York City Blackout. The principal objectives of the project as origi-
nal Iy conceived were two-fold:

° To assess the availability and collect, where

practical, data pertaining to a wide variety of
I npacts 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
i ndi vidual s, businesses, and institutions.
The study was implemented to conpl ement nethodol ogi cal work underway in the
Systens Management and Structuring Program of the Electric Energy Systens
Division of DOE concerned with devel opi ng new procedures and techniques

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

This work was not intended to be adefinitive and detailed assess-
ment of the blackout and its inmpacts. Rather, the enphasis has been pri-
marily on characterizing a broad spectrum of inpacts relating to the black-
out including economc inpacts, social costs, disruption of inportant
social activities, and other inpacts whose inportant conponents may be |ong
term rather than short term

Exam nation of an unanticipated bl ackout in a large metropolitan
area has few anal ogous events for conparison. Ablackout usually strikes
wi thout warning, the duration is normally unknown to the customers affected,
little advance planning (except for large critical services such as hospi-
tals) is availableto mtigate adverse effects, and the very nature of the

1

See for exanple: “Systems Engineering for Power", U'S. Department of
Energy, Program Report, (March, 1978).




bl ackout tends to exacerbate the difficulties in comunications. \While
there are sone corollaries in a related discipline referred to as disaster
research?, there are few physical events which are conparable to a large
bl ackout .

The difficulties in studying the inpacts of a major blackout
also arise fromthe followi ng: the (often) unique physical and socia
characteristics of the inpacted area, the wide variety of inpacts, the
secondary, and other responses to the primary event (e.g., conplex inpacts
to NYC financial processes), and the time delays in neasuring many of the
effects of the event. Finally, sufficiently disaggregate data to accu-
rately reconstruct the econom c and social activities of the affected
region if no blackout had occurred, and data to accurately capture the

significant costs incurred due to the power failure were in many instances
not al ways avail able.

G ven the unique nature of a blackout and the objectives of the
project,the follow ng methodol ogy for studying the blackout was devel oped:

° A literature review was undertaken to review previous
bl ackout literature, and to review relevant research
on simlar types of disasters (e.g., floods, earth-
quakes) to determ ne whether any of the theoretica
i npact constructs devel oped for these areas m ght be
applicable to considerations of a blackout

° The study team personally interviewed and met with a
| arge nunber of key agencies and public and conmercia
organi zations in NYC which had responsibility for main-
taining a data base on bl ackout-related information and
| npact s

. Inpact Cassification Schemes (1cs) were devel oped to
characterize the kind of inpacts (econom c and social)
that mght beassociated with a [oss of electric power.
The purpose of the ICS was to provide guidance for
| ater data collection strategies and efforts.

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

° The focus throughout the entire study has been on the
useful ness of the data in supporting the eventua
devel opment of a generalized methodol ogy for exam ning
the value of electric power reliability to the end-user

2See for exanple: "Communities in Disaster: A Sociological Analysis of
Col l ective Stress Situations", Barton, Alan (1969).




The data base devel oped for this report has been drawn from a
wi de variety of sources in both the public and private sectors. In sone
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 extrapol ations and averages over sanples
of varying sizes. In general, the data has not been verified for accuracy
except for the test of "reasonableness.” [t is urged, therefore, that the
data in this report be used with caution by other investigators and anal ysts.

2.2 RELATED STUDIES

Several studies were undertaken imrediately after the blackout
by various institutions at the request of the responsible federal, state
and city officials. These studies deal principally with the technica
event, and were undertaken to exam ne the causes of the power failure
and the actions taken to deal with its consequences. In this section we
list and sumarize these various studies. Studies that were undertaken
by both public and private organizations to assess a particular class of
i mpacts to determne whether contingency plans were adequate and what new
procedures mght be required are discussed in Section 4.5.

2.2.1 "Electric System Disturbance on the Consolidated Edi son Systeni,
Federal Power Conm ssion, Staff Report, (tugust 4, 1977)

In a menorandum dated July 4, 1977 from President Jinmmy Carter
to Richard L. Dunham Chairman of the Federal Power Conmi ssion (now the
Federal Energy Regulatory Conmission)., a directive was issued which ordered
the imediate investigation of the power failure "to ascertain the reasons
why it occurred and to recomend specific actions to be taken to prevent a
recurrence." Approximately two weeks later a staff report was subnitted
to the Wite House acconpanied by a letter fromDunham The report began
with a caveat which stated that "the Federal Power Conmission's staff has
not sought to assess any |legal cause and effect relationships between the
social |osses 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 mtigate the effects
of those shortages. The next section of the study was devoted to an analysis
of the Consolidated Edison generation, transmssion and distribution system,
service area and load characteristics, and special system characteristics

A description of the system before, during, and after the power outage was
also presented. The final chapter cited prelimnary recommendations and
actions which Consolidated Edison should imediately act upon. The follow ng
proposal s were made: acceleration of construction of new interconnections,
automati on of conbustion turbine units by renote control, reassessment O

all enmergency procedures for system|oad shedding, provision of standby

power sources to maintain oil pressure in underground cables, testing of

equi pment protecting major facilities,and reassessment of plans to locate
generation facilities closer to load centers. These tentative recomenda-
tions, which address the issue of inproving bulk power supply systemreli-
ability, were subject to revision and qualification during the second phase
of the investigation. This final report' is expected to be released in the
near future

2.2.2 "The Special Commi ssion of Inquiry Into Enerqy Failures", Report
. to the Mayor's Task Force, (Decenber 1, 1977) -

Imredi ately follow ng the power outage, the. Mayor of New York
City formally established a special task force to conduct an inquiry on
the power failure. This Conm ssion was specifically mandated to "determ ne
the cause or causes of, and renedies for, energy failures affecting the
city and its people, and to nmake such reports, recommendations and proposals
inregard thereto as the Conmmi ssion deems proper." The primary objective
of this study was to thoroughly examne the legal and regulatory issues
and responsibilities surrounding the event and to provide recoxmendations
to the appropriate organizations (including the Federal Power Commission,
New York State Public Service Commission, and Consolidated Edison) respon-
sible for inproved systemreliability. 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," Federa
Energy Regulatory Comm ssion was released in July 1978.
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reliability, and an exam nation of the |aws governing the regulatory agencies
and the exercise of their legal authority. The Conmi ssioners responsible

for the inquiry concurred in the overall findings that "The Managenment of
Consol i dat ed Edi son Company of New York, bears responsibility for the

July 13-14, 1977 Power Failure;, and the New York State Public Service Com

m ssion and the Federal Power Commission failed to take actions within their
respective jurisdiction and authority to insure that Consolidated Edison
provi de adequate, safe and reliable service to its customers."”

2.2.3 "State of New York Investigation of the New York City Bl ackout,
July 13, 1977", Report by Norman H Capp, (January, 1978)

In response to the Blackout, the Governor of New York State re-
quested the Public Service Conmission, which is legally responsible for
the regulation of the rates and services of private 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
reconmendations made to the utility. The investigation was intended to
aid the Public Service Commission in making decisions regarding system
reliability and its relative nerits and costs. The third and final report
rel eased in December, 1977, began with an introduction which stated the
follow ng: "...the econonmic |osses alone fromthe blackout are incalculable.
There is no way of even estimating the magnitude of the personal and socia
costs suffered by the people and comunities affected.”" Hence, the report
concentrated upon review ng the operations of Consolidated Edison, the
New York Power Pool and nmenber utilities during the power failures including
an identification of steps necessary to avoid future blackouts (wth specia
enphasis on inproving systemreliability planning procedures).

One of the principal recomrendations nade in the report was to

repl ace the New York Power Pool with "a single entity responsible for the
pl anni ng, design, maintenance and operation of the statew de bul k power

11
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transmssion 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 menber utilities, were cited as major problem

ar eas.

The followi ng statement contained in the Conmi ssion's study is
of particular interest: “The tragic consequences of the July bl ackout
underscore the special vulnerability of the New York City community to the
effects of major power failures. This extrene vulnerability necessitates
a higher level of reliability than may be required--and costs greater than
may be tolerated-- 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 conprised O
eight power utility systems'. Consolidated Edison is anenmber of the NYPP.
The purpose of the NYPP is to obtain mutual benefits for all menbers by
coordinated operation of their systems. The Chairman of the NYPP Qperating
Committee named a task force to undertake a review of the events of July 13-
14, 1977, astheyrelateto the operations and procedure& of 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 taskforce was assigned to specifically respond
to recommendations nmade by the New York State Investigation and Federal
Energy Regul atory Conmi ssion.

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 conmunication between the NYPP menber systens
and NYPP control center; adequacy of the electric systeminformtion pre-
sented to the wyPp System Dispatcher, NYPP nenber systens and adjacent pool s;
training procedures and policies of the NYPP Dispatchers; and, NYPP voltage
control actions and restoration procedures. This internal assessment study
al so contained numerous recomrendations for operating procedures.
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2.2.5 ' System Bl ackout and System Restoration, July 13-14, 1977", Con-
sol i dated Edison Board of Review, Phases |, II, III

Consol i dat ed Edi son 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 Conmttee was charged with the follow ng
three tasks: identify the causes of the power failure; recomend new policies
and procedures which will enhance system reliability; and, establish new
restoration procedures in the event of future enmergencies. These assign-
ments were performed in three phases which lasted a total of 5 nonths.

The first phase report which was issued on July 26, 1977 contained a brief
description of the events which took place between the first lightning .
stroke and conpl ete shutdown of the system An outline of the restoration
process was also included. The second phase report contained an anal ysis
of the operation of automatic protective equipment, actions taken to nain-
tain systemintegrity, and performance of in-city generation. The third
phase review summarized the results of the five-nmonth investigation and
identified the status of each of -the 68 recommendations made to the utility.

2.3 THE BLACKOUT

2.3.1 The Techni cal Event

The sequence of events which began with a lightning stroke at
8:37 p.m on July 13, 1977 and ended with the conplete shutdown of the
Consol i dat ed Edi son system some 59 minutes |ater would probably have been
described as "inpossible" had they been presented as a credible scenario
prior to the actual occurrence. A conbination of natural phenonena, im
properly operating protective devices, inadequate presentation of data to
the system di spatcher, and communication difficulties all conbined to
create conditions which cascaded to the ultimate point of total collapse
of the Consolidated Edison system A full description of the technica
events |eading up to the blackout is outside the scope of the present re-
port; however, a conplete description can be found in the three reports
by Consolidated Edison (1) and a recent summary article (2).

13
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2.3.2 A Descriptive Account of the Gty During the Blackout'

At approximtely 9:36 p.m., on July 13th, 1977, New York Gty
was plunged into darkness as a result of a conplete electrical power failure
which was to last a total of 25 hours and affect 9 nillion people. The
City was already suffering froma sweltering heat wave when the first
lightning strokes commenced, initiating the resultant power failure
During the subsequent 25-hour period as Consolidated Edison attenpted to
restore service, the activities of the Gty and its inhabitants were
severely disrupted. The consequences ot these disruptions, both socia
and economic, is the principal enphasis of this report. To put these
i npacts into perspective, we first briefly describe the events that
occurred during this 25-hour period.

As darkness fell and the blackout continued, |arge-scale civi
di sorders erupted and thousands of youths and adults engaged thenselves in
heavy looting and arson. A total of 1,037 fires were started in sections
of Queens, Brooklyn, Mnhattan and The Bronx, of which 60 were nmajor. Arson-
ists were responsible-for--the fires started in comercial establishnents
supermarkets, appliance and clothing stores. Between the hours of 9:35 p.m.,
July 13th to mdnight July 14th, 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 civilians and 80 firenen.
There wclose to-3000 arrests nade which swanped the City's already over-
crowded and overburdened judicial system Table 2-1 shows a conparison of
rel evant statistics conparing the 1965 and 1977 bl ackouts.

Thousands of protective service personnel were required to report
to duty and many of themwere forced to work several shifts; Decentralized
command was organi zed in each borough to cope with the nmany probl enms asso-
ciated with the coordination and operation of the protective service agencies
during the energency.

"Mich of this material is taken froma variety of nedia sources reporting
on the events during and after the blackout.
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Duration of Bl ackout

Locat i on

Arson and Looti ng
Arrests

Deat hs (bl ackout rel ated)

- CGvilian
Injuries
- Civilian

- Police Force
- Fire Fighters

Fires (reported)

Al arns
- Single Alarns

- Miltiple Alarms City Wde

Per sonne
- Civilian Volunteers
- Red Cross Vol unteers
- Police Force/Oficers
- Firenen/Oificers

"911" Energency Calls

* - Data not readily available

NA - Not Applicable

TABLE 2-
SOME RELEVANT STATI STI CS

THE 1965 AND 1977 BLACKOUTS

1965 (Novenber 9/10) 1977 (July 13/14)
12 hours 26 hours
9 Northeastern States 5 Boroughs of NYC
2 Provinces of Canada West chester County
Negl i gi bl e 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
N |
70,680

Sources: New York City Fire Department, New York City Police
Depart nent (Reports,

| nformal Interviews)

Nor mal 24- Hour
Period (1977)

NA
NA

647

350

1,262
12




Gand Central Termnal was forced to close and even after power
was returned, no electrically powered trains made it into the station during
the nmorning rush hour on July 15th because of converters that flooded, de-
laying alnost 75,000 daily comuters

The New York airports were ordered closed at 9:57 p.m, only
mnutes after the power failure. Auxiliary generators did supply the term -
nals with enmergency 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, dispatchers running the subway system noticed power
surges on the line before the power outage and instructed notornmen to go to
the nearest stations and remain there. Only two trains in the entire system
were in transit when the power conpletely failed, thus rendering unnecessary
any energency relief effort since evacuation of trapped people through ener-
gency exits was not necessary. During the 1965 Northeast Power failure,

t housands of persons were trapped in train tunnels, and nost of the rescue
operations were directed toward that very time-consumng effort.

There was a tremendous increase in tel ephone-use during the
25-hour period. Approximately 80,000,000 calls were made by citizens and
government agencies, which overloaded the tel ephone system and nade com
muni cation very difficult. Al though many of the denmands for emergency
aid came as a result of the looting, violence and arson, there were many
i ndi vi dual s who had to be evacuated fromstalled elevators and sky-
scrapers.  Emergency portable generators had to be provided to those
individuals with critical |ife-support equipnment (respirators, iron |ungs,
ki dney machines) in their hone and health-care institutions with no self-
sustaining systems. Rescue units were hanpered by the inability to obtain
fuel dispensed by electrical punps. Rescue operations were al so hanpered
since food supply for rescues was drastically dimnished by the |ack of
refrigeration and |ooting.
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In the areas hit worst by the looting and vandalism, the vast
amount of refuse, garbage, and spoiled food required the addition of
82 sanitation trucks and 4,000 workers to cope with the clean-up operation.
Heal th officials were required to inspect supernarkets and food supply
stores to nake sure all perishables were adequately disposed of. Insur-
ance conpany officials were required to survey the scorched and scattered
remains of the blackout battle zones inmediately follow ng the event so e
that accurate appraisals could be made. -

The power failure had a special effect on the Wrld Trade Center
whi ch conprises an entire Consolidated Edison service classification.
Energy consunption in 1977 total ed 207,500,000 kWh. There are a dozen ___ __
restaurants in the Wrld Trade Center which serve over 20,000 neals a day,
approxi mately 200 automatic elevators, 35,000 enployed persons and 80, 000
visitors per day. The follow ng account was recorded by the New York City
Port Authority: -«

"By 10:12 p.m July 13th, the Wrld Trade Center's ener-
gency power system had activated presel ected el evators,
energency lighting in publi¢ corridors and fire stairs,
the security center and all essential services. Police
assigned to each building searched for stranded visitors
and tenants and led themto street |evel on energency

el evators. Patrons on the Cbservation Deck el evator
were freed within the hour, but it was close to nid-

ni ght before the Cobservation Deck itself could be .
evacuated. A "Wndows on the Wrld" elevator, in oper-
ation by 10:40 p.m started to renmove restaurant

patrons in groups of 25 to 30. By 1:30 a.m July 1l4th,
the WIC had been conpletely evacuated. Despite the

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

Many ot her disruptions of "normal" activities took place during
the 25-hour period too numerous to include in this description. An inpor-
tant conclusion to be drawn fromeven a superficial analysis of these events,
however, is that no sinple 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 nost
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custoners; electricity has also becone a domnant factor in the smooth
functioning of our society. Any changes to the availability of reliable
electric supply are sure to have conplicated and severe inpacts on the
nation's economc and social systens, not unlike the effects during and
imediately following the OPEC oil enmbargo. In the chapters which follow,
these inpacts 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 (Fec),! was
responsi ble for submtting quarterly reports on power outages which have
occurred throughout the United States. This function was initiated on
Decenber 20, 1966 with an order which stated that a power outage was to
be recorded if it met the following criteria: 1oss of 100 MVIoad (25 MM
from1966-1970), or half the systemload, for a duration of 15 mnutes
(or nore), by a generating unit or electric facility operating at a voltage
of 69 kv (orhigher). The order required that these reports be made soon
after the event and related to the Conmission via tel ephone or telegram
The following itenms refer to the different categories—of-power failures
which were nost frequently reported (3)

° Nat ural Phenonena - icing, snow, sleet, lightning, w nd
tornado, hurricane, vibrating conductors, insulator con-
tam nation, flood and fire

° Equi pnent Failures - line conductors, cable, ground wre,
insulator, control device, generator, transformer, other
generating station or substation equipnent, etc.

° System Operation - overload, overvoltage, undervoltage,
swi tching surge, instability, and m soperation of relays.

° Human Acts, Foreign Objects, and Unknown - aircraft impacts,
aut omobi | e accidents, tree danmage, aninmal 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 reported to the FPC which net the initial criteria. In
Table 2-2 and Figures 2.1, 2.2, and 2.3, electric power disturbances re-
ported to the FPC by utilities during the period of July 1970 through
Sept enber 1977 are sunmarized, including the number ofinterruptions,
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

Regul atory Commission (FERc).  The Economic Regul atory Adninistration
within poe is now responsible for collecting the data and assenbling the

reports on power outages.
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TABLE 2-2

ELECTRI C POAER DI STURBANCES
REPORTED BY UTILITIES REQUI RED TO respoND TO FPC ORDER NO. 331-1
FOR THE PERI OD Jury 1970-SEPTEBMER 1977

Total lactdeats of

tocal Load Reductiem Razards (o the

Total Interruptions rted ln¢{dents Reported Bulk Powver Suppt
T 3] 1 7 _+
I_L: La:d Losd Involved housands of m......‘.‘ii Cus- “ m
oL Tavolved Par Interrup~ Customors tom:gs Aflected Por Veltage Other
Suaxcer Jagernupsiona o tion Averace MW - Af tected Interruption (Ave.) Reductionge Possures
BN 9 2,454 m 628 7 ® (3) 17 1
a $ prTeR w2 ¥ I a ) 3
. 41970 Totals
(Ooa-balt year) 1 3,503 20 839 @ ™ v Ih
1 s 3,048 09 1400, 20 n ° 4
2 6 1,098 12 20l a2 ? ° lo
B AN 3 87 174 30 7% ¢ ° s
4_(orel) A J— } -3 —lt s -2 -2 2.
197 Totals 1 3,075 @2 2,019 19 35 ] 2
1 [} 758 9”5 137 20 H 2 s
1. 13 15081/ 123 533 a 1 1 4
-2 L3 1.601 2 7388/ 152 1 2 3
e =i - Beg Reported — . - -
‘1972 Touals = 4,208 156 1,450 6 1” u 1
1 I ) 193 a2/ s 4 4 4
2 13 11,410 m 8,136/ %0 » (6) 12 1
-3 ’ 1,395 155 . ns/ a 17 (N 1 1
2 1 1 O el '} 2 —1 S
1973 Tetals » 14,351 -39 241 225 » an s s
1 ? snl/ 183 1643/ n 3 1 3
2 n S.414 A2 1,807 01 . 0 4
~3. ? 2,016 e su 7% 1% @ s $
i — Lo, . _n_ 0 ) .
- ! . 1976 Tecals n 9,433 05 2,09 107 35 (e) 12 16
1 3,003l/ 0 13518 10 [} 2 s
2 ? 610 ] n ) ® 3 6
3 13 1,606/ 15 4ss 33 . 1 1
r°- ? i 2 <L 3 2. —
1975 fotals o 3,7% 126 2,432 57 ° ] 1
1 10 1,244 14 m 7 [ [ ?
2 ’ 140 159 %0, 2 1 2 2
o ) 6,326 03 2,305 ” ° s 4
-t P 2 06 10 P+ —0 . JS |
1976 Totsls s 9,832 m 3,602 103 1 n 10
1 1 3 087 13 M) 1 3% On 58 [
? s 5.7% ne e, 06 2 ] 1
3. - . 5,68 -} sl < _o KA A M
- 1Y, 1977 Totals “ 1,238 i 3,678 118 & %) % 1

® 1o parcntheses sre the wumber of other loed reduction messures (coluan 7)
that wvere (nstituted concursently with the voltsge reduction mcssures.

1/ In ene tnstance, the loed was not reporied.

2/ 1a one instence, the nuadey of customcrs was not reported.

3/ 1a two fnatances, the auvaber o customars wes Not reporced

4/ lu three instences, the aunber of cuscomer vae not repected,

Scurce | Pederal Power Commission
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Di sturbance Data - July 1970 Through Septenber 1977
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A close exanmination of these tables reveals anomalies in the
data reported for 1973 and 1977. In 1973, there were 37 interruptions re-
ported which affected al most 9-1/2 million custoners. Power interrup-
tions which occurred on April 3rd and 4th in Florida contributed to a
total of 5,350 MW of |ost |oad, affecting over five million customers.
According to PPC, both outages occurred when the failure of certain
components at Florida Power and Light Company's Turkey Point No. 3 nu-
clear plant falsely signaled abnormal conditions and automatically caused
the reactor to shut down. The first outage occurred at 9:37 a.m and
restoration was conpleted at 4:10 p.m the same 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 | oad involved totaled 17,235 MW  This affected over
5-1/2 million customers. During the Wnter 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
followng (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 wth snow as far
as the southernnost'part of Florida. Early in this
period, mllions of electric customers were called
upon to minimze their electric usage because of
weat her-rel ated bul k power supply deficiencies.
Frozen coal, plant naintenance problens, generation
plant startup delays and environnental constraints
all conbined to place the eastern half of the country
in an extrenmely strained electric power supply
condition."

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

Consol i dat ed Edi son supplies electric service in the five boroughs
of New York City--Mnhattan, The Bronx, Brooklyn, Staten Island, nost of
Queens, and Westchester County--a service area covering about 660 square
mles. Certain custoners, primarily municipal corporations and govern-
nental agencies, wthin the Conpany's service territory receive electric
service fromthe Power Authority of the State of New York through trans-
mssion and distribution facilities of Consolidated Edison. The Conpany
al so supplies gas service to Manhattan, The Bronx, parts of Queens and the
more popul ous parts of Westchester County. Steam service is supplied to
parts of Mnhattan

In comparison with other electric utilities, Consolidated Edison
is fairly large, providing 2.7 mllion custoners a total of 28 mllion Kilo-
watt hours 'in 1977 (6). Approximately 65% of Consolidated Edison's elec-
tric sales are to commercial and industrial custoners, 28%to residentia
custoners and the remaining 7%to railroads, railways and public authorities
Electricity consunption patterns in New York City are discussed in greater
detail in Section 3.3

The total operating revenues 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 gas service and $0.2 billion for
st eam 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 inported energy delivered to the systemis sup-
plied fromthe north through Westchester County. The wedge shape of the
county and the linited availability of transmission rights-of-way results
in closely spaced lines with individual towers carrying a multiplicity
of overhead circuits. The systems other principal interconnection is
| ocated to the west via cable under the Hudson River to the Public Service
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Electric and Gas Conpany (PSEG. It was in fact-thenorthern ties, struck
by lightning that contributed to ultimate system collapse. The western
tie to PSEG was out of service the night of the event. Because of the
popul ation density in the area it serves, the Consolidated Edison system
al so has a |arger nunber of underground cables than any other utility--
approxi mately 77,000 niles in all. This fact also contributed to the
col | apse of the system because of voltage regulation and |oad shedding
difficulties. Furthernmore, the population density in New York Gty has
severely constrained the ability of the utility to install additional in-
city generation

As an operating entity, Consolidated Edison is a nenber of the
New York Power Pool (NYPP). That organization consists of seven investor-
owned utilities in New York State whose purpose is to achieve coordinated
pl anni ng and operation anong the menber systens. At the tine of the bl ack-
out, Consolidated Edison was i mporting approximtely 2860Mw of its 5860Mw
requirements from other NYPP menbers, as well as from Canada (2)

Approxi mately 1200MVN of the 2860MN being inported consisted of
econony transactions with other conpanies. Such transactions are bene-
ficial to Consolidated Edison and its customers because the majority of
Consol i dated Edison's generation is oil-fired and therefore nore expensive
than other forms of generation

The remai ning 1660MVN of inports were from generating units owned
or operated by or for Consolidated Edison, including Unit No. 3 at Indian
Point, a nuclear unit purchased from Consol i dated Edison by the Power Au-
thority of the State of New York (PASNY).

The relationship with PASNY is another unique feature of the
Consol i dated Edison system In 1976, the ownership of several Consolidated
Edi son generating plants and service agreenents with certain custonmers (public/
Cty facilities) were transferred to PASNY. |n effect, Consolidated Edison
merely provides the service of wheeling power from pasny to these customers
via its transmssion and distribution facilities
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3.2 ELECTRICITY USAGE CHARACTERISTICS

Consol i dat ed Edi son Conpany's service territory covers over 600 square
m | es whi chconsists of 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
conpany supplies electricity to roughly 3 million households, 250 nillion
square feet of rentable office space, 3700 public authority locations and
5 railroads (7). Conparing Consol i dated Edison's sharel of energy sales
by class of custonmer to the U.S. for 1974, we find the follow ng:

Share of Energy Sal es
Con Ed (8) U S (9

Cl ass of Custoners

' where Qther in the table refers to public authorities and transportation.
The table points out that New York City is relatively nmore intensive in
sales to commercial custoners and transportation,? and relatively |ess 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 consunption anong Consolidated Edison's residential and indus-
trial custonmers relative to sinmlar customers in the rest of the Nation.
Per capita electricity use by residential customers in New York Gty is
less than half that for all residential customers in the United States.

lwe Wi || use NYC and the Consolidated Edison franchise interchangeably in this
section except where otherw se noted.
2rransportation accounted for 7.1% of Consolidated Edison's sales in 1974.
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I ndustrial customers in the U S., on average, use approximately four and
one half tines the electrical energy used by those customers in New York
Gty (100. These differences stemprincipally fromthe high density of
househol ds and businesses in the Consolidated Edison service territory.
The average popul ation per square mle for New York Gty is 24,800; for
Manhattan it is 61,600. This conmpares to a national average of about 60
peopl e per square mle. The central business district is roughly nine
square mles and accounts for53% of the City's total enmployment. Finally,
with regard to residential customers, the mx of apartments to single
fam |y houses in New York City is atypical of the Nation. As of 1975
there were alnost 5 apartnment households for each single famly househol d
in the Consolidated Edison service territory. |t has been estimated by
Consol i dated Edison that apartments use half the kilowatt hours in a year
relative to a single famly home.

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

This section uses the available published data and research on
Consol i dated Edison's consunption patterns to estimate the electricity
that woul d have been consumed had no bl ackout taken place. The estinmated
hourly | oads are disaggregated by the foll owi ng sectors:

® Resi dentia

o Smal | commercia

° Large conmercia

° Transportation

° I ndustrial and other

3.3.1 Cal cul ation of System Qutput and Consunption

It has been noted in Section 2.3 that the blackout commenced at
approximately 9:30 p.m on July 13, 1977 and termnated at 10:30 p.m on
July 14th. The weat her conditions over that 25-hour time period were near
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design level for maxi mum sendout. Design weather conditions for July
according to Consolidated Edison are a three-day sustained average maxi num
wet-dry bulb (AwD} tenperature of 86.0". On July 12th, one day before

the bl ackout 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
wer e approxi nmated using data from Consolidated Edison's Cass Demand Study
for.1975. That study anal yzed system|oads by class of custoner (residen-
tial, comercial and industrial and public authority), and the information
therein is applicable to the type of |oads demanded on the Consolidated
Edi son system over the duration of the blackout. A daily load curve

exhi biting the hourly characteristics of the systemfor July 13-14 was
established, and is shown in Figure 3.2

According to a conpany spokesperson for Consolidated Edison, the
maxi mum | oad that might have occurred on July 14th was 7300 MW (11). That
| oad woul d have been slightly higher than the previous day's maxinum | oad
of 7264 MN and wel | above the .load on the 15th of 6942 MN A |oad of
7300 is well within the upper 5% of the Conpany's annual |oad duration
curve, thus strengthening the argument that the |oad shape during the black-
out can be approximated froma system peak day load curve. Gven a maximum
of 7300 MW at 3-4 p.m on July 1l4th, and given the |oad shape of Figure 3.2,
it was estinmated that 139,870 MMH of electricity would have been supplied
during July 13th, 9:30 p. m-July l4th, mdnight. There were a total of
46,600 MMH actual ly-distributed during that period, so that 93,270 MM
were lost. This amounts to approxinately 84,000 M\H of sal es assuming an
average system line loss of 10%

3.3.2 Consunpti on By Sector

Al lentuck, Lee and Coldstein (12) investigated the contribution
of several customer classes to the Consolidated Edison's system on sumer
and winter peak days, respectively. The follow ng definitions of customner
classes in terns of their respective Consolidated Edison Service C assifi-
cation were used to anal yze the system | oads:

" Consol i dated Edison Cass Study, Electric Department, 1975.
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Definition of Demand Sectors
Used in Allentuck, Lee and Goldstein (12)

Consol i dated Edi son

Demand Sectors Service Cassification
Resi denti al sci, SC7, SC8, SCl2, SCi13
Smal | Conmer ci al sc2
Large Comerci al Part of SC4 and sc9, SCil, SCl4
I ndustrial and M sc. Remai ns of SC4 and sc9, Conpany Use
Transportation sc5, SC15

Their work made use of a computer model called the Brookhaven Nationa
Laboratory Electric System Mdel. They disaggregated each sector's demand
into end use conponents and estimted the hourly contribution of each

The Allentuck study rather than the Consolidated Edison C ass Demand Study
was used to break down the system|oads because of the forner's greater

| evel of disaggregation. Based on the predicted vaules for 1980 presented
in Allentuck, percent contributions for each hourly load were assigned to
residential, small commercial, |arge commercial, transportation, and in-
dustrial and other customers. 'The percent contributions were then applied
to the estimted -hourly system consunption based on the [oad curve in
Figure 3.2 and a maxi mum sendout of 7300 Mw. A sunmary of the estinated
electrical energy that woul d have been sent out to Consolidated Edison
customers during the bal ckout period can be found in Table 3-I

In terms of relative inpact, the residential customers consume
the bul k of Consolidated Edison's |oad between 5 p.m and 12 m dnight.
As a class, their |oad declines between midnight and 6 to 7 a.m, then
gradual 'y picks up throughout the rest of the day. According to Allentuck,
food refrigeration and food freezers account for over half the |oad between
idnight and 6 to 7 a.m During that tinme period, the remaining |oad is
due nostly to roomair conditioners (central air conditioners under ther-
mostatic control decrease in electricity consunption around 1 a.m and
surge up around 10 a.m). After 7 a.m, lighting |oads, water heating,
smal | appliances, electric dryers, and all forms of air conditioning
gradual Iy increase throughout the day. Refrigerators also pick up in con-
sunption as outside temperatures clinb in the afternoon.
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TABLE 3-1

ESTI MATED SEND OUT ON THE CONSOLI DATED EDI SON SYSTEM
FOR JULY 13-14, 1977 (wm)

Smal | Large I ndustria
Dat e Hour Residential Commercial Commerci al & Msc. Transportation Tota
July 13 22 3128 176 340 1916 265 5825
23 3005 158 171 1965 256 5555
24 2538 149 --- 2 2102 256 5045
July 14 1 1861 126 —2 +1918 240 4145
2 1599 119 m- 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 _——2 1975 193 3520
7 1347 112 127 2068 286 3940
8 1440 178 326 2523 383 4850
9 1600 244 854 2751 476 5925
w 10 1820 327 1804 2174 420 6545
11 1982 384 1908 2166 325 6765
12 2179 397 1928 2135 301 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
19 3025 230 774 1879 407 6315
20 2946 201 561 1908 299 5915
21 3025 179 430 1941 262 5840
22 3101 174 337 1900 263 5775

''Send Qut is defined as total generation plus net energy inports. Table 3-1 allocates

the hourly Send Qut between the classes of custoners used in reference (12) and discussed,
above, on page

Y [
- i

Load for that customer class is negligible.
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The smal | comercial custoners use stems principally fromair
conditioning, food preparation, cold storage and security and |ighting
The differential between daytine and nighttime loads is mostly due to air

condi ti oni ng.

Large commrercial customers have about 1500 MV denand for el ec-
tricity between mdnight and 6 a.m on peak |oad days. Thereafter,
electricity for elevators, escalators, automatic doors, and |ighting
reach full level by 10 a.m and drop down by 7 p.m Ar conditioning
and ventilation fans follow the activity of people in the buildings,
with maxi num|oads for both end uses reached at noon

The railroads and subway systemare relatively stable in elec-
tricity demand throughout the day. Two surges take place during the com
nuter rush hours. Thus, the periods 8 am to 11 am and 5 p.m to 6 p.m.
have nuch hi gher consunption levels than at other tines during the day.

Customers designated as Other include Consolidated Edison and
other large facilities which are neither commercial nor industrial. Sone
exanples of the iatter woul dbehospitals, mlitary posfs, muni ci pal of fices,
federal offices, parks and public sanitation sites. Consolidated Edison
uses electricity to serve generating plants and offices. The hourly |oads
of these custoners. 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
custoners is a subject of enornous contenporary interest to both electric
utilities, customers, and energy analysts. The costs of energy shortages
should he closely related to the determination of standards for reli-
ability of service, i.e., the costs and benefits of providing (or not pro-
viding) sone level of reliable electric service should be in reasonable
bal ance.  The determi nation of these costs and benefits is not a sinple
matter. Mich theoretical work has been done in the recent past on nmargina
cost pricing, i.e., pricing electricity to each customer to reflect the
cost of producing the next kilowatt-hour of energy. In principle, such a
pricing schene should allow the determination of the value of electricity
to different end-users through sone iterative process of adjusting rates
and observing the resultant elasticities, i.e., customer responses. in
fact, little is known about the customer response to.different prices for
electricity, hence the value of electricity to different classes of custo-
mers can, in many cases, only be guessed at. Furthernore, the value that
a customer will place on reliable electric service will be a conplicated
function of economc considerations, |evels of inconvenience and ot her
intangi ble factors.

A nunber of studies have been undertaken to estimate the cost to
the customer and the electric utility of unserved energy. The mgjority
of these approaches focus on the relationship between reductions in elec-
tricity consunption and the proportionate drop in the value of the goods
and services not produced. We will refer to these later as "direct inpacts."
The major failing of these nodels is that they do not account for "indirect
i npacts", i.e., costs incurred that are not directly related to electricity
shortages but arise from social responses to the blackout conditions. The
notion of indirect inpacts (costs) is particularly inportant in the case
of the New York Gty experience sincethe so-called indirect inpacts accounted
for a major portion of economic losses attributed to the blackout.
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The approach taken in this study has been to collect data on a
wi de variety of inmpacts related to the power failure in a number of dif-
ferent sectors of society, e.g., business, governnent, health, transpor-
tation and the utility. Both econonic and social costs are considered
al though no attenpt is made to place an econonic value on levels of in-
conveni ence or disruptions of societal activities. The inpacts derived
in this section are based on a systematic but non-exhaustive data collec-
tion. In nost cases, the data is aggregated and little or no attenpt has
been made to carry out primary data collection, i.e., to survey affected end-
users directly.

4.2 IMPACT CLASSIFICATION SCHEMES

A general classification scheme was devel oped to efficiently
characterize, a priori, potentially inmportant inmpacts of the power shortage
and to serve as a guide--for subsequent data collection activities. In
general, the classification approach has proved a useful prescriptive
tool and can be disaggregated further to whatever level of detail is
appropriate. |

4.2.1 Definitions

Direct Inpacts. These inpacts relate to the interruption of an
activity or service which requires direct input of electrical energy, and
the inmmedi ate consequences of that interruption. Exanples of this would

include the following
. Food spoi | age
° Manuf acturing plant shut down
° Damage to electronic data and |loss of conmputer services

° Loss of life support systems in hospitals, nursing homes
and househol ds

o Suspension of electrified transport

o Traffic congestion due to the failure of traffic contro
devi ces.
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Indirect Inpacts. These are effects whichresuit—from one or

more direct inpacts and reflect social responses made to bl ackout condi -
tions. Virtually all previous studies have dealt only with direct inpacts.
They can be further disaggregated into short, medium and [ong-term inpacts.
Exanpl es of each are as foll ows:
° Short term
~ property losses resulting fromlooting and arson
- overtime payments to police and fire personnel

- cancel lation of social activities due to inpaired
transportation system

o Medi um term
cost of recovery fromlooting
overtime wages for correctional institution personne
| ost tax revenues during recovery period
) Long term
Bbtential increase in insurance rates
litigation costs

probability of disease and contami nation-increased due
to sewage disposal problenms

incarceration of |ooters.
The distinction between direct and indirect inpacts is inportant because it
provides input to the determnation of the nost cost-effective strategy for
dealing with possible electricity shortages in the future. Direct inpacts,
by definition, can only be avoided through increase of end-user reliability
(i npl enent ed either by the utility and/or customer). Indirect impacts, on
the other hand, may be partially mtigated through contingency planning,
i mproved conmuni cations, customer education and other planning approaches.
This distinction is thus convenient for assessing the relative benefits of
alternative strategies for dealing with electricity shortages, e.g., up-
grading reliability versus planning for nore frequent failures.

Local | npacts. Any inpact which takes place within the affected
area is considered to be a local inpact. The Consolidated Edison service

territory covers all of the five boroughs of New York City and the major
portion of Westchester County. The local inpacts for the New York City
bl ackout, therefore, are all the indirect and direct inpacts 'within the
Consol i dat ed Edi son service territory.
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Nei ghborhood |npacts. These are inpacts which take place in

areas outside the affected area. This includes neighboring counties, states
and countries. For exaI’Tp| e, in the New York G ty 1977 bl ackout, the New York

Stock Exchange was closed. This affected business transactions in the rest

of the country and the world

Econom ¢ |npacts. These are inpacts which can be measured in
terms of |ost wages, production, profits, revenues and property and equip-
ment damage. Any inpact (direct or indirect) which can be assigned a
dollar value is an econom ¢ inpact

Social Inpacts. The cessation or interruption of a human activity
whet her it be conducted for |eisure or occupational purposes is a socia
inpact. The changes and adaptations nade in response to these disruptions
which are of a social and physical nature are also social inpacts. It is
difficult to assign,objectively,dollar val ues to these activities and

adapt ati ons.

Organi zational Inpacts. These refer to those procedural, organi-
zational and other changes and reconmendations nade by organizations in

response to bl ackout conditions. Examples m ght include new emergency plans
adopted by the police and fire departnents, and changes in a public health

facility's back-up power system Mst organizational inpacts are of an
indirect nature and reflect social as well as econom c costs.

4.2.2 | npact Cat egories

In dealing with economc inpacts, the follow ng major categories
were identified as inportant:
Busi ness
Gover nment
Utilities (Consolidated Edison)
| nsurance Industry
Public Health Services
Qther Public Services
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These categories include nost of the major econonmic sectors of a netro-
politan region and should capture the mgjority of economc inpacts (both
direct and indirect) although there nmay be problens of double counting.
In nearly all cases, the categories also align fairly closely with avail-
able sources of data. Table 4-1 shows the type of costs postulated a
priori which affects each category. This table was subsequently used to

aid in data collection

In exam ning the econonmc inpacts of a blackout, one nust also

be concerned with the interdependence of economc activities. These
| i nkages can become significant in the case of a prolonged power interruption

The inclusion of social inpacts into our framework is a nuch nore
complicated problem There are difficulties in both defining and neasuring
a social cost. In general, a social inpact associated with a power outage
refers to the changes in social activities which are ordinarily facilitated
by el ectricity-dependent technol ogy, and the social adaptations, short and
long term which are made in response to these changes. |npacts may be
classified according to the type of activity either directly or indirectly
involved. The best way to document social inpacts would be to nonitor
soci al behavior by individuals and groups of individuals during the event.
Long-range inpacts may be assessed by interview ng the population after the
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event.

The collection of such prinmary data was outside the scope of
this study. Indicators of key activities, however, can offer an alternative
nmethod of observation. Here, too, tine and budget constraints can become
significant. The approach taken here was to limt ourselves to data that was
aggregated by avrious adm nistrative agencies involved in monitoring the flow
of people, goods and services in and around New York City, It is recognized
however, that this is only a rough approximtion to the real social inpacts
that occurred. The remainder of this section deals with the economc, socia
and organi zational inpacts and adaptations that actually occurred during and
after the blackout.
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TABLE 4-1

ECONOM C | MPACT CATEGCRI ES

Direct Inpacts

Busi ness Losses

- production time |oss
(duration of blackout)
- damages to plant equi pnent
- inventory | o0ss (food 'spoilage, etc.)

Governnent Losses

transit revenue |oss
city tax revenue |oss

state tax revenue

state tax revenue | o0ss

Consol i dated Edi son

- revenue | oss
- overtine costs ¢for recovery)
- capital expenses for recovery

Cty

State

Feder al

I ndirect inpacts

production timel 0SS
(results of the looting, etc.)
damages to equi prment
inventory | oss
security equipnent installation expense
backup power system costs

tax and transit revenues
energency aid

overtine payments

i nvestigation and research costs

energency aid
tax revenues
i nvestigation and research costs

energency aid
i nvestigation and research costs

capital expenses mandated

| egal fees

i nvestigation and research costs
potential effects on rates




TABLE 41 (Conti nued)

Direct |npacts | ndirect Inpacts

4, | nsurance

- unenpl oyment

- private property

- business property and inventory
" - heal th

5. Public Health and Safety

food and nedical specinmen spoil age increased patient load (results of the looting, etc.)
hospital costs (supplies, operation - backup power system costs
of generators, etc.) - new contingency plan costs
overtime costs
revenue costs

6. .Public Services

-9
- Fire
- overtine costs
Crim nal
Justice
- police overtime costs (state, l|ocal)
- correction costs (short and long term
- court-related costs
Transit
- revenue |o0ss - revenue | oss
~ equi pnent danage - new equi pnent
- backup power system costs
Utilities

(non-electric)
- revenue |oss - overtime (sanitation, water)




4.3 SUMMARY OF ECONOMIC IMPACTS: THE NEW YORK CITY EXPERIENCE

In this section we discuss the economc inpacts of the New
York Gty blackout. The econom c costs docunented here are neither
conprehensive nor exhaustive. For the nost part, these costs are based
on' secondary data sources, provided by numerous public and governmenta
agencies. Thus, the costs listed in each category in Table 4-2 should
be regarded as a broad sanpling of the total econonmic |osses which are
directly and inderectly associated with the power outage. Many of the
potential costs identified in Table 4-1 have not been included in Table 4-2
because of our inability to determne themwth any accuracy within the
scope of this study. Exanples of costs which fall in this category in-
clude the follow ng:

e Losses in retail business

e City, State and Federal tax revenue | osses

e Production tinme |oss

e Conputer industry |osses

e Total loss interest for the banking industry

4.3.1 | npacts on Busi ness

The direct costs due to a power interruption that may be incurred
by businesses generally can be attributed to the follow ng:

Lost production tine
e Damaged plant equi pment
e "Spoiled" product

e Additional maintenance costs

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

affected business activities (industrial processes, comercial activity, etc.).
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| npact Areas

Busi nesses

Gover nment
(Non-public services)

Consol i dat ed Edi son

| nsur ance®

Public Health
Servi ces

Gt her Public
Servi ces

\West chest er  County

TOTALS

"Estimate based on aggregate data collected as of May 1, 1978.

TABLE 4-2

SUMVARY OF ECONOM C | MPACTS'

Direct (su)

Food Spoi |l age $

Wages Lost
Securities Industry
Banki ng Industry

N
WOk
[N e NNl

Restoration Costs 0.0
Overtime Paynents 2.0
Metropol itan Trans-
portation Authority
(MTA) Revenue
Losses 2.6.
MIA Overtime and
Unear ned \Wges 6.5
Food Spoi | age 0.253
Public Services
equi pment  danmge,
overtime payments  0.19

$55. 54

_overtine,

| ndirect (smM)

Smal | Busi nesses
Energency Aid
(private sector)

Federal Assistance
Prograns

New York State
Assi stance Program

New Capital Equi pnent
(program and—
installation)

Federal Crine |nsurance
Fire Insurance
Private Property

I nsurance

Publ i ¢ Hospitals--
emer gency
room charges

MIA Vandal i sm

MIA New Capital Equip-
ment Requi red

Red Cross

Fire Departnent
overtine and damaged
equi pment

Police Departnment
overtine

State Courts
overtine

Prosecution and
Correction

11.5
1.0
65.0

11.0
.01

4.4

.05

1.1

$290. 16

See

previous page for discussion of limtation of these costs.
Zoverlap Wi th business | osses night occursince some are recovered by

i nsur ance.

3Looting was included in this estimte but reported to be mninmal.

43




In the NYC experience only about 20% of the total |osses to busi-
nesses (as cataloged in the present study) can be attributed directly
to the blackout; the balance was related primarily to | ooting and arson of
smal | business establishments. The major business |osses (direct) increased
include the following

° Losses due to the closing of the securities industry

o Wages | ost

° Food spoil age-

@ Banking [losses
H Wellisch (13 of E. F. Hutton Corporation used the follow ng rationale
in estimting the losses to the securities industry. The industry annually
yields approximtely $7 billion in gross revenue, which translates roughly
to about $28 mllion per working day. Wellisch estimates that approximately
hal f the |osses due to the blackout can be made up, which |eaves about $15
mllion lost. To date, no detailed analysis of the inpacts on the securities
industry has been carried out. The Bureau of Labor Statistics (14) roughly
estimated approximately $5 nmillion lost in wages and salaries during the
week, i.e., wages not paid.

The New York State C earing House Association< which represents
el even of NYC s largest clearing banks, indicated (15) that the banking
industry experienced grave difficulties during the blackout. Problens en-

countered included

° Conputer services were termnated from9:00 p.m, July 13
through 4:00 p.m, July 14. As a result, internationa
banki ng business cane to a standstill, donestic banking
hal ted, government securities could not be recorded, checks
could not be cleared, and there was a | oss of interest
paynment s

o No electrical lighting

° Electrically-timed vaults were inoperative

° El evators did not function

. Security systens becane inoperative,
On one systemin the Cearinghouse Association which processes $80 billion
per day, lost interest for that one systemwas approxi mately $13 nillion
Total |osses wer- presumably in excess of this figure. Hence the tota
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direct business losses estimted here ($34 nillion) represent only a

| ower bound on the total |osses. The remaining direct business |osses
due to the power failure are probably obtainable only through an exten-
sive survey.

The bal ance of the total estimated business |osses, about
$155.4 mllion and approximtely 80 percent of the total business |osses,
Is attributed to looting and arson |osses affecting small nerchants in
certain areas of the city. W refer to this as an indirect inpact. A
prelimnary figure for the total number of businesses affected to vary-
ing degrees was 1383 according to the NYC Department of City Planning (16),
al though the New York City Emergency Aid Commissien—(17) received 2339
applications for assistance grants earmarked for blackout recovery. The
final tally to date, according to the NYC Ofice of Econom c Devel opnent,
is nearly 2500. The Small Business Admnistration (18) performed a sur-
vey of those busi nesses af f ect ed by looting, vandalism arson, etc., and,
based on that survey, reported a total estimted damage of $155.4 ml-
lion. A nmore conplete discussion of inpacts of the-blackout-on Snal
busi nesses is given in Section 6.

An inportant factor in estimating business losses is the sensi-
tivity of business inpacts to the duration of a power interruption. In
many industrial processes only a one to ten cycle interruption will cause
a several -hour outage of plant equipment (Gannon (19)) . Several |EEE
surveys (I EEE (20)) have dealt with the definition of a mnimmor "critical"
service loss duration tine for various comercial and industrial activities.
The results of one of these surveys suggest that nmany commercial activities
(15% of those surveyed) considered a period of |ess than one second a
critical interruption. This is primarily due to on-site computer facilities
which did not have emergency power systens. 100% of those surveyed con-
sidered a 12 hour interruption "eiritcal".

In particular, the effects of a power failure on conputers is
of interest considering the ever increasing dependence of business on
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conput er-based systens. In general, the first things that come to
mnd as potential conputer related costs due to a loss of power include:

. Possi bl e damage to the conputer and peripheral equi pnent
. Loss of data

° Costs associated with the inability of the conputer to per-
form inportant functions or applications

Most conmputer systems are designed to shutdown 'gracefully' on
detecting a | oss of power so that damage to the conputer equipment itself
is avoided. \When power returns, the conputer can restart itself automatically.
These power automatic fail/restart features are most useful for short duration
power outages but woul d not serve to protect the equipnent in an extended
bl ackout situation

There is generally little danger of equipnent damage or |oss of
data so long as the outage is of short duration. In a prolonged blackout,
concerns of the operating environment begin to come into play. This is es-
pecially true for storage nedia where loss of data can result froma degrada-
tion of the mediumif environnental conditions stray too far fromthe norm
In fact, there is even sone danger of permanent equi pment damage. It should

{ be noted that conputer systems used for critical applic;tions are al nost
invariably supplied froman 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 |osses in NYC

4.3.2 | npacts on Gover nnent

Cty, state, and federal agencies all faced considerable expense
in dealing with the blackout. The major expenses were, of course, those
related to controlling and recovering fromthe looting, but, due to the
duration of the power interruption, other expenses such as lost tax and
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public transportation revenue becane significant-as—well-— However, in sone
cases, such as the lost transit revenue, the distinction between direct

and indirect expense is not clear. For instance, commters who could not
use the subway but could use buses may not have because the reports of

viol ence kept themaway fromtheir places of work.

The major indirect expenses collected to date are
° Overtime payments to fire, police, and other personne
o Energency aid paynents not covered by insurance.

CGovernnent |osses not related to public or transportation ser-
vices, generally center around special programs initiated to aid in the
bl ackout recovery. At the federal level, this assistance package canme
fromfive differen} agencies, a summary of which is given in Table 4-3.

TABLE 4-3
FEDERAL BLACKOUT ASSI STANCE PROGRAMS

MI1lions

Agency of Dollars
Departnent of Labor $ 2.0
Departnment of Commerce 3.1
Department of Housing and Urban Devel oprent 5.0
Department of Justice 1.0
Departnent of Health, Education and Weifare .3
Speci al Projects .1
Tot al $11.5

The Department of Labor program was adninistered through the Conprehensive
Enpl oynent and Training Act (ceTa) for additional jobs to assist in cleanup
and econoni ¢ devel opnent activities. The Economi ¢ Devel opnent Adninistration
di sbursed the Department of Commerce funds for denolition of destroyed
buildings ($2 mllion), technical assistance to inpacted areas ($.6 million),
adm ni strative support to the Gty Rescue Fund ($.2 million) and |ong-range
econoni ¢ devel opnent and recovery planning (s.2 mllion). The Departnent of
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Housi ng and Urban Devel opment provides its funds in the formof |ow interest
(3% comercial redevel opment loans. The Department of Justice provided
assistance to the NYC criminal justice system through the Law Enforcenent
Assistance Admnistration. Finally, the Department of Health, Education and
Wl fare provided community based econonm ¢ assistance through the Community
Services Admnistration.

The New York State governnent inplenented a $1 mllion energency
empl oynent program through the Division of Youth Office (21). Youth workers
were made available at no cost to small merchants to aid in business recovery.
The major inpacts on state and |ocal governnment were not through provision
of necessary assistance prograns, but primarily through suspension of re-
venue producing public services and increased |oads placed on other public
facilities, e.g., crimnal justice and hospitals. W deal with each of
these as separate categories shortly. One inpact on the NYC government
that has not 'yet been resolved is the $200 nmillion worth of pending |ega
clainms against the City for personal damages stemming from the blackout.

The Corporation Council for New York City (23 expects the NYC Conptroller
to declare the city free fromliability*

4,.3.3 I npacts on Consolidated Edison

__ A large financial burden was experienced by Consolidated Edison
itself in recovering fromthe blackout. In the Consolidated Edison review
of the blackout (1), revenue |osses and other restoration costs were re-
ported to be nearly $10 nillion in addition to overtinme payments during
t he recovery period which were nearly $2 nillion. New capital equipnent
and installation costs for prevention of future incidents currently tota
nearly $65 mllion. Consolidated Edison also indicates that additiona
costs will be incurred as a result of significant changes in their long
term generation and transm ssion expansion plans. The bulk of these-costs
are considered unestimable at this time. Finally, 118 legal suits pending
agai nst Consol i dated Edi son total over $10 billion. None of the suits have
yet been resolved. The costs to Consolidated Edison are discussed in nore

detail in Section 5.3
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4.3.4 | nsurance Paynents

The conbi ned i nsurance paynents of the New York City Property
I nsurance Underwriting Association (230, New York Board of Fire Under-
witers (24), and the Federal Insurance Administration (HUD) (25), po-

tentially total about $33.5 million. It is inportant to note that these _
are potential paynents. The actual funds disbursed as of February 1978,
anounted to only 40 to 50%of this total. The long-termeffects of the

bl ackout on insurance rates are unestinable 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 bl ackout. B
It appears that many backup power systems were inadequate for many hospital Y
activities. To date the only available cost data is that concerning the
increased cost to public hospitals as a result of dealing with the blackout,
this figure is currently given to be $1.5 mllion. (The New York Health
and Hospitals Corporation (26).) The inadequacy of many hospital emergency
power systens has also pronpted the initiation of significant upgrading
of these facilities in many hospitals. The direct effects of the power
interruption include overtine payments, sone of which, however, may turn

- s wm s we i ST EAEE A
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out to be indirectly related to increased enmergency roomactivity. In

addition, food and nedical specimen spoilage due to lack of refrigeration
appear to be insignificant conpared to other costs. The indirect expenses
were mainly emergency room charges nost of which were generated by victins

of street violence
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4.3.6 Gt her Public Services

Crimnal Justice System

The NYC police departnment (27 reports overtinme paynents of about
$4.4 mllion over the period of the blackout. Seventy percent (17,000) of
the NYC police force was on duty throughout the blackout;

The costs associated with blackout-related arrest, incarceration,
and subsequent prosecution are estimated at around $1.15 mllion (NY State
Ofice of Court Admnistration (29).

Public Transportation

Suspension of electrified mass transit facilities as well as gaso-
line punps for buses virtually halted much of the public transportation
network in NYC. Revenue |osses are estimated by the Metropolitan Transpor-
tati on Authority (29 _at about $2.6 million. Vandalism danages and over-
time paynents amounted to an additional $6.5 million. Since the blackout,
MIA has initiated an $11 nillion programto install new equi pment to insure
agai nst massive disruption of the nmass transit systemin the event of a-

future blackout.

Fire Departnent

The NYC Fire Department (30 estimated approximately $.5 million
in overtine expenses and damaged equi pment during the blackout. There were
1037 fires reported, 60.of which were regarded as serious (requiring five
conpanies). New fire stations had emergency power systens, but ol der sta-
tions did not.

Red Cross

The Red Cross (33 in New York City estinmated expenditures of
$7000 cl assified as "emergency mass-care" during the blackout.
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M scel | aneous

Most other inpacts identified to date in the course of this study
were either regarded as minimal,or in the case of sone potentially signifi-
cant inpacts, data was unavailable. These inpacts include civil |osses to
i ndi viduals, costs to private and public health care clinics, and private
transportation such as air, and tax revenue losses (city, state, federal)

4.3.7 Vst chest er County

The econom ¢ inpacts of the blackout on Westchester County were
col lected by the Small Business Adnministration. The following iS a general
breakdown of the costs recorded:

° Protective services $ 75,000
° Physi cal damage to utilities N
(sewage, water treatment plants, s
equi pment  danmge) 13,000 b
o Public facilities 3,000 K
° Program adm ni stration costs 46, 000 %
° Overtime costs and fringe benefits 35, 000 %
° M scel | aneous expenditures 16, 000 E
Tot al $188,000 “

According to the SBA, damages due to looting and food spoilage .in the
private sector were roughly estimted at $.25 million. Although the l|ooting
did not reach severe proportions, a total of 20 arrests were nade

- a2 wn aew
e s oo

The reason we have not isolated Wstchester County as a major eco-
nom c inpact category is two-fold. First, power was restored early Thursday
morning (July 14) and though people were prohibited fromcommting into the
metropolitan area, they wereable to resune normal househol d activities.

I ndustries and manufacturing plants were also able to maintain operations.
Second, the denographic and geographic characteristics in Wstchester County

are on the average very different from New York City. In general, the
impacts in Westchester County were relatively small conpared to NYC.
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4.4 SOCIAL IMPACTS

The social inpacts associated with a power outage refer to al
the changes in social activities (ordinarily facilitated by electricity-
dependent technol ogy), and the social adaptations, which are made in response
to these changes. A power.outage, nuch |ike a natural disaster, is associated
with a sudden disruption in a community. It differs fromnatural disasters
(e.g., an earthquake) in that little physical destruction and few physica
injuries are visited on the comunity. The people and institutions affected
are those usually nore dependent upon a technol ogical econony--living in high
rise buildings, electric space heating, conputerized information system etc

In addition to the above nmentioned effects, a nore drastic adapta-
tion may take place depending upon the circumstances and duration of the
bl ackout.  The interruption of usual comunity activities nmay be acconpani ed
by a suspension of certain social norns--particularly those relating to
legitimate community |eadership and authority, legitinmacy 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 enforce generally acceptable rules and are able to do so when they
have at |east acit community support. Wen these social norns and comunity
support are in abeyance, they have to resort to force, as in a mlitary
situation, to reinpose order. -The appearance of what disaster researchers
call the "emergency social system," (the many individuals and groups who
provi de assistance and relief to victims), is a comunity's attenpt to
reinstitute the rules to reclaimlegitimacy for its organization.

In this section, we describe some of the indicators of socia
change as a nmeasure of social inpacts. W also look at the various end-
uses of electricity in different sectors and suggest some approxi mate
estimates for |evels of inconvenience.

4.4.1 Soci al I npact |ndicators

The following are some indicators that are useful in charac-
terizing a variety of social inpacts.
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Mvement of People and Goods. This indicatar looks at changes

inthe flow of people and goods within and outside the blackout area. The
information tells us little about the types of activities, however.

The Flow of Information. This is useful in getting an inpres-

sion of public activity in and outside of the inpacted area.

Econonmi ¢ Inpacts. Indicators of economic activity, particularly

market activity, are most likely to be recorded and accessible. This is
useful since in some cases social events are paralled by econonic events.

| npacts on Health Organizations. Information on health inpacts,

particularly nortality and norbidity, are available from hospital and city
statistics. Health inpacts on individuals due to social strains may be
difficult to address if at all

Credibility of the Electric Uility. The effects on Consolidated
Edi son are primarily econonmic but may be strongly influenced by enotiona
and political considerations.

Civil Disorder. Here we consider the acts of civil disorder
that were carried out, the geographic, econonic, racial and other var-

i ables associated with the disorders, and the response of the crinina
justice system

4. 4.2 Level s of Inconvenience

In order to arrive at sone estimate of the social inpacts asso-
ciated with a power failure, we first identify sone of the nost significant
end-uses of electricity in New York City. These are (in no particular
order) :

) El evators

o Space heating
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° Space cool ing
. Ventil ation
Water heating

®

. Cooki ng

. Li ghti ng

° Refrigeration

. Wat er punps

° Sewage di sposa

° Electric tools and machines

° O fice appliances

. Fuel punps
Data on percent consunption for each of these categories is generally not
available with the exception of sone residential space heating, cooling and
water heating data. In Tables 4-4 and 4-5, we show these uses of electricity
together with occupational classifications in New York City. W fur-
ther postulate (without supporting data) possible levels of inconvenience
that mght 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-

y city as a function of duration of the power failure. The duration is

a key variable in attenpting to estimte the costs of a blackout.

O particular interest when considering the social inpacts of a
“—power—failure-are the-inconveniences suffered by residential custoners.
The dependence on electricity can vary widely fromresidence to residence
dependi ng upon the unique circunstances surrounding that household. In
general, detailed information on these inconveniences can only be obtained
‘thrdugh surveys of selected residential custoners. An approach for doing
this is discussed in Section 6. In Table 4-6 we show a classification of
residential customers and their possible Ievels of inconvenience to a'
prolonged blackout for different uses of electricity. Presumably these
i nconveni ences can be weighted and sunmed to develop a total inconvenience
| evel for each class of customer.
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fHLoiven ]t ENCE 1 MDEX FOR CRL 1T LAL USES
OF ELECTRICITY DURING A
PROLOMGED POWER OUTAGE
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OUTAGE DURATION I N HOURS
High - The consumer feels great inconvenience and is forced to make adaptations.

Medi um -~ The consumer feels inconvenience and nmay choose to nake adaptati ons.
Lo - The consumer feels onlyslightinconvenience and will not make adaptations.

Figure 4.1
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TABLE 4-6

USES OF ELECTRICITY IM NEW YORK CITY
AND LEVELS OF INCONVENIENCE FOR
RESIDENTIAL CUSTOMERS'

RESIDENTIAL
USES VSERS?

OF
ELacTRICATY

CHILDREN
16YRs ARD
YouNGER
Hote -~
MAKERS
DISABLED,
HANDICAFPED
SieK
GEMIOR
CITI2ENS
STUDENTS,
17¢rs AND
O\LDER

ELEVATORS
(AgOvE BT EL)

- HE
Seace - fiEATNG

T E
~
T Lt
T |L
L AT 1T | onerewoven

SPACE -COOLING
(5U MMERY

L

N —

VENTILATION .

L
ZFZZ%ZFIEﬁIX#IIEWM

oty
——— XX e T

WATER -HEATING
| Cooki ?‘Eé«_’ra\c\
. | LeanTi NC
‘ ReFRIGERATION
TELEVISION

| CroHes/Savine |-

LIFE MAINTAIN-
ANCE EQUIPHMENT

WATER, PUMPS

<
T
Ttk Pl

hIIIIA
I%IPIIII
<~ RERRICIEET

I

SrEREN FIrEMr RITEE

x>
T

SENAGE DISPoSAL
HoHE APPU ANCES

FUEL PUMPS

T
L

1 I = o Y Y Y

rERIERIM

T
EQKS

=<
<

1 - During a prolonged power failure.
2 - Source: Classifications, U.S. Dept. of Labor, “Current Population Survey,” Census Bureau

Key: H - High level of inconvenience, performance and productivity levels are near zero.
M - Medium level of inconvenience, performance and productivitylevels are lower than
normal.
L = Low level of inconvenience, performance and productivitylevelsarencar normal.
NA - Not applicable,
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4.4.3 Sunmary of Social |npacts

The identification of social inpacts in this study is dependent
| argely upon deternmining the changes in activities and adaptations nade
by individuals and organizations to the power failure. Aggregate socia
indicators were used to characterize these inpacts. It is still possible

within this framework to summarize the key social inpacts that occurred as a
result of the blackout. A detailed discussion and analysis of these indicators

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

Appendix A.  The key inpacts follow bel ow.

In exam ning changes in transportafion patterns, it became clear
that the blackout affected transportation significant distances from New
York Gity. Disturbance in air travel was mnor in conparison to train
and notor traffic. During the night of the blackout sonme 15,000 people
were stranded at Kennedy Airport after 10 p.m Furthernore, the nunber
of taxis 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 nunber
of energency news tel ephone nessages requested,from an average ten thou-
sand calls to over eight hundred thousand calls during the blackout.
Tel ephone conpany estimtes were that traffic through residential exchanges
was up by three hundred percent during the blackout. Furthernmore, police
emergency Calls were up by over five hundred percent reflecting the Strain

on civil order and critical services

Most of the data on health effects came from hospital and city
statistics. The nunber of known deaths resulting fromthe blackout is two.
However, an examination of the nortality data suggests that the nunber of
deaths around the tinme of the blackout increased, particularly for those
65 years or older. The categories of respiratory failure and cardio-
vascular were predominant. |n addition to nortality, it is believed that
the blackout led to a nunber of personal injuries (resulting e.g., from
the mel ee of the looting or accidents in the dark).
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The nmost "visible" aspect of blackout-related social inpacts
was, of course, the looting, arson and other acts of wanton viol ence and
destruction. The looters tended to conme from all segnents of the comunity,
cutting across age, sex, and incone class lines. Like many other institu-
tions, the crimnal justice systemfound itself severely strained by the
aftermath of the looting. There were approxi mately 3000 arrests reported
for blackout-related looting, an extrenely -large number of individuals
even for New York City (conpared to approxinately 600 arrests for a norma
24-hour period). The questions nost asked about the blackout were "why?
and could it happen el sewhere?" \Wile it is inpossible to answer these
questions with any certainty, it is clear that other cities in the US
based on historical experience have a simlar potential for social upheavals.

There are many ot her social inpacts beyond the ones catal oged
here. In particular, long-termtrends can only be postulated at this
point. Shifts in population centers, novenent of industry, etc., take
pl ace over longer periods of time and tend to reflect conplex econonic
and/or social factors.

Finally, it is worth noting that the social.impacts and activities
associated with the 1977 bl ackout may reflect a possible enotional condi-
tioning fromthe 1965 bl ackout. such conditioning could be partially
responsi ble for the civil disorders, but m ght also have benefits such as
i ncreased preparedness to-deal with blackout-related disruptions.
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4.5 ORGANIZATIONS

In any large netropolitan area such as New York City, organ-
izations play a key role in the content of their response to energency
situations. Organizations have been isolated as a mgjor inpact category for
several reasons. First, they all have certain responsibilities that insure
the econom ¢ functioning of the comunity and safety and well-being of in-.
dividual s who perform various social activities in that community. In a
regi on likeNew York City, the services provided by these organizations
becone even nore heavily depended upon. Second, many organizations contain
charters or mandateswhichdirect their functions during and after an emer-

gency or crisis situation. Some organizations are directed fromwthin
(i.e., Board of Directors) while others are mechanisns or tools by which
elected officials inplement authority and change (e.g., the NewYork State
Di vi sion of Criminal Justice Services is controlled by the Governor). These
regulated institutions are often directed to review their activities and
recommend procedural changes after the crisis, based on difficulties en-
countered during the crisis. Third, organizations asan aggregate conponent
in the econom ¢ narket place, may be more sensitive to econonmic |osses (in-
directly or directly) incurred by a prolonged power outage. Finally, or-
gani zations are a focal point for data collection because of their respon-
sibilities.

As a first task, we therefore identified as many Organizations
as possible that would have been directly or indirectly affected by the
bl ackout. Directors of these agencies were then contacted and interviews
were arranged. The level of analysis was dependent on the nature of the
data these organizations had collected. Some, as nentioned earlier, were
required to submt formal and conprehensive studies on the specific problems
faced during the blackout (i.e., New York Power Pool, G eater New York Kospital
Association). The follow ng questions were asked during each interview

. Wiat were the primary responsibilities of the organization?

° \Wat were the major problems encountered by each (direct and
indirect) during and after the blackout?
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° Wiat studies were conducted in response to the bl ackout?

o \Wat recomendations and permanent changes were proposed or
i mpl enented after the blackout?

The last question is particularly necessary because procedura
changes made within the institution reflect indirect and long-term econonic
and social costs inplemented to avoid future blackouts (e.g., personne
nust be trained and this requires time and noney). It is interesting to
note how many agencies have either devel oped new enmergency "bl ackout plans"
or updated ol d ones. Several agencies did devel op emergency plans and
backup systenms after the 1965 bl ackout but deficiencies were reveal ed during
the 1977 blackout. For exanple, the Federal Aviation Admnistration (FAA)
and the Federal Conmmunications Conmmi ssion (FCC) devel oped emergency power

systems for their critical facilities after the 1965 Northeast power outage.
These systens were inplenented during the 1977 outage but problens were re-

vealed. Wre services were hindered because of inadequate auxiliary power ac-
cordingtothe FCC, and sufficient emergency serviceswerenot available according
to the FAA. The | evel of response (whether it be new planning measures or
investments in auxiliary power systens) 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 inply that they were not inpacted
as an organi zation. They suffered | 0sses also as a result of the blackout
and their specific responses to these |osses are examned in detail as a
case study in Section 5.3.

The following table (4-7) summarizes the data collected from
the major organizations in New York City which relate to recomendations
and procedures inplenented or under inplenentation as a result (direct
or indirect) of the 1977 power failure.
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TABLL 4-7
ORGAIIZ

ATIONAL IMDPACTS

3. Total number of palice force on-duty:
4. Qvertime payments: $4.34
5. 436 Injuries

17.411

ORGANIZATION PRIMARY RESPONSIBILITIES PROBLEMS ENCOUNTERED STUDIES CONDUCTED RECOMMENDAT10HS AND CHANGES MADE
Mnerican Red Cross 1. Emergency planning |. Provided first-atd to commuters detained at Penn and |None None
organfzation Grand Central Stations
2. Coordinated their efforts 2. Relocated 2,500 civilfans displaced by Fire
ulth NYC's mayor's emergency 3 . Total expenditures: $7,000
task force 4. Total nuwber of volunteers: 120 ) o
New York City 1 . Emergency response 1.lad to respond to # total of 70,680 *91)"-emergency |None I. Modifications |” procedures for off -duty members
Police Department organizatioa calls reporting to duty
2. Maintainlawand order 2. Made 2.931 arrests 2. The processing of large numbers of prisoners needs

to be re-evaluated

New York City
Fire Department

N

. Emergency response
organization

. Response to fire alarms

. Response to elevator end
subway failures

. Provide emergency power t o
critical users; health care
facilities and handicapped
private citizens

. Control and extinguishment
of fires

. Maintaia public health and

safety

1.Mad to respond to 3.900 requests for ald

2. There were 1.037 fires to extinguish

3. Coordination o f returning firemen t o thelr stations

4. Lack of wtilities, rest areas and nourishment

5. 8Q Injuries

6. Total number of firemen and officers: 7. 421

7. Emergency power systems @  rist only In new stations

8. Sinale alarms: 2.724
Multiple alarms: 14

9. Recal) of firemen off-duty

10. Telephone communications were hampered

Il. Overtime costs ® d equipment damage: §.5M

12. Provided portable generators to hospitalsand private
citizens with life-support systems

13. Fuel shortages due to electrical pump fatlures

14. Equipment shortages

IS. lllegally opened hydrants had to be closed

1. Studies of present emer-
gency procedures @ d
thetr adequacy are being
assessed at this time

2. Questionnaire on activ-
fties during ewergency
and types of responses
sent to allstations by
department cowsnissioner

3. Report issued October
31. 1977

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

1. Red Cross must supply food to firemen at central
locations during wajor emergencies. This new
plan has been approved

2. All emergyency plans aust have flexibility,
mobility and control to make optimum use of
1 {mi ted resources

w

warning information
. Oversee the functions o f:
a. major networks

b . radio stations

C. CORMON carriers

d . wire services

r systems were used and proved adequate
for networks and radio stations
. lnplosented the emergency power system (TV and radie)
which was developed after the 1965 NE blackout
4. For theradio stations. misor loss of alr time re-
sultad w»hile switching t o emergency generators

w

5 . Wire savvices hindered because o f inadequate auxiliary

power. LOSS of pawer: 12-19 hours. Could
activation nutlces to broadcast station

6. llew York Clty emergency information system--Defense
Line 1000--activation was delayed

7. Telephone commnication heavily used. 80 mi{)ion
ceils were made during the blackout

not send

Communications”,
November 1977
Questionnatres sent to
the following stations
and networks: ABC, CDS.
NBC, WABC, WCOS, WNBC,
NOR, AP, UF1

Services Involved In
gathering assimilation
and didtr bution o f
esergency information
were analyced.

16. Chaotic trrffic conditions
17. Haler supply e R
v T
New York CHty 1. Public Health and Safety I. Medical faciVities were forced to shut dowm due to | . Routine evaluation of 1. Improvements wade In the PO master emergency
Oepartment o f 2. Maintain safety of perishable the lack of auxiliary power DOH's activities during plan. focused on communicationwithin the agency
Health foods 2. Maintained survetllance over effected ® rees to Insure any emergency
3. Naste disposal end sanftation adequate and safe food and water supplies 2. Go specific blackout
4 . Maintain uncontaminated water| 3. Sanitary patrols were organized for one wesk after study was conducted
supplies the blackout
5 . Maintain medical facilities, 4. Large amounts of garbage, refuse and spofled foods
preventive medicine had to be disposed of. Services o f 200 nelghborhood
paid workers were used for weclean-up ration
5. Since untreated sewage was dumped Into the -Sur-
rounding bay, notices were posted on recreational
beaches prohibiting use
6. Water supply was only a slight problem Sincewost
apartment bulldings have roof tankswith 24-48 hour
storage capaci ty
federal 1 . All major cosmunications 1. For the networks. alrtime loss ranged from 25 seconds 1. 'Effect of the July 13- 1. Networks will review their energency nperating
Communications services to 7 minutes 14. 1927 New York Clty procedures, convert their.enarators from fossil
Commission 2. Emergency broadcast services-| 2. Auxiliary Area Power failure on

fuel to natural gas andwtll unyrade emergency
power  systems

2. lmprovements will be made in all areas .

3. Defense Line 1000 should be activated inmedi-
ately with appropriate personnel on hand to
disseminate accurate information

4. Ability of the wire services to function ade-
quately during un emergency must be improved.
They are now making plans | o remedy their
situation

5. Greater effort needs to be made in 1nforming
local and state offficials of the availability
of€8sfor local use

frosiie R
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CABLE 4-7(CONT.)

ORGAH | ZAT ION

RIMARY RESPONSIBILITIES

state Office’

of court
Administration

V. The prompt arraignment of all
defendants In the city after
cases have been filed

———— PROBLEMS ENCOUNTERED

2.

3.

4.

STUDIES CONDUCTED

RECOMMENDATIONS A N D CHAIIGES MADE

Overtime payments: $50.000

Additional arraignment parts bad to be organized to
handle the workload

Criminal case histories and fingerprints could not
be transmitted from Albany

Tota) cases docketed in thecriminal court between
9:30a.m., July 14-8:00a.m., July 19: 4,694

. Press Release concerning
courts reaction to the
added caseload caused by
the blackout, July 21.
1971

1. Revised emergency plans bared on experiences

New York Clty
Crinlnal Justice
Agency

I. Private non-profit
corporation

2. Assumed the functions for-
merly carried out by the pre-
trial services agency of the
Vera Institute of Justice

3. Interviewing defendants after
arrests

4 . Make release recommendations
to the courts before
arraignment

5. Notlfy released defendants
of their court-related
obligations

6. Criminal Justice system
research

=

N

How

Had to interview over 3.000 people ®
blackout

Made ball recommendations on all defendants based
on community ties

Inadequate tighting made interviews difficult

rrested during

. There was no systematic information on the nature of

each arrest

. ‘A Demographic Profile
of Defendants wrested
In the MNew-York City
Blackout: A Prel iminary
Report”, August, 1977

1. 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

1. State agency controlled by
the Governor

2. Oversee the state criminal
Justice system

. Emergency response agency

. Protection o f civiViver-
ties of those charged with
criminal offenses

5. Provide swift and certain jus
ticeto those found guilty of
crimes

Sow

W —

. Total criminal case load costs: $1M
. Lacked emergency plan
. Communication and coordination of services between

city and state agencies

4. Facsimile machines did not function

o

coN®

. Sertous overcrowding inpre-arraignment detention

facilifties

. Delays In arraignment

Court and correction factlities were without power
Custody and movement of prisoners

Detention factilities lacked adequate food, sanitation
and health services

. 625 of a8}V defendants arrested during blackout waited

3 or more days to be arraigned

‘The Report of the Se-

" lect Committee o n Crim-
Inal Justice Emergency
Preparedness’. October
31. 1977

“Grant Application f o r
$1M to Cover Criminal
Case Load’. submitted by
Crime Control Planmning
Board
‘Emergency Comsmunication
and Coordination Center’
grant appiication,
NYSDCJIS

1. Emergency preparedness comnunication center
should be developed

2. Olrect telephone links withcity agencies, state
officlals and news media are needed

3. Auxiliary power for emergencies of several days
duration |s needed 1" critical areas (detention,
correction and courthouse areas)

4. emergency plan for every c¢ityinNew York
State Is “ceded (special attention to mass
arrests)

New York Power
Pool

1. Comprised o f 7 private util-
ities and the Power Authority
of the State of New York

2. Coordinates operatiom of
electric systems s o that re-
ability of serviceis to-
creased and capita) COILS are
reduced

3. Monitors flows over transmis-
sion lines

4. Coordinates the purchase and

sale of power withim the

state

. Matntains direct computer tie

with gach utility

6. Coordinates Lransmission plan-
aing and construction

7. N ut an enforcement agency

o

. The terminology used to communicatecritical informa-

tion between operators was swbjectio ®  isinterpretatla

. Reserve plck-up porgram would only respome to loss of

generation and could not evaluate transmission)imits
rapidly

. Responses of mesber systems to emergency sftuations

needed coordinrllon

. Sentor Pool Dispatcher's concentration Was diverted

by requests for status Information by adlacent npols

. Data concerning system status wasoftenunclear and

unobtainable

. The NYPP generation reserve schedules and pick-up

times were not strictly adhered Io

“The Electric System
Disturbance of July 13,

1977". April, 1976

V. System Protection Subcmittee has been estab-
lished t0 make rules and recommendattlons for
future emergencies

2. Audit Spinning-Reserve Policy has been revised

3. Updating of dlIstrlbutlon factors has bee”
shortened from 10 minutes to 2 minutes

4. Automatic economic dispatchwlil be suspended
If a system loses a transmission line. until
new distrtbution factors are assessed

5. Audtble alarms have been Installed at the New
York Power Pool {NYPP) Control Center to indi-
cate changes in breaker status

6. Communication procedures have been Improved

7. Formaltraining program for systew dispatches
should be ® rlabllshcd
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TASLZ 4-7 (Cent.)

ORGANIZATION

PRIMARY RESPONSIBILITIES

PROBLEMS ENCOUNTERED

STUDIES CONDUCTED

RECOMMENDAT [ONS AND CHANGESMADE

oW York City I. Represents 17 city owned or I. Emergency generators used untilpowar was restored 1, "Blackout Report'. Sub- 1. Pratesting programs for auxiliary power must b e
ralth and Hospital afftliated public hospitals 2. Switching probless which Inhibitad th. distribution mitted 1o Corparation made wore rigerous
orporation of avatlable power President, July 27. 1917 | 2. X-ray equipment, laboratory services, elevators,
3. Failure to support important services, {x-ray, afr-conditioning al) need back-up power systems
laboratory 3. Need for power to operate 1ifemaintenance equip-
4. Lack of refrigeration |": ment and devices uf people who are nothnspital
e food storage areas patients
¢ blood banks 4. Education programs f o r handicapped citizens needed
o OmLeN SIS 5. Corporation Cosmand Post Is needed to fuprove
. specimen storage arcas cosmunication between facilities
5. Elevators did not have back-up power ® links with emergency medicalservice
6. Alr-conditdoning In critical arcas {1CU's, OR'S, ctc.) - 1nks with mayor's office
7. Watt outlets falled 7 6. Up-to-date V¥stsof key personnel
6 . Microscopes, centrifuges inoperable 7. Revision of Disaster Plans needed
9. Lack of power for an Internal alavm system
10. Telephone call director lights did net function
11. Shortages:
o flashlights s extension cords
o batteries e dry Ice
, 1inens e fresh milk
. disposables o water
e sterile supplies
12. Security
13. Emergency rooms were overburdened--
total visfts: 5.244
admissions: 805
14. Emergency calls: 51
15. Staffing shortages
16. Communication problems
17. Total costs: S1.W
Port Authority of 1. Agency whichbuilds and oper- | }. All transportation frcilities were forced to switch 1.Review session on events 1. No sigaificant recomaendations or changes were
Sew York and New ® tos transportationfacilities to emargency power which had been Installed after which tnok place during made
larsey between New Vork and New the 1965 blackout power outage 2. Changes made after the 1965 NE Blackout praved
Jersey 2. All New York airports were ordered closed at 3:57 p.m. |2 “The Port Authority and to be ® d.quate
2. Operates regional airports In 3. At Kennedy: the Blackout of 1977'. e new on-sitegenerationfacilities
New Yorkand Nw Jersey 15.000 passengers were detained issued January 25. 1978 o re-wiring of transportation centers
3. Law~ enforcement division e parking lot gales would not opem
4 . Maintains safety of all o fleld lights and emergency landing instruments
patrons and oyees were powered by auxil mry power
5. Security of property . operations postponed until 5:34a.m., July 14
6. Ow's 26 transportation 4. LaGuardia:
frellitlies e 200 passengers were detained
5. 32 alrcraft diverted from New York atrports to Newark
alrport
6 . Marine terminals:
. at Brooklyn pters, constant survelllance was
maintained
. passenger ship tenindl used emergency gemerators
7. Port Authority Trans-Hudson:
o operated on Mew Jersey power
e traffic dropped from 146.000 to 37,000
8. Terminals:
e operations conducted on a normalbasis via emer-
gency power
e many sought vefuge In bus terwinals
o New York truckterminalwas closed.
9. Tunnels and bridges:
e operated onpower supplied by New Jersey
10. 200 additional police of ficers were used
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TADLE 4-7 (OWI. )

ORGANIZATION

PREMARY RESPONSIBILITIES

PROBLEMS ENCOUNTERED

STUDIFS CONDUCTED

RECOMMENDATIONS AND CHANGES LADE

Federal Aviation
Administration,
Eastern Region

1. Afrports

2

Airway facilities

3. Flight standards
4. Airtrafflcservices
5. Air transport security

1.

Alrway facilities
¢ 28 standby engine generator facilities became
operational with minieum delays and were fully
maintained
o all carrier terminals were without lighting
‘dark areas"” surrounded the afrports
. baggage handling apparatus and telescoping
ramps were inoperative
o operations at Kennedy and LaGuardia were affected
esufficient emergency services were not available
Alr traffic services
. approximately 30 atrcraft diverted to Newark
Airport
o total Hewark airline operations increased from
§1to 106 between 9:00 p.m. and 12:00 a.m.,
July 13
. Westchester Afrport airline operations decreased
from 10-15 to 7 between10:00 p.m. and 12:00 a.m.,
July 13. Alrportwasclosedforl6 @ |'ut&

1. only press releases from
® ch divisionwere issued.
No overall studies were
conducted

1. Afrway facilities

. after the 1965 NE Blackout. which left the
NYC airports "stunned”, major precautionary
measures hrd been taken to insure continuous
alrport operation during a Power failure.
These measures Included the purchase of 22
new standby engine generators located at
strategic airport facilities and frequent
testing and maintenance of the equipment.
These measures resulted in the proper func-
tioning of emergency power for radar. com-
munications and navigational aids in critical
facilities at LaGuardia and Kennedy during
the entire blackout period

e requested the Port Autherity to upgrade their
standby powe: facilities

Westchester County
Office of
Disaster and
Emergency Services

. Protect health and safety of

citizenry

. Provide disaster relief and

energency services to 18
towns, 22 villages, and
6cities

. Control of Lthe Emergency

Operating Center whichis
used by the following
agencies:
. Parkway Police
. Department of Public Works
Health Oepartment
. Department of
Transportation
. Department o f Environ-
wenta) Facilities
. Department of Social
Services

N =

U1

. Arrests: 20 .
. Emergency generators did not function immediately
. Difficulties In alerting the public

.Doors to fire houses were electrically run, hence

. Damages due t o looting and food spoilagu: $.25M

Other costs generated by blackout: $188,000
{protective services. public facilities, overtime, etc.)
Stores Looted: 43

would not operate because of Insufficient emergency
power

1. Only internal assessment
studies have been
conduc ted

4

3.

1. New training programs un how to operate backup

power systems have been established

2.Updating of all alert procedures and the Emer-

gency Operating Center

New Disaster Task Force procedures instituted
Emergeacy generators in the County Office
Building, County Jalland Parkway Police have
been modernized

. Agreement has been made with Consolidated Edison

that notification of the causes Of all power
fatlures will be made to the Ewergeacy Operating
Center. Prior agreement stated thatnotification
was to be wade only if there wasd nuclear ac-
cideat at the generdating plant.
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PRIMARY RESPONSIBILITIES

PROBLEMS ENCOUNTERED

STUDIES CONDUCTED

RECOMMENDAT IONS A N D CHANGES MADE

ew York State ). Public oversight of the reli- | Causes o f system collapse: ‘Events Leading to the V. Automatic call-up of in-city ygenerationfollowing
ublic Service ability. planning and ade- l facilities were out of service Con Ed Blackout of July loss of transmisslion or generation
ommission quacy of the state bulk power 2. planning and design deficiencies 13, 1977, Raworts | and | 2. Maintenance of in-city ycnerating reserves avail-
transmission system 3. equipment failure t11. To the Governor able to respond to transmission losses
2. Regulatory agency which en- 4. operation without a" adequate safety margin . "Stat. of New York In- 3. Limitatton of automatic reductions I" in-city
forces the Public Service Law. 5. lack o f coordination and direction | n meating vestigation of the New generation under economic dispatch
which givas the Cosmission emergenciles York LIty Blackout-July 4. Prompt return of key fact)ities to service
broad. general power Over the 6. inability to maintainthe [solated system 13-14, 1977%, Norman 5. More rigorous design criteria for Con fd’s trans-
® ctivitles of allprivate Clrpp. Report il wmission facilities
utitities . Case 27302-"Proceeding 6. Stricter safety margins on Imports In New York
3. Review of all transmission 4" Motion of the Com~ city

plans

mission Concerning the

1. Strengthened protective equipment maintenance

4. Regulates each utility's Reliabidity of the Power and testing procedures

operations and transmission Supply in the Service 8. Improved manual reclosing capability

system Territory of Con &d*, 9. Improved cooperation In meeting system emergencies
5. Orders management and operas- February 1978 10. Standards for right-of-way maintenance

tions audits

11. Standards for operatortraining and qualifications
6 . Investigative agency

12. Continuing public review and inspection of proce-
dures and practicer of the New York utilities
13. Single entity be established Lo oversee the oper-

L9

ations of the bulk power system in New York.
independent of the utfifties

14. Request for additionalmanpower to improve regu-

lation over utilities has bee"
Comnission

made hy the

Sreater New York
fospital
\ssociation

. Represents 66 wvoluntary,

c-11 ty owned private
hospltals

Represents 19 non-profit
nursing homes

. Overheating of generator units
Delays in putting units Into service
Transfer swilches and automatic start-up
. Emergency rooms were overburdened
Many hospitals did not hrv. ® bleckwt plan
. Insufficient extension cords ad flashlights
Not enough battery powered ights
. Telephone call director lights did not function

B~ OO WN .-

1. "Report to Greater New

York Hospital Associa-
tion On the Blackout Of
July 13-14, 1977 as Pre-
pared by &Sub-Comuittee
of the Hospital Engt-
neering Soclety of
Greater New York™,
Navember 1, 1977
“Shedding Light o n Hos-
pital Blackout Proce-

dures; A Special Report”,

December 9 . 1977

Y."FatiSafe” written blackout emergency plan is
needed for individual hospitaluse

2. Prepare continuing education proyram for
administrators and engineers sothatlatest
emergency pawer code requirementswil) he
understood

3. Emergency generators must be tested omaregular
and systematic basis

4 . Improvewents i n gencrator room ventilation needed

5. Automatic transfer battery lighting systems are
needed for all critlcal areas 1" the hospital

6. Review availability of extension cords and
flashlights

1. Written elevator emergency evacuation procedure
is needed

8. Emergency electrical outlets should beclearly
marked

9. Emergency generators should be on a written,

formal. preventive maintenance program

10. All emergency generatorsystems should have a"

adjustable timer with a bypass to delay retransfer
from lhe generator back to norma) supply

. LemS s an e SYTTIIIETAAE s 2Tl
9y o
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ORGANIZATION

PRIMARY RESPONSIBILITIES PRIOBLEHSE NCOUNTERED

STUDIES CONDUCTED

RECOMMENDATIONS AND CHANGES MADE

New York City
Mayor's Office

1 . Emergency response organiza-
organization

2. Organized a special commis-
sfon to conduct a" indepen-
dent investigation of the
causes of the NYC power
failure

3. Conducted anexamination of
the federal, state and local
regulatory framework under
which Consolidated Edlson
operates

4. Organized the Emergency Aid

Comnissfon t o facilitate the

Intake and processing of ap-

plications for aid by mer-

chants whose stores had been

burned or looted during the

blackout

Organized a public meeting to

raise funds for emergency ald

from the private sector.

Total raised: $3M

o

1. A total of 2.123 applications for emergency aid had 1.
to be processed

2. Qualtifications for aid had to be assessed

3. Emergency lark Force was organized by the Mayor to
coordinate relief ciforts

'The Spectal Commission
of Inquiry Into Energy

Failures'. December 1.

1977

1. Recommendations in the following areas were made
to_the agencies responsible for improviag system
rellability

¢ 3 new members to Con Ed's Board of Trustees.
should be appointed by the Governor, Mayor
and County Executive of Westchester
New York StatePublic Service Commission
should establish performance standards and
economic sanctions which affect stockholders
New York State Public Service Commission
should have Jurisdiction over the Power Pool
New York State Public Service Comnission
should order Co" Ed to fmplement specific
necessary recommendations
FERC should exercise Its authorfty to the
fullest extent so that relfable Interstate
electric service Is insured

Metropolitan
Transportation
Authority!

89

1. New York State agency which
is responsible for the opera-

tion of New York commuter rail 2,

and bus lines

2. Triborough Bridge and Tunnel
Authority--connects various
parts of the city

3. Power Is supplfed by Con Ed
and LILCO

4. Long Island Railroad

Each operating ® go'cy has

their own police force

o

1. Total losses due to outage: $9.3M-revenue loss, 1.
damages and overtime

New capital equipment costs to
disruptions: $1\M-(estimate)

3. Total trains operating: 213
Trains which did not arrive at stations or emergency
exists before power failed: 7

4. Emergency ex¥t evacuation problems were most severe
for train stuck om Manhattan Bridge

5. Drainage pumps lost power. thus when service was re-
flooding and short-circuiting resulted

6. Fuel pumps-bus

7. Not enough emergency lighting and power

Insure against massive

"Report of the New York
City Transit Authority
relating to the NYC
Electric Power Blackout,
July 13-14, 1977". draft
report. August 16. 1977

i

. All emergency procedures were reviewed

2. Additional emergency power equipment and pumps
were recommended

3. Emergency lighting and fuel handling facilities
for the bus depots (total=20)

4. Requested a separate feed from Consolldrled
Edison, Inc.

§. Auxiliary power Is needed to improve

s lighting

communications
a batteries

Human Resources
Administration?

1. largest city ® ga'cy

2. Operates on Federal Health,
Education and Welfare De-
partment funds

3. Coordinates and maintains all
major social services | n New
York Clty

4. Emergency assistance program

1. Problem areas: 1
e what services were delayed because of the power
failure?
o whichservices ware frretrievably lost?
a what ware the blackout generated service needs?
'

'Assessing |he Impact of
the July, 1977 Blackout
on HRA's Clientele:
Preliminary Ideas and
Questions*, March 10.
1978

one, specific problems are being defined and assessed
at this time

"Source: Conversation with Or. Raskin (Engineering Department) of

MIA on May 1.1978.

2See Section 5.3 for a wore complete analysis of this agency and
problems encountered duringand after the blackout.




5. CASE STUDIES

The characterization of a blackout and its effects is useful in
hel ping to better understand the intrinsic value of electricity to the
customer, i.e., what the realworthof electricity is as measured by the
costs and inconveniences incurred due to interruptions 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
support theoretical socioeconom ¢ constructs. A number of existing studies
attenpt to derive a cost per kw or kwh unserved, but the resulting figures
vary widely. The case studies reported in this chapter-provide an addi--
tional data point on how some key services and activities were affected by
the 25-hour power failure. The case studies were chosen to reflect both
the inportance of the interrupted service, and to illustrate the nature of
the inpact data available. \% consider in this chapter the inpacts on
public services, small businesses and Consolidated Edison:

5.1 PUBLIC SERVICES

5.1.1 Public Heal th

Some of the nost 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 energency room activities

The majority of the New York City hospitals fall into two funda-
nental categories: (1) private hospitals and health care facilities or
(2) public hospitals and clinics. The former category is conmposed of 66
hospitals and 19 non-profit nursing homes. These facilities are collec-
tively represented by the G eater New York Hospital Association (G\NYHA).
The latter group, conposed of 17 large public hospitals, is represented by
the NYC Health and Hospital Corporation (NYCHHC). The inpacts discussed
here are based largely on surveys (32,26) undertaken by these two organizations.

69




Virtually all nunicipal and private hospitals have sonme form of
power interruption contingency plans, as well as emergency back-up systems
that are designed to operate in case of a power failure. Wereas al
hospital s had enmergency power systens for the mpst critical activities
such as operating roons, intensive care facilities, and emergency roons,
only slightlynmore than half of the eNyHA (private) menber facilities had
formal contingency plans for dealing with a power crisis.' Difficulties
with the back-up power systems coupled with the inability of many hospita
staff to report to work enphasized the inadequacies of the hospital con-
tingency plans in many cases

Direct Inpacts

Throughout the course of the 1977 bl ackout, all hospital emer-
gency power systems operated.? The GNYHA survey indicates that in
most hospitals,, these emergency power systems were sufficient for -at |east
24 hours. However, the survey indicated several fundanental technica
problems with these systens:

e~ Delays in bringing energency generating units on |ine

. Overheating of emergency generators -

o Transfer switches for connecting |oads to enmergency circuits
were sometimes inoperable.

The recommendations subsequently issued by the cNyHAa and the NYCHHC
concerning upgrading of hospital energency power systems were made in response
to these problens. Perhaps nore inportant than the operation of the energency
power systemitself, 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 S-I. Particularly inportant
are the activities that were not nmaintained by emergency power in sone facili-
ties. Mst notable were x-ray roons, elevators, nurse call systems, air con-
ditioning in enmergency and operating rooms, nedical gas and fire alarns, and
premature nurseries. In one facility, sone inportant areas such as x-ray
roonms were not supported by energency 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 menber hos-
pitals to which fifty-five of the total eighty-five menbers responded-
2The only exception was Bellewvue Hospital




TABLE 5-1
ACTI VI TIES SUPPORTED BY EMERGENCY POWER

Percentage of Total Facilities!

Item - Support ed Supggﬁted App??gable
Qperating rooms a3 0 17
Delivery roons 63 0 37
Intensive care units al 0 19
Ener gency rooms ad 0 16
X-ray room? . 77 1 6
El evat or' 96 4 0
Nurse call system 88 10 2
gl EL L z 0 1
Medi cal gas al arms 82 4 14
Fire alarm 96 4 0
Bl oodbank 86 0 14
Boi l er plant 81 0 19
Premat ure nursery 58 3 39

'Based on a sanple of 52 facilities surveyed by GNYHA
2at | east one facility.
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Several inportant hospital operations were hanpered as a result
of key activities not supported by enmergency power. The NYCHHC survey

cited the follow ng significant inadequacies

) Lack of refrigeration in food storage areas, blood banks
pharmacies, norgue areas, and speci men storage areas-!

° Lab areas (mcroscopes and centrifuges)

. Mil'ti-unit telephone (key sets) were useless for incomng
calls since call director lights were inoperable. This
hanmpered conmmunication within, to and from hospitals.

Finally, the NYCHHC survey found that only 13 of those hospitals
responding to their questionnaire maintained battery powered units for
energency operations in critical areas of the hospital. The areas consi-
dered most critical for battery powered back-up systens were the follow ng:
Catheterization units

[ ]

® Pacemaker inplant areas
) Speci al procedure roons
° Emergency I 00NB?

. Mai n power panel board

° Boi | er room

’ ° Generator spaces. \

Y Onl'y one hospital, Bellevue, was required to operate\using battery powered
units since its main enmergency power system was inoperable.

I ndirect |npacts

A nunber of inconvenience& and disruptions of inportant services
occurred in the hospitals because of 'staffing shortages and the inadequacy
of the inplementation of contingency plans. The contingency plans actually
inpl emented at nost hospitals were formulated ad hoec'and not in accordance
with previously devel oped 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 "blackout" contingency plan

(2) staff unfamliarity with the emergency plan, even if one did exist,

or (3) inability to carry out the devel oped plan because it assumed circum
stances that were not appropriate, (availability of staff, etc.).

The GNYHA bl ackout report indicated that 28 of those institutions
surveyed had a bl ackout contingency plan, 25 did not. Only 22 of the re- PR
spondents tested their emergency power system under actual blackout con- . -
ditions (i.e., tripping the main power swtch), although alnost all respon-
dents did test their energency generating equi pnent regularly.

The shortage of hospital staff was a fundanental reason-why-many e
hospitals that had blackout plans coul d not effectively inplenent them
The staffing shortage problemturned out to be a major problemfor many
hospitals, during the mdnight to 8 a.m shift. A nunber of specific cir-
cunstances are worth mentioning. The NYCHHC report cited significant
shortages of supplies at many hospitals. \Wereas sone of these shortages
can be attributed to increased patient |oad (the looting victims), another
i nportant source of shortages can be traced back to the staff shortage. , ?
In particular, the NYCHEC reported that in some instances only departnent
heads possessed keys to supply roons or storage closets. |f these depart-
ment heads were absent, supplies were unavailable until they reported to ,
work. As a result, the shortages cited the nost were the foll ow ng: :

° Flashlights and other battery powered |ights ;:

° Batteries '

. Extension cords for access to energency power circuits

. Sterile supplies

. Di sposabl es.

These shortages coul d have becone critical had the blackout been of |onger

duration
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The patient |oads in energency and delivery roons were nuch higher
than normal but the NYCHHC reported that at no tinme during the emer-
gency was there a significant backl og. However, communications presented
severe problens. One of the problems was mentioned earlier--the unlighted
tel ephone key sets. Another was that in hospitals where radio bases were
| ocated, radio equipnent did not have easy access to emergency power cifr-
cuits. Radio mechanics were able to nmake appropriate adjustments in equip-
ment configuration and through ad hoc switching arrangenents, gained access
to energency circuits within one hour

Security in hospitals appeared not to be a major problemduring
the blackout according to the NYCHHC report. The standard procedure to
close all entrances to the hospital except the emergency roons was enforced.
Several mnor breaches were reported in the large public hospitals

The long-term inpacts of the 1977 blackout on hospitals in NYC
center around recommendations issued by the NYCHHC and GNYHA organi zati ons,
someOf which are currently being carried out." The following areas were
addressed by both organizations

Formal i zed Maintenance and Testing Programs: It was recommended
that a regular formal testing program be established for all hospital emer-
gency power systems. The tests should be made under full emergency | oad

and, where possi bl e-under actual blackout conditions. However, the NYCHHC

identified a tradeoff between patient riskand bl ackout testing in some
cases.

Mai nt enance prograns should be witten, formal and supervi sed.
They should al so include regular assessment of enmergency |oad requirenents.

Energency power circuits and transfer switches should be carefully
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,

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

and Electricity, (4) National Fire Protection Agency, and (5) the us De-
partment of Health, Education and Welfare. Some hospitals in the GNYHA
survey were not certain whether their emergency systems were in conpliance
with these established standards. |t was reconmended that these power system
requirements be standardized and adhered to by all hospital establishnments.

Formal Established Blackout Plans: It was recomended that stan-
dardi zed bl ackout plans be adopted by all institutions, personnel be fanmliar
with these plans, and that the plans be regularly exercised.

Econom ¢ 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 nore detailed
-account is given in the NYCHHC report.

Estimated Excess Costs Due to the 1977 Bl ackout:
Health and Hospitals Corporation

Overtine to Hospital Staff s 431, 550
Overtime to Affiliated Staff 129, 600
Net Conpensatory The Equival ent Costs 431, 550
Supplies, Operation of Cenerators, etc. 134, 246
lost Revenue (Cosed dinics) 365, 000

TOTAL $1,491,946

The long-term econom ¢ costs to hospitals will be those incurred
by upgrading existing enmergency power systens, nodifying them where necessary
so that they can service the nost inportant |oads, constructing and inple-
menting carefully planned blackout emergency procedures for all hospital
facilities, and finally, energency power system naintenance prograns recom
nended by the nycaHC and the GNYHA. Al of these costs are at this point
unestimable.
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5.1.2 Fire Protection

The role of the fire department is always critical during periods
of crisis and disaster. The blackout was no exception. In addition to
fire protection activities, the fire departnment is responsible for the
evacuation of subways and elevators, alarns and energency calls, and sup-
plying back-up power to health care facilities and handi capped 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 comercial buildings,
supermarkets, appliance and clothing stores. They were started by |ooters
and arsonists on lower floors and due to the age, height and density of the
bui | dings spread quickly. The number of alarns totaled 2780 conpared to
a normal average of 1274 during the 25-hour period. This rapid increase in
the nunber of alarms coupled with an abnormal nunber of Iarge-scale fires,
had to be handled by a fire force substantially reduced in strength be-
cause of limted overall resources (See Figure 5.1).

In a-report submtted to the New York State Public Service Com
mssion in 1971 (33), in. response to procedures of electric corporations
for load shedding in tinmes of enmergency, the follow ng statement Was issued:

There are high rise buildings in virtually every
sector of Consolidated Edison's service area.
These present a number of special problens. Prob-
ably the nost serious is failure of a building
elevator. This has two possible adverse conse-
— quences--First, the elevator may be in use at
the time of the power failure, in which case pas-
sengers woul d be trapped until power is restored
or a rescue teamw th auxiliary power equi pnment
arrives. Second, the unavailability of the ele-
vator may inpede evacuation of the building,
particularly with regard to very tall buildings-and/
or inform occupants. A related problemis failure
of corridor and stairwell lights. Even during
dayl i ght hours this could pose a problemin the
case of corridors or stairwells |acking w ndows.
Covi ous safety problens are presented if occu-
pants nust stunble around darkened corridors and
stairwells during evacuation. (See Table 5-2)
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Map shows where fires were heaviest during the bisckout's looting and arson

spree: O Jamales Av. and along Linden Blvd. in Queens; on Utica Av,, Flatbush

Av.,, Eastern P K w y . and Broadway in Brooklyn; om Third Av. | a Harlem; along

Seventh and Elghth Avs. near Ud St. and en the Upper West Slde in Manhattan, and
oq the Gragd, Concoyrss and along Tremoat Ay. in The Bronx.

Source : The New York Post, July 15, 1977, pg. 17.
FIGURE 5.1 MAJOR FI RES DURI NG BLACKOUT
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TABLE 5-2

RESI DENTI AL sTRUCTURES | N NEW YORK CI TY

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

13 and up 357,904

Structures

Wth
Stories Passenger El evators
4 and up 1,090,085

Source: 1970 Census, SMSA, New York City Housing
Characteristics.
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The nost serious problem according to the Mew York City Fire
Department, was the need to respond to over 3900 energency calls. People
trapped in elevators, senior citizens who could not find their way in
the darkened stairwells, and individuals dependent on life support equip-
ment (there are over 1100 such people according to Consolidated Edison)
all needed immediate attention.

The increase in alarms was briefly mentioned above. |t is neces-
sary to explain the inplications of this in greater detail. In 1971 the
New York Gty Fire Departnment issued standardized procedures for operation
during electrical power failures." According to this report, the follow ng--
woul d operate on an emergency power systemin the event of an outage.

) Voi ce alarm system

. Departnent tel ephone system

° Department radio system

° Primary bell circuit

° Street boxes

° Public tel ephone system

'y Energency power in hospitals and nursing homes.

It was stressed that all private fire alarmand fire protection systens

woul d probably be out of service. The reason for this is that water flow
signals would not besent to the private firm alarm conpanies in the ab-
sence Of power in the custoner's buildings; Property protected by autonmatic
fire alarmsystens (rate of rise and heat actuated) would be without that
service. It was stated that delayed alarnms and severe fire conditions shoul d
be anticipated. Finally, buildings dependent on fire punps to maintain
pressure on the upper floors, would be without protection on those floors

i f auxiliary power was unavail able.

The following four itens were discussed with respect to water

suppl y:
° St andpi pe and sprinkler systems in buildings up to six

stories high would remain operable because of their direct
connection to city water mains.

1"a11 Units Crcul ar #213, Procedures for Electrical Power Failure", New
York City Fire Department, February 18, 1971
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° St andpi pe and sprinkler systens in taller buildings would
remai n operable as long as water remained in the pressure
or gravity tanks. This would be quickly depleted under
fire conditions

) Boost er punps woul d not function (except in hospitals, and
in nursing homes where auxiliary power is naintained)

o The Coney Island high pressure punp would be out of service
However, fire boats could be used to augnent the system

As the blackout continued, and the situation began to stabilize,
there were other problens which the fire fighting forces were faced with.
First, a pattern offrepeated incendiary fires occurred in the same buil dings
despite extinguishnment and this continued until the structure was com
pletely denolished. There were many injuries due to the abnormal fire
activity and exhaustion was conmon due to the extreme tenperature and
humdity. In addition, food supplies and rest areas were not readily
available.  Equi pment was also in short supply due to the great demand
for service. Fuel supplies.were quickly depleted because of electrical

punp failures.

Wien the power-returned, thousands of buildings, especially those
used for comercial activity, presented fire hazards and structural hazards
due to rubbish, debris and partial structural collapse. These had to be
inspected by units, and either destroyed or boarded up to prevent injuries

and deat hs.

The Fire Department regard problens such as the lack of utilities
(i.e., water), the prevision of portable generators for lung respirators
in homes, and fatigue, to be of paranount inportance in the event of future
‘blackouts of |onger duration. Energency and pre-fire plans are presently
being reviewed for adequacy and contingency plans for a 4 day power failure
are being devel oped.’

!see Table 4-7 for an analysis of the changes and recommendations made in
the NYC Fire Department.
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5.1.3 Police Protection

During the July 13-14 power failure, the Police Department was
in great demand throughout New York City. Calls to the police emergency
nunber *911", which indicate efforts by individuals and households to seek
hel p, 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 vandalismwas reported. The police force in New
York City, which is the largest in the United States, totals 24, 960;

18,858 were considered available for emergency duty. Excluded from that
avai | abl e contingent were 6102 menmbers on vacation, sick or mlitary |eave.
Hence, 17,411 reported for duty conpared to a normal tour of duty of about
4700. Arrests totaled 2931 and injuries sustained by the police force
total ed 436. The Assistant Chief of Operations, however, made this state-
ment dated April 6, 1978:

"The inpact of the 1977 Bl ackout upon the Police
Department was basically one of a financial nature..
The inpact on its services was greatly dimnished by
the preparation of contingency plans fornulated after
the 1965 Blackout. These plans are continually updated
and coordinated with other city services by our Ofice
of Civil Preparedness. It is anticipated that certain
modi fications will be made in our procedures for off-
duty nenbers reporting to duty and for processing of
| arge nunmbers of prisoners.”

of all the energency calls received, the Police Department esti-
mate that only 10-20% required a radio car run. Thus, the additional calls
were for accident and non-energency services. The non-energency calls in-
vol ved bl ackout-related needs. People in high rise buildings were trapped
in elevators or could not get down the stairs, handicapped and el derly
needed assi stance, and ambul ances were called for people who depend on
|ife maintenance equipnent. Early in the blackout, an enormous nunber of
people called to find out what was happening or sinply for information about
public transport. During the power failure, the role of the police expanded
considerably--their non-crinmnal related services becomng relatively nore
significant.
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5.1.4 Sewage Di sposal

"Electric power is required in two aspects of sewage disposal

treatment and punping. If there is a lack of power at a treatment plant
raw sewage will by-pass the treatnment process and flow into the waterways
as unprocessed sewage. If there is a lack of power at a punping station,

sewage will not flow and ultinmately will back up at the |owest points of
input (usually basements in lowlying areas). Both consequences nust be
avoi ded for reasons of public health and environnental protection."(33)

This assessnent was presented to the State of New York Public
Service Commission in order that procedures for |oad shedding by electric
utilities be thoroughly investigated. According to this study which was
done in 1971, many of the sewage treatment plants and punping stations in
Vestchester County and New York City, had standby power supplies to accom
nodate el ectrical interruptions of short durations. There were a total of
12 sewage treatment plants and 33 sewage punping stations in Westchester
County and a total of 25 punping stations located in Brooklyn, Queens and
St aten Island;-which had been reviewed by Consolidated Edison at that tine
(1971). The basic conclusion was that raw sewage woul d have to be dunped
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 Departnent
of Health, untreated sewage flowed continuously into the harbors. The en-
vironmental , health and ecol ogi cal inpacts indeed are significant. Signs
were posted on all neighboring beaches prohibiting use to bathers and

swimers . But to date, no studies investigating these inpacts have been
conducted. It is not known how many people wereaffected and what the rea
| mpacts were

5.1.5 Wat er Supply

The New York City water supply systemrelies primarily on gravity
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o nove water fromits reservoirs, through the City's nains and to naintain
pressure throughout the system  Sone power is requirted, however, at punping
stations and reservoirs. In addition to the inportance of adequate water
supply for fire-fighting purposes, |o0ss of pressure in water mains nmay

pernit contaminants to seep into the water supply. Hospitals also cannot
perform cartain vital services wthout water. During the recent power
failure, the lack of water was not a significant problemfor several reasons.
Most apartment buildings have roof tanks with a storage capacity of 24-48
hours. Since New York City maintains gravity pressure of 60 feet, water

will flownaturally up 5 or 6 stories. High-rise buildings nust use electric
pumps - to provi de adequate pressure 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 nore difficult and hazardous than for
others. If the power failure had occurred during working hours, nore people
woul d have been subjected to such inconveniences. This would especially

be the case in downtown Manhattan

5.1.6 Transportation

According to the New York Metropolitan Transportation Authority
(MTA) there are on the average, 7.5 million transit trips taken during each
weekday. The Authority is responsible for all commuter trains, subways and
public buses which operate in and out of the City. This represents about
gos of all public transit operations. According to the MIA a total of
5.8 million transit trips were directly affected because of the power
failure. This does not include the nmillions of automobile trips which
were indirectly hanpered bacause of the failure of traffic control devices,
and inoperable gasoline punps. Sixty percent of all trips taken in New
York city involve the use of private vehicles, thus without the use of a
questionnaire or interview directed at these riders it is inpossible to
calcul ate the true extent of inconvenience. It is possible, however, to
give a brief analysis of changes in transportation patterns due to the
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power failure. The table below provides a base line for understanding
nornal transportation patterns in the New York City area.

ANNUAL. RAPID TRANSIT RI DES*
(in thousands)

NycTal PATH? SIRTOAZ Newar k" Total
1975 1.053. 933 38, 340 4.400 2.409 1.099.082

lyew York City Transit Authority

2port Authority Trans-Hudson Corporation

3staten |sland mapid Transit Qperating 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, famly
and leisure-related activities. It is integrated into the bus and auto-
mobi | e 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 autonobile, transfer to the city subway system for the conpletion
of their trip. The dependence of New Yorkers commuting to work on these
various nodes is shown bel ow.

MEANS oF TRANSPORTATION TO WORK'
{(in percents, in thousands)
New York Counties Suburban Counties
New Staten West~  Rock-
Bronx Rings York Queens Island Nassau Suffolk chaster |and
Auto (%) 25 15 10 25 52 72 84 63 83
Bus or
Train (%) 65 74 65 65 33 19 8 23 6
Other (%) 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
Housi ng Characteristics, N Y. swsa.
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Approximately 74% of the trips to work are facilitated by bus
or train in Brooklyn and 65% anong Manhattan, Queens, and Bronx househol ds.
These forms of transport are less significant in the suburban counties
where the autonobile accounts for some three-quarters of the hone to work
connections. Hence, during the power outage, the inmediate response to
shift to autonobiles was nost |ikely nmade by the suburban comuters. The

next table shows the proportion of households having at |east one autonobile .

avail abl e
AUTOMOBILES AVAI LABLE BY HOUSEHOLD
(in percents, in thousands)
New York Counties Suburban Counties T
New Staten West~  Rock-
Bronx Kings York Queens Island  Nassau Suffolk Chester I|and
Elbgre (%) 62 59 21 64 80 92 93 83 90
None (%) 38 41 79 17 20 8 7 17 10
Total (Ss)(491)\‘(876) (686) (691) (85) (401) {296) {281) (61)

*Source : 1970 census Tract of Popul ation and
Housi ng Characteristics, N Y. sMsa. S

The proportion ofautonobiles available by household is as |low as
21%in Manhattan and as high as 80%in Staten Island. In the suburban
counties, alnost all households have cars. The exceptions would tend to
be for the elderly and handi capped.

On a typical workday, the Long Island Railroad brings 101, 300
passengers into the City, 79,100 of whomarrive at Pennsylvania Station
Conrail carries 72,000 fromthe suburban counties in northern NewJersey
and New York into the central business district. Al of these trains de-
pend onelectricity within NewYork Cty, hence, were inoperable during the
bl ackout. Mdtor transport was the only neans of travelling in the city and
into the city beyond walking distance. an exanmination of the notor trans-
port passing selected crossings into and out of NewYork City suggest a
trend to shift the center of activity away fromthe affected area.




conPARISON OF rtrapric FOR JULY 7 awp JCLY 14
AT SI X PORT aurHorIiTY CROSSI NGS
East Bound Traffic
Crossings July 7 July 1-1 3 Difference

Hol 'and Tunnel 31,780 24,293 -23.8

Li ncol n Tunnel 49,717 28,371 -32.9

George \ashington Bridge 114, 560 95,678 -15.4

Hudson River Subtotal 196, 057 148,250 -24.4

Bayonne Bridge 5, 625 6. 237 +11.9

Cothal s Bridge 24,344 25,838 + 5.1

Quterbridge Crossing 14, 817 17.012 +14.8

Staten Island Subtotal 44,786 49,147 + 3.7
-19.0.

ALL CROSSINGS W 107307 !

Al'l motor approaches from New Jersey directly into New York City
(Hol I'and, Lincoln and George Washington Crossings) experienced a decrease
intraffic on the day of the blackout. In fact, the drop was as high as
43% for the Lincoln Tunnel leading into md-town Manhattan. |n contrast,
movement between New Jersey and Staten Island increased. These would be
mostly Staten Island residents who work in NewJersey but they do not com
prom se a significant conponent dependent upon transfer to trains. Traffic
vol ume, however, does-not reflect the social activity which these commters
are engaged in. W do not know whether these people were engaged in work,
pl easure or family-related activities on the day of the blackout. W can
get some sense of that by partitioning the traffic according to the various
means of transport. This is shown below for the Lincoln and Goethal s

Crossings.
R COVPARI SON OF BUS, TRUCK AND CAR TRAFFIC
AT TWD CROSSINGS oNJULY 7 AND 14
East Bound Traffic

L1 NCON TUNNEL Buses Trucks cars Tota
July 7 3,957 4,645 41,115 49,717
July 14 3,204 1,815 23,352 28,371

GOETHALS BRI DGE
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 nunmber of buses decreased onlyslightly, as the Port Authority
reports that these buses had fewer passengers. Wth business activity at
a virtual standstill, the trips to work nmust have been ninimal. The nunber
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of trucks declined even nore. Thus, the delivery of goods to and from
Manhattan was sharply curtailed. This includes food supplies, merchandise
and materials used for the various manufacturing and retail industries in
the city. The lack of refrigeration for foods, elevators to assist in
deliveries, and workers, rendered nercantile activities virtually useless.
One can begin to picture the chain of events which takes place when elec-
tricity is not available. Though trucks, cars and buses were able to
function other factors like the loss of refrigeration and elevators in-
hibited their usefulness. It is inportant to keep in mnd, however, the
fact that fuel would have been a problemif the power outage was of suffi-
cient duration due to the inoperation of fuel punps.

The inpacts were | ess 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
automatical ly provided sufficient power to operate essential services.
The switchover at the Quterbridge Crossing failed at the onset of the ener-
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 powerfailure
on the other) were normal, except for the fact that the decision was made
to increase the headway between trains from3 to 6 nminutes because of the
decline in passengers. On a normal day, 148,000 people enter Mnhattan
on these trains. On the 14th, traffic was reduced to 37,000 people. This
was not a result of a transit failure, though the lack of a subway con-
nection would have discouraged nmany riders. Basically, there was no place
for people to go when they arrived in Manhattan unless they were net by
a car, taxi or bus.

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

Operations at the Port Authority Bus Term na
were conducted on a normal basis, though the use
of energency generators and additional tenporary
l'ighting was provided where necessary, particularly
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in the ticketing areas. Hundreds of visitors and
theatergoers, wunable to get hone, and comunity
residents afraid of crime in dark areas stayed
through the night of July 13th under Port Authority
police protection. Al tours of duty were ex-
tended, enabling the police, operations, mainte-
nance and sanitation units to function at norma

ef ficiency.

At the George Washington Bridge Bus Station,
energency power available from New Jersey provided
sufficient illumnation. After the last bus de-
parture, just before 2:00 a.m, July 14, all en-
trances but one were closed. The Fort Wshington
Avenue end of the building was kept open as a
public service to shelter distressed area resi-
dents. Traffic was light on July 14th. The sta-
tions's consunmer service tenants, closed when the
bl ackout occurred, began reopening after noon on
Thursday. Al services were restored at 4:15 p.m

At the New York Truck Term nal, maintenance
personnel arranged emergency lighting and fire
protection. Tenants, closed down and rel eased al

enpl oyees except security personnel. Normal opera-
tions were resuned Friday, July 15th.

Marine Term nal s

The Brooklyn piers and Passenger Ship Terminal were affected by
the blackout. Constant surveillance had to be nmaintained by the Port
Authority security personnel to protect the facilities. At the Passenger
Ship Termnal, the ocean |iner, Queen Elizabeth 2,.was scheduled to arrive
with 1400 passengers early in the norning of July 14th. Emergency power
generators were- borrowed fromthe Lincoln Tunnel and Port Newark and alter-
nate neans of discharging the passengers were arranged. Passengers with
hand | uggage began |eaving the ship at 9:30 a.m and baggage and autono-
biles fromthe hold were unloaded by 12:00 p.m People wereforced to
use taxis for any travel beyond the terminals prem ses. Power returned at
2:00 p.m and normal embarkation procedures were put back into operation
at that tine.

Avi ati on

Di sturbance in air travel was mnor in conparison wth that of
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the rail transit and notor traffic systems. The power failed at Kennedy
International Aiport at the end of the peak departure hours, with nmany
aircraft |oaded with passengers and prepared for takeoff. Sone carriers

di scharged their passengers imediately into the termnals. Ohers kept
passengers tenporarily in the relative confort of their aircraft. During
the night, some 15,000 people were stranded after service was terninated
at 9:57 p.m Mstly, these werearrivals awaiting transportation from the
airport or departures awaiting scheduled flights which were forced to be can-
celled. A total of 108 airline operations were schedul ed between 9:00 p. m
and mdnight on July 13, and of those, 37 operated before the airport was
cl osed

Energency generators automatically supplied the termnals wth
light and power. Oher generators powered field lights and landing in-
strument |ights to enable an aircraft to land in an emergency. Although
sonme power returned tenporarily 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 inpacts of the power failure were re-
latively mnor. This was primarily because the airport had been schedul ed
to be closed from12:00 a.m to 7:00 a.m, July 14th, for nighttime repair
and construction work on the runways. Therefore, a total of 60 airline
operations were schedul ed between 9:00 p.m and mdnight, July 13th, and
of those, 39 had operated before the airport was closed. Wien the blackout
occurred, only three aircraft were |oaded and ready for takeoff. They were
gui ded back to the ranp by surface vehicles. Two-hundred passengers were
detailed at the airport. Departure fromthe parking lots was a najor problem
since the gates and ticketing were electrically operated. As at Kennedy,
parking area enployees conputed parking fees manually. This resulted in
severe traffic jans and |ong del ays.

Newark | nternational Airport readily handled 32 diverted aircraft

from Kennedy and LaGuardia Airports. Three departure aircraft were del ayed
for 15 mnutes because of severe weather conditions. There were no reported
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arrival delays. There were a total of 51 airline operations schedul ed
between 9:00 p.m and mdnight, July 13. The total number of airport
operations during this period came to 106.1 (See table bel ow)

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

1975 41,874*

*Trips to and from the Port
Authority airports represents
tg)rq revenue passenger traffic
donestic and overseas flights
at J. F. Kennedy, La Quardia
and Newark Airports only.
Source : Regional Plan Associa-
tion, "The State of the Region
1977", Novenber 1977

Taxis were available for nost of those conmuters termnating at
Kennedy, LaGuardia and Newark Airports, as they were throughout the city,
at least during the early hours of the blackout. Wen the bl ackout occurr
most of the fleet cabs were' already fully gassed and in repair, though
maneuvering through the crowded streets without traffic signals was a prob
The nunber of available taxis declined, however, as the blackout progresse
because most of the gasoline punps were electrically activated.'

5.2 SMALL BUSINESSES

5.2.1 | ntroduction

The most visible i npact of the blackout was the |ooting and dam
aging of small businesses in New York City. Mich has been speculated and
theorized about the causes of the looting and its relationship to the bla
out. Not unnoticed was the fact that the 1965 bl ackout in.the northeast
had little or no crimnal activity associated with it, although much has
changed in the intervening years. Wthout attenpting to forecast the pos
sibility of future crimnal activity given a simlar set of circunstances
it is inportant to note that society and its economc and social activiti

lsee Table 4-7 for a more complete analysis of the problems associated wi
the Federal Aviation Administration and Westchester Airport.

2This information was provided by the Taxi News Service in New York City.
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have beconme increasingly dependent upon a reliable supply of electricity.
Unanticipated future power shortages of significant duration wll undoubtedly
provi de the opportunity for sonme menbers of society to vent their anger at
the social system O even greater interest will be the responses of indi-
vidual s and organizations to electricity shortages that occur nore frequently
whet her of short orlengthy duration.

5.2.2 Danages

The Smal | Business Administration (sBa) performed a survey of
t hose businesses damaged and/or |ooted during the blackout. According to
this survey, damages totaled approximately 155 million dollars (See Table
below). This loss is close to 50% of the known econom ¢ costs associ ated
with the blackout.

ESTIMATED TOTAL DAMAGE

Type! Amount
Maj or  Dammge $ 75,000,000
M nor Damage 80,400,000
TOTAL $155, 400,000

‘Myjor damage was defined in tems of structural
damage and inventory |osses by retailers and whole-
salers as a result ofthe 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.

O her NYC agencies such as the Gty Ofice of Econonic Devel opment, Emer-
gency Aid Commission, and the Department of City Planning al so surveyed

the aftermath of the looting and played a part in the loan and other recon-
struction prograns designed to assist small businesses to reopen as soon

as possible. The material in this section is largely taken from these
surveys.

5.2.3 A d Prograns

During the week of July 1eth, meetings were held at the request
of the Mayor to determine the appropriate response to the victins of the
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|l ooting and severe destruction. |t was decided that a special emergency
relief fund would be established to aid the many small businesses and the
aid would be adnministered by a special task force called the "Emergency
Aid Commission (EAC)." The EAC was organized by the Mayor and its nenbers
were chosen from various city agencies. The city contributed a total of
$1 nmillion of public noney to the energency aid program From the private
sector, a total of $2,028,286 was pledged. More than 2600 i ndividuals,
corporations or foundations contributed to this fund. The Emergency Aid
Commi ssion received a total of 2339 applications for aid fromthe tota

of approxi mately 2500 businesses damaged.' O those, 419 did not neet

the necessary criteria and 1920 were approved by the Conm ssion. The next
tabl e provides a breakdown by borough of the applications received and

dol lar values of the assistance package.

BOROUGH SUMMARY OF SMALL BUSINESSES DAMAGED
DURING THE BLACKOUT

Applications Dol I ar Val ue
Bor ough Approved of Grants

Manhat t an 373 $ 539,177
Bronx 487 739,721
Br ookl yn 941 1,425,822
Queens 96 149, 225
Staten Island 23 34, 905

TOTAL 1,920 $2,888,850

on the basis of a conpleted application, site and bank verifications, a
recomrendati on was made to the nenbers of the EAC for approval or disapprc
Each nerchant, if -approved, was entitled to a $300 personal assistance gre
and a $1,500 reestablishnent grant. By November, 1977, $382,890 had been
approved for the cash assistance grant and $2,505,960 for the business re-
establishment grant. A total of 1771 businesses were eligible for the re-
establishment grant based on the type of danages reported to the Conmi ssic
It is noteworthy that the nunber of businesses that suffered | osses greatt
than $100,000 totaled 129. (See followi ng tables)



DAMAGES REPORTED BY BUSINESSES APPROVED
FOR REESTABLISHMENT GRANTS
TOTAI, DOLLAR DAMAGE BY BOROUGH
Number of Businesses
Dollar value of

Less than $1,000 77 Borough
$1,000 to $2,999 233 Damages Reported
$3,000 to $4,999 159 Manhactan $10,833,979
$5,000 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
Greater than $100,000 129
No information 46 TOTAL $61,755,063

TOTAL 1,771+

Busi nesses were al so asked during the application process how long it would
take for themto open if they received the grants. The nerchants who qual -
ified for the reestablishment grant were optimstic at the time they filed
the application; 1125 businesses stated that they would reopen imediately.
The Conmmi ssion accepted applications over the course of one nonth and esti-
mates were tabul ated throughout that period. The next table lists these
responses provided by the 1771 businesses.

B e
ESTIMATED PLANS FOR REOPENING
Time Span aﬁ‘;ﬁz:s:‘:
Open as of date of filing 1,125
Plan to reopen in 2 weeks or less 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 reestablishnent grant were also asked if their |osses

were covered by insurance. The 1069 businesses listed on the final |ine

in the next table, indicated that insurance did not cover their inmmediate
needs, but did not specify whether they expected to receive conpensation

some tinme in the future.

IThis total of 2500 businesses damaged differs from the Planning Commi ssion
estimate because the latter survey did not attenpt to calculate inventory
| oss, 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 nunber of merchants‘who reported that none of their danages were covered
totaled 317. There were many different types of businesses which received
reconstruction grants fromthe EAC. The next table lists the major com
mercial activities that were assisted.

TYPES OF BUSINESSES ASSISTED
Apparel - 254
Grocery ‘ 278
Ligquor store 96
Furniture store 112
Pharmacy 57
Jewelry 83
Bar and restaurant 117
Appliance 41
Florist 8
Hardware 35
Auto service stations 69
Personal services (e.g., dry

cleaners and bar ber shop) 105
TV, records and stereos 77
Other (pawn shops, accounting

offices, etc.) 436
No information 3

TOTAL 1,771*

The Smal| Business Administration played an active role in as-
sisting the small businesses that were affected by the blackout by providing
loans. As of Decenber 31, 1977, the SBA accepted 1941 applications for
| oans totaling approximately $78 million. 1905 were received from busi -
nesses ($77.5M) and 36 from hones ($.3M). The next table summarizes the

type and amount of |oans that have been disbursed to date.




LOANS WHICH HAVE BEEN DISBURSED

Type of loan Applicants 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 conbined responses of the Federal, State and Local agencies
and private sector played a key role in reconstructing the destroyed smal
busi nesses and their owner's morale. The fact that nearly 80% of those
busi nesses affected have indeed reopened should not suggest, however, that
shere are no long-terminpacts. According to the New York City Property
I nsurance Underwriting Association, nany shopkeepers may not be able to
buy adequate amounts of property insurance coverage in the future because
of rate increases. In a New York Post article, dated February 15, 1978
the followi ng account was recorded:

"Brookl yn's Bushwick business district is one
bl ackout victim that never recovered. Business in
other areas hit by the looters and arsonists have
been recovered, but not in Bushwi ck, where as many
as 90% of the stores hit have not reopened. The
reason is that |andlords and storekeepers fee
police protection is inadequate and insurance rates
too high."

5.3 ELECTRIC UTILITY IMPACTS -- CONSOLIDATED EDISON

Consol i dat ed Edi son was affected by the events on July 13-14
perhaps as seriously as any other economc sector in New York City. In
addition to significant econonmic costs, the utility suffered further ero-
sion of credibility in the community at large. Direct inpacts to the
utility included costs associated with |ost revenue and personnel overtineg,
restoration investments, and changes in planning and operating procedures.
The followi ng sections provide a brief overview of each of these areas.
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5.3.1 Econom ¢ Costs

In this section, we nmake no distinction between 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 |osses, personnel overtime, system restoration and
equi prent danage. These and other actions taken to prevent another occur-
rence were estimated by Consolidated Edison to have cost the conpany approx-
imately $10 million.(34) A breakdown of this cost is as follows:

. Revenue lost as a direct result of the blackout

Electric $5,470,000
St eam 230, 000
° Personnel overtime costs for system
restoration 375, 000
° Subsystem mai nt enance costs (substation
equi pment  danmge) $1,285,000

® System operations (Storm Watch Program
and increased staffing of Energy Contro

Center) 120, 000
° Gas turbines (around-the-clock staffing .

and inproved bl ack-start capability) 555, 000
. O her substation costs (comunication

changes and tenporary energency generators) 365, 000
. M scel | aneous  expendi tures 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 Comm ssion (35) during
extreme weather conditions which is estimated to cost approximtely $2 mil-
lion per year.

5.3.2 Potential Losses

In addition to the economc costs incurred as a result of the
bl ackout, Consolidated Edison is potentially l|iable fordamage suits brought
against it as a result of the blackout. These i nclude:




® Three class action suits: $10 billion filed by the Manhattan
borough President. $10 million, filed by a private citizen
and one for an unspecified anount.

° Twenty-four Supreme Court suits totaling $19,800,000 for
perishabl e nerchandise, injury and | oss of business.

. Thirteen Cvil Court suits totaling $58,600 for perishable
mer chandi se, injury and |oss of wages.

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

According to Consolidated Edison, their liability is limted to
proof of "gross negligence, willful and wanton acts." These suits have not
been settled hence the actual loss to Consolidated Edison cannot be eval u-
ated at this time. It does not appear that the magnitude of these clains
is related to the actual costs incurred by different sectors as deternined
in this study

5.3.3 New Capital |nvestnents

As a direct result of the blackout, Consolidated Edison plans to
invest $65 mllion in permanent capital inprovenents for the prevention of
other systemfailures. The najority of these new investments are for trans-
mssion facilities. The items conprising this investnent program are |isted
bel ow. (1)

™ A new 345kv transmission circuit between Buchanan
and Millwood Ssubstations $37.0M

° Separate the transmssion facilities in the
proximty of Millwood substation 5.0M

° Separate the transmssion facilities south of
Millwood substation by obtaining and buil ding

upon a new right- of - way 4.0M
° | nprove transmssion tower grounding where tests

reveal inadequate |ightning protection 1.1M
° I nprove the load shedding equi pment on the Consoli -

dated Edison system This includes inprovements
to the existing equi pnent and controls as well as
the installation of a newtie line 2.6M

. Inprove the protective relaying system These
changes will permt better generating unit opera-
tion during system disturbances and also will
permt faster restoration of substation equi prent 1.2M
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° Install new control equipnment in the Energy Contro
Center. This includes better indicators, nmetering

and supervisory control equipnent 0.8M
) Install all diesel generators at major substations

to provide emergency power for critical facilities

(e.g., hospitals) 8.0M
° Install a new Operator Training Sinulator for

training system operators. 5.0M

Total Capital Expenditures $64. 7~

Consol i dat ed Edison has also given high-priority to the establish
ment of increased interconnections with neighboring utilities to inprove
the integrity of its transm ssion system

5.3.4 Procedural Changes

In addition to the capital investment program Consolidated Ediso
has instituted a nunber of procedural changes in order to decrease the pos-
sibility of a systemdisturbance. fThe following is a summary of the proce-
dural changes that have been or are being inplenented. In general, the
costs of these changes have not been reported.

e Increase the nunber of periodic sinulations of black-start
at major generating stations

° Perform tests on all generating units to assure their avail-
ability for fast |oad pick-up

. | mprove the reporting of problens affecting the capability
of area generators

. | nprove communi cations among New York Power Pool menber syst

) Conduct measurenents of transmi ssion tower grounding every
five years

° Modi fy system operating procedures for inproved system volta
control during emergency conditions

° Increase the extent and frequency of power system dynam c
perfornmance studies

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

. Modi fy operating procedures for |oading gas turbine generate
in the "event of system emergency conditions
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Increase staffing of the Energy Control Center

| mprove the training and testing of system operators
Test emergency generators monthly

| npl enent new procedures for systemrestoration.
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6. APPROACHES TO DETERMINING THE VALUE OF RELIABILITY

6.1 INTRODUCTION

one notivation for examning the costs and other inpacts that
resulted fromthe New York City blackout was to see if it was possible to
extrapolate fromthis information base to a nore general characterization
of the "value of reliability", i.e., the value of uninterrupted service
to the customers. W have examined three basic conponents of this rea
cost-- economc, social, and organizational. This section of the report
now consi ders how to relate these conponents to an overall value of reli-
ability. Sinple integration of these different components is obviously
not possible because of the inability to quantify social costs in any
meani ngful way.‘ Furthermore, in many instances data is not available or
woul d be very time-consunming to gather. Yet the New York City blackout
denonstrates the inportance of incorporating both econom ¢ and non-econonic
costs into a framework for determning the value of reliability.

Further conplications arise in trying to develop a suitable nea-
sure of the value of reliability because the cost to a particular sector
m ght vary considerably depending upon such circumstances as bl ackout
duration, tinme of day, week, and season.

Therefore, any methodol ogy used to assess the value of reliability
shoul d exhibit at least the follow ng characteristics:

® It should disaggregate end-use sectors

. It should be sensitive to time and seasonal considerations

° It should explicitly include the duration of the blackout

. Ittshould be capabl e of representing both econonic and socia
costs.

Bef ore considering an outline of a methodol ogy which has all the desirable
characteristics,we first briefly examne and conpare several other approaches
found in the literature which attenpt to estinmate the economc costs of an
outage. For purposes of conparison, we have also included the present re-
sults for economc losses. It should be noted that none of the approaches
reviewed exhibit all the characteristics cited above

100




6.2 ALTERNATIVE APPROACHES

Al'l past and current approaches to assessment of econom ¢ inpacts
of power failures (reviewed in the course of this study) focus on direct
inmpacts. In general, neither indirect nor social costs are taken into
account. The 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 assessnent problem
fall into the follow ng four basic categories:

o GNP/Kwh ratio neasures (Telson (36), Shipley et al (37)
° Wages pai d measures (NY EDA (38), Hauugard (39))

. Cost-benefit analysis (NERA (40))

° Model s of bl ackout recovery (Myers et al (41)).

Tel son and Shipley et al exanmine marginal changes in overal
system reliability; in both approaches a measure of the value of power
system reliability i S devel oped as the ratio of gross product to tota
el ectrical energy consunption (although neither approach includes residentia
consunption in the value of regional production). The basic assunption is
that a reduction in electricity consunption will result in a proportionate
drop in the value of goods and services produced in the region. Hence the
unit cost figure ($/%wh) is multiplied by the total amount of electrica
energy not delivered during the blackout to yield an overall cost figure.
The problemis, of course, that in nost cases production is only del ayed
during a blackout, unless the blackout is of extended duration. Hence the
costs are overestimated. This overestimate, however, may be offset some-
what by the fact that damages to equi pnment or materials ("off-specification!'
products) are not included in the assessment. Finally, this approach also
has the linmitation of not being industry or region specifie! i.e., it ignores
the wide variation of the GNP/kwh ratios anong geographic regions.

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

luyers et al (41) discuss this problemin nore detail
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Hersing (42), Dickenson (43), Patton (44). The general nodification is
to divide the ratio of GNP (again non-residential) to non-coincident peak
|l oad by an interest rate, which, in effect, neasures the cost of the
outage as if it were a loss of an investment in a productive capital good
that would earn a rate of return over the life of the good. The obvious
limtation is assum ng the econony is producing only investment goods,

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

The New York Econom c Devel opment Admi nistration and Hauugard
both attenpt to measure costs in terms of wages paid but not earned
during a blackout. This would provide a relative approximation of costs
during interruptions of short enough duration not to danage equi pment or
materials.  The problem of delayed production (increased activity follow ng
the bl ackout) is present here as in the GNP/kwh ratio. Myers et al discusses
other limtations as well.

Anot her commmon pr;cedure (NERA) has been to enpl oy concepts of
econom ¢ cost-benefit analysis; another is to use the notion of economc
opportunity cost. Al these methods are not industry specific and, as
a result, are only approximations, at best, of the total economc cost of
a blackout. Mreover, as nentioned earlier, they address only direct costs.

Perhaps the nost conprehensive theoretical approach to economc
i npact assessnment of blackouts to date (again, only direct inpacts) in terms
of prolonged blackouts, is the formulation presented by Mers et al. In
this approach an attenpt is made to account for the recovery period fol-
| owi ng a blackout. The basic model is fornulated as follows:

C, = A Q] Kj Fj [1- (Dj + sj)] f:: rg (t) d t,
wher e j=1,2, .. . . mcustoner classes
a.3 = sensitivity to outages of customer class j
Kj = econom ¢ loss function for customer class j
F.J = fraction of total custonmers in affected area that are in class j
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A = fraction of total geographic area w thout power

D.J = total nunber of custoners in class j affected by the blackout
s.J = nunber of custonmers in class | with emergency power supplies
£, = time power interruption comences

ty . time when 100% power is restored
rj(t)= system recovery function for customer class j.

_The original nodel was developed for examining the inpacts of a blackout re-
sulting froman earthquake. The unique feature of the nmodel is the recovery
function rj(t), which allows one to characterize the recovery of the power
system over time. Mers notes that derivation of a suitable rj(t)is a

very conplex matter. Indeed this function, as well as many of the other
paraneters, are difficult to devel op under specific blackout conditions.
However, the method warrants further study in the application to specific
cases, particularly to the problem of effectively estimating costs to areas
of limted geographic scope.

6.2.1 Results of Theoretical Approaches

As nmentioned earlier, nost theoretical nodel results are expressed
in terms of a cost per unavailable kilowatt or kilowatt hour. [|n addition,
these costs are usually only estimated for "generalized" industrial or com
nercial customers. Table 6-1 conpares these estimted costs for various
approaches, including the results of the present study for the New York
City blackout.

The estimted costs, regardless of the differences of methodol ogies,
exhibits-e simlarity. The cost per kwh based on the present study is
simlar to that of Shipley if only the direct inpacts are considered.

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

cost estimate, but his conmercial cost per kwh is roughly double our estinate.
Cur estimates also fall below the Ontario Hydro study. It nust be restated
that all of the estimated cost figures exclusive of the present work do

not deal with prolonged blackouts as-was the case for New York City.
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TABLE 6- |
COVMPARATI VE_COST ESTI MATES OF POWER QUTAGES

Esti mat ed
Geographi ¢_Scope cost Dat e
Hauugard! New York State $2.17 million/hr 1971
NYEDA! NYC $2.5 million/hr 1971
Shi pl ey’ U.S. $.60/kwh 1971
Telsonl New York State $.33/kwh 1973
NERA! uU.S. $1/kwh 1976
Gannon3 uU.S. $2.68/kwh (ind), 1976
$7.21/kwh (comm)
Ontari o Hydro? Canada $15/kwh (15min) , 1977
$91/kw(l hr)
Present study® New York City, 1977 $4.11/kwh 1978
las reported in Mers

Zontario Hydro, "Ontario Hydro Survey on Power System Reliability:
Vi ewpoi nt of Large Users", April, 1977.

%p. E. Gannon, "Cost of Interruptions: Economic Evaluation of
Reliability", My, 1976.

"Direct plus indirect costs divided by estimted kwh sales |ost due
to the blackout (see Section 4). Disaggregated, direct was $.66/kwh
and indirect was $3.45/kwh.




6.3 ~PROPOSED METHODOLOGY FOR DETERMINING THE VALUE OF RELIABILITY

In this section we attenpt to outline a conceptual nethodol ogy

for relating the expected costs of a power failure to the value of reli-

ability. W hypothesize a generic |oss function, L for the ith end- use

sector as follows:

L, =L, (T, D S |, W A i =1,2,. ..N (1)
wher e
B L, = an aggregate l oss function for the ith sector
T = time of day
D = duration of the blackout
S = season of the year
| = a level of inconvenience associated wth blackout conditions
P W = A "portmanteau” variable reflecting weather and other envi-
ronmental conditions
A = the value placed on activities disrupted.
The function L is not the value of reliability. It only indicates the

magni tude of the total |oss when a blackout occurs given values for the
arguments of the function. Reliability deals with the |ikelihood of a
power outage, and the value of reliability is the combination of the ex-
pected |evel of L, (since the arguments of L, may take on a w de 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 outcones

of L. is necessary. That is to say, one nust look at the expected |oss
whi ch can be represented as foll ows:

Li . Pi (Li/ei) . i =1,2,. ..N (2)

wher e
P,is the probability distribution for each 4 th sector for the
outcome of L. 0 < L <=

ei is a vector of paraneters describing the shape of P,

The paraneter vector 8, is expected to be dependent on the sector considered.
This may reflect the fact the a power disruption has a greater chance of
causing nore serious consequences in the public health sector than, say, in
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the industrial sector. However, as nentioned above, reliability deals wth
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, Equation 2 nmust be multiplied by the independent probability of an

out age, 1 (LQL), where P, (LOL) is the probability at any tine, t, that

the systemw || suffer a loss of load (LOL). W include the possibility

that reliability of a system my deteriorate or inprove over time by naking
P, (LQL) tine-dependent.

The equation is not yet conplete. One nust take into account
the fact that |osses and gains in the future are discounted over tinme.
To measure the actuarial value of an expected |oss of a blackout, and
ultimately the value of reliability, a discount factor e it s applied
to each expected loss at tine t and the values are summed over the entire

range :
H . ®  ~rst p
v fo e 1 L.1(T, D s, I, w, A P, (Li/ei) P, (LCOL) dt (3)
wher e
w r, = the discount rate for sector i, i =1,2,. ..N |
i It is clained that Equation 3 is the value of reliability (VOR) equation
for the ith sector. Stated otherw se,

The value of reliability equals the
i present value of the expected |oss
| fromall future blackouts.

W now consider sone of the inplications of this equation using
three exanples. The first case involves an outage at a known time in the
future, say t

_t*. For a given sector,

_ _=rit*
VOR, = e 1% [r, (4) By ()] (4)

or the present value of the expected |oss since Py (LOL) = 1. For all

sectors the value of reliability would be,
N
VOR = I VOR, (5)
i =l
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Hence, the expected 1oss from an unanticipated blackout nust exceed the
expected loss froman anticipated one since for all sectors the value of
Equation 5 nust exceed that for Equation 4. Now, l|et us suppose that a
maj or unanticipated blackout occurs, and, for the first time, wth vandalism
rioting and looting. W would expect that the probability distribution,

P (), woul d shift to the right by placing |arger weights on higher L 's
and lower weights for the |ow L, 's. The overall inpact would be an increase
in the value of reliability. Finally, let us ook at a residential custoner

“ who is transient and expects to |leave the territory at time ¢". Then,
for that customer,

Vm. = t" —rj t . L4 R . . 6
7 5 fo e LJ (*) PJ () p, (%) dt, (6)
‘ , implies that the jth customer mght place |ess enphasis or devote fewer
resources on things which mght mtigate the inpacts of a blackout, rela-

tive to another person who expects to spend the rest of his life in the
service territory, i.e., he would integrate his expected |loss over an in-
finite time horizon. (This assumes that for the two customers being com
q pared their discount rate and expected | oss 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 relationship between observable events and
the value of reliability (VOR). In principle, the values of reliability
could be estimted by evaluating the conmponents of Equation 3 in Section 7.3.
However, these conponents are difficult to evaluate and not well defined.
It mght be possible to estimate the value of reliability by |ooking instead
at activities and transactions which would be undertaken to mtigate or
; offset the effects of a power outage. This will help approximte the val ue
of reliability.

W posit that the net value of all equipnent, fuel, and procedures
must be a |ower bound of the VOR for any given sector. The "lower bound"
is due to a) the sum of the nmarket prices for equipnment, fuel and tinme for
creating energency procedures mght exceed the customer's VOR and, assuning
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rational customer behavior, no expenditure of time orother resources would
be made under these conditions. The fact that no expenditure is nmade does
not inply a zero VOR.  Thus, the sum of all expenditures mght necessarily
be less than the VOR for a given sector of end users; b) equipnment to sup-
ply power during energency blackouts might not be comercially available

to all consuners in all sectors. Indivisibilities exist in comercia

equi pment such that the optimal or desired equi pment, such as a 1-kw gen-
erator, is not an available item

For each sector then, the following data mght be valuable for
estimating VOR

° The net value (in current dollars) of all energency gener-
ating equi pment inclusive of installation and naintenance 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
ef fect' when a bl ackout 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
comput er machinery or industrial processes during a power
interruption

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

Anot her approach for estimating VOR might be to survey different
custoner classes to see what they might be willing to spend on equipnent,
etc. to avoid a future power interruption of some specified duration. For
exanpl e, Ontario Hydro conducted a survey on the val ue of power system
reliability to large users (45). In that survey, conpanies were asked to
identify the type of electrical standby equipnent to replace electrica
supply, its capacity, duration of emergency supply, estimated cost for
depreciation and maintenance, and estimated running cost per kwh. Si mi | ar
questions were posed for energency non-electrical standby equiprent.

A general survey for different types of custoners and end-users
simlar to the Ontario Hydro experinent could be designed and submtted




to a randomy selected group within a service territory. For relatively
smal | users such as residential custonmers, a survey night pose the question:
what woul d you be willing to pay for a device which would generate all your
el ectrical needs during a power interruption? The anount may go from $0

to $100, say, in convenient increments to estimate the value of reliability.
These dollar figures could then be conpared to personal disposable incone
in order to measure the share of income that the household is willing to
allocate to electrical reliability.

In regard to this study, data are available to estimte the VOR
for some sectors, notably the organizations in NYC which devised new pro-
cedures to take effect if a blackout should occur. Based on the prenise
that the value of tinme is the major cost in devel opi ng new procedures,
the nunber of man-hours times the appropriate wage rate (before taxes)
for each organization would yield a | ower bound to the VOR If any special
equi pment was in place or was recently purchased, the cost of those com
ponents woul d be added on to the wage bill
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7. CONCLUSIONS
Regarding General Impact Characteristics:

) The inpacts of a power failure are in large part deternined
by the size of the area's population, ethnic diversity, in-
® come, housing characteristics, density, economc activities,
and enploynment statistics. New York City, which is unique
in terms of both denographic 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. Nonethel ess, our examnation of the NYC
) power failure has revealed inportant 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 extrenme weather con-

[ ditions (hot, humd sumrers and cold winters) will be heav-
ily inpacted by the loss of electricity for air conditioners
and heating systens.

. In high-density areas, like New York City, nost travel per
capita is done via the public transportation system A hi gh
¢ | evel of dependence on electrified transport systems results

in greater econonic and social costs during an extended power
failure. Mst people during the blackout were unable to re-
port to work and perform productive activities because of the
|l ack of an adequate transportation node.

Regarding the Impact Classification Scheme:

° The devel opnent of an inpact classification scheme highlighted
o an inportant distinction with respect to inpacts resulting
froma blackout. Direct inpacts, i.e., those inpacts result-
ing fromthe cessation of electricity such as refrigeration.
and transportation, areoften acconpanied by another class
of potential costs referred to as indirect. These indirect
‘ inpacts are unpredictable and reflect adaptations or responses
@ to blackout conditions. The looting and arson is an exanple
of an indirect inpact. This distinction is useful because
it provides further insight into the determnnation of the
most cost-effective strategy for dealing with electricity
shortages and interruptions in the future. It is possible
that indirect inpacts can be mtigated through inproved com
muni cations and contingency plans while direct inpacts can
only be avoided through inprovenents in reliability standards.
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Regarding Economic Impacts:

Qur survey indicated that economc 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 inpact assessment and shoul d be regarded as

no nmore than a reasonable |ower bound to total costs. The
actual cost of the blackout taking into accound both short
and long terminpacts might substantially exceed our estimte

The looting and arson (defined as an indirect inpact) accounted
for almost one-half of the total economc costs associated wth
the blackout. This fact supports a basic premse of this re-
port, that the indirect inpacts as well as the direct inpacts
must be considered if a realistic econonic and social‘ cost
estimate of power outages is to be neasured.

The costs to Consolidated Edison were significant, both in

ternms of lost revenue, restoration costs and, nost inportantly,
new capital investment programs to upgrade system security.

VWhat has not been ascertained is whether other utilities in

the country, either voluntarily or involuntarily, are initiating
or plan to initiate simlar prograns.

Regarding Social Impacts:

The social costs of the blackout, as defined in this study,
are difficult to neasure. Adaptations to the blackout by
peopl e and organi zations 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 docunent these'inpacts in any
detail .

Regarding Organizational Impacts:

A nunber of organizations in New York Gty have inplenented
(or are in the process of inplenenting) new contingency plans
and procedures as a result of the blackout. In some cases,
new back-up generation systens have been added to facilities.
Hospitals, in particular, had difficulty in starting and
operating energency back-up systenms and have inplenented new
testing and maintenance schedul es.

In many cases, of equal or even greater inportance than
actual economc losses was the loss of credibility suffered
by major industrial firms in NYC such as the banking and
securities industries. (As an exanple of this concern, the
NYC banking comunity 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 Gty blackout has helped to iden-
tify inportant conponents, both quantifiable and non-quanti-
fiable, that determne the value of electrical reliability.

In previous studies which have attenpted to assess the cost
of power outages to customers, key factors (e.g., duration of
bl ackout, indirect inpacts and time of day) which were sig-
nificant determnants 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 estinating the

--net-value of all equipment and materials for energency back-up
systens

--value of tine used to devel op emergency procedures

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

. A conprehensive methodol ogy for determning the value of
reliability is not presently available because of the dif-
ficulties in representing the conplex |[osses that result from
an extended power failure. A conceptual framework for char-
acterizing these losses has been presented in this study (see
Chapter 6). No attenpt has been made to estimate the value
“of reliability using this franework. One approach for denon-
strating its appropriateness and validity mght be through the
use of a survey designed to estimate what different classes
of custoners would be willing to pay for uninterrupted service
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APPENDI X A

DOCUMENTATI ON OF SOCI ETAL | MPACTS

d Thi s appendi x documents a prelimnary investigation of the
societal inpacts and adaptations to the New York City Blackout. The
approach taken was to examine avail able gross data on sonme key macro-
> social indicators such as transportation flows, information flows, eco-
nom c indices, and other inportant indicators of changes in social ac-
tivities. A nore detailed analysis via primary data collection would be
required to docunent these inpacts at the individual |evel.
b
The Movenent of People and Goods
In examning the flow of people and goods within the affected
» area, the interruption of subway service is the nost significant event.
The city subway, the principal formof transportation within the Metropol -
itan area, noves people fromhone to work and back and on work, famly,
and leisure trips. It is integrated into the bus and train and autonobile
[ systems, especially for those entering and leaving the city. The mgjority
of passengers arriving by bus and train depots ordinarily transfer to the
City subway system for the conpletion of the trip. The dependence of
New Yorkers on these various nodes is shown in Table 1.
» Table 1
MEANS OF TRANSPORTATION TO WORK*
(in percents, Zn t housands)
[
New York Counties Suburban_Counti es
New Staten West-
SHSA Bronx Kings York Queens | sl and Nassau Suffol k Chester Rockland
° ' Aut o 40 25 15 10 25 s2 72 84 63 a3
. Bus or Train 48 65 74 65 - 65 33 19 08 23 06
’ G her . 10 11 25 09 15 09 04 14 11

TOTAL ¥ (4497) (512) (939) (686) (859)  (110) - (559)  (383)  (366) (83)

*Source: 1970 census Tract of Popul ation and Housing Characteristics, NY. SMSA. .



About half of the trips to work In the sMsa are ordinarily made by bus or
train. This reaches seventy four percent anmong Mnhattan and sixty-five percent
anong Brooklyn and Queens households. These forms of transport are less signifi-
cant in the suburban counties where the autonobile accounts for some three-quarters
of the home-work connections. The option of shifting to autobobiles was nost
available to the suburban population. Table 2 shows the proportion of househol ds
having at |east one automobile available.

Table 2 y

AUTOMOBILES AVAI LABLE BY HOUSEHOLD*
(in percents, in thousands)

New York Counties Subur ban Counti es

i New, State West-
SMSA Bronx_Kings York Queens |St| ang Nassau Suff ol k ce:ester Rockland

lorM 55 62 5 21 64 80 92 93 83 90
None 45 18 41 79 17 20 08 07 17 10
TOTAL K= (3886) (497) (876) (686) (691) (85) (401) (296) (281) (61).

*Source: 1970 Census Tract of Population and Housing Characteristics, NY. SMsa.

The proportion is as low as twenty one percent in Mnhattan but eighty percent
in Staten Island. In the suburban counties, alnost all households have cars. The
exceptions would tend to be the households of the elderly orin which there is no
abl ebodied adult. On a typical workday, the Long Island Railroad brings 101, 300.
passengers into the city, 79,100 of whom arrive at Pennsylvania Station. Conrail
carries 72,000 from the suburban counties in northern New Jersey and north of the
city . ALl of these trains rely on electricity within New York City and none ran
during the blackout. Mtor transport was the only means of noving in the city and

into the city beyond walking distance. An exanmination of the notor transport



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

the loci of novenment away from the affected area. ' A

Table 3

COWPARI SON OF TRAFFIC FOR JULY 7 Awp JuLy 14 AT
SI'X PORT AUTHORITY CROSSI NGS

East Bound Traffic

July 7 July 14 % Difference
Hol l and Tunnel 31,780 24, 203 -23.8
Lincol n Tunnel 49,717 28, 371 -42.9
George \Wshington Bridge 114,560 95, 676 -16.4
HUDSCN RI'VER SUBTOTAL 196, 057 148, 250 -24.4
Bayonne Bridge 5,625 6, 297 V +11.9
Cothal s Bridge 24, 344 25, 838 + 6.1
Quterbridge Crossing 14,817 17,012 +14.8
STATEN | SLAND SUBTOTAL " 44,786 49, 147 +9.7
ALL CROSSINGS 240, 843 197, 397 -18.0

Al notor approaches from New Jersey directly into New York Cty, the Holland
and Lincoln Tunnels and the George Washington Bridge, 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 |eading into mdtown-Manhattan. On the other hand,
movement between New Jersey and Staten Island increased. These would be |argely'
Staten Islanders, and others transit:.ing Staten Island, to work in New Jersey. This
latter traffic does not have-a significant conponent dependent upon transfer to
trains. Knowing only traffic volume, however, werdo not know the socially inportant
fact of trip purpose, whether for work, famly visit, or-produce delivery. W can get
some.sense Of that by partitioning the traffic according to the various means of

transport. This is shown in Table 4 for one Staten Island and one Manhattan

, Crossing.



Table 4 .

@ - COWARISON OF BUS, TRUCK AND CAR TRAFFIC AT
TWO CROSSINGS FOR JULY 7 AND 14

East Bound Traffic

LI NCOLN TUNNEL
® Buses Trucks Cars Tot al
July 7 3,957 4,645 41,115 49, 717
Jul y14 3,204 1,815 23, 352 28, 371
* GOETHALS BRI DGE
| Buses Trucks Cars Tot al
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 nunber
of buses decreased slightly; as the Port Authority reports that these buses hcd
® fewer passengers. Wth business activity at: a virtual standstill, the trips to
work nust have been quite small. The nunber of trucks declined even nore. Thus,
the delivery of goods in Manhattan and shipment from them was sharply curtailed.
e This includes foodstuffs, merchandise being delivered to and from stores and
‘materials for and from the various manufacturing industries in the city. Lack of
refrigeration for food, the |ack of elevators to help with deliveries and, on top
P of it all, no workers in many plants and stores nmade the nercantile activity use-
less. This is not a failure of transportation but of the activities at the trans-
port termni. The inpact is less at Coethals Bridge between Statea |sland and
® New Jersey. Bus and truck traffic declined, but nmore cars noved through. The Path
t-rai ns, traveling from Hoboken, New Jersey into Manhattan rely on electricity from
New Jersey and, therefore, were running, but they, too, experienced a decline in
e 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 is not a transit failure, though for some the lack of a subway connection would




di scourage people. Basically, there was no place for people to go when they
arrived in Minhattan unless they were met by a car or took a taxi or bus.

Disturbance in air travel was mnor in conparison with that of the trains and
motor traffic. During the night of the blackout, some 15,6000 people were stranded
at Kennedy Airport after service termnated at 10:00 P.M Mstly, these were
arrivals awaiting transportation fromthe airport or were due to depart on canceled
ffights which had been scheduled later than this hour.

Taxis were available for most of those termnating at Kennedy, as they were
throughout the city, at least during the early hours of the blackout. Because of
the time at which the blackout occurred, nost of the fleet cabs were already fully
gassed and in repair, though maneuvering without traffic |ights was sonewhat of a
problem However, since nost gasoline punps are electrically activated, the nunber
of taxis declined as the bl ackoutprogressed (information from Taxi News Service).

Changes in transportation patterns away from the center of inpact indicate
nore distance effects of the blackout. People from New York failed to arrive at
destinations out of New York Gty when they depended upon trains originating in the
city. The main inter-urban line stopped outside the city, AMIRAK, ran some shuttle
trains t0 Newark, but they estimate that not nore than a thousand people used the
service. Mst of the trains termnated at Newark. Geimg north, AMIRAK provided
buses to New Haven where trains from Boston turned around. Conrail trains. Serving
Trenton, New Brunswi ck and South Amboy were al so denied the New York termnal; Mst
trains noving on these routes outside of New York Gty experienced delays up to

several hours.

The Fl ow of. Information

Operational Know edge in the Affected Area

Transportation flow not only indicates the interruption of passengers and

, goods novenent, but of information as well. The New York newspapers were sparse



as was the information ordinarily brought personally by travelers. Wth respect

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

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

generators. Their transmtters were often outside of the city. Transistor and

autonobi l e radi os became an inportant source of information. In this was, people

coul d make judgnments about the advisability of trying to get into the city in the

morning. The radio information flow on civil disorders in scattered parts of town

may have helped trigger disorders in other areas. Wile no neasure is available

on the use of these information channels, a record of telephone service is available.
The New York Bell Tel ephone Conpany provides a taped nessage containing infor-

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

dialing 999-1234. oOna nornal twenty-four hour day, some eight to ten thousand calls'

are received. During the twenty four hours ending Thursday norning, July 15, 859,589

calls were received on this nunber. In the next twenty four hours, 201,672 calls

were received. This is an exanple of an immediate adaptation to the interruption

of the usual information flow and the special information needs generated by the

disruption.- The increase by about one-third between the first and second days of

the blackout may represent a learning curve--more and nore'people becomng aware

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

the tel ephone under the circumstances. Wth normal activities interrupted, it

becones important to communicate with those with whomone would ordinarily be .in

interaction t0 ascertain 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 househol ds and between househol ds and pl aces 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 exchanges



were on energency power. The total telephone traffic of exchanges wi thin New York
Gty is thirty six mllion calls per day. During the first full day "of the black-
out, eighty milion calls were made. on Friday, with nost of the lights back on
forty one mllion calls were recorded, about thirteen-fourteen percent above a
norml day. Since businesses were closed on those days, the greater volune of calls
originated in residential offices. Telephone conpany estimates were that traffic
throhgh residential exchanges was up by about three hundred percent nost of the
first day
Wil e excess telephone calls, in general, reflect an adapatation to the non-

fulfillment.of Ordinary roles, police emergency calls reflect deviant role behavior

and disabilities'to which individuals are subject due to the failure of others to

function. Calls to the police emergency nunber, 911, indicate efforts by individuals

and househol ds to seek help. 6nly a small portion of these calls relate to what is
ordinarily considered crimnal activity. The police are, and are more so in an
emergency, a general public service, providing rescue in case of accident, transpor-.
tation t0 hospitals and first aid. They often respond as internediaries between the
public and hospitals, the sanitation department , street maintenance, water and
sewage services, and the fire departnment. The log of 911 calls does not differen-
tiate by the social activity for which police are called but by the operational
-actdvity in which the police were asked to engage. Generally, normal traffic in the
twenty four hour period is 17,700 calls. During the first eight hours after the

bl ackout, 45,000 calls were received. Some inpressionistic evidence is available on

the action requested by the callers. Supervisors at 911 estimate that normally about

forty five-percent of the calls requ?.re radio car runs. That is, direct police inter-

vention and fifty five percent require transmssion of information to other city
agencies, calling anbulances, fire fighters and non-emergency services. No exact

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

¢



the total nunber 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 nunber of police radio car runs renmined about constant, and this
+ despite a large force of men on duty during that period. Thus, the additional calls
were for accident service and non-energency. The non-emergency calls involved
bl ackout related events, People in high rise buildings were trapped in elevators or
could not get down the stairs, handicapped and elderly needed assistance, anmbulances
were called for people with kidney problens needing energency transport to dialysis

centers.

Early in the bl ackout, an enormous number of people, by police estimte, called
to find ou{ what . was happening or sinply for information about public transport, such
as people in Staten Island conplaining about |oss of water pressure and a nursing
home asking for a police car to use its battery to start its electric generator.
Thus, in the blackout, the role of the police expanded considerably-their non-

criminal related services beconming relatively nmore significant.

The Bl ackout As Drama in the Affected Area

Information flow assists in the cultural interpretation 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 neaning of the-event --neanings which individuals take into
account in their own actions. The newspapers suggest the ways of interpreting what
is happening to a variety of publics; Here, again, the inpact is not limted to
New York Gity, but viewed as a morality play by people in other localities. News-
paper coverage followed a pattern. Because-of the nature of the event, the first
information provided was technical, an explanation of the event in ternms of techno-
| ogi cal malfunction. Interest. noved rapidly to the behavior of people responsible
for the technology, the individuals high in the corporate structure who set the

decision conditions and the operating personnel who nmake and inplenent decisions.



The inpacts on the city of the blackout then becones a fascinating fale--the dis-
rupted activities and the adaptations to the disruption. | a

Victimzation by technical and technically related social factors is the first
feature. The issue of law and order and the ability of society to maintain order
under stress, the role of the political system and of political |eaders then cone
under scrutiny; The unfolding of the drama and the search for antagonists and pro-
tagonists, villains and heroes, proceeds. The newspapers used the occasion for
advancing whatever cultural analyses of social problems they favored. Thg jnterpre-
tations offered at this stage are consistent withthe diagnosis that the editoria
staff is predisposed toward for any social ills. At an early point, local utility
officials in each of the locations declared that the event would not occur there
I'n assuring the residents that they,indeed, perely are audience to a drama taking
place elsewhere. The popul ations do not accept the dramatic image In its totality
but see it as a precursor to events in their own areas. As such, their wtnessing
through their newspapers develops attitudes toward the utilities and other social
actors involved in their own conmunities. Press reports appearing at the inpact
center itself provide a frame of reference—the drama as it was constructed by the
participants. The July 14th Daily News did not have wide circulation. The story
Is picked up on the 15th with a series;-of articles detailing the inpact; ten mllion
people without electricity, the looting, the economc costs, the essential services
interrupted, and the police and fire departnments overwhelmed. The articles shift
quite quickly from the technical analysis of the causes of the blackout to article
sgeking to blame. An article-on page 4 reports that four days before the blackout
Consol i dated Edi son's chairman, Charles Luée,had' said, "l can guarantee that the
chances of a brownout or a blackout are |ess than they have been in the last fif-

teen years, and that the chances are less here than nost other cities of the United

States."

_—~



After this coment, the paper begins 10 relate social events around the

bl ackout.  Mayor Beame is reported trying to use the blackout as an occasion to

denonstrate |eadership in an election year. An analytic article on the insurance
~protection for those damaged notes that state |aw allows that the utility can be,

sued for only interruption of service as a result of gross negligence of willful

m sconduct. Service regulations state that when the lights are out for twelve or

nore hours because of the malfunction of that conmpany's distribution system resi-

dents may claimup to $100 and businesses up to $2000 for |osses, but limt the
utility's liability to $1,000,000.

The July 16th paper continues the discussion of the economc costs. Serious
anal yses of It he reasons for the social disorder appear, calling for investigations
of the looting. Demographic descriptions of the looters are given which supplement
the already inplied comunication that they are black and H spanic, with the notion
that someare on welfare. The political activity of Myor Beane receives further
coverage. The Small Business Admnistration declares parts of New York a disaster
area 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
limted. By the 17th, Consolidated Edison is reporting plans to prevent future
bl ackouts. The local utility is saying it is unli kely to happen again. One article
suggested that privately owned snall generators would reduce dependency on Consolidated
Edison. The police response is discussed. Oficer Codd had ordered that no [ooters
be shot and, thus, bloodshed was avoided. Another editorial conplains that the
| ooting ruined what progress the city had made in inproving its image as a city of
nati-onal conventions and tourism The July 19th edition describes sone of the
financial aid prograns for businesses, such as the Small Business Admnistration's
Emergency Aid Commission, a matter that came in for praise in the next day's edi-

torial." Oher articles deal with court backlogs of alleged |ooters. The July 20th



edition describes Carter's plan for aid. The next day's paper wote'critically

of the Carter Admnistration for not providing an adequate pl an of relief. (pp-
solidate Edison is subjected to further scrutiny. By the 21st, the Daily News
turns to an analysis of the political and economc inplications of the blackout
Consol i dated Edison would have gone bankrupt had this blackout taken place in 1974
before the purchase of two new power plants and their investnent in new equi pnent
The bl ackout's inplication for the mayoral election was surfacing. Beame and the
other candidates scranbled to give an inpression of providing leadership. By July
22nd, Carter was reported to have related looting to the unenpl oyment situation.
Thus, the [ocal picture was one of blane of utility as a villain, the mnorities
for having broken ranks and tarnishing the city's image, and the political exploi-
tation Of the situation, the local |eadership with the exception of the SBA the

federal government was treated as too distant from the problem

The Bl ackout As Drana Away From the Affected Area

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

included the Chicago Tribune,”in a mdwestem city, but otherwi se a large netropolis,

mich Iike New York Gty; the Boston G obe, in another .large netropolis, but this

time in New England;, the Mashington Post, in the city nost concerned with federa

governments; the Des Mvines Register, to provide an exanple of a midwest agricul -

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

the energy industry. A pattern emerges in all five cities. The news is imediately’

The July 14th Chicago Tribune carried a page one headline report on the black-

odt referring.to the breakdowns in communication and transportation problenms in
hospitals and airports, and presents some technical reasons for the blackout. The
report of the social response to the event begins with information on the activities
of Mayor Beane and Governor Carey as they try to nobilize for the emergency. Wile

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




a festive and cooperative atmosphere. The report includes a comment from Common-
weal th Edison officials in Chicago saying that a conparable blackout'was unlikely
in Chicago.

The July 15th edition, while reporting the reestablishment of sone transpor-
tation and sone reopenings of business, eiaborates on the social conflicts which
begin to swirl around the blackout. President Carter, Mayor Beame and Governor
Carey are calling for investigations into the reasons for the blackout. Reports
of arrests for the looting and the costs to business are carried along with the
note that looting was restricted to particular areas. They report that otherw se
there was po panic in the city. The locational restriction is a code for telling
the public that "minorities" are involved. At the sane time, they play down the
possibility of simlar disorders in Chicago. Wth emergency generators in hospitals
and prisons, Chicago is prepared to handle the problemat its inception at the
"technical level. By July 16, nore detailed information on the technical causes was
avail abl e, assessments of the econom c costs of the blackout and of the |ooting
were offered. The business section of the paper recorded shock wave effects on the
midwest St ock exchange. Since the midwest exchange is a dependent of the national
brokerage houses headquartered in New York, loss of sales'in that exchange were
inevitable with the closing of the Nev;fYork exchange. The editorial dwelt on the
| ooting, conparing the present to the 1965 blackout. Permissive society was the
culprit. By July 17, the blackout report was on page 34. The breakdown of public
order was interpreted as a function of the nature of the nature and, thus, something
peculiar to New York. It reported in some detail about costs of closings to restau-
rants and retail stores and recorded Mayor Beane's attack on the New York Edison
conpany for gross negligence.

The Boston d obe of July 14th ran headlines on the technical reasons for the
bl ackout and its effect transportation and entertainment. Reports of mnor |ooting

were carried. By July 15th, nmore anal yses of the technical reasons for the outage



were received, but the enphasis began to shift to assessing blane. 'The ant agoni st s
in the drama began to take shape. They reported calls for investigations Of the
causes, Consolidated Edison was bl amed, the |ooters were blamed, why were some
areas peaceful while others were areas of looting. On page 36, they wrote an article
‘critical of cenkd for only having partially followed the recomendations for ,
avoi ding 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 drana, }
reporting the attenpt of the large brokerage houses in New York to force the
Chi cago board to close on Thursday by court action. They ran another article on
the tax losses,advertising and insurance.
At this point, they exanined the likelihood of a simlar event in Boston, noting
that larger cities are only possible With electricity and that blackouts are probable

[

The Boston G obe quotes Boston Edison officials as saying that such blackouts are

unlikely in Boston because the city is served by diverse power lines--despite the
fact that this flexibility did not help New York. The editorial launches a general
critique of New York society. The vast mpjority of New, Yorkers, they wite, seened
able to adjust to and cope with the crisis. Yet, instead of paying utilities to
| nprove or fedesign the system they woul d apparently rather pay as they did on
V\ednesday ni ght.

On July 16th, a power |ine cane down, producing a five hour power interruption
on the outer Cape which affected some 17,000 custoners. A rather routine event,

which night ordinarily have gone unreported in the Boston G obe, nerited page one

attention. It, too, was drawn into the drama. Mayor Becme was reported visiting
the site of fires and |ooting and ordering an investigation into the bl ackout-but
otherwise,:the adaptation of the nunicipal government or its engagement with the

state and federal authorities was not of central interest Ia Boston. An editorial

interpreted looting in terms of the paper's social philosophy, attributing it to



poverty and pointing out the need for better distribution of incone. By July
17th, a staff article, on page 15 contenplates the prospect for Boston. The
possibility of looting is accepted and dealt with in economic’insurance terns.
Boston merchants woul d not have coverage, particularly those in the poor areas,
and Federal Crime Insurance prograns are not well publicized

The Washington Post, like the papers in the other cities opened its July

S

14th norning edition with a page 1 staff report referring to the technica
causes of the blackout and the inmmediate inpacts on transportation and enter-
tainment. This paper carried the response of the police to disorder, the com
ment s of ‘themayoron public order, but added that New Yorkers seemto be taking
the blackout with good hunor. On July 15th 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 mherelyou were. Parts of the city had a
> , holiday air, while others had the look of a war. They turned to the social econ- .
omic effects and the governnent responses. The orders for an investigation by
Carter and Beame were reported. Potomac Electric and Power Conpany assured
) Washi ngtoni ans that the possibility of a blackout in Wshington was "very renote"
because of power reserves and pooling and communication, 'but that if it were to
occur, the police and fire departments have energency generators. On July 16th,
an editorial reflected on our dependence on electricity and what they called the
| ove-hate relationship between New York City and Consolidated Edison. It can
happen in \ashington, they wote, regardless of what Potomac Electric says.
> "Their social interpretation involved an article on poor areas where the looting
occured, interviews Wi th poverty workers, police, and sociol ogists. The outcone

was a general critique of New York City. The Washington Post wote that New York

revealed to the world Wednesday night that it is sonething less than a "wonderful

town". The July 17th issue reported Mayor Beane's call for harsh penalties




against looters. In a syndicated colum, Kraft interpreted t‘he looting as a
sign that the poor areas in the cities cannot be ignored. py Ju|y‘ 18th they
were concentrating on the repressive activities of governnent, reporting that
Mayor Beane and borough President Sutton were calling again for severe treat-
ment of the [ooters. Thus while Boston builds a picture of economc disaster,
Washington, as a government city and one that has had its share of civil dis-
turbances, sees the blackout as a problemin social order.

The Des Mbines Register, on July 14th, opened a front page story with the

technical details of the causes and the effects on transportation and city ser-
vices. .They noted, though, that nost residents remained cal min the darkness.
Mre details on the technical problens appeared the next day, and then they be-
gan to report on the social conflict: reactions of outrage expressed by Federal
Power Commi ssion and by Mayor Beame, a rising tide of public indignation over the
performance of the utility and individuals, business and government agencies

that have suffered |osses are bombarding the conpany with damage suits. They
stress the paralyzing effects of loss of electricity on transportation, business
and home activities. They published reassurances as they recalled that in 1962
and 1965 a blackout in the Mdwest had resulted from failure of Fort Randall

Dam Power Station on the Mssouri River. Since then inprovenents in the power
grid system have kept local power failures from spreading, so that no area-w de
bl ackouts 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 Commission into the cause of the blackout were repor-
ted. The July 17th paper recorded the arrest and detention in the courts of
several thousand looters. On July 18th in a page 4 article they asked what

woul d happen in lowa if citizens demanded nore electricity than utility conpanies

could come up with. Their conclusion was that the company woul d switch off

-
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customers. On July 19th they ran a story on page 28 as tO whether Carter Wil l
declare New York City a disaster area -- a choice he later rejected.

The Houston Post reported on the public order issue inits first headline

story on July 14th. They noted that Governor Carey had put the National Quard
on the alert. They reported the conflict between Mayor Beame and Consol i dated
Edison. The public order issue remained central on July 15th, noting that nost
New Yorkers took it in stride while there was mass looting and that Consolidated
Edison was criticized by the politicians. They quoted the Iiouston Lighting and
Power Conpany spokesman to the effect that a blackout was unlikely in Houston
since they have power reserve, have never had one, and have a smaller system
Power Dl éckouts, they say, are nore likely fromhurricane than frompower failure
in Houston. On page 3 they quote a Houston psychol ogi st who was in New 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

nedia for the high coverage of crinme. This followed in a nunber of Associated
Press stories about crime and the way New Yorkers were coping with it. On July
16th a short interruption of power in the Houston area, |eaving 8,000 in

Houston without electricity as lightning hit the lines and poles in the sub-
station, merited page 1 presentation, They noted, though, that it was unlike

the New York Gty blackout, since only a minor area was affected. On July 17th
they ran an Associated Press story on page 2 about crowded jails of New York
Cty, and on July 18th they ran a United Press International story on page 1,
-noti ng that 30,000 people in New York and New Jersey were affected by anot her
power outage. They noted that the politicians responded to the blackout --Sutton,

Javits, Beame --all condeming the |ooters.



Econom ¢ | npacts

A
Effects on certain aspects of the economy are indicated by stock exchange

figures. W had hoped to obtain data on the clearing of bank checks payable
to New York banks as a measure of business flow through New York, but that was
not possible. The consolidated trading reports, however, for New York Stock
Exchange issues and for the exchanges in Boston, Phi | adel phia, and the Pacific
and the Mdwest show the trend in securities. The exchanges out of New York
are dependent on New York ones .and therefore suffer shock wave type effect.

Table 5 shows the level of trading in these various exchanges.
Tabl e 5 shows the level of trading in these various exchanges.

TABLE 5

NEW YORK STOCK EXCHANGE | SSUES
Consol i dat ed Trading
(in thousands)

New Phila-

York Bost on delphia Pacific Mi d w el@dat
July 11, Monday 19, 790. 128. 422. 824. 854. 23, 098.
July 12, Tuesday 22,470 118. 372. 1, 452 1,352 27,584
July 13, Wednesday 23,160 238. . 215. 966. 1,303 27,370
July 14, Thursday G osed dosed O osed 569. 410. NI,
July 15, Friday 29, 120. 386. . 360. 1,212. 1, 609. ' 34,494,

-

Sales on Friday, July 15th seem to conpensate a bit for those |ost during
the closing of the exchange on July léth, but not nearly to the expected Ie!gl
Were Friday sales conpletely to include deferred Thursday sales, the total figure
woul d have been some 20 nillion shares higher than it is. A technical reason for

*pusi ness not being handl ed by other exchanges on July 14th was that the |argest,
brokers and national corporations used conmputers based in Mnhatten and could
not handle trading without that equipnent. Also, since nmost 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 Mdwest branches from opening, but late in the day the court ruled

they could be opened --in effect, leaving some trading time for the Pacific and
® M dwest exchanges. The Boston and Philadel phia never did open. Doubtless, ram -

fying effects on the overseas exchanges were also experienced, but data on their

trading is not available.

®
., ) | npacts on Health Organizations
Some of the effects on health, particularly nortality and norbidity, are
" available from hospital and city statistics. Interruption of health maintaining
equi prent 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 circunstances and we have no records
of them There 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-
L
denly losing social support as the role systemis suspended, the physical strains
incurred by people who walked up many stairs or people with respiratory problens
° finding themselves in closed buildings wthout adequate air conditioning, are all
increasingly exposed to nortal danger. Daily mortality rate figures are given in
Table 6 along with tenperature data -- generally positively associated with nor-
® tality.
9 .
»




TABLE 6

NEW YOrRk CI TY DEPARTMENT OF PUBLI C HEALTH

y 1977
€

Friday
Sat ur day
Sunday
Monday
Tuesday
V\ednesday
. Thursday
Friday
Sat ur day
Sunday
Monday
Tuesday
V\ednesday
Thur sday
Friday
Sat ur day
Sunday
Monday
Tuesday
V\ednesday
Thur sday
Friday
Sat ur day
Sunday
Monday
Tuesday
V\ednesday
Thur sday
Friday
Saturday
Sunday

Mrtality

Rat e

193
204
188
202
228
223
222
190
187
184
~ 161
212
180
257
210
202
197
243
273

2 8 3

298
291
208
© 198
227
185
173
197
179
182
219

Day' s High
Tenperature

87
86
84
88
95
85
76
88
8

85
8i

76

92
96
98
97
100
102
92
104
88
87
90
8
82
81
80
82
82
88



Then the blackout period fromthe 14th to the 16th of July, nortality
was a bit higher than during the period imediately precedi ng‘it. . Tenper at ur es
were in the 90's throughout those days. n the other hand, other periods, for
exanpl e the 5th through the 7th of July, also had noderately high tenperatures
and high nortality, And the period of the 18th to the 22nd of July was one of
very high tenperature and an even higher nortality. Now, given the drop in
industrial activity and the use of transportation, nortality should have dropped
during the blackout period. Deaths attributable to work and traffic accidents
shoul d have been nil -- alnost as if it had been a Sunday. The issue is clari-
fied in part by examning nortality rates by cause of death. The 13th, l4th, and
15th mght be conpared with the previous Wdnesday, Thursday, Friday sequence,
and the two \Wednesday, Thursday, Friday sequences following the blackout. There
does not seem to be nuch difference between the Wednesday and Thursday-Friday
death rates in those conparison weeks, at least,nothing conparable to the junp
of fifty-seven cases, alnmost thirty percent over the \Wednesday figure expe-
rienced on the first day of the blackout. Table 7 conpares deaths on these days
by the age of the deceased and causes of death.
T@Lz 7

%
CAUSE OF DEATH ON JULY 13, 14 Ah" 15, 1977
(in percents)

Car di ovascul ar

Tot al Respirztory Renal Homi ci de O her
Date . 13 1 15 13 1 15 13 14 15 13 14 15 13 14
Age 64— 43 33 33 30 43 40 32 20 19 - - 51 47
65+ 59 67 67 70 57 60 68 80 81 49 53

1
4t

- 5.

TOTAL N= Y(176)(234)(207) {(20) (26) (20) (75)(123) (107) @)y (6) () @ 79 .

*Source: New York City Departnment of Public Health, Officeof Vital Statistics



Looking across the bottom line an imediate junp is apparent on the first day
of the blackout in deaths due to respiratory failures. By the second day of
the blackout, the nunbers return to the level of the previous day. |n cardio-
vascul ar-renal deaths there was also a junp, 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
ére so small that the amount of variation fromday to day is not a reliable
gauge. There was no change in deaths due to all the other causes, such as can-
cer deaths, accident deaths.

Examining the age distribution it appears that blackout social conditions
increase the probability of death anong those sixty-five and over. However, the
probability of death fromrespiratory failure was higher for those under sixty-
five, while for the cardiovascular-renal, it was higher for those over sixty-five
The homicides were all under sixty-five, with one exception. No difference by
age appears for all other causes of death.

Short of mortality it is believed that the blackout led to a nunber of
personal injuries, people hurt in the melée of the looting or other accidents in
the-dark. This may be assessed fron1rec0rds of energency room and clinic visits
in hospitals in the areas in which disturbances occurred. Table 8 shows the
adult, child, and psychiatric energency room visits on July 14th, the first day
of the blackout, conpared with the previous Thursday, July 7th. The table al so

shows the record of anmbulance calls and visits to the clinic.



TABLE 8

NEW YORK CI TY
HEALTH AND HOSPI TAL CORPCRATI ON

EMERGENCY AND CLINIC VI SI TS

Adul t Child Psychiatric
- , Emergency Ener gency Ener gency Anbul ance Cinic
Room R o 0o m__ Room Runs Visits Total s
July 1977 7 14 7 14 7 14 7 14 7 14 7 14
1%3 110 113 54 40 34 21 28 10 1552 12 1778 196
2. Couverneur NA - NA NA NA NA NA NA NA 950 136 950 136
3. Harlem .222 314 66 80 8 NI NI 904 2s 1200 419
4, Metropolitan NI NI NI NI NI NI NI NI 500 NL N
s, Sydenham 56 107 720 NI NL NI NI 31 16 425 143
6»._3_1'.9&2‘0“ Muni ci pal 237 304 208 190 24 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 NI NI NI 30 NI 449 NI 621 N
9% I sl and 208 242 49 56 12 3 11 16 716 271 996 588
10.  Cunberl and 156 178 102 9 N NI 36 1v 576 56 870 335
11.  Geenpoint 116 177 43 76 "N NI NI NI 557 47 716 300
12.  Kings 556 547 246 174 NI ‘N NI NI 1144 92 1946 813
B rse 159 189 27 19 -NI N 6 5 1217 720 1409 934
14, Queens 170 127 66 60 6 6 2 7 756 480 1000 680
*Source: Health and Hospital Corporation,

Systens Devel opnent and Operations Office.

Metropolitan and N.C.B. excluded fromtotal
NI= No Information Avail abl e

NA= Not Applicable

as insufficient information



The total figures indicate that adults using the emergency room increased
significantly on the day of the blackout, the nunber of children slightly. The
number of psychiatric cases and anbul ance runs declined precipitously, as did the
clinic usage. dinic usage is for regular nedical care. Some of the clinics,
such as that at Bellewwe, closed during the blackout. Further, people ordinar-
1ly.arxive at clinics by subway. Sone of the nore pressing "clinic" cases may
have been shifted to the emergency room and, thus, it would be difficult to
know how nmuch should be attributed to injuries related to the disorders. The
di sorders which occurred in the vicinity of these hospitals constitute an increas-
ingly intense form of social activity and should have generated more ambul ance
runs. However, even this intense activity was episodic. On the whole, the
bl ackout meant a decrease in social activity, even in the riot areas. Thus, over-
all anbul ance runs are down.. Apparently the focus of social activity of the
‘looting amounted to less activity, on the whole, than would have occurred in the
areas without the blackout. Energency room admi ssions do not seemto increase in
Manhatten, only slightly increase in El nhurst, but decrease in the Queens Hospi -
tal Center in Queens. In Brooklyn, however, there was an increase in adult emer-
gency room adm ssions by some ten to fifteen percent.and by thirty to forty per-
cent in the Bronx. W do not know the proportion of the Brooklyn and Bronx ad-
mssions attributable to the rioting, but one may suppose that the figures reflect
a general increase in injury producing social activity -- perhaps, just fromthe
general relaxation of role obligations. Some of these adm ssions may have been

.shifted fromthe clinics. Also, the hospitals in Brooklyn and Queens nay have
been nore accessible by foot fromthe residential areas. An inspection of actua
clinic records could help solve some of this puzzle.

A slight increase in child admssions to the energency room appears in

Manhat ten and perhaps in Brooklyn (or perhaps a decrease considering the drop



l

at Rings).

tirely accounted for by adm ssions to Lincoln Medical Center in the South Bronx.
In that particular neighborhood children may have participated in the riots nore

than in other neighborhoods.

There is no increase in Queens. The Bronx increase is alnost en-

It is nmore likely, however, that this reflects a

drop in the rigidity of child care and protection, in general, along with the

rel ease from public role obligations.

bl ackout should be further exam ned

The inpact on parental behavior of the

The Tow clinic figure for Bellevue could

be due to cessation of activity in the new building at Bellevue when the gener-

ators did not work.

Interestingly, the report on the blackout of LeRoy Carm chael

Executive

Vice President for (perations of the New York Gty Health and Hospitals Corpor-

ation, reports an increase in the volunme of ambul ance'calls.

He relates this to

a higher percentage of crine related energencies such as stabbings, shootings,

and cuts with broken gl ass.

These datz show a decrease in ambul ance runs.

The

police data above also do aot indicate an increase in patrol car runs such as

m ght be associated with crimes against persons.

The inpact of the blackout and-its related events on the value of Consoli-

The Organizational Credibility of Consolidated Edison

dated Edison stock is an economc effect which reflects the confidence of the

public in that conpany.

| owest selling prices per share in each of the weeks in July.

Vieek

Endi ng
July 1
July 8
July 15

July 22

TABLE 9

CONSOLI DATED EDI SON STOCK WEEK ENDING JULY 15

(in hundreds)

Vol une H gh Low
2,231 24 3/4 23 3/4
1, 356 24 1/2 ‘24 1/4
6, 953 25 1/8 23 1/4
10, 301 24 - - 22 5/8

Last
24 1/4
24 3/8
23 3/4
24

Tabl e 9-shows the volume sales and the highest and

Change
+3/8
+1/8
-5/8
+1/4



(ne thing is clear. The blackout is associated with increased trading in the
stock.  During the week of the blackout, as well as the week follow ng, the sal es
vol ume increased sharply.

The process may be examned on a day by day basis. This is shown in

Table 10, which presents the sane information for the week ending July 15th

- TABLE 10

CONSCOLI DATED EDI SON STOCK
VEEK ENDING JULY 15
(in hundreds)

Date Vol une Hi gh Low Last_ Change
July 11 459 24 5/8 24 1/4 24 3/8

July 12 420 24 3/4 24 3/8 2% 3/4 + 3/8
July 13~ 1076 ‘25 1/8 24 1/8 25 + 1/4
July 14 - - -
July15 4998 23 3/4 23 1/4 23 3/4 -1 1/4

The day before was a heavy day. Sales doubled, reaching just about
10,000 shares. The market closed on the 14th. On the 15th nearly 50,000
Consol i dated Edison shares were traded. Presumably the pressure to sell was
a bit greater than tie demand. The value of the stock dipped to 23.1/4, the
| owest value it had for sone tine, a closing value loss of 11/4 at the end of
a week which had begun with increasing values. Everything considered, these
| osses were not as catastrophic as some mght have expected. The stock val ue

- remained relatively stable after the blackout.



The Cvil Disorder

In exploring the response of the various aspects of the criminal justice system
to the illegal activities occuring during the blackout, a distinction nmust first be
made between the perception of the situation and the reality. The initial reaction
of the police and the courts was to respond to the looters as though the blackout
were a disaster. The alternative, which in retrospect was closer to reality, was
to view the looting behavior as that found during civil disturbances.

Research studies of disasters by such authors as Fritz and Mathewson and
Diggory and Pepitone have noted the general dearth of |ooting behavior follow ng
disasters. Wen found, though, looters have been dealt with harshly. Follow ng
the San Francisco earthquake of 1906, the Arny shot sixteen |ooters who were found
robbing the dead. Dynes and Quarantelli, while agreeing with the findings have
noted some exceptions. During times of disaster the looting of such "necessities"
as food, flashlights, cots, and nedical supplies is not viewed as crimnal. The
uathors see this as a result of a redefinition of property rights. During severe
disasters there is general agreement among comunity nenbers that the resources of
i ndividual s becone community property. Individual property rights are suspended
so appropriation of private resources, which would normally be considered |ooting
is temporarily condoned. .

Wil e stealing for personal ends is rarely commtted during disasters, Dynes
and Quarantelli describe the characteristics of such theft. During disaster situ-
ations, looting, when it occurs, is generally the undertaking of a handful of dindi-
viduals in the general population. Mst often the looting is commtted by non-
| ocal persons who venture'into the inpact community. In sonme cases, they have
even been part of the security forces sent in fromthe outside to prevent such
behavior. The main characteristics are the individual ness and secretiveness of
the activities. Simlar conclusions were drawn by Siman in her study of the after-

math of the Wlkes-Barre flood of 1972.



The initial reaction of the police and court systems was to treat the blackout
as though it were a disaster and respond to looting activities accordingly. The
police at first sent large forces to guard the maj or expensive shopping areas of
downtown Manhattan and left the smaller local shopping areas with little-or no
protection. \Wen the looting went ranpant in sone local sections of the city, the
nedia |abeled the perpetrators as "savages" and "ani mal s" and demanded maxinum
court action,.

The characteristics of the looting which occurred during the blackout were
far more simlar to that experienced during civil disorders. This behavior
according to Quarantelli and Dunes, is generally collective in nature. The |ooters
tend to cone fromall segnents of the community, cutting across age, sex and class
lines. Looters often work together in pairs, small groups and even family units.
"The col lective nature of massive |0oting is also manifest in its selective nature
in civil disorders conpared with its situational nature in disasters.” The prinme
targets tend to be grocery, furniture, clothing and |iquor stores. Looting of
this nature further tends to be a very public act,rather secretive in nature

As in disasters, there is also a redefinition of property rights.

. The looting undertaken is |ikewse a tenporary man-
ifestation of a new group norm in which the right to use
of available resources becomes problematical. If property
is thought of as the shared understanding of who can do
what with the valued resources within a community, in civil
di sorders we see a breakdown in that understandi ng. Wat
was previously taken.for granted and widely shared becone

a matter of dispute anong certain segnents of the general
popul at i on.

Viewed in-this way, nuch of the pattern of |ooting
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 conformng behavior in the situation.

Li ke most other social institutions, the entire crimnal justice system was
toatlly unprepared for the inpact of the blackout. According to the nedia reports,

the police department was slow in responding and when a response was made if often



proved ineffectual in many areas of the city. The |ack of any standardized emergency
procedures produced further backups in the system when prisoners were left unprocessed
in the various station houses. The loss of electricity was directly responsible

for much of the backlog when the fingerprint identification hook-up with the state

capitol was inoperable. The overcrowded conditions in the detention facilities
became intolerable with the lack of lighting and cooling systems. |t was remarked

that conditions in many 'hol ding areas approached those of "cruel and unusual pun-
ishment." Thegreat influx of defendants also caught the judicial system unpre-
pared and hearings were delayed days beyond normal expectations.

Wth this material as background, it is now apprpriate to examne the actual
looting that occurred followi ng the power outage. According to the Report to the
Select Commttee on Crimnal Justice Emergency Preparedness there were 3076 arrests
made for blackout related looting. It should be further noted that this nunber
woul d represent a conservative estimate of all those who engaged in l[ooting activi- .
ties. On any nmeasure of looting behavior during a disaster, this would represent
an extremely large nunber of individuals, even for New York.

A profile of some characteristics of the blackout rel ated defendants,. reported

in the New York Tinmes of 14 August 1977, is presented in Table 11.

A randomy selected sanple of defendants arraigned between June 6 and July 12, 1977
is also presented for conparison. \ile none of the differences is statistically
significant it is notable that the blackout related group of defendants tended to
be younger, nore predomnantly male, less likely to have a prior arrest record,

and generally of a higher enployment status. These facts were explained away by

Ni chol as Scoppetta, Deputy Myor for Crimnal Justice, when he noted that "the
looting involved a [ot of people with prior arrest records. And we know that a

ot of people just joined in when they knew they could."



Table 11

Profile of Blackout Related Defendants vs. A
Conparison Sanple
(in‘percents)

Bl ackout _

Characteristics - Rel at ed Conparison

Enpl oyment St at us

Enpl oyed 45 30

St udent 14 13

Oh Wl fare 10 16

Ot her  Unenpl oyed 30 42
Age

16- 20 33.8 28.0

21-25 26.9 28. 4

26- 30 14. 3 18.2

31-40 17.8 16.9

41 and ol der 7.2 8.4
Sex .

Mal e 93.3 83.4

Femal e 6.7 16.6

Prior Arrest Record '64.4 69. 4




These characteristics of the looters conbined with their inordinately |arge
number |end éredence to the contention that the looters were acting within the
framework of a civil disturbance rather than a disaster.

The courts,wthough, took a much harsher reaction to the looters. As indicated
In Table 12, the initial court-dispositions of the blackout related defendants wer
more severe than those received by the conparison sanple. Twenty five percent of the
bl ackout cases were sent to the Grand Jury as compared to only five percent in the
conparison group. In normal conditions, 32% of all burglary cases could be expected

to be dismssed in Criminal Court. This was initially true for 14% of the blackout

cases.



Tabl e 12

Case Dispositions-Blackout Related Defendants vs. Conparison G oup*
, (in percents)

Case Status Bl ackout Conpari son

Held for Gand Jury 25 5
Di sm ssed 11 9
Adjourned in Contenplation 3 23
of Dismssal
Transferred to Famly Court 0 1
Bench Warrants 5 5
Adj our ned 8 0
Pled Quilty, Pending Sentence 5 0
Pled Guilty, Sentenced 40 2
Yout hful O f ender 3 51
O her 0 0
Acquitted 0 4
Convicted After Trial _0 - 0.
- TOTAL N= (3,076) (3.054)

* Conparison 'group is conposed of defendants charged with this offense. This
I's composed of every seventh burglary related case docketed from January to
June 1977.

Simlar courts harshness was evident in the sentencing process. Table 13
reveal s that a considerably higher proportion ofblackout defendants received
some jail time conmpared with non-blackout cases. But, it should be noted that
with the elimnation of the time served category, the intergroup differences
di sappear.  Now, only 20% of the blackout group was given additional jail tine
as contrasted with 24% of the burglarly conparison group.



Tabl e 13

Sent ences - Blackout Related Defendants vs. Conparison G oup.
(in percents)

Sent ences Bl ackout Conpari son
Time Served 34 1
30 Days 10 11
60 Days 3 4
90 Days 3 4
91-180 Days 2 2
over 180 Days 1 1
One Year 1 2
"Total Jail Tine N=  (711) (485)
Jail Time O her N=  (268) (376)
Than Tine Served
Uncondi tional Discharge 1 0
Condi tional Discharge 20 20
Fine 3 2
Fi ne/ | mpri sonnent 16 42
Probation 6 5'
Total No Jail Time N=  (600) (1,088)
TOTAL SENTENCED N= (1,311) (1,573)

The State Division of Crimnal Justice Services noted in their Novenber 1977
Report:

Al'though the sentences nmeted out in the weeks inmedi-

ately follow ng the blackout were harsher than usual,
thesentences gi ven since then have been considerably .

nore lenient, reducing the overall differences. For

exampl e, as of Labor Day (1977), 60% of the blackout
defendants sentenced in Manhattan had been given sone

jail time (including time served) and 40% of the defendants
had received no jail time. As of Cctober 25, 1977, the
figures have changed to 36% jail tinme (including tine
served) and 64%nno jail tinme;

Thus, With the passage of tinme and the cal mng of tenpers, the New York City Courts

tended to treat the blackout |ooters no differently than any other defendants.




