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Within the .Division of Electric Energy Systems, the program SYSTEMS 

ENGINEERING FOR POWER has.been developed to  address.systems theoretic 

oriented problems :of emergent significance t o  the nation's e lec tr ic  energy 

systems. One of the constituent subprograms, Systems Effectiveness Analysis; 

i s  addressing the development of a conceptual framework within which 

rationat tradeoffs between considerations of the a v a i k b i  l i t y ,  performance, 

cost, and worth of evotving systems could be evaluated. 

One of the d i f f i c u l t i e s  i n  such an area i s  the dearth of 

quantitative data relating t o  the worth of rel iable e lec tr ic  service. 

The occurrence of the July 1977 N e w  York C i t y  blackout provided a rare, 

hopefully not-to-be-repeated, opportunity for collecting extensive and 

valuable data direct ly  relevant t o  t h i s  question of the worth of service 

continuity. The present study was commissioned as an attempt t o  determine 

the actual avai tabi t i ty  of such data and t o  evaluate i t s  relevance, 

particuZarZy with reference t o  our ongoing research' i n  Systems Effectiveness 

Analysis. We believe however that t h i s  repart i s  of considerable in teres t  

and value .in i t s  own right .  

L.. H .  Fink 
Division of Electric 

Energy Sys tems 
U. S . Department of Energy 

Washington; D. C. 
July 1978 
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Department of Energy. The s tudy  e n t i t l e d :  "Impact Assessment of  t h e  1977 
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wuuld l i k e  t o  txprc33 our  app reo ia t ion  tn t h ~  ~nnselidated ~ d i s o n  Company 
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f o r  a s s i s t i n g  u s  dur ing  t h e  course  of t h e  s tudy  i n  numerous ways. 

 his acknowledgement does not  imply t h a t  t h e  above o r g a n i z a t i o n s  have r e -  

viewed o r  concurred w i t h  t h i s  r e p o r t .  
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1. EXECUTIVE SUMMARY 

1.1 INTRODUCTION 

This study was commisssioned by the Division of Electric Energy 

Systems (EES), Department of Energy (DOE) shortly after the July 13; 1977 

New York City Blackout. The principal'objectives of the project as origi- 

nally conceived were two-fold: 

To assess the availability and collect, where 

practical, data pertaining to a wide variety of 

'impacts occurring as a result of the blackout; 

To broadly define a framework to assess the value 

of electric power reliability from consideration 

of the blackout and its effects on individuals, 

businesses, and institutions. 

 his work was not intended to be a definitive and detailed assess- 

ment of the blackout and its impacts. Rather, the emphasis has'been pri- 

marily oh characterizing a broad spectrum of impacts relating to the blacL- 
out including economic impacts, social costs, disruption of important 

social activitiks, and other impacts whose important components may be long 

term.rather than short term. 

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

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

A literature review was undertaken to review previous 

blackout literature, and to review relevant research 
on.similar types of disasters (e.g., floods, earth- 

.quakes) to determine whether any of the theoretical 

impact constructs developed for these areas might be 

applicable to considerations of a blackout. 

The study team p.ersonally interviewed and met with a 

, large number of key agencies and public and commercial 

organizations in NYC which had'responsibility for main- 
. . . . - - - . . - . . . . - . 

taining a data base on blackout-related information and 

impacts . 
Impact Classification Schemes (ICS) were developed to 
.characterize the kind of impacts. (economic and social) 
t11aL mighL be associated with a loss of electpic power. 
The purpose of the ICS was to provide guidance for 

later data collection strategies and efforts. 



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

analyses . 
e The focus throughout the entire study has been on the 

usefulness of the data in supporting the eventual 

development of a generalized methodology for examining 

the value of electric power reliability to the end-user. 

MAJOR IMPACTS 

The blackout affected'businesses, individuals, government agencies 

and Consolidated Edisan.itself. The impacts were complex and included both 

economic and social costs. In order .to systematically classify the most 

significant of these impacts and provide guidance for data collection, 

impact classification schemes were developed. Major economic impact cate- 

gories included: 

Business 

Government 

e . utilities (consolidated Edison) 

Insurance Industry 

e Public Health Services 

Other Public Serviccs 

Impacts were classified as either direct or indirect-depending upon whether 

the impact was due to a cessation of electricity or a response to that ces- 

sation. The principal economic costs of the blackout, developed during 

the course of this study are shown in Table 1-1. These data are neither Y '  

comprehensive ;or exhaustive and, for the most part, are based on secondary 

data provided by various government agencies and other'organizations. 

Social impacts, i-e., the changes in social activities and 

adaptations to these changes were particLlarly significant in New York 

duc to its unique demographic and geographic characteristics. The looting 

and arson that accompanied,the blackout set aside the NYC experience from 

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



TABLE 1-1 

SUMMARY OF ECONOblIC IMPACTS 

Impact Areas  D i r e c t  ($MI I n d i r e c t  ($MI 

B u s i n e s s e s  Food S p o i l a g e  , $  1 . 0  Smal l  B u s i n e s s e s  $155.4 

Wages L o s t  5 . 0  Emergency Aid 5 . 0  

S e c u r i t i e s  I n d u s t r y  1 5 . 0  ( p r i v a t e  s e c t o r )  

Banking I n d u s t r y  1 3 . 0  

Government 

(Non-public s e r v i c e s )  
h 

F e d e r a l  A s s i s t a n c e  

Pragrams 11.5 
New York S t a t e  . 

A s s i s t a n c e  Program 1.0 

C o n s o l i d a t e d  Edison R e s t o r a t i o n  Cos.ts 1 0 . 0  N e w  C a p i t a l  Equipment G5.0 

Over t ime payments 2 .0  (program and 

i n s  t a l l a t i o n )  

I n s u r a n c e  2 

P u b l i c  H e a l t h  

S e r v i c e s  

O t h c r  P u b l i c  

S e r v i c e s .  

F e d e r a l  Crime I n s u r a n c e  3.5 

F i r e  I n s u r a n c e  19 .5  

P r i v a t e  P r o p e r t y  

I n s u r a n c e  1 0 . 5  

P u b l i c  H o s p i t a l s - -  1 . 5  

o v e r t i m e ,  emergency 

room c h a r g e s  

M e t r o p o l i t a n  Trans-  MTA Vandalism - 2  

p o r t a t i o n  A u t h o r i t y  MTA New C a p i t a l  Equip-, 

(MTA) Revenue ment Required 1 1 . 0  

Losses  2 .6  Red C r o s s  . 0 1  

MTA Over t ime and F i r e  Department . 5  
Unearned Wages 6 .5  o v e r t i m e  and damaged 

equipment 

P o l i c e  Department 4 . 4  

o v e r  t ime  

s t a t e  c o u r t s  .05  

o v e r t i m e  

P r o s e c u t i o n  and - 
C o r r e c t i o n  1.1 

Wes t c h e s t e r  County Food S p o i l a g e  0 . 2 5 ~  

P u b l i c  S e r v i c e s  

equipment  damag'e , 
o v e r t i m e  payments 0 . 1 9  

TOTALS $55.54 

' ~ s t i m a t e  based on a g g r e g a t e  d a t a  c o l l e c t e d  a s  o f  May 1, 1978. See  

p r e v i o u s  page f o r  d i s c u s s i . o n  o f  l i m i t a t i o n  o f  t h e s e  c o s t s .  
' 

2 0 v e r l a p  w i t h  b u s i n e s s  l o s s e s  migh t  o c c u r  s i n c e  some a r e  r e c o v e r e d  by 

i n s u r a n c e .  

3 ~ o o t i n g  was i n c l u d e d  i n ,  t h i s  e s t i m a t e  b u t  r e w r t e d  t o  b e  minimal. .  . '  

mese &ta m e  derivative, and are neither comprehensive nor def ini t ive.  

3 



have been a singular event, it nevertheless pointed out the delicate 

balance of our societal order, and the key role that electricity plays 

in maintaining that balance. 

.Perhaps the most significant effects of the blackout were those 

felt by public and privgte organizations with responsibility for the 

economic and social activities of New York City and its inhabitants. In 

many cases, these organizations were ill-prepared for the blackout and 

much of the chaos, economic loss and individual inconvenience resulted 

from this lack of preparedness. A number of organizations have now em- 

barked upon substantive contingency planning programs including upgtading 

of backup emergency generation. 

CONCLUSIONS 

The major conclusions of the study are summarized below: 

,Regarding General Impact Characteristics: 

The impacts of a power failure are in large part determined 

by the size of the area's population, ethnic diversity, in- 
borne, housing characteristics, density, economic activities, 

and employment statistics. New York City# which is unique 

in tcrms of both dc~noyraphic features and its position as 

the financial capital of the world, experienced substantial 

costs that are not easily extrapolatable to other regions 

of the country. Nonetheless, our examination of the NYC 

power failure has revealed important elements central to any 

future analysis of the consequences of energy shnrt.ages. 

9 The costs associated with a Dlackout a r e  a l q n  sensitiv~ tn 
the geographic characteristics of the affected area. Areas 
qiirh as NYr which arf! c h a r a c t ~ r j z e d  by extreme weather con- 

ditions (hot, humid summers and cold winters) will be heav- 

ily impacted by the loss of electricity for air conditioners 

and heating systems. 

8 In high-density areas, like New York City, most travel per 

capita is done via the public transportation system. A high 

level of dependence on electrified trahsport systems results 
in greater economic and social costs during an extended power 

failure. Most people during the blackout were unable to re- 

port to work and perform productive activities because of the 

lack of an adequate transportation mode. 



Regarding t h e  Impact. C l a s s i f i c a t i o n  Scheme: 

The development of an impact classification scheme highlighted 

an important distinction with respect to impacts resulting 

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

ing from the cessation of electricity such as refrigeration 

and transportation, are often accompanied'by another class 

of potential costs referred to as indirect. These indirect 

impacts are unpredictable and reflect adaptations or responses 

to, blackout conditions. The looting and arson is an example 

of an indirect impact.' This distinction is useful because 

it provides'further insight into the determination of the 

most cost-effective strategy for dealing with electricity 

shortages and interruptions in the future. It is possible 

that indirect impacts can be mitigated through improved com- 

.munications and contingency plans while direct impacts can 

only be avoided through improvements in reliability standards. 

Regarding Economic Impacts: 

Our survey indicated that economic costs .attributable to the 

the blackout either directly or indirectly were in excess of 

$350 million. This figure, however, is based on a selective 

and stratified impact assessment and should be regarded as 

no more than a reasonable lower bound to total costs. The 

actual cost of the blackout taking into account both short 

and long term impacts might substantially exceed our estimate 

e .The looting and arson (defined as an indirect impact) accounted 
for almost one-half of the total economic costs associated.with 

the blackout. This fact supports a basic premise of this re- 

port, that the ,indirect impacts as well as the direct impacts 

must be considered if a realistic economic and social cost 

estimate of power outages is to be measured. 

e The costs to Consolidated Edison were skgnificant, both in 
terms of lost revenue, restoration costs and, most importantly, 

new capital investment programs to upgrade system security. 

What has not been ascertained is whether other utilities in 
the country, either voluntarily or involuntari'ly, are initiating 

or plan to initiate similar programs. 

Regarding' Soc ia l  Impacts: 

o The social costs of the blackout, as defined in this study, 

are difficult.to measure. 'Adaptations to the blackout by 

people'and organizations were significant, particularly in 

light of the extended duration of the power failure. Levels . 

of inconvenience to individuals as evidenced by changes in 

macro-indicators of social activities appeared to be sub- 
stantial. A structured survey of affected individuals will 

be necessary to accurately document these impacts in any 

detail. 



Regarding Organizational Impa'cts : 

A number of organizations in New York City have implemented 

(or are in the process of implementing) new contingency plans 

and procedures as a result of the blackout. In some cases, 

new back-up generation systems have been added to facilities. 

Hospitals, in particular, had difficulty in. starting and 

operating emergency back-up systems and have implemented new 

testing and maintenance schedules. 

In many cases, of equal or even greater importance than 
Y 

actual economic losses was the loss of credibility suffered 

by major industrial firms in NYC such as the banking and 

securities industries. (As an example of this concern, the 

NYC banking community is now planning to relocate certain 

computer facilities in New Jersey outside the Con Edison 

service territory.) 

Regarding the Value o f  Reliability: 

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

tify important components, both quantifiable and non-quanti- 

fiable, that determine the value of electrical reliability. 

In previous studies which have attempted to assess the cost 

of power outages to customers, key factors (e . g . ,  dural:ion of 
b1ack0~l.t~ i~ ld i rec t  impacts and time of day) which were sig.; 

nificant determinants in the New York City experience, were 

not taken into account. 

r A 10we~ bo.~iilS 011 ,tl.~e value of reliability for end-users can 

be evtaljlialitd by estimating the : 

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

--value of' time used to develop emergency procedures 

--value of insurance policies purchased to cover damage incurred 

(directly or indirectly) by power failures. 

A comprehensive methodology for determining the vaiue of 
reliability is not presently available because of the dif- 

ficulties in representing the complex losses that result from 

an uxtondod' puwor Lcrilur-u.  A corrco~.~lu;ll FL d i i ~ e w ~ i k  2131. I : . ~A . I : -  

acterizing these losses has been presented in this study (see 

Chapter 6). .No attempt has been made to estimate the value 

of reliability using this framework. One approach for demon- 

strating its appropriateness and validity might be through the 

use of a survey desfgned to estimate what different classes 

of customers would be willing to pay for uninterrupted service. 



2. INTRODUCTION 

STUDY OBJECTIVES AND SCOPE , 

T h i s  s t u d y  w a s  commissioned by t h e  D i v i s i o n  o f  E l e c t r i c  Energy 

Systems (EES) , Department o f  Energy (DOE) s h o r t l y  a f t e r  t h e  J u l y  1 3 ,  1977 

New York C i t y  Blackout..  The p r i n c i p a l  o b j e c t i v e s  o f  t h e  p r o j e c t  a s  o r i g i -  

n a l l y  conce ived  were two-fold:  ' 

To a s s e s s  t h e  a v a i l a b i l i t y  and c o l l e c t ,  where 

p r a c t i c a l ,  d a t a  p e r t a i n i n g  t o  a wide v a r i e t y  o f  

impac t s  o c c u r r i n g  as a  r e s u l t  o f  t h e  b l a c k o u t ;  

e To b r o a d l y  d e f i n e  a framework t o  a s s e s s  t h e  

v a l u e  o f  e l e c t r i c  power r e l i a b , i l i t y  from con- 

s i d e r a t i o n  o f  t h e  b l a c k o u t  and i t s  e f f e c t s  on 

i n d i v i d u a l s ,  b u s i n e s s e s ,  and i n s t i t u t i o n s .  

The s t u d y  w a s  implemented t o  complement~methodological work underway i n  t h e  

sys tems  ~ a n a g e m e n t  and ' s t r u c t u r i n g  program1 o f  t h e  E l e c t r i c  Energy Systems 

D i v i s i o n  o f  DOE concerned w i t h  d e v e l o p i n g  new p r o c e d u r e s  and t e c h n i q u e s  

f o r  enhancing t h e  r e l i a b i l i t y  o f  l a r g e - s c a l e  e l e c t r i c  power sys tems .  

T h i s  work w a s  n o t  i n t e n d e d  t o  b e  a d e f i n i t i v e  and d e t a i l e d  a s s e s s -  

ment o f  t h e  b l a c k o u t  and i t s  impac t s .  R a t h e r ,  t h e  emphasis h a s  been p r i -  
. . 

m a r i l y  on  c h a r a c t e r i z i n g  a broad  specgrum of  impac t s  r e l a t i n g  t o  t h e  b l a c k -  

o u t  i n c l u d i n g  economic i m p a c t s ,  s o c i a l t c o s t s ,  d i s r u p t i o n  o f  i m p o r t a n t  

s o c i a l  a c t i v i t i e s ,  and o t h e r  impac t s  whose i m p o r t a n t  components may b e  l o n g  - 
term r a t h e r  t h a n  s h o r t  term. 

Examinat ion o f  a n  u n a n t i c i p a t e d  b l a c k o u t  i n  a l a r g e  m e t r o p o l i t a n  

a r e a  h a s  few ana logous  e v e n t s  f o r  comparison.  A b l a c k o u t  u s u a l l y  s t r i k e s  

w i t h o u t  warning,  t h e  d u r a t i o n  i s  normal ly  unknown, t o  t h e  dus  tomers  a f f e c t e d ,  

l i t t l e  advance p l a n n i n g  ( e x c e p t  f o r  l a r g e  c r i t i c a l  s e r v i c e s  such  a s  h o s p i -  

t a l s )  i s  a v a i l a b l e  t o  m i t i g a t e  a d v e r s e  e f f e c t s ,  and t h e  v e r y  n a t u r e  o f  t h e  

1 

See f o r  example: "Systems Engineer ing  f o r  Power", U.S. Department o f  

Energy,  Program Repor t ,  (March, 1978) . 



b l a c k o u t  tends  t o  e x a c e r b a t e  t h e  d i f f i c u l t i e s  i n  communications. While 

t h e r e  a r e  some c o r o l l a r i e s  i n  a  r e l a t e d  d i s c i p l i n e  r e f e r r e d  t o  a s  d i s a s t e r  

r e s e a r c h 2 ,  t h e r e  a r e  few p h y s i c a l  even t s  which a r e  comparable t o  a  l a r g e  

b l a c k o u t .  

The d i f f i c u l t i e s  i n  s tudy ing  t h e  impacts  o f  a  major b l ackou t  

also arise from t h e  fo l l owing :  t h e  ( o f t e n )  unique p h y s i c a l  and s o c i a l  

c h a r a c t e r i s t i c s  o f  t h e  impacted a r e a ,  t h e  wide v a r i e t y  o f  impac ts ,  t h e  

secondary ,  and o t h e r .  r e sponses  t o  t h e  primary even t  (e. g. , complex impacts  

t o  NYC f i n a n c i a l  p r o c e s s e s ) ,  and t h e  t i m e  d e l a y s  in measuring many of t h e  

e f f e c t s  of  t h e . e v e n t .  F i n a l l y ,  s u f f i c i e n t l y  d i s agg rega t e  d a t a  t o  accu- 

r a t e l y  r e c o n s t r u c t  the economic and s o c i a l  a c t i v i t i e s  o f  t h e  a f f e c t e d  

r e g i o n  i f  no b l adkou t  had occu r r ed ,  and d a t a  t o  a c c u r a t e l y  c a p t u r e  t h e  

s i g n i f i c a n t  costs i n c u r r e d  due to  t h e  power f a i l u r e  w e r e  i n  many i n s t a n c e s  

n o t  a lways a v a i l a b l e .  

Given t h e  unique n a t u r e  of  a  b lackout  and t h e  o b j e c t i v e s  o f  t h e  

p ro j ec t , .  t h e  ' fo l lowing  methodology f o r  s tudying  t h e  b l ackou t  was developed : 
I 

I, A l i t e r a t u r e  review was undertaken t o  review p r e v i o u s ,  
.b lackout  l i t e r a t u r e ,  and t o  review r e l e v a n t  r e sea rch  
on s i m i l a r  t ypes  o f  d i s a s t e r s  ( e .g . ,  f l o o d s ,  e a r t h -  
qucllrcs) to dctcrrninc whethcr nny af  khc t h c o r c t i c n l  
impact  c o n s t r u c t s  developed f o r  t h e s e  a rena  might bc  
a p p l i c u b l c  t o  uo113idcraCiiono of a blaclcout. 

I, The s tudy  team p e r s o n a l l y  in te rv iewed and me t .w i th  a  
l a r g e  number o f  key agqncies  and p u b l i c  and commercial 
o r q a n i z a t i o n s  i n  NYC which had r e s p o n s i b i l i t y  f o r  main- 
t a i n i n g  a  d a t a  base on b l ackou t - r e l a t ed  Tnformation and 
impacts  . 

I, Impact C l a s s i f i c a t i o n  Schemes (ICS) w e r e  developed t o  
c h a r a c t e r i z e  t h e  k ind  o f  impacts (economic and s o c i a l j  
t h a t  might  bc a ~ c o o i a t c d  wi th  a  lo^^ uf t ? l ~ ) c t ~ . i c  ~ J W C I L .  

The purpose  o f  t h e  ICS was t o  provide  guidance f o r  
l a t e r  d a t a  c o l l e c t i o n  s t r a t e g i e s  and e f f o r t s :  

S e v e r a l  c a s e  s t u d i e s  were chosen t o  c h a r a c t e r i z e  t h e  
a v a i l a b i l i t y  and q u a l i t y  of d a t a  f o r  c a r r y i n g  o u t  
such ana lyses .  

The focus  throughout  t h e  e n t i r e  s tudy  h a s  been on t h e  
u s e f u l n e s s  o f  t h e  d a t a  i n  suppor t ing  t h e  even tua l  
development o f  a ' g e n e r a l i z e d  methodology f o r  examining 
t h e  v a l u e  o f  electr ic power r e l i a b i l i t y  t o  t h e  end-user.  

2 
See f o r  example: "Communities i n  D i s a s t e r :  A Soc io log ica l  Analys i s  of  

C o l l e c t i v e  S t r e s s  S i t u a t i o n s " ,  Barton,  Alan (1969) . 



The da ta  base developed f o r  t h i s  r e p o r t  has been drawn from a 

wide v a r i e t y  of sources i n  both t h e  pub l i c  and p r i v a t e  s e c t o r s .  In  some 

cases ,  the  da ta  has been gathered from "primary sources",  i . e . ,  i nd iv idua l s  

and/or organiza t ions  t h a t  were d i r e c t l y  a f fec ted  by the  power shortage;  

i n  o the r  cases  t h e  da ta  r ep resen t s  ex t rapo la t ions  and averages over samples . 

of 'varying s i z e s .  I n  genera l ,  t he  d a t a  has not  been v e r i f i e d  f o r  accuracy 

except f o r  the  t e s t  of "reasonableness. " ' It is  urged, t h e r e f o r e ,  t h a t  the  

da ta  i n  t h i s  r e p o r t  be used with caut ion  by o the r  i n v e s t i g a t o r s  .and ana lys t s .  

2.2 RELATED STUDIES 

Severa l  s t u d i e s  were undertaken immediately a f t e r  t h e  blackout  

by var ious  i n s t i t u t i o n s  a t  t h e  r eques t  of t h e  responsib le  f e d e r a l ,  s t a t e  

and c i t y  o f f i c i a l s .  -These  s t u d i e s  d e a l  p r i n c i p a l l y  with t h e  t echn ica l  

event ,  and were undertaken t o  examine t h e  causes of t h e  power f a i l u r e  

and the  ac t ions  taken t o  dea l  with i t s  consequences. In t h i s  s e c t i o n  we 

l i s t  and summarize these  var ious  s t u d i e s .  S tudies  t h a t  were undertaken 

/ by both pub l i c  and p r i v a t e  organiza t ions  t o  a s sess  a  p a r t i c u l a r  c l a s s  o f  

impacts t o  determine whether contingency plans  were adequate and what new 

procedures migh't be required a r e  discussed i n  Section 4.5. 

2.2.1 " E l e c t r i c  System Disturbance on t h e  Consolidated Edison System", 
Federal  Power Commission, S ta f f  Report, (August 4 ,  1977) 

In  a memorandum dated  J u i y  4 , .  1977 from pres iden t  Jimmy Car te r  

t o  Richard L.. Dunham, Chairman of the  Federal  Power Commission (now t h e  
, 

Federal  Energy Regulatory Commission), a d i r e c t i v e  was i ssued which ordered 

the  immediate inves t iga t ion  of the  power f a i l u r e  " t o  a s c e r t a i n  t h e  reasons 

why it occurred and t o  recommend s p e c i f i c  ac t ions  t o  be taken t o  prevent  a 

recurrence."  Approximately two weeks l a t e r  a  s t a f f  r e p o r t  was submitted 

t o  the  White House accompanied by a l e t t e r  from Dunham. The r e p o r t  began 
. . . . .  . . . .  

with a caveat  which s t a t e d  t h a t  " the  Federal Power Commission's s t a f f  has 

not  sought t o  a s s e s s  any l e g a l  cause and e f f e c t  r e l a t i o n s h i p s  between the  

social.  l o s s e s  and the  power supply in te r rup t ions . "  The study i d e n t i f i e d  
b 

- 



the various causes of bulk power supply interruptions and operating proce- 

dures that have been adopted by Consolidated Edison to mitigate the effects 

of those shortages. The next section of the study was devoted to an analysis 

of the Consolidated Edison generation, transmission and distribution system, 

service area and load characteristics, and special system characteristics. 

A description of the system before, during, and after the power outage was 

also presented. The final chapter cited preliminary recommendations and 

actions .which Consolidated Edison should immediately act upon. The following 

proposals were made: acceleration of construction of new interconnections, 

automation of combustion turbine units by remote control, reassessment of 

all emergency procedures for system load shedding,' provision of standby. 

power sources to maintain aii pressure in unflergruu~id cables, LesLi l ly  ul: 

equipment protecting major facilities,and reassessment of plans tu locate 

generation facilities closer to load centers. These tentative recommenda- 

tions, which address the issue of improving bulk power supply system reli- 

ability, were subject to revision and qualification during the second phase 

of the investigation. This final report1 is expected to be released in the 

near future. 

2.2.2 "The Special Commission of Inquiry Into Energy Failures", Report 

to the Mayor's Task Force, (December 1, 1977) 

Immediately following the power outage, the Mayor of New York 

City formally established a special task force to conduct an inquiry on 

the power failure. This Commission was specifically mandated to "determine 

the cause or causes of, and remedies for, energy failures affecting the 

city and its people, and to make such reports, recommendations and proposals 

in regard thereto as the Commission deems proper." The prilnary objective 

of this study was to thoroughly examine the legal and regulatory issues 

and responsibilities surrounding the event and to provide recommendations 

to the appropriate organizations (including the Federal Power Commission, 

New York State Public Service Commission, and Consolidated Edison) respon- 

sible for improved system reliability. The investigative process included 

an inquiry into the activities of Consolidated Edison, a survey of system 
4 
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 h he report, "Con Edison Power Failure of July 13-14, 1977,'' Federal 
Energy Regulatory Commission was released in July 1978. 



reliability, and an examination of the laws governing the regulatory agencies 

and the exercise of their legal authority. The Commissioners responsible 

for the inquiry concurred in the overall findings that "The Management of 

Consolidated Edison Company of New York, bears. responsibility for the 

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

mission and the Federal Power Commission failed to take actions within their 

respective jurisdiction and authority to insure that Consolidated Edison 

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

2 . 2 . 3  "State of New York Investigation of the New York City Blackout, 

July.13, 1977", Report by Norman H. Clapp, (January, 1978) 

In response to the Blackout, the Governor of New York State re- 

quested the Public Service Commission, which is legally responsible for - 

the regulation of the rates and services. of privatk electric utilities in 

the State, "to investigate the causes of the power failure and make recom- 

mendations to prevent a recurrence." The study was to be conducted in three 

phases; the events leading up to the power failure, analysis of the 25-hour 

restoration process, and detailed review of the feasibility of specific 

recommendations made to the utility. The investigation was intended -to 

aid the Public Service Commission in making decisions regarding system 

reliability and its relative merits and costs. The third and final report 

released in December, 1977, began with an introduction which stated the 

following: "...the economic losses alone from the blackout are incalculable. 

There is no way of even estimating the'magnitude of the personal and social 

costs suffered by the people and communities affected." Hence, the report 

concentrstcd upon reviewing the operations of Consolidated Edison, the 

New York Power Pool and member utilities during'the power failures including 

an identification of steps necessary to avoid 'future blackouts (with special 

emphasis on improving system reliability planning pzocedures). 

One of the principal recommendations made in the report was to 

replace the New ~ o r k  Power Pool with "a single entity responsibla for the 

planning, design,! maintenance and operation of the statewide bulk power * 



transmission system." The institutional inadequacies within the Power Pool 

and inability to be responsive to public interests, in addition to the in- 

dividual self-interests of its member utilities, were cited as major problem 

areas. 

The following statement contained in the Commission's study is 

of particular interest: "The tragic consequences of the July blackout 

underscore the. special vulnerability of the New York City community to the 

effects of major power failures. This extreme 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 ~lectric System Disturbance of July 13, 1977", New York Power 

Pool, PublisHed--April, 1978 

The New York Power Pool (NYPP) is an association comprised of 

eight power utility systems. Consolidated Edison is a member of the NYPP. 

  he purpose of the NYPP is to obtain mutual benefits for all members by 
I 

coordinated operation of their systems. The Chairman of the NYPP Operating 

Committee name4 a task force to undertake a review of the events of July 13- 

14, 1977, as they reiate to the operations and procedures ot the Puwer Pool. 

The Planning Committee organized a separate "Ad Hoc Task Force" to analyze 

the adequacy of the bulk power system before, during and after the power 

system disturbance. This task force was assigned to specifically respond 

to recommendations made by the New York State Investigation and Federal 

Energy Regulatory  omm mission. 

The "Task Force to Review System Disturbance of July 13-14, 1977", 

reviewed the following topics: actions of the New York Power Pool Dispatchers 

during.the emergency; methods of communication between the NYPP member systems 

and NYPP control center; adequacy of the electric system information pre- 

' sented to the NYPP System Dispatcher, NYPP member systems and adjacent pools; 
training procedures and policies of the NYPP Dispatchers; and, NYPP voltage 

control actions and restoration procedures. This internal assessment study 

also contained numerous recommendations for operating procedures. 



2.2.5 , "System  lacko out' and System Restoration, July 13-14, 1977", Con- 
solidated Edison Board of Review. Phases I. 11. I11 

Consolidated Edison undertook an internal review effort of the 

technical events leading up to the blackout. , A  formal Board of Review was 

established on July 14, 1977. This Committee was charged with the following 

three tasks: identify the causes of the power failure; recommend new policies 

and procedures which will enhince system reliability; and, establish new 

restoration procedures in the event of future emergencies. These assign- 

.merits were performed in three phases which lasted a total of 5 months. 

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 complete shutdown of the system. An outline of the restoration 

process was also included. The second phase report contained an analysis 

of the operation of automatic protective equipment, actions taken to main- 

tain system integrity, and performance of in-city generation. The third 

phase review summarized the results of the five-month investigation and 

identified the status of each of the 68 recommendations made to the utility. 

2 . 3  THE BLACKOUT 

2.3.1 The Technical Event 

The sequence of events which began with a lightning stroke at 

8:37 p.m. on July 13, 1977 and ended with the complete shutdown of the 

Consolidated Edison system some 59 minutes later would probably have been 

describe'd as "impossible" ,had they been presented as a credible scenario 

prior to the actual occurrence. A combination of natural phenomena, im- 

properly .operating protective devices, inadequate presentation of data to 

the system dispatcher, and communication difficulties all combined to 

create conditions which cascaded to the ultimate point of total collapse 

of the Consolidated Edison system. A full description of the technical 

events leading up to the blackout is outside the scope of the present re- 

port; however, a complete description can be found in the three reports 

.by Consolidated ~disoh (1) and a recent summary article (2). 



2.3.2 A D e s c r i p t i v e  Account of t h e  C i ty  During t h e   lacko out' 

A t  approximate ly  9:36 p.m., on J u l y  1 3 t h ,  1977, New York C i ty  

was plunged i n t o  da rknes s  as a r e s u l t  of a  complete e l e c t r i c a l  power f a i l u r e  

which w a s  t o  l a s t  a  t o t a l  of  25 hours  and a f f e c t  9  m i l l i o n . p e o p l e .  The 

C i t y  was a l r e a d y  s u f f e r i n g  from a s w e l t e r i n g  hea t  wave when t h e  f i r s t  

l i g h t n i n g  s t r o k e s  commenced, i n i t i a t i n g  t h e  r e s u l t a n t  power l a i l u r e .  

During t h e  subsequent  25-hour per iod  as Consol idated Edison at tempted t o  

r e s t o r e  s e r v i c e ,  t h e  a c t i v i t i e s  of t h e  C i ty  and i t s  i n h a b i t a n t s  were 

s e v e r e l y  d i s rup t ed .  The consequences o t  t h e s e  d i s r u p t i o n s ,  both s o c i a l  

and economic, is  t h e  p r i n c i p a l  emphasis of t h i s  r e p o r t .  To put  t h e s e  

impacts  i n t o  p e r s p e c t i v e ,  we f i r s t  b r i e f l y  d e s c r i b e  t h e  even t s  t h a t  

occur red  du r ing  t h k s  25-hour per iod.  

A s  da rknes s  f e l l  and t h e  b lackout  cont inued ,  l a r g e - s c a l e  c i v i l  

d i s o r d e r s  e rupted  and thousands of youths  and a d u l t s  engaged themselves i n  

heavy l o o t i n g  and a r son .  A t o t a l  of 1,037 f i r e s  were s t a r t e d  i n  s e c t i o n s  

of Queens, Brooklyn, Manhattan and The Bronx, of which 60 were major.  Arson- 

ists  w e r e  r e s p o n s i b l e  f o r  t h e  f i r e s  s t a r t e d  i n  commercial e s t ab l i shmen t s  

supermarkets ,  a p p l i a n c 6  and c l o t h i n g  s t o r e s .  Between t h e  hours  of  9:35 p.m., 

J u l y  1 3 t h  t o  midnight  J u l y  1 4 t h ,  1977, t h e r e  were a  t o t a l  of 1809 i n c i d e n t s  

of p rope r ty  damage a s  a r e s u l t  of l o o t i n g  and vandalism, two c i v i l i a n  d e a t h s ,  

and i n j u r i e s  s u s t a i n e d  by 436 policemen, 204 c i v i l i a n s  and 80 firemen. 

There were c l o s e  t o  3000 a r r e s t s  made which swamped t h e  City1-s  a l r e a d y  over- 

crowded and overburdened j u d i c i a l  system. Table  2-1 shows a  comparison of 

r e l e v a n t  s t a t i s t i c s  comparing t h e  1965 and 1977 b lackouts .  

Thousands of p r o t e c t i v e  s e r v i c e  personnel  were r equ i r ed  t o  r e p o r t  

t o  du ty  and many of them were forced  t o  work s e v e r a l  s h i f t s .  Decent ra l ized  

command was organized  i n  each  borough t o  cope wi th  t h e  many problems asso-  

c i a t e d  w i t h  t h e  c o o r d i n a t i o n  and o p e r a t i o n  of t h e  p r o t e c t i v e  s e r v i c e  agenc i e s  

du r ing  t h e  emergency. 

' ~ u c h  of t h i s  m a t e r i a l  i s  taken from a v a r i e t y  of media sou rces  r e p o r t i n g  

on t h e  e v e n t s  du r ing  and a f t e r  t h e  b lackout .  



TABLE 2-1 

SOME RELEVANT STATISTICS 
OF THE 1965 AND 1977 BLACKOUTS' 

1965 (November 9/10) 1977 ( J u l y  13/14) 

Dura t ion  o f  Blackout  12 h o u r s  26 hours  

L ~ c a t i o n  9  N o r t h e a s t e r n  S t a t e s  5  Boroughs of MYC 

2 Prov inces  o f  Canada Wes tches te r  County 

Arson and Loot ing  N e g l i g i b l e  1 , 8 0 9  I n c i d e n t s  

A r r e s t s  * 2,931 

Deaths ( b l a c k o u t  r e l a t e d )  
- C i v i l i a n  None Reported 

I n  j u r i e s  
- C i v i l i a n  
- P o l i c e  Force  
- F i r e  F i g h t e r s  

241 1 ,037 F i r e s  ( r e p o r t e d )  

Alarms 
- S i n g l e  Alarms 662 
- M u l t i p l e  A l a r m s  C i t y  Wide 6  

Personne l  
- C i v i l i a n  V o l u n t e e r s  
- Red Cross  Volun tee rs  
- P o l i c e  F o r c e / O f f i c e r s  
- Fi remen/Off ice r s  

* "911" Emergency C a l l s  70,680 

Normal 24-Hour 
P e r i o d  (1977) 

* - Data n o t  r ead i - ly  . a v a i l a b l e  
NA - Not, Appl icab le  

Sources:  New York C i t y  F i r e  Department,  New York C i t y  P o l i c e  

D e ~ a r t m e n t  (Repor t s ,  In formal  I n t e r v i e w s )  



Grand C e n t r a l  Terminal  was fo rced  t o  c l o s e  and even a f t e r  power 
1 

was r e t u r n e d ,  no e l e c t r i c a l l y  powered t r a i n s  made i t  i n t o  t h e  s t a t i o n  du r ing  

t h e  morning ru sh  hour on J u l y  1 5 t h  because of c o n v e r t e r s  t h a t  f looded ,  de- 

l a y i n g  a lmos t  75,000 d a i l y  commuters. 

The New York a i r p o r t s  w e r e  ordered  c losed  a t  9:57 p.m., on ly  
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minu te s  a f t e r  t h e  power f a i l u r e .  Aux i l i a ry  g e n e r a t o r s  d i d  supply t h e  termi-  

n a l s  w i t h  emergency power i n  which over  15,000 passengers  remained through 

t h e  n i g h t .  A t  Kennedy I n t e r n a t i o n a l  A i r p o r t ,  snme power was r e tu rned  a t  

3:30 a . m .  on J u l y  1 4 t h  bu t  t h e  f i r s t  au tho r i zed  t akeo f f  was no t  u n t i l  5:34 a.m. 

Fo r tuna t e ly ,  d i c p a t c h e r s  running t h e  subway s y s t e u  11uLiced power 

s u r g e s  on t h e  l i n e  b e f o r e  t h e  power ou tage  and i n s t r u c t e d  motormen t o  go t o  

t h e  n e a r e s t  s t a t i o n s  and remain t he re .  Only two t r a i n s  i n  t h e  e n t i r e  system 

were i n  t r a n s i t  when t h e  power completely f a i l e d ,  t h u s  r ende r ing  unnecessary 

any emergency r e l i e f  e f f o r t  s i n c e  evacua t ion  of t rapped  people  through.emer- 

gency e x i t s  was n o t  necessary .  During t h e  1965 Northeast  Power f a i l u r e ,  

t housands ,o f  persons  were t rapped  i n ' t r a i n  t u n n e l s ,  and most of t h e  r e scue  

o p e r a t i o n s  were d i r e c t e d  toward t h a t  ve ry  time-consuming e f f o r t .  

There w a s  a tremendous i n c r e a s e  i n  te lephone  use  du r ing  t h e  

25-hour pe r iod .  Approximately 80,000,000 c a l l s  were made by c i t i z e n s  and 

government agenc i e s ,  which overloaded t h e  te lephone  system and made com- 

munica t ion  v e r y  d i f f i c y l t ,  Although many of t h e   demand.^ f o r  emergency 

a i d  came a s  a  r e s u l t  of  t h e  l o o t i n g ,  v i o l e n c e  and a r son ,  t h e r e  were many 

i n d i v i d u a l s  who had t o  be evacuated f r o m . s t a l l e d  e l e v a t o r s a n d  sky- 

s c r a p e r s .  Emergency p o r t a b l e  g e n e r a t o r s  had t o  be provided t o  t h o s e  

i n d i v i d u a l s  w i t h  c r i t i ca l  l i f e - s u p p o r t  equipment ( r e s p i r a t o r s ,  i r o n  lungs ,  

kidney machines) i n  t h e i r  home and hea l th -ca re  i n s t i t u t i o n s  wi th  no s e l f -  

s u s t a i n i n g  systems. Rescue u n i t s  were hampered by t h e  i n a b i l i t y  t o  o b t a i n  

f u e l . d i s p e n s e d  by e l e c t r i c a l  pumps. Rescue o p e r a t i o n s  w e r e  a l s o  hampered 

s i n c e  food supply f o r  r e s c u e s  was d r a s t i c a l l y  diminished by t h e  l a c k  of 

r e f r i g e r a t i o n  and l o o t i n g .  



I n  t h e  a r e a s  h i t  worst  by t h e  l o o t i n g  and vandal ism,  t h e  v a s t  

amount of r e f u s e ,  garbage,  and s p o i l e d  food r equ i r ed  t h e  a d d i t i o n  of 

82 s a n i t a t i o n  t r u c k s  and 4,000 workers t o  cope wi th  t h e  clean-up ope ra t i on .  

Hea l th  o f f i c i a l s  were r equ i r ed  t o  i n s p e c t  supermarkets  and food supply 

s t o k e s  t o  make s u r e  a l l  p e r i s h a b l e s  were adequate ly  d i sposed  o f .  Insur -  

ance company o f f i c i a l s  were r equ i r ed  t o  survey t h e  scorched and s c a t t e r e d  

remains of t h e  b lackout  b a t t l e  zones immediately fo l lowing  t h e  event  s o  

t h a t  a c c u r a t e  a p p r a i s a l s  could be made. 

The power f a i l u r e  had a  s p e c i a l  e f f e c t  on t h e  World Trade Center 

which comprises  an  e n t i r e  Consol idated Edison s e r v i c e  c l a s s i f i c a t i o n .  

Energy consumption i n  1977 t o t a l e d  207,500,000 kwh. There a r e  a  dozen 

r e s t a u r a n t s  i n  t h e  World Trade Center  which s e r v e  over  20,000 meals a day, 

approximately 200 au tomat ic  e l e v a t o r s ,  35,000 employed persons  and 80,000 

v i s i t o r s  per  day. The fo l lowing  account was recorded by t h e  New York Ci ty  

P o r t  Author i ty :  

"By 10:12 p.m. J u l y  1 3 t h ,  t h e  World Trade Cen te r ' s  emer- 
gency power system had a c t i v a t e d  p r e s e l e c t e d  e l e v a t o r s ,  
emergency l i g h t i n g  i n  p u b l i c  c o r r i d o r s  and f i r e  s t a i r s ,  
t h e  s e c u r i t y  c e n t e r  and a l l  e s s e n t i a l  s e r v i c e s .  P o l i c e  
ass igned  t o  each  b u i l d i n g  searched f o r  s t randed  v i s i t o r s  
and t e n a n t s  and l e d  them t o  s t r e e t  l e v e l  on emergency 
e l e v a t o r s .  Pa t rons  on t h e  Observat ion Deck e l e v a t o r  
were f r e e d  w i t h i n  t h e  hour ,  but  i t  was c l o s e  t o  mid- 
n i g h t  be fo re  t h e  Observat ion Deck i t s e l f  could be 
evacuated.  A "Windows on t h e  World" e l e v a t o r ,  i n  oper- 
a t i o n  by 10:40 p.m. s t a r t e d  t o  remove r e s t a u r a n t  
p a t r o n s  i n  groups of 25 t o  30. BY 1:30  a.m. J u l y  i i t h ,  
t h e  WTC had been completely evacuated.  Despi te  t h e  
f a c t  t h a t  t h e  f i r e  and s p r i n k l e r  pumps were ope rab l e  on 
a u x i l i a r y  power, t h e  World Trade Center remained c losed  
J u l y  1 5 t h  d u e . t o  t h e  absence of  water  and v e n t i l a t i o n . "  

Many o t h e r  d i s r u p t i o n s  of "normal" a c t i v i t i e s  took p l a c e  du r ing  

t h e  25-hour pe r iod  t o o  numerous t o  i nc lude  i n  t h i s  d e s c r i p t i o n .  An impor- 

t a n t  conc lus ion  t o  be drawn from even a  s u p e r f i c i a l  a n a l y s i s  of t h e s e  even t s ,  

however, i s  t h a t  no s imple  r e p r e s e n t a t i o n  w i l l  s u f f i c e  t o  d e s c r i b e  t h e  de- 

pendence of i n d i v i d u a l s  and o r g a n i z a t i o n s  on t h e  a v a i l a b i l i t y  of e l e c t r i c i t y .  

A cont inuous  supply of e l e c t r i c i t y  i s  not. on ly  taken f o r  g ran ted  by most 
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customers;  e l e c t r i c i t y  has  a l s o  become a  dominant f a c t o r  i n  t h e  smooth 

f u n c t i o n i n g  of ou r  s o c i e t y .  Any changes t o  t h e  a v a i l a b i l i t y  of r e l i a b l e  

e l e c t r i c  supply are s u r e  t o  have complicated and seve re  impacts on t h e  

n a t i o n ' s  economic and s o c i a l  systems, no t  u n l i k e  t h e  e f f e c t s  du r ing  and. 
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immediately fo l lowing  t h e  OPEC o i l  embargo. I n  t h e  c h a p t e r s  which fo l low,  

t h e s e  impacts  and a d a p t a t i o n s  a r e  d i s cus sed  i n  d e t a i l .  



2.4 HISTORY OF BLACKOUTS I N  THE UNITED STATES (1967-1977) 

U n t i l  October 1977, t h e  Federa l  Power Commission (FPC) , w a s  

r e spons ib l e  f o r  submi t t i ng  q u a r t e r l y  r e p o r t s  on power ou tages  which have 

occur red  throughout  t h e  United S t a t e s .  Th i s  f u n c t i o n  was i n i t i a t e d ' o n  

December 20, 1966 w i t h  an  o r d e r  which s t a t e d  t h a t  a power outage w a s . t o  

be recorded i f  it m e t  t h e  fo l lowing  c r i t e r i a :  l o s s  o f  100 MW load  (25 MW 

from 1966-1970), o r  h a l f  t h e  system load ,  f o r  a d u r a t i o n  of 1 5  minutes  

( o r  more) ,  by a gene ra t i ng  u n i t  o r  e l e c t r i c  f a c i l i t y  o p e r a t i n g  a t  a v o l t a g e  

of 69 kV (o r  h i g h e r ) .  The o r d e r  r e q u i r e d  t h a t  t h e s e  r e p o r t s  be  made soon 

a f t e r  t h e  e v e n t , a n d  r e l a t e d  t o  t h e  Commission v i a  te lephone  o r  te legram.  
\ 

The fo l lowing  i tems r e f e r  t o  t h e  d i f f e r e n t  c a t e g o r i e s  of  power f a i l u r e s  

which were most f r e q u e n t l y  r epo r t ed  ( 3 ) :  

Natura l  Phenomena - i c i n g ,  snow, s l e e t ,  l i g h t n i n g ,  wind 
tornado ,  hu r r i cane ,  v i b r a t i n g  conductors ,  i n s u l a t o r  con- 
tamina t ion ,  f l ood  and f i r e .  

e Equipment F a i l u r e s  - l i n e  conductors ,  c a b l e ,  ground w i r e ,  
i n s u l a t o r ,  c o n t r o l  dev i ce ,  g e n e r a t o r ,  t ransformer ' ,  o t h e r  
gene ra t i ng  s t a t i o n  o r  s u b s t a t i o n  equipment,  etc  . 
System Operat ion - ove r load ,  ove rvo l t age ,  undervoltage., 
.switching su rge ,  i n s t a b i l i t y ,  and misopera t ion  of  r e l a y s .  

Human Acts ,  Foreign Ob jec t s ,  and Unknown - a i r c r a f t  imp&cts, 

automobile  a c c i d e n t s ,  tree damage, animal and b i r d  a c t i o n s ,  
personnel  e r r o r ,  vandal ism,  sabotage  and unknown c a s e s .  

Between t h e  l a t t e r  h a l f  of 1967 and December o f  1969, a t o t a l  of  

223 outages  were r e p o r t e d  t o  t h e  FPC which m e t  t h e  i n i t i a l  c r i t e r i a .  I n  

Table 2-2 and F igures  2.1, 2.2, and 2A.3, e l e c t r i c  power d i s t u r b a n c e s  r e -  

po r t ed  t o  t h e  FPC by u t i l i t i e s  du r ing  t h e  pe r iod  of  J u l y  1970 through 

September 1977 a r e  summarized, i nc lud ing  t h e  number of  i n t e r r u p t i o n s ,  

customers a f f e c t e d  and t h e  load  involved p e r  i n t e r r u p t i o n s .  

 he Federa l  Power Comis s ion  was i nco rpo ra t ed  i n t o  t h e  r e o r g a n i z a t i o n  o f  

t h e  Federa l  Department of Energy (DOE) and i s  now t h e  Fede ra l  Energy 
Regulatory Commission (FERC). The Economic Regulatory Adminis t ra t ion  
wi th in  DOE i s  now.respons ib le  f o r  c o l l e c t i n g  t h e  d a t a  and assembling t h e  
reports on power outages .  



TABLE 2-2 

ELECTRIC POWER DISTURBANCES. 

,REPORTED BY U T I L I T I E S  REQUIRED TO RESPOND TO FPC ORDER NO. 3 3 1 - 1  

FOR THE PERIOD JULY 1970-SEPTEBMER 1 9 7 7  

h e a l  Lomi b d u c t l a  

I nc l den ra  R r r o r t e d  

(6) (7) 

t o t a l  I u l d a m t a  .( 
Iaaarda ca tho 

Sulk  tower Sue*lr 

(1) 

mtml Yntern8bt lma I r p o r t e d  

(1) (2) 0) "1 
1uL.r Lead b a d  I n ro l * cd  lhou*."d* o f  lhou8anda o  C w -  

01 l n v o l r d  t a r  I n t c r r u p -  C u * t o r r a  tou. rn  A f f r c t e d  Per 

Brrur &,p~m w t i o n  Arr r .>~c m '. A l fec t -d  I ~ t r e r r u p t l o n  (Arc.) 
Volts#* Other  

, . 

1974 h u l a  . 32 9.455 S 5  2.894 101 

. .. 

: I. p.rrnthere. a r r  tho nu-kr o f  o the r  load r.ducrion =.*urea (<elrur 1) 
t ha t  were I n a t l t u t c d  ron ru r t cnc l y  v l t h  the - l l .so rcdurc lon =.sure.. 

11 i n  onc tnetance, the l u d  v.. nor  r cpo r t cd .  

21 I n  m o  l n s l a n r r ,  tlar nunbvr o f  cssmtrnrr. was n o t  r r p o r l d .  

21 l o  t~ I~LLIIIC~S, the n t a h r  e l  cumromrs w-• not  rapor led 

?j 1. t1br.e Inatantea.  &a ambar  e f  cuaro-r van not  mpor tcd.  

Scurce: Federal Power Connission 
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-.- -- FIGURE 2.1 

Electric Power Disturbance Data - fu lv  1970 Throunh September 1977 
(Number of Intempt iom - Load Involved) 

Source; Federal Power Commission 



.. . . . - -. . . - . _  _ _ _ _ . . - . -  
FIGURE 2 .2  

Electric Power Disturbance Data - July 1970 Throunh Sevtember 1977 
(Number of Interruptions - Cuetomen Affe=ted) 

. 
Source: Federal Power Commission 



FIGURE 2.3 . . 

Electric Power Disturbance Data - Julv 1970 Throunh Sentember 1977 
(Load Reduction Mearurea md Harcrrdr to Bulk Powar Supply Reported) 



A c lose  examination of these tab les  reveals  andmalies i n  the  

da t a  reported f o r  1973 and 1977. I n  1973, there  were 37 in te r rup t ions  re- 

ported which affected almost 9-112 mil l ion customers. Power interrup- 

t i o n s  which occurred on Apri l  3rd and 4th i n  Florida contributed t o  a 

t o t a l  of 5,350 MW of l o s t  load, a f fec t ing  over f i v e  mill&on customers. 

According t o  FPC, both outages occurred when the f a i l u r e  uf cer ta in  

components a t  Florida ~ o b e r  and ~ i ~ h t  Ckpanjr's' Turkey Point NCI. 3 ''nu- 

c l e a r  p lan t  f a l s e l y  signaled abnormal condit ions and automatfcally caused 
' I  

t h e  reac tor  t o  .shut dawn. The f i r s t  outage occurred at 9:37 a.m:and 

r e s to ra t i on  was completed at 4:10 p.m. . the same day. .For the second 

outage a l l  se rv ice  was res tored i n  3-112 hours (4).  

There w e r e  a t o t a l  of 48 in te r rup t ions  during the  f i r s t  t h r ee  

qua r t e r s  of 1977 and load involved to t a l ed  17,235 MW. q i s  affected over 

5-112 mill ion custaners ,  During t h e  Winter of 1977, shortages of.  energy 

forms .(natural gas  i n  par;'ticular) due t o  e x t r e v  weather conditistls Con- ' 
I 

t r i b u t e d  t o  u t i l i t y  systems operating problems-. The FPC reported the  

fallowing ( 5 )  : 

"During the  f i r s t  two months of the, year ,  an extra- , 
ordinary cold wave swept over major por t ions  of t he  - . 
United S t a t e s ,  covering many areas  with snow as far 
as  t h e  southernmost part of Florida. Early i n  th is  
period, mil l ions  of e l e c t r i c  cuistomers w e r e  cal led '  . 

upon t o  miaimize t h e i r  e l e c t r i c  usage because af 
weather-related bulk power supp1y.deficiencies. 
Frozen coa l ,  p l a n t  maintenance problems, generation 
p l an t  s t a r t u p  delays and environmental constra ints  
a l l  combined'to place t he  eastern half  o t  t h e  cOtltrtry 

i n  an extremely s t ra ined  e l e c t r i c  pawex supply 

The bTew Iqrk City 'blackout iin 1977 accounts* fqr t h e  juqp during 

t h e  t h i r d  quar.eer {see F i p r e  ?,a ,, n e s e  grqphs?, h&etr,g, re$resept . 
only frequency of occurrence and do not represent how many individuals 

. . 
qwprienced a power ah&rtagq o& .s$.gnificant durit-.- . 



3. ELECTRICITY USAGE IN NEW YORK CITY 

Consolidated Edison supplies electric service in the five boroughs 

of New York City--Manhattan, The Bronx, Brooklyn, Staten Island, most of 

Queens, and Westchester County--a service area covering about 660 square 

miles. Certain customers, primarily municipal corporations and govern- 

mental agencies, within the Company's service territory receive electric. 

service from the Power Authority of the State of New York through trans- 

mission and distribution facilities of Consolidated Edison. The Company 

also supplies gas service to Manhattan, The Bronx, parts of ~ueens and the 

more populous parts of Westchester County. Steam service is supplied to 

parts of Manhattan. 

In comparison with other electric utilities, Consolidated Edison 

is fairly large, providing 2.7 million customers a total of 28 million kilo- 

watt hours i'n 1977 ( 6 ) . .  Approximately 65% of Consolidated Edison's elec- 

tric sales are to commercial and industrial customers, 28% to residential 

customers and the remaining 7% to railroads, railways and public authorities. 

Electricity consumption patterns in New York City are discussed in greater 

detail .in Section 3.3. 

The total operating 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 

steam service. 

,The Consolidated Edison System.has some noteworthy structual char- 

acteristics. Geography is one contr/buting factor as can. be seen from 

Figure 3.1. The bulk of imported energy delivered to the system is sup- 

plied from the north through- Westchester County. The wedge shape of the 

county and the limited availability of transmission rights-of-way results 

in closely spaced lines with individual towers carrying a multiplicity 

of overhead circuits. The system's other principal interconnection is 

located to the west via cable under the Hudson River to the Public Service 
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~lectric and Gas Company (PSEG). It was in fact the northern ties, struck 

by lightning that contributed to ultimate system collapse. The western 

tie to PSEG was out of service the ni'ght of the event. Because of the 

population density in the area it serves, the consolidated Edison system 

also has a .larger number of underground cables than any other utility-- 

approximately 77,000 miles in all. This fact also contributed to the 

collapse of the system because of voltage regulation and load shedding 

difficulties. Furthermore, the population density in New York City has 

severely constrained the ability of the utility to install additional in- . 

city generation. 

As an operating entity, ~onsol'idated Edison is a member 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 

planning and operation among the member,systems. At the time of the black- 

out, Consolidated Edison was importing approximately 2860MW of its 5860MW . 

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

Approximately 1200MW of the 2860MW being imported consisted of 

economy transactions with other companies. Such transactions are bene- 

ficial to Consolidated Edison and its customers because the majority of 

Consolidated Edisonls.generation is oil-fired and therefore more expensive 

than other forms of generation. a 

The remaining 1660MW of imports were from generating units owned 

or operated by or for Consolidated Edison, including Unit No. 3 at Indian 

Point, a nuclear unit purchased from Consolidated Edaison'by the Power Au- 

thority of Ule  State of New York (FASNY) . 

The relationship with PASNY is another unique feature of the 

Consolidated Edison system. In 1976, the ownershi? of several.Consolirlated 

Edison generati'ng plants and service agreements with certain customers (public/ 

city facilities) were transferred to PASNY. In effect, Consolidated Edison 

merely provides the service of wheeiing power from PASNY to these customers 

via its transmission and distribution facilities. 



ELECTRICITY USAGE CHARACTERISTICS 

Consolidated Edison Company's service'territory covers over 600 square 

miles which consists 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 

company supplies electricity to roughly 3 ,million households,, 250 million 

square feet of rentable office space, 3700 public authority locations and 

5 railroads ( 7 1'. comparing' Consolidated Edison ' s share ' of energy sales 
by class of customer to the U.S. for 1974, we find the following: 

Share of Energy Sales 

Class of Customers 

Residential 

Commercial 

Industrial 

U t h e r  

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

TOTAL 1.00.09, 100.0% 

where Other in the table refers to public auth~rities and transportation. 

The table points out that New York City is relatively more intensive in 

sales to commercial customers and tra'n~~ortation,~ and relatively less in- 

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

national averages. 

These phenomena are due not. only td the mix of business enter- 

prises and the large population, but are also due to the differences in 

per capita consumption among consolidated Edison's residential and indus- 

trial customers relative to similar customers in the rest of the Nation. 

Per capita electricity use by residential customers in New York City is 

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

1We will use NYC and the Consolidated Edison franchise interchangeably in this 

section except where otherwise noted. 

2~ransportation accounted for 7.1% of Consolidated ~dison's sales in 1974. 



I n d u s t r i a l  cus tomers  i n  t h e  U . S . ,  on a v e r a g e ,  u s e  approx imate ly  f o u r  and 

one h a l f  t i m e s  t h e  e l e c t r i c a l  e n e r g y  u s e d  by t h o s e  cus tomers  i n  New York 

C i t y  ( 1 0 ) .  These d i f f e r e n c e s  s t e m  p r i n c i p a l l y  from t h e  h i g h  d e n s i t y  o f  

households  and b u s i n e s s e s  i n  t h e  C o n s o l i d a t e d  Edison s e r v i c e  t e r r i t o r y .  

The a v e r a g e  p o p u l a t i o n  p e r  s q u a r e  m i l e  f o r  New York C i t y  i s  24,800; f o r  

Manhattan it ' is  61,600. T h i s  compares t o  a n a t i o n a l  average  o f  a b o u t  60 

p e o p l e  p e r  s q u a r e  m i l e .  The c e n t r a l  b u s i n e s s  ' d i s t r i c t  i s  r o u g h l y  n i n e  

' s q u a r e  m i l e s  a n d . a c c o u n t s  f o r 5 3 %  o f  t h e  C i t y ' s  t o t a l  employment. F i n a l l y ,  

w i t h  r e g a r d  t o  r e s i d e n t i a l  cus tomers ,  t h e  mix o f  a p a r t m e n t s  t o  s i n g l e  

f a m i l y  houses  i n  New Y o r k . C i t y  is a t y p i c a l  o f  t h e  Nat ion.  A s  o f  1975, 

t h e r e  were a l m d s t  5 apar tment  househo lds  f o r  each s i n g l e  f a m i l y  household 

i n  t h e  C o n s o l i d a t e d  Edison s e r v i c e  t e r r i t o r y .  I t  h a s  been e s t i m a t e d  by 

C o n s o l i d a t e d  Edison t h a t  a p a r t m e n t s  u s e  h a l f  t h e  k i l o w a t t  h o u r s  i n  a y e a r  
I 

r e l a t i v e  t o  a s i n g l e  f a m i l y  home. 

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

 h his s e c t i o n  u s e s  t h e  a v a i l a b l e  p u b l i s h e d  d a t a  and r e s e a r c h  on  

Conso l ida ted  E d i s o n ' s  consumption p a t t e r n s  t o  e s t i m a t e  t h e  e l e c t r i c i t y  

t h a t  would have 'been consumed had no b l a c k o u t  t a k e n  p l a c e .  The e s t i m a t e d  

h o u r l y  l o a d s  a r e  d i s a g g r e g a t e d  by t h e  f o l l o w i n g  s e c t o r s :  

R e s i d e n t i a l  

Smal l  commercial 

Large commerci,al - 
T r a n s p o r t a t i o n  

e I n d u s t r i a l  and o t h e r .  

3 .3 .1  C a l c u l a t i o n  o f  System Output  and Consumption 

I t  h a s  been n o t e d  i n  S e c t i o n  2.3 t h a t  t h e  b l a c k o u t  commenced a t  

approx imate ly  9:30 p.m. on J u l y  1 3 ,  1977 and t e r m i n a t e d  a t  10:30 p.m. on  

J u l y  1 4 t h .  The wea ther  c o n d i t i o n s  o v e r  t h a t  25-hour t i m e  p e r i o d  were n e a r  



d e s i ~ n  l e v e l  f o r  maximum sendout .  Design weather c o n d i t i o n s  f o r  J u l y  

acco rd ing  t o  Consol ida ted  Edison a r e  a  three-day s u s t a i n e d  average maximum 

wet-dry bulb (AWD) t empera tu re .o f  86.0'. On J u l y  12 th ,  one day be fo re  

t h e  blackout  occu r r ed ,  t h e  AWD was 73.5'; on J u l y  1 3 t h  i s  was 84.0'; on 

J u l y  1 4 t h  i t  was 81.5'. The load  c h a r a c t e r i s t i c s  f o r  t h e  blackout  per iod  

were approximated using.  d a t a  from Consol idated Edison'  s Class  Demand s tudy1  

f o r  1975. .That s t udy  analyzed system l o a d s  by c l a s s  of customer ( res iden-  

t i a l ,  commercial and i n d u s t r i a l  and pu.bl ic  a u t h o r i t y ) ,  and t h e  in format ion  

t h e r e i n  i s  a p p l i c a b l e  t o  t h e  type  of l o a d s  demanded on t h e  Consol idated 

Edison system over  t h e  d u r a t i o n  of t h e  b lackout .  A d a i l y  load curve  

e x h i b i t i n g  t h e  hou r ly  c h a r a c t e r i s t i c s  of t h e  system f o r  J u l y  13-14 was 

e s t a b l i s h e d ,  and i s  shown i n  F igure  3 . 2 .  

According t o  a  company spokesperson f o r  Consol idated Edison, t h e  

maximum load t h a t  might have occurred on J u l y  1 4 t h  was 7300 MW (11).  That 

load  would have been s l i g h t l y  h igher  than  t h e  prev ious  day ' s  maximum load  

of 7264 MW, and w e l l  above t h e  load  on t h e  1 5 t h  of 6942 MW. A load  of 

7300 i s  w e l l  w i t h i n  t h e  upper 5% of t h e  company's annual  load d u r a t i o n  

cu rve ,  t hus  s t r e n g t h e n i n g  t h e  argument t h a t  t h e  load  shape du r ing  t h e  black- 

o u t  can be apprpximated from a . s y s t e m  peak day load curve.  Given a  maximum 

of  7300 MW a t  3-4 p.m. on J u l y  1 4 t h ,  and given t h e  load  shape of F igure  3 .2 ,  

i t  was es t imated  t h a t  139,870 MWH of e l e c t r i c i t y  would have been suppl ied  

du r ing  J u l y  1 3 t h ,  9:30 p.m.-July 1 4 t h ,  midnight .  There were a  t o t a l  of 

46,600 MWH a c t u a l l y  d i s t r i b u t e d  du r ing  t h a t  pe r iod ,  s o  t h a t  93,270 MWH 

were l o s t .  T h i s  amounts t o  approximately 84,000 MWH of s a l e s  assuming an 

ave rage  system l i n e  l o s s  of 10%. 

3 . 3 . 2  Col l~~ l l~p ' t  i o n  By Sec tor  

Al len tuck ,  Lee and Gn1,dstein (1.2) i n v e s t i g a t e d  t h e  cnn t r ihu  t i n n  

of s e v e r a l  customer c l a s s e s  t o  t h e  Consol idated Edison ' s  system on summer 

and win t e r  peak days ,  r e s p e c t i v e l y .  The fo l lowing  d e f i n i t i o n s  of customer 

c l a s s e s  i n  t e r m s  of t h e i r  r e s p e c t i v e  Consol idated Edison Se rv i ce  C l a s s i f i -  

c a t i o n  were used t o  ana lyze  t he  system loads :  

- ~- p~ - 

' Consol idated Edison C la s s  Study, E l e c t r i c  Department, 1975. 
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Figure  3 . 2  

ESTIMATED CONSOLIDATED EDISON DAILY LOAD CURVE 

FOR JUNE 13-14, 1977' 

' ~ a s e d  on ConSol idated Edison C l a s s  Demand Study,  E l e c t r i c  

Department , 1975 .' 



D e f i n i t i o n  of Demand S e c t o r s  

Used i n  Al len tuck ,  Lee and Golds te in  (12) 

Consol idated Edison 
Demand S e c t o r s  Se rv i ce  C l a s s i f i c a t i o n  

R e s i d e n t i a l  SC1, SC7, SC8, SC12, SC13 

Small  Commercial SC2 
, 

Large Commercial P a r t  of SC4 and SC9, SC11, SC14 
I n d u s t r i a l  and Misc. Remains of  SC4 and SC9, Company Use 
T r a n s p o r t a t i o n  SC5, SC15 

T h e i r  work made use  of a  computer model c a l l e d  t h e  Brookhaven Nat iona l  

Labora tory  E l e c t r i c  System Model. They d isaggrega ted  each s e c t o r ' s  demand 

i n t o  end use components and es t imated  t h e  hour ly  c o n t r i b u t i o n  of each. 
I 

The Al len tuck  s tudy  r a t h e r  than t h e  Consol idated Edison C la s s  Demand Study 

was used t o  break  down t h e  system l o a d s  because of t h e  fo rmer ' s  g r e a t e r  

l e v e l  of d i s agg rega t ion .  Based on t h e  p red i c t ed  v a u l e s  f o r  1980 presen ted  

i n  Al len tuck ,  pe rcen t  c o n t r i b u t i o n s  f o r  each hour ly  load  were ass igned  t o  

r e s i d e n t i a l ,  sma l l  commercial, l a r g e  commercial, t r a n s p o r t a t i o n ,  and in-  

d u s t r i a l  and o t h e r  customers.  The percent  c o n t r i b u t i o n s  were then app l i ed  

t o  t h e  e s t ima ted  hour ly  system consumption based on t h e  load  curve  i n  

F igu re  3.2 and a  maximum sendout of 7300 MW. A summary of t h e  es t imated  

e l e c t r f c , a l  energy  t h a t  would have been s e n t  o u t  t o  Consol idated Edison 

customers  du r ing  t h e  ba lckout  pe r iod  can be found i n  Table  3-1. 

I n  terms of r e l a t i v e  impact,  t h e  r e s i d e n t i a l  customers consume 

t h e  b u l k  of Consol ida ted  Edison ' s  load between 5 p.m. and 12  midnight .  

AS a class, t h e i r .  ioad  d e c l i n e s  between midnight and 6 t o  7 a . m . ,  then  

g r a d u a l l y  p i c k s  up throughout  t h e  rest of t h e  day. According t o  Al len tuck ,  

food r e f r i g e r a t i o n  and food f r e e z e r s  account f o r  over  ha1.f t h e  load hetween 

midnight  and 6 t o  7  a.m. During t h a t  t ime pe r iod ,  t h e  remaining load  i s  

due  most ly  t o  room a i r  c o n d i t i o n e r s  ( c e n t r a l  a i r  c o n d i t i o n e r s  under t he r -  

m o s t a t i c  c o n t r o l  dec rease  i n  e l e c t r i c i t y  consumption around 1 a.m. and 

s u r g e  up around 1 0  a.m.). Af t e r  7 a.m., l i g h t i n g  l o a d s ,  water  hea t ing ,  

sma l l  a p p l i a n c e s ,  e l e c t r i c  d r y e r s ,  and a l l  forms of a i r  cond i t i on ing  

g r a d u a l l y  i n c r e a s e  throughout  t h e  day. R e f r i g e r a t o r s  a l s o  p i ck  up i n  con- 

sumpt ion ' a s  o u t s i d e  tempera tures  c l imb i n  t h e  a f te rnoon.  



TABLE 3-1 

ESTIMATED SEND OUT ON THE CONSOLIDATED EDISON SYSTEM', 

FOR JULY 13-14, 1977 (MJH) 

Smal l  Large  I n d u s t r i a l  
Date  Hcur R e s i d e n t i a l  Commercial Commercial & Misc. T r a n s p o . r t a t i o n  T o t a l  

- 
J u l y  1 3  22 3128 176 340 1916 265 5825 

23 3005 158  1 7 1  1965 256 
2 

5555 
2 4 2538 14 9 --- 2102 256 5045 

J u l y  14 1 
2 

3 
4 
5 
6 
7 
8 

9 
1 0  
11 
12 
1 3  
1 4  
1 5  
1 6  
1 7  

1 8  
1 9  
20 
21 ' 

22 

'Send Out rs d e f i n e d  a s  t o t a l  g e n e r a t i o n  p l u s  n e t  ene rgy  i m p o r t s .  T a b l e  3-1 a l l o c a t e s  
t h e  h o u r l y  Send Out between t h e  c l a s s e s  of cus tomers  used i n  r e f e r e n c e  (12)  and d i s c u s s e d ,  
above,  on page 

2 ~ o a d  f o r  t h a t  cus tomer  c l a s s  is .  n e g l i g i b l e .  



The small commercial customers  u se  stems p r i n c i p a l l y  from a i r  

c o n d i t i o n i n g ,  food p r e p a r a t i o n ,  co ld  s t o r a g e  and s e c u r i t y  and l i g h t i n g .  

The d i f f e r e n t i a l  between daytime and n igh t t ime  l o a d s  i s  mostly due t o  a i r  

condi tToning.  

Large comm5rcial customers have about  1500 MW demand f o r  e l ec -  

t r i c i t y  between midnight  and 6 a.m. on peak load  days.  T h e r e a f t e r ,  

e l e c t r i c i t y  f o r  e l e v a t o r s ,  e s c a l a t o r s ,  au tomat ic  doo r s ,  and l i g h t i n g  

r e a c h  f u l l  l e v e l  by 1 0  a . m .  and drop down by 7 p.m. A i r  cond i t i on ing  

and v e n t i l a t i o n  f a n s  f o l l o w  t h e  a c t i v i t y  of people  i n  t h e  b u i l d i n g s ,  

w i t h  maximum l o a d s  f o r  b o t h  end uses  reached' a t  noon. 

The r a i l r o a d s  and subway system a r e ' r e l a t i v e l y  s t a b l e  i n  e l ec -  

t r i c i t y  demand throughout  t h e  day. Two s u r g e s  t a k e  p l a c e  du r ing  t h e  com- 

muter r u s h  hours .  Thus, t h e  p e r i o d s  8 a.m. t o  11 a.m. and 5 p.m. t o  6 p.m. 

have much h igher  consumption l e v e l s  t han  a t  o t h e r  t imes  du r ing  t h e  day. 

Customers des igna t ed  as Other i n c l u d e  Consol idated Edison and 

orher large f a c $ l i t i e s  which a r e  n e i t h e r  commercial nor  i n d u s t r i a l .  Some 

examples of t h e  l a t t e r  wouldbe h o s p i t a l s ,  m i l i t a r y  p o s t s ,  municipal  o f f i c e s ,  

f e d e r a l  o f f i c e s ,  pa rks  and pub l i c  s a n i t a t i o n  sites. Consol idated E d i s o n .  

u s e s  e l e c t r i c i t y  t o  s e r v e  gene ra t i ng  p l a n t s  and o f f i c e s .  The hour ly  l o a d s  

of t h e s e  cus tomers . a r e  roughly cons t an t  a c r o s s  a  twenty-four hour per iod-  

as seen i n   able 3-1. 



4. IMPACTS OF THE BLACKOUT 

INTRODUCTION 

The r e a l  c o s t s  of p rovid ing  o r  no t  p rovid ing  e l e c t r i c  energy t o  . , 

customers is  a s u b j e c t  o f  enormous contemporary i n t e r e s t  t o  both e l e c t r i c  
. . 

u t i l i t i e s ,  customers; and energy a n a l y s t s .  The c o s t s , o f  energy sho r t ages  

should be c l o s e l y  r e l a t e d  t o  t h e . d e t e m i n a t i o n  of s t anda rds  f o r  rel i-  

a b i l i t y  of  s e r v i c e ,  i - e . ,  t h e  c o s t s  and b e n e f i t s  of p rovid ing  ( o r  n o t  pro- 

v id ing )  some l e v e l  o f  r e l i a b l e  e l e c t r i c  s e r v i c e  should be  i n  reasonable  

balance.  The de t e rmina t ion  of t h e s e  c o s t s  and b e n e f i t s  i s  n o t  a  s imple 

ma t t e r .  Much t h e o r e t i b a l  work has  been done i n  t h e  r e c e n t  p a s t  on marginal 

c o s t  p r i c i n g ,  i . e . , , p r i c i n g  e l e c t r i c i t y  to each customer t o  r e f l e c t  t h e  

c o s t  of  producing t h e  nex t  ki lowatt-hour  o f  energy.  I n  p r i n c i p l e ,  such a  

p r i c i n g  scheme should a l low t h e  dz te rmina t ion  of  t h e  va lue  of  e l e c t r i c i t y  

t o  d i f f e r e n t  end-users through some i t e r a t i v e  p roces s  of  a d j u s t i n g  r a t e s  

and observ ing  t h e  r e s u l t a n t  e l a s t i c i t i e s ,  i . e . ,  customer responses .  I n  

f a c t ,  l i t t l e  i s  known about  t h e  customer response t o  d i f f e r e n t  prices f o r  

e l e c t r i c i t y ,  hence t h e  va lue  o f  e l e c t r i c i t y  to d i f f e r e n t  c l a s s e s  o f  cus to -  

mers can ,  i n  mahy c a s e s ,  on ly  be guessed a t .  Furthermore, t h e  va lue  t h a t  

a  customer w i l l  p l a c e  on r e l i a b l e  e l e c t r i c  s e r v i c e  w i l l  be a  complicated 

func t ion  o f  economic c o n s i d e r a t i o n s ,  l e v e l s  o f  inconvenience and o t h e r  

i n t a n g i b l e  f a c t o r s .  

A number o f  s t u d i e s  have been undertaken t o  e s t i m a t e  t h e  c o s t  t o  

t h e  customer and t h e  e l e c t r i c  u t i l i t y  of  unserved energy. The m a j o r i t y  

of  t h e s e  approaches focus  on t h e  r e l a t i o n s h i p  between r educ t ions  i n  elec- 

t r i c i t y  consumption and t h e  p r o p o r t i o n a t e  drop  i n  t h e  va lue  o f  t h e  goods 

and s e r v i c e s  n o t  produced. W e  w i l l  r e f e r  t o  t h e s e  l a t e r  a s  " d i r e c t  impacts ."  

The major f a i l i n g  of  t h e s e  models i s  t h a t  t hey  do no t  account  f o r  " i n d i r e c t  

impacts" ,  i - e . ,  c o s t s  i ncu r r ed  t h a t  a r e  n o t  d i r e c t l y  r e l a t e d  t o  e l e c t r i c i t y  

sho r t ages  b u t  a r i s e  from s o c i a l  responses  t o  t h e  b lackout  c o n d i t i o n s .  The 

not ion  of  i n d i r e c t  impacts ( c o s t s )  is  p a r t i c u l a r l y  impor tan t  i n  t h e  c a s e  

of t h e  New York C i t y  exper ience  s i n c e t h e  so -ca l l ed  i n d i r e c t  impacts  accounted 

f o r  a  major p o r t i o n  of economic l o s s e s  a t t r i b u t e d  t o  t h e  b lackout .  



The approach taken i n  t h i s  s tudy has been t o  c o l l e c t  da ta  on a 

wide v a r i e t y  of impacts r e l a t e d  t o  the  power f a i l u r e ' i n  a  nurrber of d i f -  

f e r e n t  s e c t o r s  of  s o c i e t y ,  e .g . ,  bus iness ,  government, h e a l t h ,  t ranspor-  

t a t i o n  and the  u t i l i t y .  Both economic and s o c i a l  c o s t s  a r e  considered 

al though no at tempt i s  made t o  p lace  an economic value on l e v e l s  of in-  

convenience o r  d i s r u p t i o n s  of  s o c i e t a l  a c t i v i t i e s .  The impacts derived 

i n  t h i s  s e c t i o n  a r e  based on a systematic bu t  non-exhaustive da ta  'col lec-  

t i o n .  I n  most cases ,  t h e  d a t a ' i s  aggregated and l i t t l e  o r  no at tempt has 

been made t o  c a r r y  o u t  primary d a t a  c o l l e c t i o n ,  i . e . ,  t o  survey a f fec ted  end- 

users d i r e c t l y .  

IMPACT C L A S S I F I C A T I O N  SCHEMES 

A genera l  c l a s s i f i c a t i o n  scheme was developed t o  e f f i c i e n t l y  

c h a r a c t e r i z e ,  a  p r i o r i ,  potent i ' a l ly  important impacts of the  power shortage 

and t o  se rve  a s  a  guide f o r  subsequent d a t a  c o l l e c t i o n  a c t i v i t i e s .  In  

genera l ,  t h e  c l a s s i f i c a t i o n  approach has proved a use fu l  p r e s c r i p t i v e  

t o o l  and can be' disaggregated f u r t h e r  t o  whatever l e v e l  of d e t a i l  is 

appropr ia t e .  

4.2.1 Def in i t ions  

Direc t  Impacts. ' These impacts r e l a t e  t o  the  i n t e r r u p t i o n  of an 

a c t i v i t y  o r  se rv ice  which requ i res  d i r e c t  inpu t  of e l e c t r i c a l  enerqy, and 

t h e  immediate consequences of t h a t  i n t e r r u p t i o n .  Examples of t h i s  would 

inc lude '  t h e  following : 

Food spoi lage  

Manufacturing p l a n t  shutdown 

Damage t o  e l e c t r o n i c  d a t a  and l o s s  of computer se rv ices  

Loss of l i f e  support  systems i n  h o s p i t a l s ,  nursing homes 
and households 

e .Suspension of  e l e c t r i f i e d  t r anspor t  

T r a f f i c  congestion due t o  the  f a i l u r e  of t r a f f i c  cont ro l  
devices.  



Indirect ,Impacts. These are  e f fec ts  which r e su l t  from one or  

more d i r ec t  impacts and r e f l e c t  social  responses .made t o  blackout condi- 

t ions.  Virtually a l l  previous studies have dealt .  only with d i r ec t  impacts. 

They can be further disaggregated in to  short ,  medium and long-term impacts. 

Examples of each are  as  follows: 

Short term 

- . property losses resul t ing from looting and arson 

- overtime payments t o  police and f i r e  personnel 

. - cancellation of social  a c t i v i t i e s  due to  impaired 
transportation system 

.Medium term 

- cost of recovery from looting 

- overtime wages for correctional in s t i tu t ion  personnel 

- l o s t  tax revenues during recovery period 

e Long term 

- potential  increase i n  insurance ra tes  

- l i t i ga t ion  costs 

- . probabili ty of disease and contamination increased due 
, t o  sewage disposal problems 

- incarceration of looters .  

The dis t inct ion between d i r ec t  and indirect  impacts is  important because it 

provides input t o ' t h e  determination of the most cost-.e£fective s t rategy for 

, dealing with possible e1ectricity.shortages in  the future. Direct impacts, 

by defini t ion,  can only be avoided through increase of end-user r e l i a b i l i t y  ' 

(implemented e i ther  by the u t i l i t y  and/or customer) . Indiredt impadts , on 

the other hand, may be pa r t i a l ly  mitigated through contingency planning, 

improved-communications, customer education and other planning approaches. 

This d is t inc t ion  is thus convenient for assessing the re la t ive  benefits of 

a l ternat ive s t ra teg ies  for  dealing with e l ec t r i c i ty  shortages, e.g. ,  up- 

grading  r ~ l i a b i l i t y  versus planning for  morc frequcnt fa i lures .  

Local Impacts. Any impact which takes place within the affected 

area is considered to  be a local impact: The Consolidated Edison service 

t e r r i to ry  covers a l l  of the f ive boroughs of New'York City and'the major 

pottion of Westchester County. The local i ~ p a c t s  for the ' ~ e w  York C i t y '  

blackout, therefore, are  a l l  the indirect  and.direct  impacts within the 

Consolidated Edison service t e r r i to ry .  



Neighborhood Impacts. These are impacts which take place in 

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

and countries. For example, in the New York City 1977 blackout, the New York 

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

of the country and the world. 

Economic Impacts. These are impacts which can be measured in 

terms of lost wages, production, profits, revenues and property and equip- 

ment damage. Any impact (direct or indirect) which can be assigned a 

dollar value is an economic impact. 

Social Impacts. The cessation or interruption of a human activity 

whether it be conducted for leisure or occupational purposes is a social 

impact. The changes and adaptations made in response to these disruptions 

which are of a social and physical nature are also social impacts. It is 

difficult to assign,objectively,dollar values to these activities and 

adaptations. 

Organizational Impacts. These refer to those procedural, organi- 

zational and other changes and recommendations made by organizations in 

response to blackout conditions.. Examples might include new emergency plans 

adopted by the police and fire departments, and changes in a public health 

facility's back-up power system. Most organizational impacts are of an 

indirect nature and reflect social as well as economic costs.. 

4.2.2 Impact Categories 
- ... .. 

In dealing with economic impacts, the following major categories 

were identified as important: 

a Business 

Government 

Utilities ('Consolidated Edison) 

Insurance Sndustry 

a Public Health Services , ' 

o Other Public Srvices 



These c a t e g o r i e s  inc lude  most of  t h e  major &dnLmic s e c t o r s  of a  metro- 

p o l i t a n  reg ion  and should cap tu re  t h e  ma jo r i t y  o f  economic impacts (bo th  

d i r e c t  and i n d i r e c t )  a l though t h e r e  may be  problems of double count ing.  

1 n . n e a r l y  a l l  c a s e s ,  t h e  c a t e g o r i e s  a l s o  a l i g n  f a i r l y  c l o s e l y  wi th  a v a i l -  

a b l e  sources  of  d a t a .  Table  4-1 shows t h e  type  of  c o s t s  p o s t u l a t e d  a  

p r i o r i  which a f f e c t s  each category.  This  t a b l e  was subsequent ly  used t o  

a i d  i n  d a t a  c o l l e c t i o n .  

I n  examini'ng t h e  economic impacts  o f  a hlackout ,  one m u s t  a l s o  

be concerned w i t h  t h e  interdependence of economic a c t i v i t i e s .  These 

l i nkages  can become s i g n i f i c a n t  i n  t h e  ca se  of a  prolonged power i n t e r r u p t i o n .  

The i n c l u s i o n  o f  s o c i a l  impacts i n t o  o u r  framework is  a  much more 

complicated problem. There a r e  d i £ f i c u l t i e s  i n  b o t h , d e f i n i n g  and measuring 

a  s o c i a l  c o s t .  I n  gene ra l ,  a  s o c i a l  impact a s s o c i a t e d . w i t h  a  power.outage 

r e f e r s  t o  t h e  changes i n  s o c i a l  a c t i L i t i e s  which a r e  o r d i n a r i l y  f a c i l i t a t e d  

by e l ec t r i c i t y -dependen t  technology, and t h e  s o c i a l  a d a p t a t i o n s ,  s h o r t  and - 
long term, which a r e  made i n  response t o  t h e s e  changes.  Impacts may be  

c l a s s i f i e d  accord ing  t o  t h e  type o f  a c t i v i t y  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y  

involved.  The b e s t  way t o  document s o c i a l  impacts  would be t o  monitor 
1 

s o c i a l  behavior  by i n d i v i d u a l s  and groups o f  i n d i v i d u a l s  du r ing  t h e  even t .  

Long-range impacts may be a s se s sed  by in t e rv i ewing  t h e  populat ion a f t e r  t h e  

event .  

The c o l l e c t i o n  of  such pr imary d a t a  was o u t s i d e  t h e  scope of 

t h i s  s tudy.  I n d i c a t o r s  of key a c t i v i t i e s ,  however, can o f f e r  an a l t e r n a t i v e  

method of  obse rva t ion .  Here, t oo ,  t ime and budget c o n s t r a i n t s  can become 

s i g n i f i c a n t .  Thc approach taken h e ~ e  was LU l l m i c  ou r se lves  t o  d a t a  t h a t  was 

aggregated by av r ious  a d m i n i s t r a t i v e  agenc ies  involved i n  monitor ing t h e  f l o w  

of people,  goods and s e r v i c e s  i n  and around New York Ci ty .  I t  i s  recognized 

however, t h a t  t h i s  i s  only a  rougli approximation t o  t h e  r e a l  s o c i a l  impacts 

t h a t  occurred.  The remainder of t h i s  s e c t i o n  d e a l s  w i th  t h e  economic, s o c i a l  . 

and o r g a n i z a t i o n a l  impacts and a d a p t a t i o n s  t h a t  a c t u a l l y  occurred du r ing  and 

a f t e r  t h e  b lackout .  



Direct Impacts 

1. Business Losses 

TP3LE 4-1 

ECONOMIC IPVACT CATEGORIES 

Indirect impacts 

- state tax revenue 

- state tax revence loss 

3. Consolidated -- Ediscn 

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

- production time loss 
(results of the looting, etc.) 

- damages to equipment 
- inventory loss 
- security equipment installation expense 
- backup power system costs . 

City 

- tax and transit revenues 
- emergency aid . 
- overtime payments 
- investigation and research costs 

- produc:ion time loss 
(duration of blackout) 

- damages to. ~iant equi~rnent 
- inventory loss (Eood spoilage, etc.) 

2. Government Losses 

I 

- transit revenue loss 
- ci'ty tax revenue loss 

State 

Federal 

- emergency aid 
-- tax revenues 
- investigation and research costs 

- emergency aid 
- investigation and. research costs 

- capital sxpenses mandated 
- legal fens . 

- investigation and research costs 
- potential effects on rates 



Direct  Impacts 

4.  Insurance 

5. Public Health 3nd Safetv 

- food and medical specimen spoilage 
- hosp i ta l  c c s t s  (suppl ies ,  oper3tion 

of generators,  e t c . )  
- overtime cos t s  
- revenue costs  

6 .  Pcblic Services 
P 
w 

- revenue l o s s  
- ,equipment danage 

- revenue l o s s  

TABLE 4-1 (Continued) 

Ind i rec t  Impacts 

- unemployment 
- pr iva te  property 
- business property and inventory ,  
- heal th  

- increased pa t i e n t  load ( r e s u l t s  of the  loot ing,  e t c . )  
- backup power system cos t s  
- new contingency plan cos t s  

F i re  
- overtime cos t s  

Criminal 

J u s t i c e  
- police overtime costs  ( s t a t e ,  l oca l ) , ,  
- correction cos t s  (shor t  and long term) 

- court-related cos t s  

Transi t  
- revenue l o s s  
- new equipment 

- backup power system cos t s  

U t i l i t i e s  
(non-electr ic)  

- overtime ( san i ta t ion ,  water) 



4 . 3  SUMMARY OF ECONOMIC IMPACTS: THE NEW YORK C I T Y  EXPERIENCE 

I n  t h i s  s e c t i o n  we d i s c u s s  t h e  economic impac t s  of  t h e  New 

York C i t y  b l a c k o u t .  The economic c o s t s  documented h e r e  a r e  n e i t h e r  

comprehens ive  n o r  e x h a u s t i v e .  For t h e  most p a r t ,  t h e s e  c o s t s  a r e ' b a s e d  

on s e c o n d a r y  d a t a  s o u r c e s ,  p rov ided  by numerous p u b l i c  and governmental  

agencies,  'Jhus, ehe  C O S ~ S  llsird 111 titic11 cdLegv(ji i i ~  Table  4 2 3hould 

b e  r e g a r d e d  a s  a broad sampl ing  0.t t h e  t s e a l  economic lossrs w l ~ l c l k  a't: 

d i r e c t l y  and i n d e r e c t l y  a s s o c i a t e d  w i t h  t h e  power o u t a g e .  Many of  t h e  

potent . ia1  r . o s t s  i d e n t i f i e d  i n  Tab le  4-1 have n o t  been i n c l u d e d  i n  T a b l e  4-2 

b e c a u s e  of o u r  i n a b i l i t y  t o  d e t e r m i n e  them w i t h  any a c c u r a c y  w i t h i n  t h e  

s c o p e  of  t h i s  s t u d y .  Examples of c o s t s  which f a l l  i n  t h i s  c a t e g o r y  i n -  

c l u d e  t h e  f o l l o w i n g :  

L o s s e s  i n  r e t a i l  b u s i n e s s  

C i t y ,  S t a t e  and Federal t a x  revenue  losses  

~ r d d u c t i o n  t i m e  l o s s  

Computer i n d u s t r y  l o s s e s  

T o t a l  l o s s  i n t e r e s t  f o r  t h e  banking i.nd1.1stry 

4 . 3 . 1  Impac t s  on B u s i n e s s  

The d i r e c t  c o s t s  d u e  t o  a power i n t e r r u p t i o n  t h a t  may be  i n c u r r e d  

by b u s i n e s s e s  g e n e r a l l y  c a n  b e  a t t r i b u t e d  t o  t h e  f o l l o w i n g :  

.o L o s t  p r o d u c t i o n  t i m e  

Damaged p l a n t  equipment 

" .Spoiledt '  p roduc t  

A d d i t i o n a l  ma in tenance  c o s t s  

The r e l a t i v e  magni tudes  of  t h e s e  c o s t s  v a r y  a c c o r d i n g  t o  t h e  n a t u r e  of t h e  

a f f e c t e d  b u s i n e s s  a c t i v i t i e s  ( i n d u s t r i a l  p r o c e s s e s ,  commercial  a c t i v i t y ,  e t c .  ) . 



TABLE 4-2 

. SUMMARY OF ECONOMIC IMPACTS1 

Impact Areas D i r e c t  ($MI I n d i r e c t  ($MI 

B u s i n e s s e s  . Food S p o i l a g e  $ 1 . 0  Small  B u s i n e s s e s  $155 - 4  

Wages L o s t  5 .0  Emergency Aid 5 . 0  
S e c u r i t i e s  I n d u s t r y  1 5 . 0  ( p r i v a t e  s e c t o r )  

Banking I n d u s t r y  13 .0  

~ o v e r n m e n t  

(Non-public s e r v i c e  s) F e d e r a l  A s s i s t a n c e  

programs 
New York S t a t e  

A s s i s t a n c e  Program 

c o n s o l i d a t e d  Edison R e s t o r a t i o n  C o s t s  1 0 . 0  New C a p i t a l  Equipment 
Overtime Payments 2.0 (program and 

i n s  t a l l a t  i o n )  

P u b l i c  

S e r v i c e s  

Other  P u b l i c  

S e r v i c e s  

F e d e r a l  Crime I n s u r a n c e  

F i r e  I n s u r a n c e  

P r i v a t e  P r o p e r t y  

I n s u r a n c e  

P u b l i c  Hosp i ta l s - -  

o v e r t i m e ,  emergency 

room c h a r g e s  

M e t r o p o l i t a n  Trans- MTA Vandalism 

p o r t a t i o n  A u t h o r i t y  MTA N e w  C a p i t a l  Equip- 

(MTA) Revenue ment Required 

Losses  2 .6  Red c r o s s  

MTA Overtime and F i r e  Department 
Unearned Wages 6 .5  , o v e r t i m e  and damaged 

equipment 

P o l i c e  Department 
o v e r  t i m e  .' 

S t a t e  C o u r t s  
o v e r  t ime  

P r o s e c u t i o n  and 

C o r r e c t i o n  

W e s t c h e s t e r  so.u.nty -- Food Spoilage 0 . 2 5 ~  

P u b l i c  S e r v i c e s  

equipment damage, 
o v e r t i m c  payments 0.19 . 

TOTALS 

' ~ s t i m a t e  based on a g g r e g a t e  d a t a  c o l l e c t e d  a s  o f  May 1, 1978. See 
p r e v i o u s  page for d i s c u s s i o n  o f  l i m i t a t i o n  o f  t h c c c  c o s t s .  

2 0 v e r l a p  w i t h  b u s i n e s s  l o s s e s  migh t  o c c u r  s i n c e  'some a r e  recovered  by 

i n s u r a n c e .  

3 ~ o o t i n g  was i l ~ c l u i l e d '  i r l  t i l l s  e s t i m a t e  b u t  r e p o r t e d  t o  be min imal .  

These data ape derivativg, and are neither comprehensive nor de f in i t i ve  



In the NYC experience only about 20% of the.tota1 losses to busi- 

nesses (as cataloged in the present study) can be attributed directly 

to the blackout; the balance was related primarily to looting and arson of 

small business establishments. The major business losses (direct) increased 

include the following: 

a Losses due to the closing of the securities industry 

Wages lost 

Food spoilage 

.Banking losses 

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

in estimating the losses to the securities industry. The industry annually 

Lields approximately $7 billion in gross revenue, which translates roughly 

to about $28 million per working day. Wellisch estimates that approximately 

half the losses due to the blackout can be made up, which leaves about $15 

million lost. To date, no detailed analysis of the impacts on the securities 

industry has been carried out. The Bureau Labor Statistics (14) roughly 

estimated approximately $5 million lost in wages and salaries during the 

week, i. e., wages not paid. 

T ~ P  NPW Ynrk S t . a t . ~ ?  Cl.earing .House Association, which represents 

eleven of' NYC1s largest clearing banks, indicated (15) that the bankilly 

industry experienced grave difficulties d&-ing the blackout. Problems cn- 

countered included: 

a Computer services were terminated from 9:00 p-m., July 13 

through 4:00 p.m., July 14. As a result, international 

banking business came to a standstill, dometitic ballking 

halted, government securities cvuld 11ot be recorded, checks 

could not be cleared, and there was a loss of interest 

paymcnts  

a No electrical lighting 

a Electrically-timed vaults,wcre inoperative 

Security systems became inoperative. 

On one system in the Clearinghouse ~ssociation which processes $80 billion 

per day, lost interest for that one system was approximately $13 million. 

Total losses were presumably in excess of this figure. Hence the total 



d i r e c t  bus ines s  l o s s e s  es t imated  he re  ($34 m i l l i o n )  r ep re sen t  on ly  a  

lower bound on t h e  t o t a l  l o s s e s .  The remaining d i r e c t  bus ines s  l o s s e s  

due t o  t h e  power f a i l u r e  are probably o b t a i n a b l e  on ly  through an exten-  

s i v e  survey. 

The ba lance  of  t h e  t o t a l  es t imated  bus ines s  l o s s e s ,  about 

$155.4 m i l l i o n  and approximately 8 0 . p e r c e n t  of t h e  t o t a l  bus ines s  ldsses, 

is  a t t r i b u t e d  t o  l o o t i n g  and a r son  l o s s e s  a f f e c t i n g  s m a l l  merchants i n  

c e r t a i n  a r e a s  of t h e  c i t y .  We r e f e r  t o  t h i s  a s  a n  i n d i r e c t  i-mpacr. A 

pre l iminary  f i g u r e  f o r  t h e  t o t a l  number of bus ines se s  a f f e c t e d  t o  vary- 

i ng  degrees  was 1383 accord ing  t o  t h e  NYC Department of C i ty  Planning (16) ,  

a l though t h e  New York C i t y  Emergency Aid Commission (17) rece ived  2339 

a p p l i c a t i o n s  f o r  a s s i s t a n c e  g r a n t s  earmarked f o r  blackout  recovery.  The 

f i n a l  t a l l y  t o  d a t e ,  accord ing  t o  t h e  NYC Off i ce  of Economic Development, 

is  n e a r l y  2500. The Small Business Adminis t ra t ion  (18) performed a sur -  

vey of t hose  bus ines se s  a f f e c t e d  by l o o t i n g ,  vandalism, a r son ,  e t c . ,  and, 

based on t h a t  survey,  r epo r t ed  a  t o t a l  es t imated  damage of $155.4 m i l -  

l i o n .  A yore  complete d i s c u s s i o n  of impacts of t h e  blackout  on small  

bus ines se s  is  given  i n  Sec t ion  6. 

An important  f a c t o r  i n  e s t ima t ing  bus ines s  l o s s e s  is  t h e  s ens i -  

. t i v i t y  of bus ines s  impacts t o  t h e  d u r a t i o n  of a  power i n t e r r u p t i o n .  I n  

many i n d u s t r i a l  p rocesses  on ly  a  one t o  t e n  c y c l e  i n t e r r u p t i o n  w i l l  cause 

a several-hour  outage of p l a n t  equipment (Gannon ( 1 9 ) )  . Severa l  I E E E  

surveys  (IEEE ( 2 0 ) )  have d e a l t  w i t h  t h e  d e f i n i t i o n  of a  minimum o r  " c r i t i c a l "  

s e r v i c e  l o s s  d u r a t i o n  time f o r  v a r i o u s  commercial and i n d u s t r i a l  a c t i v i t i e s :  

The r e s u l t s  of one of t h e s e  surveys sugges t  t h a t  many commercial a c t i v i t i e s  

(15% of t hose  surveyed) cons idered  a  per iod  of l e s s  than one second a  

c r i t i c a l  i n t e r r u p t i o n .  Th i s  is  pr imar i l y  due t o  on - s i t e  computer f a c i l i t i e s  

which d i d  not  have emergency power systems. 100% of those  surveyed con- 

s ide red  a  12 hour i n t e r r u p t i o n  " c i r i t c a l " .  

Tn p a r t i c u l a r ,  t h e  e f f e c t s  of a power f a i l u r e  on computers is  

of i n t e r e s t  cons ide r ing  t h e  ever  i nc reas ing  dependence of bus iness  on 



computer-based systems. .  i n  g e n e r a l ,  t h e  f i r s t  t h i n g s  t h a t  come' t o  

mind a s  p o t e n t i a l  computer  r e l a t e d  c o s t s  due t o  a  l o s s  of  power i n c l u d e :  

e .  P o s s i b l e  damage t o  t h e  computer and p e r i p h e r a l  equipment 

Loss  o f  d a t a  

c o s t s  a s s o c i a t e d  w i t h  t h e  i n a b i l i t y  of  t h e  computer t o  per-  

f o r m . i m p o r t a n t  f u n c t i o n s  o r  a p p l i c a t i o n s .  - 

Most computer syst.ems a r e  d e s i g n e d  t o  shutdown ' g r a c e f u l l y '  on 

d e t e c t i n g  a  l o s s  o f  power s o  t h a t  damage t o  t h e  computer equipment i t s e l f  

i s  avoided. \hen  powcr r c t u r n o ,  t h e  computor c a n  r e s t a r t  i t s e l f  o t r t n m a t i r a l l y .  

These  power a u t o m a t i c  f a i . l / r e s t a r t  f e a t u r e s  a r e  most u s e f u l  f o r  s h o r t  d u r a t i o n  

power o u t a g e s  b u t  would n o t  s e r v e  t o  p r o t e c t  t h e  e q u i p m e n t ' i n  a n  ex tended  

b l a c k o u t  s i t u a t i o n .  

There  is  g e n e r a l l y  l i t t l e  danger  o f  equipment damage o r  l o s s  of  

d a t a  s o  l o n g  as t h e  o u t a g e  i s  of  s h o r t  d u r a t i o n .  I n  a prolonged b l a c k o u t ,  

c o n c e r n s  of t h e  o p e r a t i n g  environment  beg in  t o  come i n t o  p l a y .  T h i s  i s  es- 

p e c i a l ' l y  t r u e  f o r  s t o r a g e  media where l o s s  o f  d a t a  can  r e s u l t  from a  degrada- 

t i o n  of t h e  medium i f  e n v i r o n m e n t a l  c o n d i t i o n s  s t r a y  t o o  f a r  from t h e  norm. 

I n  f a c t ,  t h e r e  ,is even  some danger  of  permanent equipment damage. It shou ld  

be  n o t e d  t h a t  computer  s y s t e m s  used f o r  c r i t i c a l  a p p l i c a t i o n s  a r e  a lmos t  

i n v a r i a b l y  s u p p l i e d  from a n  u n i n t e r r u p t i b l e  power s o u r c e  (UPS), a l t h o u g h  such 

a UPS i s  n o t  n o r m a l l y  d e s i g n e d  f o r  a n  extended b l a c k o u t .  No i n t e n s i v e  s u r v e y  

was u n d e r t a k e n  t o  a s s e s s  t h e  s e v e r i t y  o f  compute r - re la ted  l o s s e s  i n  NYC. 

Impacts  on Government 

C i t y ,  s ta te ,  and f e d e r a l  a g e n c i e s  a l l  f a c e d  c o n s i d e r a b l e  expense  

i n  d e a l i n g  w i t h  t h e  b l a c k o u t .  The major  expenses  were, of c o u r s e ,  t h o s e  

r e l a t e d  t o  c o n t r o l l i n g  and r e c o v e r i n g  from t h e  l o o t i n g ,  b u t ,  due  t o  t h e  
5 

, d u r a t i o n  of t h e  power i n t e r r u p t i o n ,  o t h e r  expenses  such  a s  l o s t  t.ax and 



public transportation revenue became significant as well. However, in some 

cases, such as the lost transit revenue, the distinction between...direct 

and indirect expense is not clear.. For instance, commuters who could not 

use,the subway but could use buses may not have because the reports of 

violence kept them away from their places of work. 

The major indirect expenses collected to date are 

Overtime payments to fire, police, and other personnel 

e Emergency aid payments not covered by insurance. 

Government losses not related to public or transportation ser- 

vices, generally center around special programs initiated(t0 aid in the 

blackout recovery. At the federal level, this assistance package came 

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

TABLE 4-3 

FEDERAL BLACKOUT ASSISTANCE PROGRAMS 

Agency 

Department of Labor 

Department of Commerce 

Department of Housing and Urban Development 

Department of Justice 
/ 

Department of Health, Education and Welfare 

Special Projects 

Millions 

of Dollars 

$ 2.0 

3.1 

5.0 

1.0 

.3 

.1 

Total $11.5 ' 

The Department of Labor program was administered through the Comprehensive 

Ehployrnent and Training Act (CETA) for Bdditional jobs to assist in cleanup 

and economic development activities. The Economic Development Administration' 

disbursed the ~epartinent of Commerce funds for demolition of destroyed 

buildings ($2 million), technical assistance to impacted areas ( $ . 6  million), 

administrative support to the City Rescue Fund ( $ .2  million) and long-range' 

economic development and.recovery planning ($ .2  million). The Department of 
- 



Housing and Urban Development provides i t s  funds i n  the  form of low i n t e r e s t  

(3%)  commercial redevelopment loans.  The Department of J u s t i c e  provided 

a s s i s t a n c e  t o  t h e  MYC cr iminal  j u s t i c e  system through the  Law Enforcement 

'Ass is tance  Adninis t ra t ion .  F i n a l l y ,  the.Department of Health, Education and 

Welfare provided community based economic a s s i s t a n c e  through the  Community 

Se rv ices  Administrat ion.  

The New York S t a t e  government implemented a $1 mi l l ion  emergency 

employment program through t h e  Division of Youth Off ice  (21). Youth workers 

were made a v a i l a b l e  a t  no c o s t  t o  small  merchants t o  a i d  i n  business recovery. 

 h he major impacts o n \ s t a t e  and l o c a l  government were not  through provis ion  

of necessary a s s i s t a n c e  programs, b u t  pr imar i ly  through suspension of r e -  

venue producing pub l i c  se rv ices  and increased loads placed on o t h e r  publ ic  

f a c i l i . t i e s ,  e .g . ,  c r iminal  j u s t i c e  and hosp i t a l s .  We dea l  with each of 

t h e s e  a s  sepa ra te  c a t e g o r i e s  s h o r t l y .  One impact on t h e  N'iC government 

t h a t  has  no t  y e t  been resolved is  t h e .  $200 mi l l ion  worth of pending l e g a l *  

claims a g a i n s t  t h e  C i ty  f o r  personal  damages stemming from t h e  blackout .  

The Corporation Council f o r  New York Ci ty  (22) expects t h e  NYC Comptroller 

t o  d e c l a r e  the  c i t y  f r e e  from l i a b i l i t y .  

4 . 3 . 3  Impacts on Consolidated Edison 

A large f i n a n c i a l  burden was experiel~ced by Co11so1 Lcla~ed E.d.i.sc,)n 

i t s e l f  i n  recovering from t h e  blackout .  . I n  t h e  Consolidated Edison review 

of t h e  blackout  ( l ) ,  revenue l o s s e s  and o t h e r  r e s t o r a t i o n  c o s t s  were r e -  

por ted  t o  be nea r ly  $10 mi l l ion  i n  add i t ion  t o  overtime payments during 

t h e  recovery per iod  which were nea r ly  $2 mi l l ion .  New c a p i t a l  equipment 

and i n s t a l l a t i o n  c o s t s  f o r  prevenfion of f u t u r e  inc iden t s  c u r r e n t l y  t o t a l  

near ly  $65 mil l ion .  Consolidated ~ d i s o n  a l s o  i n d i c a t e s  t h a t  add i t iona l  

c o s t s  w i l l  be incurred  a s  a r e s u l t  of s i g n i f i c a n t  changes i n  t h e i r  long- 

term genera t ion  and transmission expansion p lans .  The bulk of these  c o s t s  

a r e  considered unestimable a t  t h i s  time. F i n a l l y ,  118 l e g a l  s u i t s  pending 

a g a i n s t  Consolidated Edison t o t a l  over $10 b i l l i o n .  None of t h e  s u i t s  have 

y e t  been resolved.  The c o s t s  t o  Consolidated Edison a r e  discussed i n  more 

d e t a i l  i n  Section 5.3. 
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4.3.4 Insurance  Payments' 

The combined insurance  payinents o f  t h e  New York C i t y  P rope r ty  

Insurance  Underwriting Assoc ia t ion  ( 2 3 ) ,  New York Board o f  F i r e  Under- 

w r i t e r s  (24) , and t h e  Federa l  Insurance Adminis t ra t ion  (HUD) (25) , po- 

t e n t i a l l y  t o t a l  about  $33.5 m i l l i o n .  It i s  important t o  no t e  t h a t  t h e s e  

a r e - p o t e n t i a l  payments. The a c t u a l  funds d i sbu r sed  a s  of February 1978, 

amounted t o  on ly  40 t o  50% of  t h i s  t o t a l .  The long-term e f f e c t s  o f  t h e  

b l ackou t  on insurance  r a t e s  are. 'unestimable a t  t h i s  p o i n t  b u t  insurance  

execu t ives  expec t  s i z a b l e  i n c r e a s e s ,  perhaps ev.en t o  t h e  p o i n t  where they  

w i l l  be  c o s t  p r o h i b i t i v e  f o r  many sma l l  bus ines se s .  

4 . 3 . 5  P u b l i c  Heal th  .Serv ices  

Both p u b l i c  and p r i v a t e  h o s p i t a l s  were a f f e c t e d  by t h e  b lackout .  

I t  appears  t h a t  many backup power systems were inadequate  f o r  many h o s p i t a l  

a c t i v i t i e s .  To d a t e  t h e  on ly  a v a i l a b l e  c o s t  d a t a  is t h a t  concerning.  t h e  

i nc reased  & o s t  t o  p u b l i c  h o s p i t a l s  a s  a  r e s u l t  of  d e a l i n g  w i t h  t h e  b lackout ;  

t h i s  f i g u r e  is  c u r r e n t l y  given t o  be $1.5 m i l l i o n .  (The New York Heal th  

and Hosp i t a l s  Cbrpora t ion  (26).) The imadequacy of  many h o s p i t a l  emergency 

power systems has  a l so ,p rompted  t h e  i n i t i a t i o n  of  s i g n i f i c a n t  upgrading 

of  t h e s e  f a c i l i t i e s  in.many h o s p i t a l s .  The d i r e c t  e f f e c t s  of  t h e  power 

i n t e r r u p t i o n  inc lude  oyert ime payments, some of which, however, may t u r n  

o u t  t o  'be i n d i r e c t l y  r e l a t e d  t o  i nc reased  emergency room a c t i v i t y .  I n  

a d d i t i o n ,  food and medical  specimen s p o i l a g e  due t o  l a c k  of  r e f r i g e r a t i o n  

appear t o  be i n s i g n i f i c a n t  compared t o  o t h e r  c o s t s .  The i n d i r e c t  expenses 

were n a i n l y  emergency room charges  most of which.were genera ted  by v i c t ims  

o f  s t r e e t  v io l ence .  



4.3.6. Other Publ ic  Services  

Criminal J u s t i c e  System 

The NYC p o l i c e  department ( 27 )  r e p o r t s  overtime payments of about 

$4.4 m i l l i o n  over t h e  per iod  of t h e  blackout .  Seventy percent  (17,000) of 

t h e  NYC p o l i c e  fo rce  was on duty throughout the  blackout. .  

J The c o s t s  associated with blackout-related .arresr, incarcerat iorl ,  

and subsequent prosecut ion  a r e  est imated a t  around 81-15   nil lion ~ N Y  stare 

o f f  i c e  o f  Court Administrat ion ( 281 ) . 

Publ ic  Transpor ta t ion  

Suspension o f  e l e c t r i f i e d  mass t r a n s i t  f a c i l i t i e s  a s  well  a s  gaso- 

l ine 'pumps f o r  buses v i r t u a l l y  ha l t ed  much of t h e  pub l i c  t r anspor ta t ion  

-network i n  NYC. Revenue l o s s e s  a r e  est imated by t h e  ~ e t r o p o 1 i t a n ' ~ r a n s p o r -  

t a t i o n  Authori ty ( 2 9  a t  about $2.6 mil l ion .  Vandalism damages and over- 

time payments amounted t o  an add i t iona l  $6.5 mil l ion .  Since the  b lackout ,  

MTA has i n i t i a t b d  an $11 m i l l i o n  program t o  i n s t a l l  new equipment t o  insure  

a g a i n s t  massive d i s r u p t i o n  of t h e  mass t r a n s i t  system i n  t h e  event  o f  a 

f u t u r e  blackout .  

F i r e  Department 

I - 
The NYC F i r e  Department ( 3 0  est imated approximately $.5 mil l ion  

i n  overtime expenses and damaged equipment'dufiilg t l ie  blaekotit. ,rheue were 

1037' f i r e s  r epor ted ,  60 of which were regarded a s  s e r i o u s  ( r equ i r ing  f i v e  

companies).  New f i r e  s t a t i o n s  had emergency power sys tems, -but  o lde r  s t a -  

t i o n s  d i d  not .  

Red Cross - 

The Red Cross ( 31) i n  New York Ci ty  est imated expenditures of 
a 

$7000 c l a ' s s i f i e d  a$ '  "emergency mass-care" dur ing  the  'blackout.  



Miscellaneous 

Most other impacts identified to date in the course of this study 

were either regarded as minimallor in the case of some potentially signifi- 

cant impacts, data was unavailable. These impacts include civil losses to 

individuals, costs to private and public health care clinics, and ,private 

transportation such as air, and tax revenue losses (city, state, federal). 

4.3.7 Westchester County 

The e.conomic impacts of the blackout on ~estchester County were 

coll.ected by the Small .Business Administration. Theefollowing is a general 

breakdown of the costs recorded: 

• Protective services $ 75,000 

Physical damage to utilities 

(sewage, water treatment plants, 

equipment damage) 

Public facilities 

Program administration costs 46,000 

e Overtime costs and fringe benefits 35,000 

Miscellaneous expenditures 16,000 

Total $188,000 

According to thc CDA, damages due Lu  lvuting and food spoilage in the 

private sector were roughly estimated at $.25 million. Although the looting 

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

The reason we have not isolated Westchester County as a major eco- 

nomic impact category is two-fold. First, power was restored early Thursday 

morning (July 14) and though people were prohibited from commuting into the 

metropolitan area, they wereable to resume normal household activities. 

Industries and manufacturing plants were also able to maintain operations. 

Second, the demographic and geographic characteristics in Westchester County 

are on the average very different from New York City. I n  gcncral, the 

impacts,in Westchester County were relatively small compared to NYC. 



The s o c i a l  impacts a s s o c i a t e d  wi th  a  power ou tage  r e f e r  t o  a l l  

t h e  changes i n  s o c i a l  a c t i v i t i e s  ( o r d i n a r i l y  f a c i l i t a t e d  by e l e c t r i c i t y -  

dependent  t e chno logy) ,  and t h e  s o c i a l  a d a p t a t i o n s ,  which a r e  made i n  response 

t o  t h e s e  changes. A power ou tage ,  much l i k e  a  n a t u r a l  d i s a s t e r ,  is  a s s o c i a t e d  

w i t h  a sudden d i s r u p t i o n  i n  a community. It d i f f e r s  from n a t u r a l  d i s a s t e r s  

( e . g . ,  a n  ear thquake)  i n  t h a t  l i t t l e  p h y s i c a l  d e s t r u c t i o n  and few p h y s i c a l  

i n j n r i e s  are v i s i t e d  on t h e  community. The people  and i n s t i t u t i o n s  a f f e c t e d  

are t h o s e  u s u a l l y  more dependent  upon a t e c h n o l o g i c a l  economy--living i n  h igh  

r i se  b u i l d i n q s ,  electric space  h e a t i n g ,  computerized infoi-matiori system, e t c .  
, 

In  a d d i t i o n  t o  t h e  above mentioned e f f e c t s ,  a  more d r a s t i c  adapta-  

t i o n  may t a k e  p l a c e  depending upon the c i rcumstances  and d u r a t l o n  o t  t h e  

b l ackou t .  The i n t e r r u p t i o n  o f  u sua l  community a c t i v i t i e s  may be accompanied 

by a suspension o f  c e r t a i n  s o c i a l  norms--par t icu la r ly  t h o s e  r e l a t i n g  t o  

l e g i t i m a t e  community l e a d e r s h i p  and a u t h o r i t y ,  l eg i t imacy  o f  t h e  agenc i e s  o f  

l aw and o r d e r ,  and  i n d i v i d u a l  r i g h t s  and p r i v a t e  p rope r ty .  P a r t  o f  t h e  

r ea son  f o r  t h e  h e l p l e s s  n e s s  o f  p o l i c e  i n  such s i t u a t i o n s  is that:  t h e y . a r e  

t r a i n e d  to en fo rce  g e n e r a l l y  a c c e p t a b l e  r u l e s  and a r e  a b l e  t o  do s o  when they  
. . 

have a t  least a c i t  community suppor t .  When these s o c i a l  norms and commuriity 

s u p p o r t  a r e  i n  abeyance, t hey  have t o  r e s o r t  t o  f o r c e ,  as i n  a  m i l i t a r y  

s i t u a t i o n ,  t o  reimpose o r d e r .  The.appearance of  what d i s a s t e r  r e s e a r c h e r s  

c a l l  t h e  "emergency s o c i a l  system," ( t h e  many i n d i v i d u a l s  and .groups  who 

prov ide  a s s i s t a n c e  and r e l i e f ,  t o  v i c t i m s ) ,  is a community's a t t e m p t  t o  

. r e i n s t i t u t e  t h e  r u l e s  t o  r ec l a im  l eg i t imacy  f o r  i t s  organ iza t ion .  

I n  L l l i s  s e c t i o n ,  w e  d ~ w r i h c  oomc of t h e  i n d i c a t o r s  of  s o c i a l  

change a s  a  measure of . s o c i a l  impacts.  W e  a l s o  look a t  t h e  va r ious  end- 

u s e s  of e l e c t r i c i t y  i n  d i f f e r e n t  s r c . t o r s  and suggest  some approximate 

e s t i m a t e s  f o r  l e v e l s  of inconvenience. 

S o c i a l  Impact I n d i c a t o r s  

The fo l l owing  a r e  some i n d i c a t o r s  tha.t  a r e  u s e f u l  i n  charac- 

t e r i z i n g  a v a r i e t y  of s o c i a l  impacts.  



Movement of  People and Goods. This  i n d i c a t o r  l ooks  a t  changes 

i n  t h e  flow o f  people  and goods ,w i th in  and o u t s i d e  t h e  b lackout  a r ea ;  The 
. . 

information t e l l s  .us l i t t l e  about  t h e  types  o f  a c t i v i t i e s ,  however. 

The Flow of Information.  This  i s  u s e f u l  i n  . g e t t i n g  an  impres- 

s i o n  of p u b l i c  a c t i v i t y  i n  and o u t s i d e  of  ' the  impacted a r e a .  

Economic Impacts. . I n d i c a t o r s  o f  economic a c t i v i t y ,  p a r t i c u l a r l y  

market a c t i v i t y ,  a r e  most l i k e l y  t o  be  recorded ahd a c c e s s i b l e .  This  is 
. . 

u s e f u l  s i n c e  i n  some c a s e s  s o c i a l  even t s  a r e  p a r a l l e d  by economic even t s .  

Impacts .on Heal th  Organiza t ions . .  ~ n f o r m a t i o n  o n .  h e a l t h  impacts ,  

p a r t i c u l a r l y  m o r t a l i t y  and morbidi ty ,  a r e  ' a v a i l a b l e  from h o s p i t a l  and c i t y  

s t a t i s t i c s .  Heal th  impacts .on  i n d i v i d u a l s  due t o  s o c i a l  s t r a i n s ' m a y  be I 
d i f f i c u l t  t o  add res s  i f  a t  a l l .  

C r e d i b i l i t y  of t h e  ~ l e c t r i c  u t i l i t y .  The e f f e c t s  on Consol idated 

Edison are p r i m a r i l y  economic b u t  may be s t r o n g l y  inf luenced  by emotional 

.. ' . and p o l i t i c a l  cons ide ra t ions .  

< 

C i v i l  Disorder .  Here we cons ider  t h e  a c t s  of c i v i l - d i s o r d e r  

t h a t  were c a r r i e d  ou t ,  t h e  geographic,  economic, r a c i a l  and o t h e r  var-  

i a b l e s  a s soc i a t ed  wi th  t h e  d i so rde r s ,  and t h e  response of t h e  c r imina l  

j u s t i c e  system. 

4.4.2 Levels of Inconvenience 

I n  order t o  arrive a t  some e s t ima te  of t h e  s o c i a l  impacts' asso-  

e i a t e d  wi th  

end-uses o f  

a power f a i l u r e ,  we f i r s t  i d e n t i f y  some of  t h e  most s i g n i f i c a n t  

e l e c t r i c i t y  i n  New YorK C i t y .  ~ h e k e  a r e  ( i n  no p a r t i c u l a r  

o rde r )  : 

Eleva to r s  

Space hqa t ing  



S p a c e c o o l i n g  

v e n t i l a t i o n  

o ' Water h e a t i n g  

Cooking 

L igh t ing  

R e f r i g e r a t i o n  

Watcr pumps 

Sewage d i s p o s a l  

o, E l e c t r i c  t o o l s  and machines 

O f f i c e  app l i ances  

Fuel  pumps. 

Data on p e r c e n t  consumption f o r  each o f  t h e s e  c a t e g o r i e s  is  g e n e r a l l y  n o t  

a v a i l a b l e  with t h e  except ion  o f  some r e s i d e n t i a l  space h e a t i n g , , c o o l i n g  and 

w a t e r  h e a t i n g  da ta .  I n  Tables  4-4 and 4-5, we show t h e s e ,  u ses  of e l e c t r i c i t y  

t o g e t h e r  w i th  occupa t iona l  c l a s s i f i c . a t i o n s  i n  New York City.  We fu r -  

t h e r  p o s t u l a t e  (wi thout  suppor t ing  d a t a )  p o s s i b l e  l e v e l s  of inconvenience 

t h a t  migh.t be encountered by each of  t h e s e  s e c t o r s  f o r  t h e  v a r i o u s  uses  0.f 

e l e c t r i c i t y  i d e n t i f i e d  above. F igure  4.1 d i s p l a y s  a p o s s i b l e  approach f o r  

r e p r e s e n t i n g  an inconvenience index f o r  d i f f e r e n t  , c r i t i c a l  u ses  o f  e l e c t r i -  

c i t y  a s  a funct'ion o f  d u r a t i o n  of  t h e  power f a i l u r e .  The d u r a t i o n  is 

a key v a r i a b l e  i n  at tempting.  t o  e s t i m a t e  t h e . c o s t s  o f  a b lackout .  

Of p a r t i c u l a r  i n t e r e s t  when cons ider ing  t h e  s o c i a l  impacts  of a 

power f a i l u r e  a r e  t h e  inconveniences s u f f e r e d  by r e s i d e n t i a l  customers .  

The dependence on  e l e c t r i c i t y  can  va ry  widely from r e s i d e n c e  t o  r e s idence  

depending upon the. unique circunlstances surrounding t h a t  household. In 

g e n e r a l ,  d e t a i l e d  informat ion  on t h e s e  inconveniences '  can on ly  be obta ined  

through surveys  of  s e l e c t e d  r e s i d e n t i a l  customers.  An. approach f o r  doing 

t h i s  i s . d i s c u s s e d  i n  Sec t ion  6. I n  Table 4-6 we show a c l a s s i f i c a t i o n  of  

r e s i d e n t - i a l  customers  and t h e i r  p o s s i b l e  l e v e l s  of inconvenience t o  a 

prolonged b lackout  f o r  d i f f e r e n t  -. - .. us-es of e l e c t r i c i t y .  Presumably t h e s e  

inconveniences can  be weighted and summed t o  develop a t o t a l  inconvenience 

l e v e l  f o r  each c l a s s  o f  customer. 



TABLE 1:-4 

USES O F  ELECTRICITY I N  NEW Y O k K  CITY AND LEVELS O F  IEICONVEIIENCE* 

Key: H - Hlgh !.eve1 o f  inconvcr.ience, performance and p r o d u c t i v i t y  l ( :vc l s  a r e  approximating zero.  

C 3 - ?!ediuc: l c v e l  of ~ n c o n v c n i c n c e ,  perfoncance and p r o d u c t i v i t y  l e v e l s  a r e  lower than normal. 

L - Low lrvcl of inconvcnicncc,  performance and productivity l c t re l s  a r e  n e a r  nocmal. 
1 - Cf t h e  t a t a l  working f o r c e  ir. t h e  ?rY?iA (NYC, Futnam, Wes tches te r  a ~ t d  Rockland Count ies )  1976 Employment T o t a l  - 3,666.Cl00. 
2 - Less than  1 .0  p e r c e n t .  

Xote: I t e n s  nay no t  add t o  to:als o r  s u b t o t a l s  bscause  of rounding. 
Source: " ' C e ~ g r a p h i c  P r o f i l e  of Employment, 1976," U.S.. Department of  :,abor, Bureau of  Labor S t a t i s t i c s  - 1972, Report PSOZ.. 
*During a p r ~ l o n g e d  b lackout .  



TABLZ 4-5 

THE IMPACT OF P, PROLONGED POWER FAlCURE 
ON MAJOR 5ERV ICE5 I N NEW YORK C IT( 



'PICOLIVENIENCE INDEX FOR CRITICPL USES 
OF ELECTRICITY DURING P, 

PR?LO!!GED P@!IER OITI\GE 

High - The consumer f e e l s  g r e a t  inconven ience  and is f o r c e d  t o  make a d a p t a t i o n s . .  

Medium.- The consumer f e e l s  inconven ience  and may choose  t o  make a d ' a p t a t i o n s .  

L o  - The consumer f e e l s  o n l y  s l i g h t  inconven ience  and w i l l  n o t  make a d a p t a t i o n s .  

F i g u r e  4 . 1  



TABLE 4-6 

USES -OF ELECTR I C I TY I ?I. NE'I YORK C I T Y  
AND LEVELS OF I flCOl4VEH I ENCE -FOG . 

RES I DEFT I AL CUSTOMERS' 

1 - During a prolonged powcr C a l l u r c .  
2 - S o u r c c :  C l n s s i f  i c ; l t i o r l s ,  U .  S .  Dept. o f  Labor, "Current ropul a t  ion Survry ," Ccrisus Rurcau. 

Key: . H - Iligh l c v e l  o f  i n c o n v e n i c ~ i c c ,  pcrformnncc and product i v t t y  lrvc-l s :Ire nrnr' z c r o .  
bl - Mcdium l c v c l  o f  i n c o n v e ~ l f c r l c e ,  pcrform:rncc and product  l v t  t y  l e v r l s  arc  lower than 

normal .  
L - I.ow 1cvc.l of i ~ i c o ~ i v e l l i c n c c ,  pcrforrnnricc ir1ic.1 procltrc. t l v  l t !. I c v c l  r o~,c.  Ilr.nr 11orrn;11. 

NA - X u t  nppl l c a l ~ l c .  



4 . 4 . 3  Summary of Social Impacts 

\ 

The identification of .social impacts in this study is dependent 

largely upon .determining .the. changes in activities and adaptations made 

by'.individuals and organizations to the power failure. Aggregate social 

indicators were used to characterize these impacts. It is still possible 

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

result of the blackout. A detailed discussion and analysis of these ,indicators 

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

Appendix A. The key impacts follow below. 

In examining changes in transportation.patterns, it became clear 

that the blackout affected transportation significant distances from- New 

York City. D,isturbance in air travel was minor in comparison to train 

and 'motor traffic. During the night.of the blackout some 15,000 people 

were.stranded at Kennedy Airport after 10 p.m. Furthermore, the number 

.of taxis at the airport declined as the blackout progressed. 

The need for increased information flow (and presumably the 

strain and concbrn felt by many) was evidenced by the addi'tional number 

of emergency news telephone messages requested,from an average ten thou- 

sand calls to over eight hundred thousand calls during the blackout. 

Telephone-company estimates were that traffic through residential exchanges 

.was up by three hundred percent during the blackout. Furthermore, 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 

statisties. The number of known deaths resulting from the blackout is two. 

However, an examination of the mortality data suggests that the number of 

deaths around the time of the blakkout increased, particularly for those 

65 years or older. The categories of respiratory failure and cardio- 

vascular'were predominant. In addition to mortality, it is believed that 

the blackout led to a number of personal injuries (resulting $ , . g . ,  from 

the melee of the looting or accidents in the dark). 



The most "visible" aspect of blackouk-related social impacts. 

was, of course, the .looting, arson and other acts of wanton violence and 
. .  . 

destruction. The looters tended to come from all segments of the community, 

cutting across aye, sex, and income class lines. Like many other institu- 

tions, the criminal justice system found itself-severely strained by the 

aftermath of the looting. There were approximately 3000 arrests reported 

for blackout-related looting, an extremely large number of individuals 

even for New York city (compared to approximately 600 arrests for a normal 

24-hour period)'. The questions most asked about the blackout were "why?, 

and could it happen elsewhere?" While it is impossible to answer these 

questions with'any certainty, it is clear that other cities in the U.S. 

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

There are many other social impacts beyond the ones cataloged 

here. In particular, long-term trends can only be postulated at this 

point. Shifts in population centers, movement of industry, etc., take 

place over longer periods of time and tend to reflect complex economic 

and/or'social factors. 

Finany, it is-worth noting that the social impacts and activities 

associated with the 1977 blackout may reflect a possible emotional condi- 

tioning from the 1965 blackout. Such conditioning could be partially 

responsible for the civil disorders, but might also have benefits such as 

increased preparedness to deal with blackout-related disruptions. 



ORGANIZATIONS 

In  any l a r g e  met ropol i tan  a r e a  such a s  New York C i ty ,  organ- 

i z a t i o n s  play a  key r o l e  i n  t h e  content  of t h e i r  response to. emergency 

s i t u a t i o n s .  Organizat ions have been i s o l a t e d  a s  a  inajor impact ca tegory  f o r  
. . 

s e v e r a l  reasons .  . F i r s t ,  they  a l l  have c e r t a i n  r e s p o n s i b i l i t i e s -  t h a t  i n s u r e  ,, 

t h e  economic func t ion ing  of  t h e  community and s a f e t y  and well-being of  in -  

d i v i d u a l s  who perform va r ious  s o c i a l  a c t i v i t i e s  i n  t h a t  community. I n  a  

r eg ion  l i k e  New ~ o r k  C i t y ,  t h e  s e r v i c e s  provided by t h e s e  o r g a n i z a t i o n s  

become even more heav i ly  depended upon. Second, many o r g a n i z a t i o n s  con ta in  

c h a r t e r s  o r  maridateswhichdirect  t h e i r  Eunctions du r ing  and a f t e r  an emer- 

gency o r  c r i s i s  s i t u a t i o n .  Some o rgan iza t ions  a r e  d i r e c t e d  from w i t h i n  

( l . e . ,  Board.of  D i rec to r s )  whi le  o t h e r s  a r e  mechanisms o r  t o o l s  by which 

e l e c t e d  o f f i c i a l s  implement a u t h o r i t y  and change ( e - g . ,  t h e  New York S t a t e  

, Divis ion  of  Criminal J u s t i c e  Se rv i ces  is c o n t r o l l e d  by t h e  Governor).  These 

r egu la t ed  i n s t i t u t i o n s  a r e  o f t e n  d i r e c t e d . t o  review t h e i r  a c t i v i t i e s  and 

recommend procedural '  changes a f t e r  t h e  c r i s i s ,  based on d i f f i c u l t i e s  en- 

- ,  countered dur ing  t h e  c r i s i s .  Thi rd ,  o rgankza t ions  a s  an aggrega te  component 

i n  t h e  economic .market p l a c e ,  may be more s e n s i t i v e  t o  economic - l o s s e s  ( i n -  

d i r e c t l y  o r  d i 2 e c t l y )  incur red  by a .p ro longed  power outage.  F i n a l l y ,  o r -  

gan iza t ions  a r e  a  f o c a l  p o l n t  f o r  d a t a  c o l l e c t i o n  because  of t h e i r . r e s p o n -  

s i b i l i t i e s . .  

. A s  a f i r s t  t a s k ,  we t h e r e f o r e  i d e n t i f i e d  a s  man,y organizat . ions 
. . 

a s  p o s s i b l e  t h a t  would have been d i r e c t l y  o r  i n d i r e c t l y  a f f e c t e d  by t h e  

.blackout .  D i r ec to r s  of  t h e s e  agencies  were then  contac ted  and in t e rv i ews  

were a r ranged .  The l e v e l  o f  a n a l y s i s  was dependent on t h e  na tu re  of t h e  

.da ta  t h e s e  o rgan iza t ions  had c o l l e c t e d .  Some, a s  mentioned e a r l i e r ,  were 

r equ i r ed  t o  submit formal and' comprehensive s t u d i e s  on t h e  s p e c i f i c  problems 

f aced .du r ing  t h e  b lackout  ( i . e . ,  New ~ o r k  Power pool ,  Grea t e r  New York l ~ o s p i t a l  

Assoc ia t ion ) .  The fol lowing ques t ions  were asked during. each in t e rv i ew:  

e What were t h e  primary r e s p o n s i b i l i t i e s  of  t h e  o rgan iza t ion?  

e What were t h e  major problems encountered by each ( d i r e c t  and 
i n d i r e c t )  dur ing  and a f t e r  t h e  b lackout?  



e What studies were conducted in response. to .the blackout? 

e What recommendations and permarient .changes were proposed 03 
'implemented after the blackout? 

The last question is particularly 'necessary because procedural 

, - changes made within the institution reflect indirect and long-term economic 

and sbclal costs implemented to avoid future'blackouts (e.g., personnel 

must ,be trained and this requires time and money): It is' interesting to 

note how many agencies have either developed new emergency "blackout plans" 

or updated old ones. Several agencies did develop emergency plans and 

backup systems .after the 1965 blackout but deficiencies were revealed during 

the 1977 blackout. Far ex.ample, the 'Federal  viat ti on Administration (F,AA) 

and the Federal Communications  omm mi ski on (FCC) deveioped. emergency power 

systems for their critikal facilities after the 196~'North~ast power outage. 

These systems were implemented during' the 1977 outage but problems were re- 

vealed. wire services were hindered because of inadequate auxiliary power &- 

cordingto the FCC, and sufficient emergency serviceswerenot available according 

to the FAA. The level of response (whether it be new planning measures or 

investments in auxiliary power systems) are a significant indicator of 

sensitivities $0 value of reliability. 

1t .should'be noted that though Consolidated ~dison is not included 

in the tables which follow, this is not. to imply that they were not impacted 

as an organization. They suffered losses a1so.a~ a result of the.blackout 
. . 

and their specific responses to these losses are examined in'detail as a 

case study in Section 5.3. 

The following table (4-7) summarizes the data collected from 

the major organizations in New York City-which relate to recommendations 

and procedures implemented or under implementation as a result (direct . 
or indirect) of the 1977 power failure. 



. 
PROBLEMS ENCOIINTERED 

'I. Provided f i r s t - a l d  t o  cmnuters detained a t  Penn and 
Grand Central Stat lons 

2. Relocated 2,500 c t v l l l a n s  displaced by f i r e  
3. Total expenditures: $1.000 
4. Total  nrnaber of volunteers: 120 

1. Had t o  respond t o  a ' t o t a l  o f  70.680 "911"-&nerqency 
' c a l l s  

2. l bde  2.931 a r res ts  
3. Total number of  po l i ce  force on-duty: 17.411 
4. Overtime payments: $ 4 . 3 4  
5. 436 l n j u r l e s  

1. Had t o  respond t o  3.900 requests fo r  a i d  
2. There were 1,037 f l r e s  to ext lnquish 
3. Coordlnatlon of re tu rn ing  firemen t o  t h e i r  s ta t ions  
4. Lack of u t i l i t i e s .  r e s t  areas and nourishment 
5. 80 I n j u r i e s  
6. Total number of firemen and o f f l c e r r :  7.427 
7. Emergency power systems e x i s t  only i n  new s ta t ions  
8. Slnnlr! alarms: 2,724 

M u l t i p l e  alarms: 14 
9. Recall o f  firemen o f f - d u t y  

10. Telephone cmrmntcatlons were hampered 
11. Overtime costs and equipment damage: S.5M 
12. Provided portable generators t o  hosp i ta l s  and p r i v a t e  

c i t i z e n s  wt th  l l f e - s u p ~ o r t  systems 
13. Fuel shortages due t o  e l e c t r t c a l  pump f a i l u r e s  . 
14. Equipment shortaqes 
15. I l l e g a l l y  opened hydrants had t o  be closed 
16. .Chaotic t r a f f l c  conditions ,. 
17. Yater supply 

1. #d icd l  f a c l l i t l e s  were forced t o  shut down due t o  
the lack o f  a u x i l i a r y  p w r  

2. Maintained surve i l  lance over affected areas t o  insure 
adequate and safe food and water supplles 

3. Sanltary pa t ro ls  were .organized f o r  one week a f t e r  
the blackout 

4. Large amounts o f  garbage. refuse and spol led foods 
had to be dlsposed of .  Services of  200 netqhborlwod 
pa ld  workers were used f o r  the clean-up operat lon 

5. Stnce untreated sewage was dumped I n t o  the sur- 
rounding bay. not lces were posted on recreat tonal  
beaches p r o h i b l t l n g  use 

6. Yater supply was on ly  a s l i g h t  problem since most 
apartment bul ld lngc have roof tank\ w l t h  21-48 hour 
storage capaci ty  

1. For tbe ne tmrks .  a i r  tlm loss rangcd from 25 seconds 
t o  7 minutes 

2. Auxt l l a ry  power sfitems were used and proved adcquate . 
for  networks and rad lo  s ta t lons  

3. Iqblemnted the enerqency power system (TV and m d t o )  
which was developed a f t e r  the 1965 NE blackout , 

4. For t!:e rad io  s t a t t o t ~ s .  minor loss o f  a i r  tlme re -  
su l  t.4 -h i  i e  swt tchlnq t o  emrqency generators 

5. H i r e  so?rvlces l~ lndered  hecause o f  inadequate a u x l l l d r y  
mur?r. Loss o f  power: 12-19 hours. Co111d no t  send 
ac t l v f l t l nn  not ices t o  broadcast s ta t ion  

6. Ilev Vo1.k C i t y  emergency I n f o r m t l o n  system--0efense 
Llne 1000--activation was delayed 

7. Telellhone comunlcat lon heavl l y '  used. RO m l l  l ion  
c a l l s  were nlade dur lnq the blackout 

STUDIES CONDUCTED 

None 

None 

' 

1. Studies of  present e m r -  
gency procedures and 
t h e i r  adequacy are belng 
assessed a t  t h i s  time 

2. Ouestlonnatre on a c t i v -  
i t i e s  dur ing emergency 
and types of  responses 
sent t o  a l l  s tat ions by 
department comissloner 

3. Report issued October 
31. 1377 

4. Contingency plans for  a 
4-day power f a i l u r e  are 
k i n g  developed 

1. Routine evaluat lon oi 
DOH'S a c t t v i t i e s  dur ing 
any emergency 

,2. No spec i f i c  blackout 
study was conducted 

1. T f f e c t  o f  t h e ' ~ u 1 y  13- 
14. 1977 New York C i t y  
Area Power Fa l lu re  on 
Comnunications", 
November 1977 
Questionnaires 'sent t o  
the fo l lowing stat ions 
and networks: ABC, COS, 
NBC. UABC. UtBS. WNBC; 
MR. AP. UP1 
Servtces involved i n  
gathering a s s l n l l a t l n n  
and d l i t r l b u t t o n  o f  
e m r w n c y  informatlon 
were and l y z ~ d .  

ORGANIZI\TION . 

k a r l c a n  W Cross 

kr f o r k  C l t y  
Pol I c e  Drprrtnmt 

. 

Mew Vork C i t y  
F i r e  Department 

kr Vork C l t y  
Daprrtncnt of 
hl t h  

F&ra 
C o u n h a t l o n s  
b r i s s t c n  

. 
RECOMMEI~DA~IOBS AND CHANGES MADE . 

None 

1. W i f l c a t i o n s  i n  procedures f o r  of f -duty members 
r e p o r l i n g t o d u t y  ' , 

2. The processing of l a rge  numbers of  prisoners-needs 
t o  be re-evaluated 

1. Red Cross nust  supply food t o  f lre&n a t  centra l  
locat ions dur ing major emergencies. This new 
plan has been approved 

2. A l l  emergency plans must have f l e x i b i l i t y .  
m o b i l i t y  and contro l  t o  make optimum use of  . 
I imi  ted resources 

1. Improvements made I n  the DOH master emergency 
plan, focused on c m n i c a t i o n  w i t h t n  the agency 

1. )(et*orks wl11 revlew t h e i r  erer?ency nperat ing 
procedures. convert t h e l r  ~ ; e n ~ r . i t o r s  frm fossi  l 

. fue l  t o  na tu ra l  gas an? 111 I 1  ll-qrade emrgency 
power sys t a  

2. Inprovements *I11 be made I n  r l l  areas 
3. Defense Line 1090 should be a c t l v j t e d  imnedl- 

a t e l y  w l t h  approPr!ate personnel on hand t o  
dissemlndte accurate l n f o m t ~ o n  

4. Ab l l ' l t y  of .the w i re  servl,ces t o  funct lon ade- 
quately dur lng dn emerqency must be Improved. 
They are no* making plans t o  rmnedy t h e i r .  
situation 

5. Greater e f f o r t  needs tn  be nlrtle I n  lnfnrmlnq 
loca l  and s ta te  officials of the a v a i l d b l l l t y  
of  EBS for  loca l  use. 

PRII'MRY RESPONSIB IL IT IES '  

I. Emrgency planning 
organization. 

2. Coordinated t h e i r  e f f o r t s  . 
wl th  NIC's m y o r ' s  m r g e n c y  
task force 

1. Emergency response . , 

orqen i ra t lon  
2. l b l n t a l n  law and order 

1 .a 

2. 
3. 

4. 

5 .  

C a q e n c y  response 
organizat lon 
Response t o  f i r e  alarms 
Response t o  e leva to r  and 
s u k a y  f a i l u r e s  
Provide e m q e n c y  power t o  
c r l t l c a l  users; hea l th  care 
f a c l l l t l e s  and handicapped 
p r i v a t e  c l  t lzens 
Control and extlngulshment 

' o f f l r e s  

I 6. l b l n t a t n  pub1 l c  hea l th  and 
safety . 

1. jParbllc Health and Safety . 
2. l b t n t a i n  safety of  per ishable 

! foods 
3. Haste disposal and sanitation 
4. b l n t a i n  uncon ta lna ted  water 

supplles 
5. Maintain m d l c a l  f a c i l i t i e s .  
' preventtvc m d i c l n e  

1. 1111 N J o r  cannunicat Ions 
servlces 

2. .Encqency broadtar t  servlces- 
.naming  i n f o r f k t l o n  

3. Oversee t h e  functions o f :  
a. nmjor networks 
b. r a d i o  stat lons 
c. camon car r fe rs  ' 
4. wl re  s e r v l c e i  



(CONT. ) 

ORGAIIIZATION I PRltlPRY RESPONSIB.LJJ.TIES 1 PROBLEflS ENCOUNTERE0 I STUDIES CONDUCTED I 2ECO;NNDATIONS AND C W i G E S  M D E  I 
State Off ice . 
of  Court 
Admlnlstratlon 

1. The prompt arralg-nt o f  ,311 
defendants i n  the c l t y  a f te r  
cases have been f l l e d  . 

1. Overtlme payments: $50,000 ' 

2. Addl t lonal  arraigmnent parts had t o  be organized t o  
handle the workload 

3. Crlmlnal case h l r t c r l e r  and flngerp-lnts could not 
be transmitted f m  Albany 

4 .  Total cases docketej IF the crlmlnal court between 
9:30 a.m.. July 14-3:rH) a.m.. July 19: 4.694 

1. Press Release concrrnlng 
Z s x o n  . to the 
added caseload caused by 
the blackout. July 21. 
1977 

1. Revlssd emergency plans based on eaperlehces 

Nw York C l ty  
Crlmlnal Just lce 
Agency 

New York State 
Dlv ls lon of 
Criminal Justice 
Services 

)ccr York P a e r  
Po0 1 

'A Drmographlc Pm'fl l e  
of Oefeodants arrested 
I n  the !lev York C l ty  
Blackout: A Prelimlnary 
Report". lugust. 1977 

1. Pr lvate non-pw'flt 
corpora t lon  

2. A s s m d  the f u n c w n s  for- 
mrr ly carr led out by  the'pre- 
t r l a t  servlces agency o f  the 
Vera l n s t l t u t e  o f  Just lce 

3. Interviewing d e f d a n t s  a f t e r  
arrests 

4. b k e  release recomendatlons 
t o  the courts befrre. 
a r r a i  gn>nen t 

5. Not l l y  released bfendants 
of t h e i r  court-related ' 

obl igat ions 
6. Crlminal Justlce system 

research 

1. State agency contrul led by 
the Covernor 

2. Oversee the state cr lminal  
jus t l ce  system 

3. Euergency responsr agency 
4. Protection of c l v l l  l fber -  

t l e s  of those cha-ged w i th  
c r l n l n a l  offenses 

5. Provlde swl f t  and cer ta ln  jus- 
t l c e  t o  those f o u d  g u i l t y  o f  
C T ~ R S  

1. Corprised o f  7 p r lda te  u t l l -  
l t l e s  and the PO~LCT Authority 
o f  the State of .I& York 

2. Coordlnrtes o p e r a t l ~  of 
e l a c t r l c  systems i a  that  re- 
l l r b l l l  ty o f  s u v l c e  1s ln -  
creased and c a p l t t l  costs 41.0 

reduced 
3. Monltorr flows o v a  t r m m i s -  

s l m  l ines  
4. Coordinales the prrchrse and 

sale o f  ,parer w l t r f n  the 
state 

'The Report of the Se- 
l r c t  Comrlttee on C r l m -  

1. Had t o  interview over 3,000people arrested durlng . 
blackout 

2. b d e  b a i l  recomrendatlms on a l l  '&:endants based 
on c o m n l t y  t l e s  

3. Inadequate l l g h t l n s  ma& interviews d l f f l c u l t  
4. There was no sys tewt lc  i n f o m t l o n  on the, nature of 

each arrest  

1. Total cr lmlnal  case load costs: $ l n  
2. Lacked emergency plan 
3. Comnunlcatlon and coorcinatfon of servlces between 

c l t y  and state apentles 
4. ~ a c s t m l l e  machines J i d  n o t  function 
5. Scrlous overc~mdlnq  i n  pre-arraignment detentlon 

fact 1 l t les 
6. Delays I n  arralgnnmt 
7 .  Court and c o r r e c t l m  f a l l l t l e s  were wirhout.porer 
8. Custody and nuvenen: oG prisoners 
9. Detention fac l l l t l e ;  lacked adequate food. sanl tat lon 

and heal th se-vices 
10. 62Z of a l l  defen0an:s arrested durlmg blackout walted 

3 or  more days t o  bc arralqned 

1. The tennlnnlogy used re c m n l c a t e  c r l t l c a l  lnfonna- 
t ion  between operaturs was subJect to mlslnterpretat la 

2. Reserve plck-up poqran would only respone t o  loss of 
generatton and could net evaluate tran;mlsslon l l m l t s  
rap ld ly  

3. Responses o f  nember system to emergency si tuat ions 
needcd coordlnatlon . 

4. Senlor.Poo1 Olspdtcher's concentrat-on was d lvc r ted  
by requests for  rta:us Infornat ion by adjacent pnnls 

5. Data, concerning sys:cn status was of ten unclear and 
umbtalnahle 

16. The YYPP generatlon reserve schedules dnd plck-up 
t f m s  were not s t r l c t l )  aGhered to 

l n a l  Just lce Emergency 
Preparedness'. October 
31. 1977 

5. )(rlntdlns d i rec t  T r e r  t l e s  : 
wl th  each u t l l l t y  

6. Courdlndtes t r d n r r l r s l m  plan- ' 
mlng and construction 

I .  hut dn e n f u r c e n t  agency 

%rant Appl l ca t lon  f o r  
$IN t o  Caugr Crlmlnal 
Case Lord', submitted by 
C r l m  Control Planning 
!oard 
Eacrqencf Camunlcatlon 

m d  ~ i o r d i n a t l o n  Center', 
grant appllcatlon. 
NVSDC.1C 

'Tke E lec t r i c  System 
Olsturbance o f  July'13. 
1977". Apr l l .  1978 

1. Future plan f o r  m s s  arrests I s  needed 
. 

2. S ~ a o r a n J h  b r e a k d m  of the defendants arrested 
I s  needed 

1. tseqency preparedness ~~lcatlon center , 
sh3uld be developed 

2. O l m t  telephone I lnks  w l t h  c l t y  rgencles. s t a l l  
o R l c l a l s  and r m s  apdla are needed 

3. h l l l a r y ,  par for  m r g e n c t e s  of several days 
duratlon 1s mtdcd I n  c r l t l c a l  areas '(detentlm; 
c o r r e c t l m  and courthouse a h a s )  

4. An, clargency plan for every c l t y  I n  r(er York 
State 1s necded (special a t ten t ion  t o  mass ' 

arrests)  

I .  Sfitea Protection S u b c ~ ~ l l t t e e  has been estab- 
1l;hed to nake ~ l e s  and recomendatlons for 
fu:ure enrrqencles 

2. h d l t  Sptnnlng-Reserve pol icy has been revlsed 
3. Updating o f  d l s t r l b u t i o n  factors has been 

shortemd fra 10 minutes t o  2 nlnutes 
4. Au:omtlc econmlc dlspatch rlll be suspended 

l f  a s y s t ~  loses r t r a n u l s s l o n  l lne .  u n t l i  
new d ls t r lbu t lon- fac to rs  are assessed 

5. A d l b l e  alarms have been ins ta l led  a t  the Mew 
York Power Pool (NYPP) Control Center t o  i n d l -  
ca-a changes I n  breaker status . 

6. Cmrunlcr t lon procedures have been l q w v e d  
7. F m l  t ra ln lnq  program for system dispatches 

s h l d  be establlshed 



ORGANIZATION 

Nw York Cl t y  
l k a l t h  and Hospl ta l  
to rpora t  fon 

t 

Pwt Author l t y  o f  
Ikr Vort and k 
Jersey 

PRIM~Y RESPONSIBI 1.1 TIES 

1. Represents 17 c l t y  amed o r  
a f f l l l a t e d  pub l l c  h m p l t a l s  

. 

1. Agency whl'ch bu l lds  and oper- 
ates t ransportaf lon f a c l l i t l e s  
k t r r e o  New l a r k  and New 
Jersey 

2. Operates r c g l r n r l  a l w o r t s  i n  
Nar' Yock and Pkw Jersey 

3. La- anlorcement d l v l s l o n  
4. b ~ n t a l n s  safety of  a l l  

patrons and m l o y e e s  
5. Secclrlty o f  v m p e r t y  
6. CW-1 26 t c l n v m r t a t l o n  

f u l l l r l e s  

PROBLEFlS ENCOUNTERED 

1. Emergency generators used u n t l l  power was restored 
2. Swltchlng p rob lem which l n h l b l t e d  the d l s t r i b u t l o n  

of  eva l lab le  power 
3. Fa l iu re  t o  support lrnporiant services. (x-ray. 

lab(-ra to ry  
4. Lac1 of  r e f r l g e r a t l o n  In :  

a food storaqe areas 
' b blood banks 

c morgue areas 
speclmen storage areas 

5. Elecators d i d  not  have back-up power 
6. A f r -cond l t i on lng  I n  c r l t I c a 8  areas (ICU's. OR'S. etc. )  
7. Wall o ~ ~ t l e t s  f a i l e d  
8. Microscopes. cehtr l fuges l n o ~ r a b l e  
9. LacL of  power fo r  an in te rna l  alarm system 

10. Telephone c a l l  d i r e c t o r  l l g h t s  d l d  no t  funct ion 
11. Shortages: 

a f l ash l lgh ts  extenslon cords 
a bat te r ies  . dry  i c e  
a 1 lnens a f r e s h m i l k  

, , a disposables water 
a s t e r l l e  supplies 

12. S e c v l t y  
13. Emrgency rooms were ovdurdened- -  

D t a l  v i s i t s :  5.244 
adnlsslons: 805 

14. Lmrgency c a l l s :  517 
15. Staff ing shortages 
16. Comrunlcatlon problems 
17. Total  costs:  S1.5H 

1. . A l l  l t ransportat lon f a c l l l t l e s  were forced t o  swi tch 
t o  emrgency power whlch had been i n s t a l l e d  a f t e r  
the 1965 blackour . 

2. A l l  New York airport; were ordered closed a t  9:57 p.m. 
3. At  knnedy:  

r 15.000 passengers were detalned 
park lng l o t  gates wo~r ld no t  open 

u f i e l d  l i g h t s  and emergency landing l n s t r ? m n t s  
were powered by a u x l l  l a r y  power 
operatlons postponed u n t l l  5:34 a.m.. Ju ly  14 

4. LaGmrdla: 
o ZOO passengers were detalned 

5. 32 a i r c r a f t  d l ve r ted  from New York a i r p o r t s  t o  Newark 
a l r p ~ r t  

6. Wsrl?e terminals: 
a at Brooklyn p ie rs .  .constant survel  1 lance was 

mslntalned 
a passenger shlp te rn lna l  used emergency generators 

7. Por t  A l ~ t h o r l  t y  Trans-Hudson: 
' ' a odcrated on New Jersey paeer 

a t r q f f l c  dropped f r o a  140.000 t o  37,000 
8. Terminnls: 

a operatlons conducted on a &ma1 basts v l a  Rner- 
gency p w e r  

a m n y  sought refuge I n  RIS termlnals,  
a New York truck terminal was closed. 

9. Tunnels and bridges: 
operated on p w e r  suppl l ed  hy Ncw Jerse." 

10. ZOO add l t lona l  p o l i c e  o f f l c e r s  were used 

STUDIES CONDUCTED 

1. "8lackout Report". Sub- 
ml t t e d  t o  Corporation 
Presldent. Ju ly  27, 1977 

1. Revtew session on'events 
r h t c h  tnok place during 
power outage 

2.. "The Port Author l ty  and 
the Blackout of  1977', 
Issued January 25. 19i8 

RECOMENOATIONS AND CHANGES MADE ' ' 

1. Pretesting programs f o r  a u x l l l a r y  power must be 
made more r igorous 

2. X-ray equipment. laboratorv services, elevators.  
a l r - cond l t i on lng  a l l  need back-up power systems 

3. Need for  power t o  operate l i f e  maintenance equlp- ' 

m n t  and devices o f  people who are no t  hosp i ta l  
pa t ien ts  

4. Education programs for  handlcapped c i t i z e n s  needed 
5. Corporation Camand Post I s  needed t o  improve 

comnunlcatlon between f a c i l l t l e s  
a l l n k s  w i t h  emergency medlcal serv ice 
a l l n k s  4 t h  mayor's o f f i c e  

6. Up-to-date. 1 i s t s  of  key personnel 
7. Revision o f  Disaster  Plans needed 

1. No s l g n l f l c a n t  recomnendatlons o r  changes were 
m d e  

2. Changes made a f t e r  the ,1965 HE Blackout proved 
t o  be adequate 

new on-s l  te generation f a c l l l t l e s  
a 4 - w i r l n g  of t ransportat ion centers 
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ORGANIZATION 1 PRIMBY RESPONSIBI~~TIES I PROBLEEIS EHCQUNTERED STUDIES CONDUCTED I REC~IIDAT.IONS AND CHANGES ME 
I 

Federal Av ia t ion  
Administration. 
Eastern Region 

Uestchester County 
Off lce o f  
Disaster  and 
Emergency Services 

1. A:rports 
2. A:tway f a c l l i t i e s  
3. F i i g h t  standards 
4. A ' r  t r e f f i c  s e r v i c ~  
5. A l r  t ransport  secur i t y  

I. Protect  hea l th  and .:afety o f  
c ' t i zenry  

2. Provide d isas te r  re! i e f  and 
emergency services t o  l e  
t n n s .  22 vl l lages.  and 
6 c i t i e s  

3. Control o f  the Emerqencb 
Operating Genter wp'ch i s  
used by the followir,q 
agencies: 

r Parkuay Pol ice 
r Departnlent 'of F.ubl i c  Works 
r Heal th Oepartmer,t 
r Oepartment of  

Transportation 
r Drpartment o f  E r ~ i r o n -  

mental Fd.:i l i t ies 
r Departn~ent o f  %cia1 

Services . 

1. Airway . f d c i l i t i e s  
r 28 standby engins generator facilities became 

operat ional  4 t h  minimum delays and #ere f u l l y  
. maintained 
r a l l  c a r r i e r  temina.s were wi thout  n g h t i n y  
*."dark areas" surroumded the a i r p o r t s  
r baggage handling apparatus and telescoping 

ramps were i m p e r a t - v e  
operations a t  Kennedy anbLaGuardia *ere a f fec ted  

r s u f f i c i e n t  emrgencr services were,not ava i lab le  
2. A i r  t r a f f i c  services 

r approximately 30 a i r c r a f t  d i ve r ted  t o  Newark 
A i rpor t  

r t o t a l  Newark a i r l i n e  operations increased from 
51 t o  106 between 9 00 p.m. dnd 12:00 a.m.,. 
Ju ly  13 

r Uestchester Airport a i r 1  ine  operations decreased 
from 10-15 t o  7 between 10:OO p.m. and 12:OO a.m.. 
Ju ly  13. A i rpor t  was closed f o r  16 minuter 

1. Damages due t o  l o o t i n g  and food spoilage: S.2W . 
2. Other costs generated by bldckout: $108.000 

(protective services. pub l i c  f a c i l i t i e s ,  overtime. e tc . ]  
3. Arrests: 20 Stores Looted: 43 
4. Emergency generators ,did not  funct lon imnediately 
5. O i f f i c u l t i e s  I n  a l g r t i n q  the pub l i c  
6. Doors t o  f i r e  houses u w e  e l e c t r i c a l  l v  run.' hence 

I. Only press releases from 
each d i v i s i o n  were issued. 
No overa l l  studies were 
conducted 

I. Only In te rna l  assessmert 
studies have been 
conducted 

. A i n a y  f a c i l i t l o  ' 

r a f t e r  the 1965 'HE. Blackout. wtiick. la f t  tha 
NVC a i r p o r t s  'stunned". major p r e c a u t i ~ a r y  
masures had been taken t o  insure continuour 
a i r p o r t  operat ion dur ing a power fa i l u re .  
These Peasurer included th. purchase of  22 
n w  standby engine:generators located a t  
s t ra teg ic  a l r p o r t  f a c l l i t i e s  and..froquent 
tes t ing  and maintenance o f  the 'equipment. 
These measures resul ted i n  tho prover func- 
t i on ing  of'eoargcncy power for  radar. c o ,  
m n i c a t i o n s  dnd navigat lonal  a ids  i n . c r i t i c a 1  
f a c l l i t i e s  a t  LaGuardia and Kennedy dur ing  
the e n t i r e  blackout per iod 

r requested the' Por t  Author l  t y  t o  upgrade t h e i r  
standby p w r .  f a c l l i t i e s  

. Neu t r a i n i n g  programs on ho* t o  o p r r t e  backup 
power systems have been establ ished 

. Upjat inq o f  a l l  a l e r t  procedures and the Emer- 
gel'cy Operatlnp Center 

. Ne# Disaster  Task Force procedures i n s t i t u t e d  

. Emrgency generators i n  the County O f f i c e  
Bui ld ing,  County J a i l  and Parkway Po l i ce  have 
been modernized 

5. Ageenent has been nude w i t h  Consolidoted Edison 
tha t  n o t i f i c a t i o n  o f  the causes of  a l l  power 
f a i l u r e s  w i l l  be made t o  the b q e n c y  Operating 
Center. P r i o r  agreement Stated tha t  n o t i f i c a t i o n  
was t o  be made only i f  there wds a nuclear ac- 
csdent a t  the generating p!ant. 
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ORGANIZATIOH 

RRl . lark State 
Pub l i c  Sewice  
b n i s s l m  

Greater krr Vort  
.Horpl tdl 
A s s o c i ~ i m  ' 

C '  

PROBLEMS ENCOUNTERED 

Causes ,of system c o l l a p ~ e :  
1. l a c i l l t i e s  wem o u t  o f  serv ice 
2. ~ l a c n i n g  and design def ic iencies 
3. ~ q u i p n c n t  f a i l u r e  . 

. 4. cperat ion wi thout  an adequate safety,margin 
5. lack o f  coordlnat ton and d i r e c t i o n  i n  meeting 

. crsrqencfes 
6. i n a b i l i t y  t o  u a i n t a i n  the i so la ted  s y s t ~ h  

1. Overheating o f  qenerator un i t s .  
t .  Delays i n  p u t t i n g  u n i t s  i n t o  serv ice 
3. Tramsfer switches and automatic s ta r t -up  
4. Emergency r o o m  were overburdened ' 

5. Man: hospi ta ls  d i d  no t  have a blackout p lan 
6:Insmfflcient extension cords and f lash l igh ts  
7. Not enough ba t te ry  powered l i g h t s  
8. Telephone c a l l  d i r e c t o r  l l @ t s  d i d  not  funct ion 

PR1IIAF:Y R E S W H S I B I L I T I E S  

1. Pub1 i c  overs i (ht  o f  the r e l l -  
abi  l i ty .  planr,ing and ade- 
quacy of  the,qtate bu1.k p F r  
t ransmiss ion ' rys tm ' 

2. Regulatory.agency which en- 
forces the Publ ic  Servlce Lm.  
which g lves t k  Connission 
broad, .general p o w r  over the 
a c t i v i t i e s  of  ' a l l  p r i v a t e  
u t g l i  t i e s .  

3. Revie* o f  a l l  transmission 
plans 

4. ~ l a t e s  each u t i l i t y ' s -  
operations and transmission 

: s y c t m  
5. !Order$ nunagenmt and opera- 

t i c a s  aud i t s  
6. ! i n ~ e r t i g a t i v e  agency 

'1:Represerits '66 voluntary, 
c w r  i t y '  m d  p r i v a t e  
h o s ~ i t i l s  

2. Reprerents 19 m n - p r o f i t  
nu rs i rg  h m s  . 

STUDIES CONDUCTED 

1. 'Events Leading t o  the 
Con Ed Blackout o f  Ju ly  
13. 1977".'Reports I and 
11. To the Governor 

2. 'State of  N e u  York In-  
ves t iga t ion  of  the New 
York C i t y  Blackout-July 
13-14. 1977'. Nornian 

. Clapp. Repwt Ill : 
3. Case 27302-"Proceedinq 

on Uot lon of  the Crm- 
mission Concerning the 
Re1 i a b i l ' i  t y  of  the Power 
Supply i n  the Service . 
Ter r i  to ry  of  Con Ed". 
February 1978 

1. "Report t o  Greater New 
York Hospi ta l  Associa- 

. t i c i o n  the Blackout o f  
Ju ly  13-14. 1977 as Pre- 
pared by r Sub-cornnittee 
of  the Hospital Engi- 
neer ing Society of  
Greater New York". 
Novcnber 1. 1977 

2. "Shedding L igh t  on HOS- 
p l t a l  Blackout Proce- 
dures; A Special Report". 
December 9, 1977 

RECOMENOAT IONS. AND CHANGES flAl!E 

1. A u t o w t l c  ca l l -up .o f  i n - c i t y  genefation' f o l l o w l ~  
loss of transmisslon o r  generation 

' 

2. Maintenance of  i n - c i t y  generating reserves a v a i l -  
. able t o  respond t o  transmission losses 
3. L im i ta t ion  o f  a u t a a t i c  reductions i n  I n - c i t y  

generation under econmic d ispatch 
4. P r q t  r e t u r n  of  key f a c i l i t i e s  t o  serv ice 
5 .  %re r igorous design c r i t e r i a  f o r  Con Ed's tr'ans- 

mission f a c i l i t i e s  
6. S t r i c t e r  safety rnaqins on imports i n  New York 

C i t y  
7. Strengthehtd p ro tec t i ve  equipment maintenance 

and tes t ing  procedures 
8. Inproved nanual rec los ing  capab t l l t y  . 
9. Inproved cooperation i n  m e t i n g  system eme'rgencies 

10. Standards f a r  r ight-of-way maintenance 
11. Standards for. operator t r a i n i n g  and qualifications 
12. Continuing pub l i c  review and inspect ion of  proce- 

dures and pract ices o f  the Mew York u t i l i t i e s  
13. Single e n t i t y  be establ ished. to oversee the oper; 

at ions of  the bulk pouer system i n  New Y01.k. 
independent of  the u t i l i t i e s  

14. Request f o r  addi t i ona l  manpower t o  .improve regu- 
. l a t i o n  over u t i l i t i ' o  has been made by the 

C m i s s i o n  
. . 

1. 'Fail Safe" w r i t t e n  blackout emergency, p lan  i s  
needed f o r  ind iv idua l  hosp i ta l  use 

2. Prepare cont inuing edwat ion  program f o r  
administ rators and engineers so tha t  l a t e s t  
energency power code requirements w i l l  be 
understood . 

3. Emrgcncy generators m s t  be tested on a regular  
and s y s t e m t l c  basis 

4. Inqrovements i n  generator room v e n t i l a t i o n  needed 
5. Automatic t ransfer  ba t te ry  l i g h t i n g  systems are 

needed for  a l l  c r i t i c a l  areas i n  the h o s p i t ~ l  
6. Review a v a i l a b i l i t y  of  extension cords and 

. f l a s h l i g h t s  
7. U r l t t e n  e levator  m r g e n c y  evacuation procedure 

I s  needed 
8. Emergency e l e c t r i c a l  o u t l e t s  should be c l e a r l y  

marked 
9: Emergency generators should be on a wr i t ten .  

f o m l  . preventive maintenance program 
10. A l l  emrgency generator system should have an 

adjustable timr wi th  a bypass t o  delay re t rans fe r  
from the generator back t o  normal supply 



I ~ o u r c e :  Conversation w i t h  Dr. Raskln ( E n g l n c e r i q  0epar:wnt.) o,f 
M l A  m h y  1, 1978. 

'See Sectlnn 5.3 f o r  a mare ctmplete dnalys is o f  t h l s  agewy and 
p r o b l a  encountered dur ing and a f t e r  the bt.lckout. 

STUDIES CQNDUGTED 

1. 'The Special C m i s s f o n  
of  Inquiry I n t o  Energy 
Failures'. Ikcenber I.. . 
1977 

1. "Report of the .NEW York 
C i t y  Transi t  Auth0rlt.y 
r e l a t i n g  t o  the NVC 
E l e c t r i c  Power 3 l a c k w t .  
Ju ly  13-14. 1977". d ra f t  
report .  August 16. 1977 

1. 'Assessing the I q a c t  of  
the July.  1977 Blackout 
on IIRA's Cl iente le:  
Prel iminary IdedS and 
Questions". Warch 10. ' 

1978 

PROBLEMS EHCLIUNTERED . 

1. A t o t a l  o f  2,123 appl 'cat icns fo r  emergmcy'aid had' 
t o  be processed 

7. Oual l f i ca t ions  fo r  a i d  had to be assessed 
3. Emergency Task Force ras ~ rganczed  by the Hsyor t o  

coordinate re1 i e f  e f f o r t s  

I. Total losses due t o  outage: s 9 . M - r e m u e  loss. 
datmges and w e r t l m  

?: New cap i ta l  q u l p m n t  costs t o  insure agalnst masstva 
dlsrupt icns:  . I t l H - ( e i t i m h )  

I. Total t ra ins  operating: 213 
Trains uhlch d i d  n o t  ~ r r i r e  a t  s t a t l o r 6  o r  encrgency 
ex is ts  before pcuer fa i l ed :  7 

I. Emrgency'exi t  evacubtion web lenr  were most .severe 
for  t r a i n  stuck on bla%at:m Bridge 

i. .Drainage pumps l o s t  prer. thus when serv ice was re-  
f looding and shor t -c i - cu i  r i n g  resu l  t cd  

i. Fuel p~mps-bus 
1 .  Not enou~lh eneraency 1lgh:i.n~ and pow- 

I. Problen areas: 
r what services wer? delay& b€!cal~Se of  the power 

f a i l u r e ?  
o whbch services uene i - m t r l e v a b l y  l o s t ?  
r what were the b larkout  generated re rv ice  needst 

ORGMIZATION 

h* Yot i  C i t y  
Mayor's Of f l ce  

k t r o p o l  l t a a  
Transportation 
Author i ty  

. 

H w n  Resources 
A&ninlst rat ion2 

RECONMNDAT IOYS AH0 CHANGES llADE 

1. Recomrmdations i n  the fo l lou ing  areas r e r e  mode 
. t o  the agencies responsible for  inrpruving system 

r e l i a b i l i t y  
r 3 new meabers t o  Con Ed's Board o f  Trustees. 

should be appointed by the Governor. k y o r  , 

and County Executive o f  l k s t c k s t e r  
r New York State Publ lc  Service Camission 

should es tab l i sh  perfonnince standards and 
econmic sanctions which a f f e c t  stockholders 

0 Rcr Yort State Publ ic  Service Cannlrslon 
should have j u r i s d i c t i o n  over the Power Pool 

0 Ncr Vork State Public Service C m i s s i o n  
should order Con Ed t o  l lp lement spec i f i c  

' necessary w a n d a t i o n s  
• FERC should rxe rc tse  i t s  au thor l t y  t o  the 

f u l l e s t  extant  so tha t  r e l i a b l e  i n t e r s t a t e  
e l e c t r i c  serv ice i s  insured 

- 
1. A l l  emergency procedures were revlnred 
2. Addl t ional  emergency power equipment and pumps 

were reconmended 
3. E l ~ r g e n c y  1 i g h t i n p  and fue l  hand1 i n q  f a c l l  i t l e s  

f o r  the bus depots ( to ta l=20) .  
4. Requested a separate f e d  f roa Consol ldated 

Edison. IK. 
5. A u x i l i a r y . m u r  i s  needed t o  . i lprove 

r l i g h t i n g  
r c-lcations . . 
r bat te r ies  

None. spec i f i c  p rob lem are being defined and assessed 
a t  t h i s  time 

PR1ElAP.Y RESPONS.lBILlTIES 

1. Emrgency .response csganlza- 
organizat ion 

2. Organized a specia l  comnls- 
s ion t o  conduct an hdepen-' 
dent inves t iga t ion  c f  the 
causes of  the NYC pocer 

, 

f a l l u r e  
3. Conducted an exatnination of  

the federal, s ta te  and I x a l  
regulatory frameworh under 
whlch Consolidated M l s o n  
operates 

4. Organized the Emirgency Aid 
C m i s s i o n  t o  facilitate the 
in take  and processiog of  ap- 
p l i c a t i o n s  fo r  a i d  by mer- 
chants whose stores had been 
burned o r  looted dur ing the 
blackout 

5. Organized a pub l i c  m e t i n g  t o  
ra ise  funds f o r  emetgency a i d  
from the p r l va te  sector. 
Totol raised: $XI. 

I. New York State agenw whlch 
i s  responsible f o r  m e  opera- 
t i o n  of  )fe* Vork c m t e r  r a i l  
and bus l l n e s  

2. Triborough Bridge and Tunnel 
. Autharl ty--connects uaricus 

par ts  of  the c i t y  
3. P w e r  i s  supplied b y  Con Ed 

and LILCO 
4. Long Is land Rai l road 
5. Each operat ing ageny  has 

t h e l r  mn po l  Ice f o c e  

I. Larqest c l t y  agency 
2. Owrdtes cn Federal i e a l t h .  

Education and Ue l fa r r  De- 
partment funds 

3. Cwrdlnates and lu i r+a ins  a l l  
u J o r  socfa l  s e w l c e  i n  New 
York C l t y  

4. Elsrgency assistance program 



5 .  CASE STUDIES 

The c h a r a c t e r i z a t i o n  of  a blackout  and i t s  e f f e c t s  is u s e f u l - i n  

he lp ing  t o  b e t t e r  understand t h e  i n t r i n s i c  va lue  of  e l e c t r i c i t y  t o  t h e  

customer, i . e . ,  what t h e  r e a l w o r t h o f ' e l e c t r i c i t y  is  a s  measured by t h e  
. . 

c o s t s  and inconveniences incu r red  due t o  i n t e r r u p t i o n s  of c r i t i c a l  a c t i v i -  

t i e s  and se rv i ces .  A key d i f f i c u l t y  i n  a s se s s ing  t h e  worth of e l e c t r i c i t y  

t o  d i f f e r e n t  end-use customers i n  t h e  p a s t  has  been t h e  absence of  d a t a  t o  

suppor t  t h e q r e t i c a l  socioeconomic c o n s t r u c t s .  A number of  e x i s t i n g  s t u d i e s  

a t tempt  t o  d e r i v e  a c o s t  p e r  kW o r  kWh unserved, b u t  t h e . r e s u l t i n g  f i g u r e s  

vary wide,ly. The c a s e  s t u d i e s  r epo r t ed  i n  t h i s  chap te r  provide  an addi- 

t i o n a l  d a t a  p o i n t  on how some key se rv i ces .  and a c t i v i t i e s  were a f f e c t e d  by 

tkie 25-hour power ' f a i l u r e .  The c a s e  s t u d i e s  were chosen t o  r e f l e c t  bo th  

t h e  importance. o f  t h e  i n t e r r u p t e d  s e r v i d e ,  and t o  i l l u s t r a t e  t h e  na ture .  o f  

t h e  impact d a t a  a v a i l a b l e .  We cons ider  i n ' t h i s  chap te r  t h e  impacts on 

p u b l i c  s e r v i c e s ,  smal l  bus ines ses . and  Consolidated Edison. 

PUBLIC SERVICES 

5.1.1 Publ fc  Heal th 

Some of t h e  most  c r i t i c a l  a c t i v i t i e s  a f f e c t e d  by t h e  J u l y  1977 

New York C i t y  b l ackou t ,  were t h o s e  i n  h o s p i t a l s  and o t h e r  h e a l t h  c a r e  

. f a c i l i t i e s  i n  p a r t i c u l a r ,  t h e  e f f e c t s  o f  a prolonged p0,wer:failure on 

p a t i e n t  c a r e  and. emergency f w m  a c t i v i t i e s ' .  

The ma jo r i t y  of t h e  New York C i t y  h o s p i t a l s  f a l l  i n t o  two funda- 
. . 

mental ca t egor i e s :  (1) p r i v a t e  h o s p i t a l s  and h e a l t h  c a r e  f a c i l i t i e s  o r  

( 2 )  p u b l i c  h o s p i t a l s  and c l i n i c s .  The former ca tegory  is composed of 66 

h o s p i t a l s  and 19  non-prof i t  nurs ing  homes. These f a c i l i t i e s  a r e  co l l ec - '  

t i v e l y  represented  by t h e  ~ r e a t e r  New York Hosp i t a l  Assoc ia t ion  (GNYHA) . 
The l a t t e r  group, composed o f . 1 7  l a r g e  p u b l i c  h o s p i t a l s ,  is  r ep re sen ted  by 

t h e  NYC Health and Hospi ta l  Corporat ion (NYCHHC). The 'impacts d i scussed  

he re  a r e  b a s e d ' l a r g e l y  on surireys (32,26) undertaken by t h e s e  two organ iza t ions .  



. . 

V i r t u a l l y  a l l  municipal and p r i v a t e  h o s p i t a l s  have some fotm of 

power i n t e r r u p t i o n  contingency p l a n s ,  a s  wel l  a s  emergency back-up systems 

t h a t  a r e  designed t o  opera te  i n  case  of a.power f a i l u r e . . '  Whereas a l l  

h o s p i t a l s  had emergency power systems f o r  t h e  most c r i t i c a l  a c t i v i t i e s  

such a s  opera t ing  rooms, in tens ive  c a r e  f a ' c i l i t i e s ,  and emergency rooms, 

o n l y s l i g h t l y m o r e  than h a l f  of t h e  GNYHA ( p r i v a t e )  member f a c i l i t i e s  had 

formal conting.ency.plans f o r  deal ing  with a power crisis'. l .  D i f f i c u l t i e s  

with t h e  back-up power systems coupled with t h e  i n a b i l i t y  ,of  many h o s p i t a l  

s t a f f  t o  r e p o r t  t o  work emphasized the  inadequacies of the  h o s p i t a l  con- 

tingcnoy p lans  i n  many cases. 

Direct 1mpicts 

Throughout t h e  course of  t h e  '1977 blackout ,  . a l l  h o s p i t a l  emer- 

gency power systems .opera ted .  The GNYHA survey. i n d i c a t e s  t h a t  i n  

most h o s p i t a l s ,  t hese  emergency power systems were s u f f i c i e n t  f o r  a t  l e a s t  
I 

24 hours. However, t h e  survey indica ted  s e v e r a l  fundamental technical  

problems w i t h  t hese  systems: 

e Delays .in hr ingi  ng Pmrzrgcncy generating u n i t s  on l i n c  

e Overheating o f '  emergency genera tors  

9 Transfer  switches f o r  connecting loads t o  emergency c i r c u i t s  
were some times inoperable.  

. . 

The recommendations subsequently.. , issued by the. GNYHA and t h e  'MYCHHC 

concerning upgrading of  h o s p i t a l  emergency powe-r systems were made i n  response 

t o  these  problems. Perhaps more important than the  opera t ion  of  t h e  emergency 

power system i t s e l f ,  however, a r e  t h e  a c t i v i t i e s  t h a t  these  emergency power 

systems a r e  designed t o  maintain. The h e a l t h  c a r e  a c t i v i t i e s  general ly,  

suppl ied  by emergency power a r e  listed i n  Table 5-1,. Parf.i.cularly important . 

a r e  t h e  a c t i v i t i e s  t h a t  were not maintained by emergency power i n  some f a c i l i -  

t i e s .  Most notable  were x-ray rooms, e l e v a t o r s ,  nurse c a l l  systems, a i r  con- 

d i t i o n i n g  i n  emergency and opera t ing  rooms, medical gas and f i r e  alarms,  and. 

premature nurse r i e s .  In  one f a c i l i t y ,  some important a r e a s  such a s  x-ray 

rooms were not  supported by emergency power, ~ h i l e ~ s o m e  low p r i o r i t y  a reas  

such a s  a co f fee  shop o r  o f f i c e s  were supported. 

l ~ c t u a l l ' y  t h i s  one-half f i g u r e  is based on a survey of GHNYHA member hos- 
p i t a l s  to 'which f i f t y - f i v e  of t h e  t o t a l  e ighty-f ive  members responded. 

*The only exception was Bellevue Hospi ta l .  



TABLE 5-1 

ACTIVITIES SUPPORTED BY EMERGENCY POWER 

Operating rooms 

Percentage of Total Facilities1 

Not N g t  
Supported Supported Applicable 

8 3  0 17 

Delivery rooms 6 3 0 3  7 

Intensive care units 

Ehergency rooms 

X-ray room2 

Nurse call system 

Air conditi~ning 

for items 1 and 2 

Medical gas alarms 8 2 4 14 

I Fire alarm 96. 4 0 

Blood bank 8 6 0 14 

4 
Boiler plant 8 1 0 19 

Premature nursery. 5 8 3 3  9 

l~ased on a sample of 52 facil-ities surveyed by GNYHA. 

2 ~ t  least one facility. 



- . -  
Several  important  h o s p i t a l  opera t ions  were hampered a s  a r e s u l t  

of key a c t i v i t i e s  n o t  supported by emergency power.. The NYCHHC survey 

c i t e d  t h e  following s i g n i f i c a n t  inadequacies: 

Lack of r e f r i g e r a t i o n  i n  food s to rage  a reas ,  blood banks 
1 pharmacies, morgue a r e a s ,  and specimen s torage  a r e a s  

a Lab a r e a s  (microscopes 'and cen t r i fuges )  

8 ~ u l t i - u n i t  telephone (key sets) were use less  f o r  incoming 
c a l l s  ' s ince c a l l  d i r e c t o r  l i g h t s  were inoperable. This 

hampered communication wi th in ,  t o  and from hosp i t a l s .  

 ina ally, t h e  NYCHHC survey found t h a t  only 1 3  of those h o s p i t a l s  

responding t o  t h e i r  ques t ionnai re  maintained b a t t e r y  powered u n i t s  f o r  

.emergency opera t ions  i n  c r i t i c a l  a r e a s  of t h e  h o s p i t a l .  The a r e a s  consl- 

dered 'most  c r i t i c a l . f o r  b a t t e r y  powered back-up systems were the  following: 

o c a t h e t e r i z a t i o n  u n i t s  

a Pacemaker implant a r e a s  

a Spec ia l  procedure rooms 

a Emergency rooms2 

a 'Main power panelboard 

8 Boi le r  room 

'Generator spaces. 

Only one h o s p i t a l , .  Bcllevue, was required.  t o  opera te  using b a t t e r y  powered 

u n i t s  s i n c e  i t s  main emergency power system w a s  inoperable.  

I n d i r e c t  Impacts 

A numbcr of  inconvenience-s and disruptj .ons of important se rv ices  

occurred i n  t h e  h o s p i t a l s  because o f  s t a f f i n g  shortages and the  inadequacy 

of t h e  implementation of contingency plans.  The contingency plans  ac tua l ly  . 

implemented a t  most h o s p i t a l s  were formulated -- ad hoc and not i n  accordance 

wi th  previous ly  developed plans. This can be genera l ly  a t t r i b u t e d  t o  one of 

' p a r t i c u l a r l y  s e n s i t i v e  t o  the  dura t ion  of the  power f a i l u r e .  
2 , 
Most emergency rooms were equipped with b a t t e r y  u n i t s .  



t he  fol lowing:  (1) non-existence of  a "blackout" contingency p l an ,  

(2)  s t a f f  u n f a m i l i a r i t y  wi th  t h e  emergency p l a n ,  eve11 i f  one d i d  e x i s t ,  

o r  ( 3 )  i n a b i l i t y  t o  c a r r y  o u t  t h e  developed p l a n  because it assumed circum- 
) 

s t a n c e s  t h a t  were n o t  app ropr i a t e ,  ( a v a i l a b i l i t y  of s t a f f ,  e t c . ) .  

The GNYHA b l a c k o u t . r e p o r t  i nd ica t ed  t h a t  2 8  of t hose  i n s t i t u t i o n s  

surveyed had a b lackout  contingency p l a n ,  25  d i d  no t .  Only 22 of t h e  r e -  

spondents t e s t e d  t h e i r  emergency power system under a c t u a l  b lackout  con- 

d i t i o n s  (i . e .  , t r i p p i n g  t h e  main. power swi tch)  , al though almost  a l l  respon- 

d e n t s . d i d  t e s t  t h e i r  emergency gene ra t ing  equ.ipment r e g u l a r l y .  

The shor tage  of  h o s p i t a l  s t a f f  was a fundamental reason  why many 

h o s p i t a l s  t h a t  had b lackout  p l a n s  could n o t  e f f e c t i v e l y  implement them. 

The s t a f f i n g  shor tage  problem turned o u t  t o  be a major problem f o r  many 

h o s p i t a l s ,  dur ing  t h e  midnight ' . to  8 a.m. s h i f t .  A number of s p e c i f i c  cir-  , 

cumstances .a re  worth mentioning. The NYCHHC r e p o r t  c i t e d  s i g n i f i c a n t  

sho r t ages  of s u p p l i e s  a t  many h o s p i t a l s .  Whereas some of t h e s e  sho r t ages  

can b e . a t t r l b u t e d  t o  increased  p a t i e n t  load  ( t h e  l o o t i n g  v i c t i m s ) ,  ano the r  

. important  source of sho r t ages  can be t r a c e d  back t o  t h e  s t a f f  sho r t age .  

I n  p a r t i c u l a r ,  t h e  NYCHHC r epo r t ed  t h a t  i n  some i n s t a n c e s  only  department 

heads possessed keys t o  supply rooms o r  s t o r a g e  c l o s e t s .  I f  t he se  depa r t -  

ment heads were absen t ,  s u p p l i e s  were unava i l ab l e  u n t i l  they  r epor t ed  t o  

work. A s  a r e s u l t ,  t h e  sho r t ages  c i t e d  t h e  most were t h e  fo l lowing:  

F l a s h l i g h t s  and o t h e r  b a t t e r y  powered l i g h t s  

8 B a t t e r i e s  

s Extension co rds  f o r  acces s  t o  emergency power c i r c u i t s  

e . S t e r i l e  s u p p l i e s  
b 

e Disposables .  

These sho r t ages  could have become c r i t i c a l  had t h e  b lackout  been of longer  

du ra t ion .  



The p a t i e n t  loads  i n  emergency and de l ive ry  rooms were much higher 

than normal but  the  NYCHHC repor ted  t h a t  a t  no time during t h e  emer- 

gency was the re  a s i g n i f i c a n t  backlog. .However, 'communications presented 

severe problems. One of t h e  problems was mentioned ear l ie r - - the  unlighted 

telephone key sets.. b o t h e r  w a s  t h a t  i n  hosp'itals 'where r a d i o  bases were 

ioca ted ,  r a d i o  equipment d i d  not  have easy  access  t o  emergency power cir- 

c u i t s .  Radio mechanics- were a b l e  t o  make .appropriate adjustments i n  equip- 

men t . conf igura t ion  and through ad hoc sw2tching arrangements, gained access  ' , 

t o  emergency c i r c u i t s  wi th in  one hour. 

necurity i n  hocp i fa l s  appeared n n t  tn he a major problem durinq 

t h e  blackout  according t o  t h e  NYCHHC r e p o r t .  The standard procedure t o  

c l o s e  a l l  en t rances  t o  the  h o s p i t a l  except  t h e  emergency rooms was enforced. 

Severa l  minor breaches were reported i n  t h e  l a r g e  publ ic  h o s p i t a l s .  

The long-term impacts of t h e  '1977 blackout on h o s p i t a l s  i n  NYC 

. c e n t e r  around reco&endations issued by t h e  NYCHHC and GNYHA ~ r ~ a n i z a t i o ' n s ,  

some of wqich a r e  c u r r e n t l y  being c a r r i e d  out . '  The following a r e a s  were 

addressed by both  organiza t ions :  

Formalized Maintenance arid Test ing Programs: ' It  was recommended 

t h a t  a r egu la r  formal t e s t i n g  program be es tabl ished for a l l  hospita.1 emer- 

gency power systems. The t e s t s  should be made under f u l l  emergency load 

and, where poss ib le ,  under a c t u a l  blackout condit ions.  However, the. NYCHHC 

i d e n t i f i e d  a t r adeof f  between p a t i e n t  r i s k  and blackout t e s t i n g  i n  some 

cases .  

Main,tenance programs shouid be w r i t t e n ,  formal and supervised. 

 he^ should a l s o  inc lude .  r egu la r  assessment ,of emergency load requirements. 

Emergency power c i r c u i t s  and t r a n s f e r  switches should be c a r c f u l l y  

designed t o  provide power t o  a l l  c r i t i c a l  h o s p i t a l  a c t i v i t i e s .  The requi re-  

ments f o r  emergency power systems i n  New York Ci ty  h o s p i t a l s  a r e  e s t ab l i shed  

by f i v e  separa te  agencies:  (1) J o i n t  Commission on Accreditat ion of Hospitals ,  

lSee Table 4-7. 



(2) flew '~ork State ~epartment of Health, (3) New York City Bureau of Gas 

and ~lectricit~, ( 4 )  National Fire Protection. Agency, and (5) . the U.S. De-. 

partment of.Health, Education and Welfare. Some hospitals in the GNYHA 

survey were not certain whether their emergency systems were in compliance 

with, these established standards. It was recommended that these power system 

requirements be ,standardized and adhered to by all hospital establishments. 

Formal Established   lack out Plans : It was recommended that stan- 

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

with these plans,' and that the plans be regularly exercised. 

Economic Costs 
I 

The dollar costs to hospital and health care facilities-appear to. 

be significant. . ~ t  this time only the estimated total cost to public hos- 
- . . .. . . . 

pitals was available. This is summarized in the next table. ."A more detailed 

' account is given in the NYCHHC 'report. 

' i 

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

'by upgraping existing emergency power systems, modifying them. where necessary 
. . 

so that they cari. service - the most important lohds , constructing and .imple- 

menting canefully planned blackout emergency procedures for all' hospital 
. 

- . .. 

.facilities, and finally, emergency power system maintenance programs recom- 
) 

mended by the NYCHHC and the GNYHA. All of' these costs are at this point 

unes timable . 
8 

EstimaFed Excess Costs Duc to the 1977 Blackout: 

Health and Hospitals Corporation 
. . 

overtime to Hospital Staff $ 431,550 

Ovcrtimc t o  Affiliated Staf f  l 2 ? , ~ 0  

Net Compensatory Time Equivalent Costs 431,550 

Supplies, Operation of Generators, ebc. 134,246 . 

&st Revenue (Closed clinics) 365,000 

TOTAL $1,49l,Y46 
A 



5.1.2 F i r e  P ro tec t ion  

The r o l e .  of  t h e  f i r e  department is always.  c r i t i c a l  during per iods  

o f  c r i s i s  and d i s a s t e r .  The blackout  was,no exception. I n  add i t ion  t o  

f i r e  p r o t e c t i o n  a c t i v i t i e s ,  the  f i r e  department is responsib le  f o r  t h e  

evacuation of subways and e l e v a t o r s ,  alarms and emersencv,ca l l s ,  and SUP- 

p ly ing  back-up power t o  h e a l t h  c a r e  f a c i l i t i e s  and handicapped c i t i z e n s .  

During fhe  per iod  of  t h e  blackout ,  thexe were a t o t a l  of  1037 f i r e s  which 

w e r e  pr imar i ly  a r e s u l t  of arson. These were located  i n  c o k e r c i a l  bui ld ings ,  

supermarkets,  appl iance  and c lo th ing  s t o r e s .  .They were s t a r t e d . b y  l o o t e r s  

and . a r s o n i s t s  on lower f l o o r s  and due t o  the  age,  he igh t  and dens i ty  of '  t he  

bu i ld ings  spread quickly.  The number of alarms t o t a l e d  2780 compared ta 

a normal average of 1274 during t h e  25-hour period.  ' This r ap id  increase  i n  

t h e  number of alarms coupled with an abnormal.number of large,-scale f i r e s ,  

had t o  be handled by a f i r e  fo rce  s u b s t a n t i a l l y  reduced i n  s t r e n g t h  be- 

cause of  lim$ted o v e r a l l  resources'  (See Figure 5 .l) . 

t 
I n  a r e p o r t  submitted t o  t h e  New York S t a t e  Public  Service Corn- 

mission i n  1971 (331, i n  response t o  procedures of e l e c t r i c  corpora t ions  

f o r  load s h e d d h g  i n  times o i  emergency,. t h e  following statement was issued:  

There a r e  high r i s e  bui ld ings  i n  v i r t u a l l y  every 
s e c t o r  of  Consolidated Edison's  se rv ice  a rea .  
These p resen t  a number of s p e c i a l  problems. Prob- 
ab ly  t h e  most se r ious  is f a i l u r e  of a bui ld ing 
e l e v a t o r .  This has two poss ib le  adverse conse- 
quences. F i r s t ,  t he  e l eva to r  may be i n  use a t  
t h e  time of t h e  power f a i l u r e ,  i n  which case  pas- 
senqers  would be trapped u n t i l  pawex i s  restored 
o r  a rescue  team with a u x i l i a r y  power equipment 
a r r i v e s .  Second, t h e  u n a v a i l a b i l i t y  of the  e l e -  
va to r  may impede evacuation of t h e  bui ld ing,  
p a r t i c u l a r l y  with regard t o  very t a l l  bui ld ings  and/ 

o r  inform occupants. A r e l a t e d  problem is failure 

of c o r r i d o r  and s t a i r w e l l  l i g h t s .  Even during 
d a y l i g h t  hours t h i s  could pose a problem i n  t h e  
case  of c o r r i d o r s  o r  s t a i r w e l l s  lacking windows. 
Obvious s a f e t y  problems a r e  presented i f  occu- 
pan t s  must stumble around darkened c o r r i d o r s  and 
s t a i r w e l l s  during evacuation. (See Table 5-2) 
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FIGURE 5.1 MAJOR FIRES DURING BLAUUUT 



TABLE 5-2 

R E S I D E ~ I A L  STWCTURES IN NEW YORK cIm 

S t o r i e s  Number of Residential  Units 

4-6 1,107,854 

7-12 235,488 

13 and up 357,904 

~ h u c t u r e s  
with 

Storfes Passenger Elevators 

4 and up 1,090,085 

Source: 1970 Census, SMSA, New York City Housing 
Character is t ics .  



The most se r ious  problem, 'according t o  the  New York C i t y . F i r e  

Department, was themeed t o  respond t o  over 3900 emergency c a l l s . .  People 

, . t r apped  i n  e l eva to r s ,  sen io r  c i t i z e n s  who could not  f i n d  t h e i r  way i n  

the  darkened s t a i r w e l l s ,  and ind iv idua l s  dependent on l i f e  support  equip- 

ment ( t h e r e  a r e  over 1100 such people acco'rding t o  Consolidated Edison) 

a l l  needed immediate a t t e n t i o n .  

The increase  i n . a l a r m s  was b r i e f l y  mentioned above. I t  i s n e c e s -  

sa ry  t o  expla in  the  impl ica t ions  of t h i s  i n  g r e a t e r  d e t a i l .  I n  1971 the  

New York C i t y , F i r e  Department-issued standardized procedures .for opera t ion  

during e l e c t r i c a l  f a i l u r e s .  ' According t o  t h i s  r e p o r t ,  t he  following 

would opera te  on an emergency power system i n  t he  event  of an outage. 

.Voice alarm system 

.e Department telephone system 

Department r ad io  system 

e Primary b e l l  c i r c u i t  

e S t r e e t  boxes 

Publ ic  telephone system 

Emergency power i n  h o s p i t a l s  .and nursing homes. 

It was s t r e s s e d  t h a t  a l l  p r i v a t e  ' f i r e  alarm and f i r e  p ro tec t ion  systems 

would probably be - o u t ' o f  s e r v i c e . ,  The reason f o r  t h i s  is  t h a t  water flow 

s i g n a l s  would not  be s e n t  t o  the  p r i v a t e  f i rm alarm companies i n  t h e  ab- 

sence ,of power i n  t h e  customer's bui ld ings .  ,Property p ro tec ted  by automatic 

f i r e  'alarm Gyotcmo ( r a t c  of rio'c and h e a t  ac tuated)  would bc .wi thout  t h a t  

se rv ice .  I t  was s t a t e d  t h a t  delayed.alarms and, severe  f i r e  condi t ions  -should 

be an t i c ipa ted .  F ina l ly ,  bui ld ings  dependent on f i r e  pumps t o  maintain 

pressure  on t h e  upper f l o o r s ,  would be without  p ro tec t ion  on those f l o o r s  

i f  a u x i l i a r y  power was unavailable.  

The following. four  itcms were discussed with r e ~ p e c t  .to water 

supply : 
. .  . . . 

e Standpipe and s p r i n k l e r  systems i n  bu i ld ings 'up  t o  s i x  

s t o r i e s  high would remain operable because of t h e i r  d i r e c t  
connection t o  c i t y  water mains. 

C .  

1 " ~ l l  Units c i r c u l a r  #213, Procedures f o r  ~ l e c t r i c a l  Power Fa i lu re" ,  New 
York Ci ty  F i r e  k p a r t m e n t ,  February 18, 1971. 



Standpipe and sprinkler systems in taller buildings would 

remain operable as long as water remained.in the'pressure 

or gravity tanks. This would be quickly depleted under 
fire conditions. 

Booster pumps would not function (except in hospitals, and 

in nursing homes where auxiliary power is maintained). 

The Coney Island high pressure pump would be .out of service. 

However, fire boats could be used to augment the system. 

As the blackout continued,,and the situation began to stabilize, 

there ' were other problems which the fire fighting' forces 'were .faced with. 

First, a pattern of repeated incendiary fires occurred in the same buildings 

despite extinguishment and this continued until.the structure was com- 

pletely demolished. There were many injuries,due to the abnormal fire 

activity and exhaustion was common due to the extreme temperature and 

humidity. In addition, food supplies and rest areas were not readily 

available. Equipment was also in short supply due to the great demand 

for service. Fuel supplies.were quickly depleted because of electrical 

pump failures. 

Whe; the power returned, thousands of buildings, especially those 

used for commercial 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 deaths. I 

The 'Fire Department regard problems such as the lack of utilities 

(i-e., water), the prevision of.portable generators for lung respirators 

in homes) and fatigue# to bz of paramount importance in the tvenL of EitLbi.i 

blackouts of longer duration. Esnergency and pre-fire plans arc presently 

being reviewed for adequacy and contingency plans for a 4 day power failure 

are being developed. ' 

'see Table 4-7 for an analysis of the changes and recommendations made in 
the NYC Fire Department. 



5.1.3 Pol ice  Protec t ion  

During t h e  Ju ly  13-14 power f a i l u r e ,  t h e  Pol ice  Department was 

i n  g r e a t  .demand throughout New York City.  Ca l l s  t o  t h e  p o l i c e  emergency 

number "91 lW,  which i n d i c a t e  e f f o r t s  by ind iv idua l s  and households t o  seek 

help, '  t o t a l e d  70,680. Normal t r a f f i c  i n  a 24-hour period is  usual ly  about 

18,500. There was a l s o  the  loo t ing  and proper ty  damage which i n t e n s i f i e d  

the  p o l i c e  response. A t o t a l  of 1809 inc iden t s  o f . p r o p e r t y  damage a s  a 

r e s u l t  of loo t ing  and vandalism was reported.  The p o l i c e  fo rce  i n  New 

York Ci ty ,  which i s  t he  l a r g e s t  , in the  United S t a t e s ,  t o t a l s  24,960; 

18,858 were.considered a v a i l a b l e  f o r  emergency duty.  Excluded from t h a t  

ava i l ab le  contingent  were 6102 members on vacat ion ,  s i c k  o r  m i l i t a r y  leave.  

Hence, 17,411 repor ted  f o r  duty compared t o  a normal tour  of duty of about 

4700. Arres ts  t o t a l e d  2931 and in ju r i e s .  sus ta ined by the  p o l i c e  f o r c e  

t o t a l e d  436. The Ass i s t an t  Chief of Operations, however, made t h i s  s t a t e -  

ment dated Apri l  6 ,  1978:. , 
"The impact of t h e  1977 Blackout upon t h e  Po l i ce  

Department was b a s i c a l l y  one of a f i n a n c i a l  na ture . . .  
The impact on .its se rv ices  was g r e a t l y  diminished by 
t h e  prepara t ion  of contingency plans  formulated a f t e r  
.the 1965 Blackout. These p lans  a r e  con t inua l ly  updated 
and coordinated with o t h e r  c i t y  se rv ices  by our  Off ice  
of C i v i l  Preparedness. I t  is an t i c ipa ted  t h a t  c e r t a i n  
modificat ions w i l l  be made i n  our procedures f o r  of£-  
duty members r epor t ing  t o  duty and f o r  processing of 
l a r g e  numbers of prisuners." 

Of a l l  t h e  emergency c a l l s  rece ived,  t h e  Po l i ce  Department e s t i -  

mate . that  only '.lo-20% required a r ad io  c a r  run. Thus, t h e  a d d i t i o n a l  c a l l s  

were f o r  acc ident  and non-emergency s e r v i c e s .  The non-emergency c a l l s  in-  

volved b lackout- re la ted  needs. People i n  high r i s e  buil-dings were trapped 

i n  c l avo tb r s  o r  could n a L  yeL d u w r i  t h e  stairs, handicapped and e l d e r l y  

needed a s s i s t a n c e ,  and ambulances were c a l l e d  f o r  people who depend on 

l i f e  maintenance equipment. 'Early i n  t h e  blackout ,  an enormous number of  

people c a l l e d  t o  f i n d  o u t  what was happening o r  simply f o r  information about 

pub l i c  t r anspor t .  Dur ing ' the  power f a i l u r e ,  t h e  r o l e  of the  p o l i c e  expanded 

considerably-- their  non-criminal r e l a t e d  se rv ices  Becoming r e l a t i v e l y  more 

s i g n i f i c a n t  . 
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5.1.4 Sewage Disposal 

. " ~ l e c t r i c  power is requi red  i n  two aspec t s  .of sewage d i sposa i :  . 

t rea tment  and pumping. . . If  t h e r e  is a l ack  of power a t  a t reatment p l a n t ,  

r a w  sewage w i l l  by-pass t h e  t rea tment  process and1£-low i n t o  t h e  watetways 

as unprocessgd sewage.' I£ ., t h e r e  is a lack  of power. a t  a pumping s t a t i o n ,  

sewag.e w i l l  'not f low and u l t ima te ly  . . w i l i  back up a t  t h e  lowest  p o i n t s  of 

' input (usua l ly  basements i n  Pow-lying a r e a s ) .  Both consequences muse be 

avoided .for reasons of  pub l i c  h e a l t h  and environmental protecticm."'(33) 

This 'assessment was presented t o  t h e  S t a t e  of  New York Publ ic  

Seryice  Commission i n  order  t h a t  procedures f o r  load shedding by a i e c t r i c  

u t i l i t i e s  b e t h o r o u g h l y  inves t iga ted .  According t o  t h i s  s tudy which was 

done . i n  1971, many of t h e  sewage t rea tment  p l a n t s  arid pumping s t a t i o n s  i n  

Westchester County and New York Ci ty ,  had standby power supp l i e s  t o  'accom- 

modate e l e c t r i c a l  i n t e r r u p t i o n s  of s h o r t  dura t ions .  There were a t o t a l  of 

. 12 sewage t rea tment  p l a n t s  and 33 sewage pumping s t a t i o n s  i n  Westchester 

County and a t o t a l  of  25  pumping s t a t i o n s  located  i n  Brooklyn, Queens and 

S t a t e n  I s l and ,  which had been reviewed by Consolidated- ~dison At t h a t .  t ime* 

(1971.). The ba'sic conclusion was t h a t  raw sewage would have t o  be dumped. 

in to .  t h e  surrounding waters  i f  power i n t e r r u p t i o n s  were of long dura t ion .  

This conclusion was supported 'by the  events  which took place  

dur ing t h e  1977 power outage. According t o  t h e  New York C i t y  Department 

of Health,  un t rea ted  sewage flowed continuously i n t o  the  harbors.  The en- 

vironmental ,  h e a l t h  and ecologica l  impacts indeed are s i g n i f i c a n t  . Siyrls 

were .posted on a l l  neighboring beaches p roh ib i t ing  use' t o  ba thers  and 

swimmers. But t o  d a t e ,  no s t u d i e s  inves t iga t ing  these  impacts have been 

conducted. I t  is  no t  known how many people were a f fec ted  and what the  r e a l  

impacts were. 

5.1.5 Water Supply 

The New York Ci ty  water supply system r e l i e s  p r imar i ly  on g r a v i t y  



t o  move water from its r e s e r v o i r s ,  through the  C i t y ' s  mains and t o  maintain 

pressure  throughout the  system. Some power is  requi red ,  however, a t  i 

s t a t i o n s  and rese rvo i r s .  I n  add i t ion  t o  t h e  importance of adequate water 

supply f o r  f i r .e - f ight ing  purposes, l o s s  of pressure  i n  water k i n s  may 

permit contaminants t o ' s e e p  i n t o  t h e  water supply. Hospi ta ls  a l s o  cannot 

perform c e r t a i n  v i t a l  se rv ices  without water .  During t h e  r e c e n t  power 

f a i l u r e ,  the  lack  o f .wa te r  was no t  a s i g n i f i c a n t  problem f o r  seve ra l  reasons.  

Most apartment bui ld ings  haire roof . tanks with a s torage  dapacity of 24-48 

hours. Since New York Ci ty  maintains g r a v i t y  pressure  of 60 f e e t ,  water + 

w i l l .  flow n a t u r a l l y  up 5 o r  6 . s t o r i e s .  High-rise bui ld ings  inust use e l e c t r i c  

pumps t o  provide adequate pressure  on upper f l o o r s .  Residents were forced 

t o  r e t r i eve ,  water from neighbors i f  they l i v e d  above t ihe '7th f l o o r .  For 

sen io r  c i t i z e n s  t h i s  was of course more d i f f i c u l t  and' hazardous than f o r  

o the r s .  I f  ' t h e  power f a i l u r e  had occurred during working hours ,, more. people 

would have been subj .ec ted ' to  such inconveniences. This would e s p e c i a l l y  

be the  case i n  downtown Manhattan. 

According t o  t h e  New York Metropolitan ~ r a n ~ ~ o r t a t i o n  Authori ty 

(MTA) t h e r e  a r e  on t h e  average, 7.5 mi l l ion  t r a n s i t  t r i p s  t akewdur ing  each 

< 
. 'weekday. The Authority is  responsib le  f o r  a l l  commuter~t ra ins ,  subways and 

pub l i c  buses which operateqin a n d o u t  of t h e  City.  This . repre ' sents  about 
# ' 

80% of a l l  pub l i c  t r a n s i t  operat ions.  . According t o  t h e  MTA, a t o t a l o f  . . 

5 . 8 m i l l i o n t r a n s i t t r i p s w e r e d i r e c t l y a f f e c t e d b e c a u s e o f t h e p o w e r  . 

f a i l u r e .  This  does not . include t h e  mi l l ions  of  automobile t r i p s  which 

were i n d i r e c t l y  hampered bacause of t h e  f a i l u r e  of t r a f f i c  c o n t r o l  devices,  

and inoperable gasol ine  pumps. S ix ty  percent  of a l l  t r i p s  taken i n  New. 

York Ci ty  involve t h e  use  of . . .  pr ivate .vehic le ' s ,  - -- thus  without t h e  use of  a 

questionnai,re o r  in terv iew d i r e c t e d  a t  these  r i d e r s  it is impossible t o  

c a l c u l a t e  t h e  t r u e  ex ten t  of inconvenience. I t  i s  poss ib le ,  however, to 

. g i v e  a b r i e f  a n a l y s i s  of changes i n ' t r a n s p o r t a t i o n  p a t t e r n s  - due t o  t h e  
. 



power failure. The table below provides a base line for understanding 

normal kransportation patterns in the New York City area. 

* 
' 4 .  . 

ANNUAL RAPID TRANSIT RIDES' 

( i n  thousands)  

I WCTA l  PATH^' SIR MA^ ~ ~ w a r k ~  T o t a l  I 

. I 
l ~ e w  Ynrk C i t y  T r a m i t .  Au tho r i ty  

'por t  Au tho r i ty  Trans-Hudson Corpora t ion  

' s t a t en  I s l a n d  Rapid T r a n s i t  Opera t ing  Au tho r i ty  

'iicwark Subway 

'Source: Regional P l a n  Assoc ia t ion ,  "The S t a t e  o f  the Region 197.7", 

November 1977. 

.Rapid Transit 

The subway system constitutes a principal form of transportation 

within the Metropolitan area. It is used by pe'ople engaged in work, family 

and leisure-=elated activities. It is integrated into the bus and auto- 

mobile systems,. especially for those entering and leaving the inner city. 

The majority of passengers who arrive in New York City by bus, commuter 

train or automobile, transfer to the city subway system for the completion 

of their trip. The dependence df ~ e &  Yorkers commuting to work on these 

various modes is shown below. 

EIEANS OF TRANSPORTATTON TO WORK' 

( l n  p e r c e n t s ,  i n  thousands) 

New York Count ies  St~burban Count les  

NPV S t a t e n  West- Rock- 

Bronx Kings York Queens I s l a n d  Nassau Suf fo lk  c h e s t e r  land 

A U ~ O  ( a )  2 5  15 10 25 52 72 84 6 3 83 

Bus o r  

T ra in  ( a )  
65 74 65 65 33 19 8 23 6 

Othex ( $1  l o  11 25 9 15 9 4 14 11 

T o t a l  ( S s ) ( 5 1 2 )  (939) (686)  (059) (110) (559) (383) (366) (83)  

, 'Source:  1970 Census T r a c t  of Popula t ion  and 

Housing C h a r a c t e r i s t i c s ,  N.  Y.  SMSA. 



Approximately 74% of the trips to work are facilitated by bus 

or train in Brooklyn and 65% among Manhattan, Queens, and Bronx households. 

These forms of transport are less significant in the suburban counties 

where the automobile accounts for some three-quarters of the hqme to work 

connections. Hence, during the power outage, the immediate response to 

shift to automobiles was most likely made by the suburban commuters. The 

next table shows the proportion of households haGing at least one automobile 

available. . 

+ 
AUTONOBILES AVAILABLE BY HOUSEHOLD* 

(in percents, in thousands) 

New York Counties Suburban Counties 

New Staten west- ~ o c k -  

Bronx Kings York Queens Island Nassau Suffolk chester land 

1 or 

More (a ]  
62 59 21 64 80 9 2 93 83 90 

 one ( % )  38 41 79 17 20 8 7 17 10 

Total ($s) (497) (876) (186) (691) (85) (401) (296) (281) (61) 

*Source: 1970 Census Tract o; Population and 

Housing Characteristics, N. Y. SMSA. 

The proportion of automobiles available'by household is as low as 

21% in Manhattah and gs high as 80% in Staten Island. In the suburban 

counties, almost all households have cars. The exceptions would tend to 

be for the elderly and handicapped. 

dn a typical workday, the Long Island Railroad brings 101,300 

passengeis into the City, .79,100 of whom arrive at ~ennsylvania' Station. 

Conrail carries 72,000 from the suburban counties in northern 'New Jersey 

and New York -into the central business district. All of these trains de- 

pend on electricity within New York City, hence, were inoperable during the 

blackout. Motor transport was the only means of travelling in the city and 

into the city beyond walking distance. An examination of the motor trans- 

port passing selected crossings into and out of New York City suggest a 

trend'to shift the center of activity away from the affected area. 



~ l l  motor apprm.ches frnm New JAXSeY directly i n t ~  New York City 

' 

(~olland, Lincoln and George washington Crossings) experienced a decrease,, 

in traffic on the day of the blackout. In fact, the drop was as high as 

4 3 %  for .the Lincoln Tunnel leading into mid-town Manhattan. In contrast, 

L 

CONPARISON OF TR~FF'IC FOR JULY 7 AND JULY 1 4  

AT SIX PORT AUTHORITY CROSSINGS 

E a s t  Bour~d T r a f f i c  

C r o s s i n g s  J u l y  7 Ouly  1 4  % D i f f e r c n c c  

H o l l a n d  T u n n e l  . 3 1 , 7 8 0  2 4 , 2 0 3  -23.8 

L i n c o l n  T u n n e l  4 9 , 7 1 7  2 8 , 3 7 1  . -42.9 

G e o r g e  Wash ing ton  B r i d g e  1 1 4 , 5 6 0  95 ,676  -16.4 

Hudson R i v e r  S u b t o t a l  1 9 6 , 0 5 7  1 4 8 , 2 5 0  -24.4 

Bayonne B r i d g e  5 , 6 2 5  ' 6 , 2 9 7  +11 .3  

G o t h a l s  B r i d g e  24 ,344  2 5 , 8 3 8  + 6 . 1  

O u t e r b r i d g e  C r o s s i n g  1 4 , 8 1 7  17 ,012  +14 .8  

49,.147 ' + 9 . 7  S t a t e n  I s l a n d  S u b t o t a l  . .44. ,786. , ,  ,.,. 

ALL CROSSINGS , 240.R43 % .137,337 . -18.0 
-. 

movement between.New Jersey and Staten'1sland increased. These would be 

+ 

mostly Staten Island residents who work in New Jersey but they do not com- 

pr0mise.a significant component dependent upon transfer to trains. Traffic 

volume, hdwever; does not reflect the social activity'which these commuters 

are engaged in. We do not know whether these people were .engaged in work, 

pleasure or family,related activities on the day oi the blackout. We can 
, . 

get some sense of that by partitioning the traffic.according to the various 

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

crossings. 

COMPARISON OF BUS, TRUCK AND 'CAR TRAFFIC 

AT TWO CROSSINGS ON JULY 7 AND 1 4  

Fast Rniinrl T r a f f i c  

LINCOLN TUNNEL 
B u s e s  T r u c k s  C a r s  T o t a l  

J u l y  7 3 ,957  4 , 6 4 5  4 1 , 1 1 5  4 9 , 7 1 7  

J u l y  1 4  3 ,204  1,015 23 ,352  2H, ~ 7 1  

GOETHALS BRIDGE 

J u l y  7 1 3 9  1 , 4 4 5  22 ,760  24,344 

J u l y  1 4  8 4  1 , 1 5 0  24,536 25 ,838  

The significant decrease was in passenger traffic going to.Man- 

hattan. The number of buses decreased onlyslightly, as the Port Authority 

reports that these buses had fewer passengers. With business activity'at 

'a virtual standstill, the trips to work must have been minimal. The number 



of twcks declined even more. Thus, the delivery of goods to and firom 

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 mercantile 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 important to keep in mind, however, the 

.fact that fuel would have been.a problem if the power outage was of suffi- 

cient duration .due to' the inoperation of fuel pumps. 

The impacts were less at Goethals Bridge between New Jersey and - 
.Staten Island. Bus and truck .traffic declined somewhat, but there was 

an increase in cars. At the Staten Island bridges, emergency generators 

automatically provided sufficient power to operate essential services. . 

The suitchover at the Outerbridge Crossing fai.led at the onset of'the emer- 

gency but was repaired within a half hour. 

The Port Authority Trans-Hudson operations (which automatically 

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

on the other) were normal, except for the fact that the decision was made 

to increase the headway between trains from 3 to 6 minutes because of the 

decline in passengers. On a normal day, 148,000 people entel: Manhattan 

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 many riders. Basically, there was no.place 

for people to go when they arrived in Manhattan unless they were met by 

a car, taxi or bus. 

The following report on operations at terminals was provided by 

the New York Cit.y Port Authority. 

Operations at the Port Authority Bus Terminal 
were conducted on a nnmal  hasis, though the use 

of emergency'-generators and additional temporary 

liGhting was provided where necessary, particularly 



in .the ticketing areas. .Hundreds of visitors and 

theatergoers, unable to get home, and.community 

residents afraid of crime in dark areas stayed 

through'the night of July 13th under Port Authority 

police protection. All tours of duty were ex- 

tended, enabling the police, .operations, mainte- 

nance and sanitation units to function at normal 
efficiency. 

At the George Washington Bridge Bus Station, 

emergency power available from New Jersey provided 

sufficient,illumination. After the last bus de- 

parture, just before 2:00 a.m., July 14, all en- 

trances but one were closed. The Fort washington 

Avenue end of the building was kept open as a 

public service to shelter distressed area resi- 
dents. Traffic was light on July 14th.' The sta- 

~ ~ V I I S  ' s CVIISCU!IYC. S ~ L  viye .l;ellallLS, closed when the 
blackout occurred, began reopening after noon on 

All services were restored at 4:15 p.m. 

At the New.York Truck' Terminal, maintenance 

personnel arranged emergency lighting and fire 

protection. Tenants, closed down and released all 

employees 'except security personnel. Normal opera- 
tions were resumed Friday, July 15th. 

Marine Terminals 

'The Brooklyn piers and Passenger Ship Terminal were affected by 

the blackout. Constant surveillance had to be maintained by the Port 

Authority security personnel to protect the facilities. At the Passenger 

Ship Terminal, the ocean liner, Queen Elizabeth 2, was scheduled to arrive 

with 1400 passengers early in the morning of July 14th. Emergency power 

generators were borrowed from the Lincoln Tunnel and Port ~ewark and alter- 

nate means of discharging the passengers were arranged. Passengers with 

hand luggage began leaving the ship at 9:30 a.m. and baggage and automo- 

biles from the hold were unloaded by 12:UU p.m. People were forced to 

use taxis for any travel beyond the terminal's premises. Power returned at 

2:00 p.m. and normal embarkation procedures were put back into operation 

dL LhaL time. 

Aviation 

Disturbance in air travel was minor in comparison with that of 

88 



the rail transit and motor traffic systems. The power failed at Kennedy 

International Aiport at the end of the peak departure hours, with many 

aircraft loaded with passengers and prepared for takeoff. Some carriers 

discharged their passengers immediately into the terminals. Others kept 

passengers temporarily in the relative comfort of their aircraft. During 

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

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

. airport or-departures awaiting scheduled flights which were forced to be can- 

celled. A total of 108 airline operations were scheduled between 9:00 p.m. 

and ddnight on ~ u l y  13, and of those, 37 operated before the airport was 

closed. 

Emergency generators automatically supplied the terminals with 

light' and power. Other generators powered field lights and landing in- 

strument lights to enable an.aircraft to land in an energency. Although 

some power returned temporarily at 3:30 a.m. on July 14, full operations 

were postponed until daybreak. The first authorized takeoff was at 5:34 a.m. 

* 

At LaGuardia Airport, the impacts of the power failure-were re- 

latively minor.' This was primarily because the airport had been scheduled 

to be closed from 12:OO 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 scheduled between 9:00 p.m. and midnight, July 13th, and 

of those, 39 had operated before the airport was closed. When the blackout 

occurred, only three aircraft were loaded and ready for takeoff. They were 

guided back to the ramp by surface vehicles. TWO-hundred passengers were 

. detailed at the airport. Departure from the parking lots was a major problem 

since the gates and ticketing were electrically operated. As at Kennedy, 

parking area employees computed parking fees manually. This resulted in 

severe traffic jams and long delays. 

Newark International Airport readily handled 32 diverted aircraft - 

from Kennedy and LaGuardia Airports. Three departure aircraft were delayed 

for 15 minutes because of severe weather conditions. There were no reported 

8 9 



a r r i v a l  delays. There were a t o t a l  of 51 a i r l i n e  operations s'cheduled 

between 9:00 p.m. and midnight, July  13. ~ h e ' t o t a l  number of a i r p o r t  

operatibns durrng t h i s  period cam t o  106. (See tab le  below) 

ANNUAL A I R  TRIPS TO AND FROM 

( i n .  thousands) 

1975 41,874' 

*Trips t o  and from t h e  Port 
Authurity a i r p o r t s  represent s  

t ~ t a t  revenue passenqer t r a f f i c  
on domestic and overseas  f l i g h t s  
a t  J .  F. Kennedy, La Guardia, 
and Nevark Alrports on ly .  

Source: Regional Plan Assocla- 
t i o n ,  "The S t a t e  o f  the  Reqion 
1977", November 1977. 

Taxis were av i i l ab l e  f o r  most of those commuters terminating a t  

Kennedy, ~ a ~ u a r d i a  and Newark Airports,  a s  they were. throughout the  c i t y ,  

a t  l e a s t  during the  ea r ly  hours of the  blackout. When the blackout occurred, 

most'of the f l e e t  cabs were a l r eady ' fu l l y  gassed and i n  repa'ir,  though 

maneuvering through the'crowded s t r e e t s  without t r a f f i c  s igna ls  was a problem. 
1 

@ The number of avai lable  t ax i s  declined, however, a s  the biackout progressed 

because most of the  gasoline pumps were e l e c t r i c a l l y  a c t i ~ a t e d . ~  

SMALL BUSINESSES 

5.2.1 Introduction 

The most v i s i b l e  impact of the  blackout was the looting and dam- 

aging o f '  small businesses in ' ~ e w  ~ o r k '  City. Much - has beeh specillited and 

theorized about the  causes . of . 
the  looting and its re la t ionsh ip  t o  the  black- 

out.  Not unnoticed was the  f a c t  t h a t  the 1965 blackout i n  the  northeast  

had l i t t l e  o r  no criminal a c t i v i t y  associated with it, although'much has 

changed in  the  lntervenirig years. without attempting to  forecast  the  pus- ' ' 

s i b i l i t y  of future  criminal a c t i v i t y  given a s imilar  s e t  of circumstances, 

it is  important t o  note t h a t  socie ty  and i ts  economic and soc i a l  a c t i v i t i e s  

l ~ e e  Table 4 -? - fo r  a more complete analysis  of the  problems associated with 
the  Federal Aviation Administration and Westch.ester Airport. 

2 ~ h i s  information was provided by the Taxi News 'service i n  'New York City. 



have 'become. increasingly dependent upon a reliable supply of 'electricity. 

Unanticipated future*power shortages of significant duration.wil1 undoubtedly 

provide the opportunity for some members of society to vent their anger at 

the social system. Of even greater interest.wj.11 be the responses of indi- 

viduals and organizations to electricity shortages that occur more frequently 

whether of short or lengthy duration. 

5.2.2 Damages 

" 
The. Small Business Fhministration (SBA) performed a survey of - 

. . 

those businesses damaged and/or looted during the blackout. 'According to 

this survey, damages totaled approximately 155 million dollars (See Table 

below). This loss is cl~se to 50% of the known economic costs associated 

with the blackout.. 

ESTIMATED TOTAL DAMAGE 

"lypel Amount 

.& jor Damage $ 75,000,000 

Minor Damage . . 
80,400,000 

TOTAL $l%5,000.000 

'blajor damage was defined. i n .  terms o f  s tructural  
' 

damaqe and inventory 1osses .by  r . e ta i l ers  ,and whole- 

s a l e r s  a s  a r e s u l t  o f  the  . l oo t ing  and r i o t s .  Minor. 
damage was def ined a s  the  l o s s e s  d i r e c t l y  as soc ia ted  

with no e l e c t r i c a l  power, ( e . g . ,  food s p o i l a g e ) .  ' 

Source: Small Business Administration, correspondence 
P i l e .  

Other NQC agencies such as the City Office of Economic Development, Emer- 

gency Aid Commission, and the Department of City Planning also surveyed 

the aftermath of the looting and played a part in the loan and other recon- 

struction programs designed to assist small businesses to reopen as soon 

as possQle. ' The material in this.section is largely taken from these 

sunieys. 

5.2.3.  Aid Programs 

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

of the Mayor to determine the appropriate'response to the victims of the 



looting and severe destruction. It was decided that a special'emergency 

relief fund would be established to aid the many small businesses and the 

aid would be administered by a special task force'called the "Emergency : 
. . 

Aid Commission (EAC) ." The EAC was organized by the Mayor and its members 

were chos.en from various city agencies. The city contributpd a total of 

$1 million of public money to the emergency aid program. From the private 

sector, a total of $2,028,286 was pledged. More than 2600 individ~als, 

corporations or foundations contributed to this fund. The Emergency Aid I 

Commission received a total of 2339 applications for aid from' the total 

of approximately 2500 businesses damaged. ' . Of . those, 419 did . - not. meet 

the. necessary 'driteria and 1920 were approved by the  omission. The next - . .  

table provides a.breakdown by borough of the applications received and 
. . 

.. . dollar values of the assistance package. 

B ~ ~ R O ~ I G H  SUMMARY OF SMALL BUSINESSES DAMAGED . 
DURING THE BLACKOUT 

Appl icat ions  Dol lar  Value 
Borough 

Approved of Grants 

Manhattan J I J $ 539,177 
Brulu 487 119,'721 

Urnnkl yn 941 1 ,425,822 

Queens 96  149.225 
S ta ten  I s l and  23. 34,905 

TOTAL 1 ,920  $2 ,888,850 

On the basis of a completed application, site and bank verifications, a 

recommendation was made to the members of the EAC for approval or disapproval. 

Each merchant, if approved, was entitled to a $300 personal assistance grant 

and a $1,500 reestablishment grant. . By November, 1977, $382,890 had been 

approved for the cash assistance grant and ~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 damages repo'rted to the commission. 

It is noteworthy that the number of businesses that suffered losses greater 

than $100,000 totaled 129. (See following tables) 



DAMAGES REPORTED BY BUSINESSES APPROVED 

FOR REESTABLISHMENT GRANTS 

Number of Businesses 

Less $1,000 than to $1,000 $2,999. 233 77 1 
$3,000 to $4,999' 159 

. $5,000 to $9,999 262 

$10,000 to $24,999 361 

$25,000 to $49,999 289 

$50,000 to $99,999 215 

Greater than $100,000 129 

No information 4 6 

TOTAL 1,771f 

Businesses were also asked ,during the application process how long it would 

t 

TOTAL DOLLAR DAMAGE BY BOROUGH 

Borough 
Dollar Value of 

Damages Reported 

Manhattan $10,833,979 

Bronx 15,146,772 

Brooklyn 34,625,534 

Queens 987,613 

Staten Island 161,165 

TOTAL $61,755,063 

take for them to open if they received the grants. The merchants who qual- 

i£ied for the reestablishment grant were optimistic at the time they filed 

the application; 1125 businesses stated that they would reopen immediately. 

The Commission accepted applications over the course of one month and esti- 

mates were tabulated throughout that period. The next table lists these 

responses provided by,the 1771 businesses.. 

- 

ESTIMATED PLANS FOR REOPENING 

Time Span 
Number of 

Businesses 

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' 

~ ~ ~ l i c a n t s  for the reestablishment grant were also asked if their losses 

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

in the next table, indicated that insurance did not cover their immediate 

needs, but did not specify whether they expected to receive compensation 

some time in the future. 

lThis total of 2500 businesses damaged differs from the Planning Commission 

estimate because the latter survey did not attempt to calculate inventory 
loss, only exterior physical damage. It was estimated that 80% of the 

stores that were looted or burned during the blackout applied for aid. 



INSURANCE COVERAGE 

~uniber of. 

Businesses 

Damage covered by insurance 103 

Damage partially covered 146 

Losses not covered 317 

Extent of,coverage not yet detemined 136 
Immediate business expenses not 

covered by insurance, insurance 

coverage unknown 1,069 

. . TOTAL 1,771. 

The number of merchants who reported that none of their damages were covered 

totaled 317. There were many different types of businesses which received 

reconstruction grants From the EAC. The next table lists the major com- 

mercial adtivities that. were assisted. 

1 

TYPES OF BUSINESSES ASSISTED 

Apparel 254 

Grocery 278 

Liquor store 96 

Furniture store 112 
Pharmacy 5 7 
Jewelry 83 
Bar and reste~~rant 117 

nppllanoe 4 1 

Flari~t b 
Hardware 3 5 

~ u t o  service statlonS 89 
personal services .(e.g., dry 

cleaners and barber shop) 105 

TV, records and stereos 7 7 

nther (pawn shops. accounting 
offices, etc.) 436 

No information 3 

TOTAL 1,771" 

The Small Business Administration played an active role in as- 

sisting the small businesses tllaL were affected by the blackout by providi~ lg  

loans. As of December 31, 1977, the SEA accepted 1941 applications for 

loans totaling approximately $78,million. 1905 were received from busi- 

iiesses ($77.5M) 'and 36 from homes ($ .  3M) . The next table s~~marizes the 

type and amount of loans that have been disbursed to date. 



Source: Small Business qdministration, correspondence file. 

LOANS WHICH HAVE BEEN DISBURSED 

Type of Loan ~ppiicants 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 

The combined responses of the Federal, State and Local agencies 

, 

and private sector played a key.role in reconstructing the destroyed small 

businesses and their owner's morale. The fact that nearly 80% of those, 

businesses affected'have indeed reopened should not suggest, however, that 

there are no long-term impacts. According to the .New York City Property 

Insurance Underwriting Association, many shopkeepers may not be able to 

buy adequate amounts of property insurande coverage- in the future because 

of rate increases. In a New York Po.st article, dated February 15, 1978, 

the following account was recorded: 

"Brooklyn's ~ushwick business district is one 
blackout victim that never recovered. ~usiness in 

.other areas hit by the looters and arsonists have 

been recovered,, but not ili Bushwick, where as many 

as 90% of the stores hit have not reopened.. The 

reason is that,landlords and'storekeepers feel 
police protection is.inadequate and insurance rates 

too high. " 

ELECTRIC UTILITY IMPACTS -- CONSOLIDATED EDISON 

Consolidated Edison was affected by the events on July 13-14 

perhaps as seriously as any other economic sector in New York City. In 
. . 

addition to significant economic costs, the utility suffered further ero- 

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

utility included co.sts associa.ted with.-lost. revenue and personnel overtime, ' 

restoration investments, and changes in planning and operating procedures. 
- 

The following sections provide a brief overview of each of these areas. 



5.3.1 Economic C o s t s  

.In t h i s  s e c t i o n ,  w e  make no d i s t i n c t i o n  between d i r e c t  and i n d i r e c t  

c o s t s  becau ' s e .o f l t he  unique p o s i t i o n  of  t h e  u t i l i t y  as s u p p l i e r  o f  t h e  e l ec -  

t r i c i t y ,  however, t h e  . c o s t s  i ncu r red  by t h e  u t i l i t y  d i r e c t l y  r e l a t e d  t o  t h e  

e v e n t  included revenue l o s s e s ,  personnel  overt ime,  system r e s t o r a t i o n  a n d .  

equipment: damage. These and o t h e r  a c t i o n s  taken  t o  p reven t  another  occur- 

rence were . e s t ima ted  by .consol ida ted  Edison' t o  have c o s t  t h e  company approx- 

ima te ly  $10 m i l l i o n .  (34) A b=eakdown oi Lllis cclst i3 .do Ecrllawo: 

e Revenue l o s t  as a d i r e c t  r e s u l t  o f  t h e  b lackout  
E l e c t r i c  $5,470,000 
Steam ' 230,000 

Personnel  overt ime c o s t s  f o r  syst&in 
r e s t o r a t i o n  . . 3 7 5 ,  nnn 

' Subsystem maintenance c o s t s  ( subs t a t ion .  
equipment damage) $1,265,000 

o, System o p e r a t i o n s  (Storm Watch program 
and . i nc reased  s t a f f i n g  of Energy Control  
Center )  120,000 

Gas t u r b i n e s  (around-the-clock s t a f f i n g  
and improved b l a c k - s t a r t  c a p a b i l i t y )  

ather s u b s t a t i o n  c o s t s  (dominunication 
changes and temporary emergency gene ra to r s )  365,000 

Miscel laneous expendi tures  1,000,000 

TOTAL $9,400,000 

This  e s t i m a t e  does  no t  inc lude  t h e  c o s t  of i nc reas ing  i l l -c i ty  

gene ra t ion  a s  now r e q u i r e d  by t h e  pub l i c  Se rv i ce  Commission (35) durilly 

extreme weather c o n d i t i o n s  which is es t imated  t o  c o s t  approximately $2 m i l -  

l i o n  p e r  year .  

5.3.2 P o t e n t i a l  Losses 

In  a d d i t i o n  t o  t h e  economic c o s t s  i ncu r red  a s  a r e s u l t  o f  t h e  

b lackout ,  Consol idated Edison is  p o t e n t i a l l y  l i a b l e  f o r  damage s u i t s .  brought 

a g a i n s t . i t  a s  a r e s u l t  o f  t h e  blackout .  These inc lude :  



a Three class action suits: $10 billion filed by the Manhattan 

borough president. $10 million, filed by a private citizen; 
and one for an unspecified amount. 

a Twenty-four Supreme Court suits totaling $19,800,000 for 
perishable merchandise, injury:and loss of business. 

a Thirteen Civil Court suits totaling. $58,600 for perishable 

merchandise, in jury and loss. of wages. 

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

According to Consolidated Edison, their liability is limited to 

proof of "gross negligence, willful and wanton acts.." These suits have not 

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

ated at this time. It does not appear that the magnitude of these claims 

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

in this study. I 

5.3.3 New Capital Investments 

As a direct. result' of the blackout, ~onsolidat'ed Edison plans to 

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

other system failures. The majority of these new investments are for.trans- 

mission facilities.   he items .comprising this investment program. are listed 

below. (1) 

A new 345kv transmission circuit between Buchanan 

and Millwood substations ' $37 .OM 

a . Separate the transmission facilities in the 
. proximity of Millwood substation. .5.OM 

a. Separate the transmission facilities south of 

Millwood substation by obtaining and building 

upon a new right-of-way 4 4.  OK 

Improve transmission tower grounding where tests 

reveal inadequate lightning protection 1.1M 

Improve , the load shedding equipment' dn the. Consoli- 
. . dated Edison system. This Includes improvements 

to the existing equipment and controls as well as . 

the installation of a new tie line 2.6M 

Improve the protective relaying system. These 

changes'will permit better generating unit opera- 

.tion during system disturbances and also will, . 

permit faster restoration of substation equipment .1.2M. . 



. I n s t a l l  new c o n t r o l  equipment i n  t h e ' ~ n e r g y  Cont ro l  
Center .  This  i nc ludes  b e t t e r  i n d i c a t o r s ,  me te r ing .  

and supe rv i so ry  c o n t r o l  equipment . .O. 8M 

' I - n s t a l l  a l l  d i e s e l  g e n e r a t o r s  a t  major s u b s t a t i o n s  
t o  provlde  emergency power f o r  c r i t i c a l  f a c i l i t i e s  
(e. g., h o s p i t a l s )  8. OM 

. I n s t a l l  a new Operator  Training-  s imu la to r  f o r  
t r a i n i n g  system ope ra to r s .  5. OM 

T o t a l  C a p i t a l  . ~x .Gend i tu i e s  $.64 .7M 

Consol idated Edison has a l s o  given h igh  p r i o r i t y  t o  t h e  e s t a b l i s h -  

ment of  i nc reased  in t e rconnec t ions  wi th  neighboring u t i l i t i e s  t o  improve 

t h e  i n t e g r i t y  o f  i t s  t ransmiss ion  system. 

5.3.4 Procedura l  Chanaes 

I n  a d d i t i o n  t o  t h e  c a p i t a l  investment program, Consolidated Edison 

has  i n s t i t u t e d  a number of  procedura l  changes i n  order '  t o  decrease  t h e  pos- 
.I 

. . 

s i b i l i t y  o f  a  system d. is turbance.  The fo l lowing  is a summary of  t h e  proce-  

d u r a l  changes t h a t  have been o r  a r e  being implemented; I n  ,genera l ,  t h e  

c o s t s  o f  t h e s e  changes have no t  been r epor t ed .  . 
Inc rease  t h e  number of p e r i o d i c  s imu la t ions  of  b l a c k - s t a r t  
'at major gene ra t ing  s t a t i o n s  

Perform t e s t s  on a l l  gene ra t ing  u n i t s  t o  a s s u r e  t h e i r  a v a i l -  
a b i l i t y  f o r  f a s t  load  pick-up 

Improve t h e  r e p o r t i n g  of problems a f f e c t i n g  t h e  c a p a b i l i t y  
o f  a r e a  g e n e r a t o r s  

Improve communications among New York Power Pool member systems 

C0nduc.t measurements o f  t ransmiss ion  tower grounding every 

f i v e  y e a r s  

e Modify system oper .at ing procedures  f o r  improved system vo l t age  
c o n t r o l  du r ing  emergency cond i t i ons  

9 I n c r e a s e  t h e  ,ex ten t  and frequency of power system dynamic 
performance s t l i d i e s  

~ ' e r f o r m  generato'r  f i e l d  t e s t s  t o  a s s u r e  t h a t  t h e  d a t a  used 
i n  system s t u d i e s  i s  c o r r e c t  

e Modify ope ra t ing  procedures  f o r  loading  gas  t u r b i n e  g e n e r a t o r s  
i n  t h e  even t  of  system emergency cond i t i ons  



Increase staff in@ of the Energy Control Center 

Improve the training and testing.of system operators 

Test emergency generators monthly 

Implement new procedures for system restoration. 



6. APPROACHES TO DETERMINING THE VALUE OF RELIABILITY 

6.1 INTRODUCTION 

One motivation for examining the costs and other impacts that 

resulted from the New York City blackout was to see if it was possible to 

extrapolate from this ' in£ ormatio'n base to a more general characterization 
. . 

of the "value of reliability", i. e. , the value of uninterrupted service 

to the customers. We have examined three basic components of this real 

cost--economic, social, and organizational. This section of the report 

now.considers how to relate these components to'an overall value of reli- 

ability. Simple integration of these different components is obviously 

not possible because of the inability to quantify social costs in any 

meaningful way. Furthermore, in many instances data is not available or 

would be very time-consuming to gather. yet the New York City blackout 

demonstrates. the importance of'incorporating both economic and non-economic 

costs into a framework for determining the value of feliability. , 

Further complications arise in trying to develop a suitable mea- 

sure of the valbe of reliability because the cost to a particular sector 

might vary considerably depending upon such circumstances as blackuuL 

duration, time of day, week, and season. . 

Therefore, any methodology used to assess the valutsof reliability" 

should exhibit at least.the following characteristics: 
\ 

It should disaggregate end-use seetors 

+ T t  shnn1.d be sensitive to time and seasonal considerations 

1t. sl~uuld expl.icitly include the duration nf the blackout 

o' It should be capable of representing both economic and social. 

costs. 

Before considering an outline of a methodology which has all the desirable 

characteristics,we.firstbriefly examine and compare several other approaches 

found in the literature which attempt to estimate the economic costs of an 

outage. For purposes of comparison, we have also included the present re- 

sultsfor economic losses. It should be noted that none of the approaches 

reviewed exhibit all the characteristics cited above. 



ALTERNATIVE APPROACHES 

All past and current approaches to assessment of economic impacts 

of power failures (reviewed in the course of this study) focus on direct 

impacts. 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 assessment problem 

fall into the following four basic categories: 

o GNP/Kwh ratio measures (Telson (36) , Shipley et a1 (37) 

Wages paid measures (NY EDA (381, Hauugard (39)) 

e cost-benef it analysis (NERA (40) ) 

Models of blackout recovery (Myers et a1 (41)). 

Telson and Shipley et a1 examine marginal changes in overall 

system reliability; in both approaches a measure of'the value df power 

system reliability is developed as the ratio of gross to total 

electrical energy consumption (although neither approach includes residential 

consumption in the value of regional production). The basic assumption is 

that a reduction in electricity consumption will result in a proportionate 

drop' in the value of goods and services produced in the region. Hence the 

unit cost figure ($/kwh) is multiplied by the total amount of electrical 

energy not delivered during the blackout to yield an overall cost figure. 

The problem is, of course, that in most cases production is only delayed 

during a blackout, unless.the blackout is of extended duration. Hence the 

costs are overestimated. This overestimate, however, may be offset some- 

what by the fact that damages to equipment or materials ("off-specification!' 

products) are not included in the assessment. FinaLly, this approach also 

has the limitation of not being industry or region specific,? i.e., it ignores 

the wide variation of the GtJP/kwh ratios among geographic regions. 

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

l ~ ~ e r s  et a1 (41) discuss this problem in' more detail 



Hersing (42) ; Dickensdn (43)  , Patton (44) . The general modification is 
to divide the rptio of GNP (again non-residential) to .non-coincident peak 

load by an interest rate, which, in effect, measures 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 

limitation is assuming the economy is prpducing only investment goods, 

noconsumer goods. The approach is also .not industry specific. 

The New Yosk ~conornic C\avelopnenf Administration and Hauugasd 

both attempt 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. damage equipment or 
-d 

materials. ~ h &  problem bf delayed production (increased activity following 

the blackout) is present here as in the GNP/kwh ratio. ~ ~ e r s  et al'discusses 

other limitations as well. 

Another common procedure (NERA) has been to employ concepts of 

economic cdst-benefit analysis; another is to use the notion of economic 

opp~rtunity cost. All these methods are not industry specific and, as 

a result, are o4ly approximations, at best, of the total economic cost of 

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

Perhaps the most comprehensive theoretical approach'to economic . 

impact assessment of blackouts to date (again, only direct impacts) in terms 

of prolonged blackouts, is the formulation presented by Myers et al. In 

this approach an attempt is made to account for the recovery period £01- 
. . 

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

where j = 1,2, ..., m customer classes 

a = sensitivity to outages of customer class j 
j 

K = economic loss function for customer class ,j- 
j # 

F = fraction of total customers in affected area that are in class j, 
j 



A = fraction of total geographic area without power 

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

S = number of customers in class j with emergency power supplies 
j 

tl = time power interruption commences 

tp = time when 100% power is' restored 

r.(t) = system recovery function for customer class j. 
3 

The original model was developed for examining the impacts of a blackout re- 

sulting from an earthquake. The unique feature of the model is the recovery 

function r.(t),.which allows one to characterize the recovery of the power 
3 

system over time. Myers notes that derivation of a suitable r.(t) is a 
3 

very complex matter. Indeed this function, as well as many of the other 

parameters, are difficult to develop 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 limited geographic scope. 

6.2.1 Results of Theoretical Approaches 

As mentioned earlier, most theorefical model.results are expressed 

in terms of a cost per unavailable'kilowatt or kilowatt hour. In addition, 

these co'sts are usually only estimated 'for "generalizedW.industrial or com- 

mercial cus.tomers. TAblc 6 = l  comparco these esti~~~lted costs for various 

approaches, including the results of the present'study for the New York 

City blackout. 

The estimated costs, regardless of the differences of methodologies, 

exhibit some similarity. The cost per kwh based on the.present study is 

.similar to that of Shipley if only the direct impacts are considered. 

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

cost estimate, but hi3 commerci'al cost per.kwh is roughly double our estimate. 

Our.estimates also fall below the Ontario Hydro study1. It must be restated 

that all of the estimated cost figures exclusive of the presenL work do 

not deal with prolonged blackouts as: was the case for New ~ o r k  City. 



TABLE 6-1 

COMPARATIVE COST ESTIMATES OF POWER OUTAGES. 

Estimated 

Geographic Scope Cost Date 

Hauugard New York S t a t e  $2.17 mi l l ion /hr  . 1971 

I V ~ E D A ~  Ply C $2.5 mi l l ion /hr  1971 

s h i p l e y  U.S. $ .60/kwh 1971 

~ e l s o n l  New York S t a t e  $ .33/kwh 

NERA U. S. $l/kwh 

Gannon 3 U.S. 

On ta r io  ~ ~ d r o ~  Canada $15/kwh (l5min) , 
'$91/kw (1 h r )  

P r e s e n t  s tudy4  New York C i t y ,  1977 $4.ll/kwh 1978 

'AS r epo r t ed  i n  Myers 

'0n tar io  Hydro, " ~ n t a r i o  Hydro survey url Puwei System Reliability: 

Viewpoint o f  Large Users" ,  A p r i i ,  1977. 

3 ~ .  .E. Gannon, "Cost of  I n t e r r u p t i o n s  : Economic   valuation of 

R e l i a b i l i t y " ,  May, 1976. 

4 ~ i r e c t  p l u s  i n d i r e c t  c o s t s  d iv ided  by es t imated  kwh s a l e s  l o s t  due . 

t o  t h e  b lackout  ( s e e  Sec t ion  4 ) .  Disaggregated,  d i r e c t - w a s  $.66/kwh 

and i n d i r e c t  was $3.45/kwh.' 



In this section we attempt to ,outline a conceptual methodology 

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

ability. We hypothesize a generic loss function, L. for the ith end-use 
1 

sector as follows: 

where 

L. = an aggregate loss function for the ith sector 
1. 

T =.time of day 

D = duration of the blackout 

S = season of the year 

I = a level of inconvenience associated with b1ackout.conditions 

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 
i 

magnitude of the total loss when a blackout occurs given values for the 

arguments of the.function. Reliability deals with the likelihooa of a 

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

pected level of Li (since the argbnents of Li may take on a wide range of 
- 

values) with the likelihood of a power failure. Hence, a probability dis- / 

tribution for each sector which can assign weights to all possible outcomes 

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

which.can be represented as follows: 

where 
t h 

p.is the probability distribution for each i sector tor the 
1 

8. is a vector of parameters describing the shape of P 
1 i 

The parameter vector 8 is expected to be dependent'on the sector considered. 
i 

,This may reflect the fact the a power disruption has a greater chance of 

causing more serious consequences in the public health sector than, say, in . 



t h e  i n d u s t r i a l  s e c t o r .  However, a s  mentioned above, r e l i a b i l i t y  d e a l s  with 

t h e  uncer t a in ty  o f .  a .  power outage (hence t h e  term. "loss-of -load p robab i l i ty"  
. . 

by e l e c t r i c  u t i l i t i e s  t o  r e f l e c t  t h e  design r e l i a b i l i t y  of a system). Ther'e- 

f o r e ,  Elquation 2 &st be mul t ip l i ed  by t h e  independent probabkl i ty  of  'an 

outage,  
Pt 

(LOL) , where pt (LOL) is  t h e  p r o b a b i l i t y  a t  any time, t ,  t h a t  

t h e  system w i l l  s u f f e r  a l o s s  of load (LOL) . , W e  include t h e  p o s s i b i l i t y  

t h a t  r e l i a b i l i t y  of a system may 'de te r io ra te  o r  improve over time by making 
8 . .  
pt (LOL) time-deperident. 

The equat ion  is no t  y e t  complete. One must take  i n t o  account 

t h e  f a c t  t h a t  l o s s e s  and gains  i n  the  f u t u r e  a r e  discounted over .time. 

To measure the  a c t u a r i a l  va lue .o f  an expected l o s s  of a blackout ,  'and 

u l t i m a t e l y  the  va lue  of .  r e l i a b i l i t y ,  a d iscount  f a c t o r .  e 
-rit 

is appl ied  - 

t o  each expected l o s s  a t  t ime t. and t h e  values  a r e  summed over the  e n t i r e  

range : 

where 
' . 

r = t h e  d i scoun t  rate f o r  Esator  i, 
i 

i l i 2 i  ... N. 

It is  claimed t h a t ' ~ q u a t i o n  3 is t h e  value of r e l i a b i l i t y  (VOR) equation ' 

t h  
f o r  t h e  i s e c t o r .  S t a t e d  o t h e r h s e ,  

The value  of r e l i a b i l i t y  equals  t h e  
p resen t  value of t h e  expected l o s s  
from a l l  f u t u r e  blackouts .  

We now consider  some of t h e  impl ica t ions  of t h i s  equation using 

t h r e e  examples. Irhe f i r s t  case involves an  outage a t  a known time i n  t h e  

f u t u r e ,  say  t = tX. For a given s e c t o r ,  

o r  t h e  p resen t  value of the  expected l o s s  s ince  p (LOL) = 1. For. a l l  
t *  

s e c t o r s  t h e  va lue  of  r e l i a b i l i t y  would be, 

N 

VOR = C VOR 
' i=l i 



Hence, the  expected l o s s  from an unant ic ipa ted  blackout must exceed ' the  * 

expected l o s s  from an a n t i c i p a t e d  one s ince  f o r  a l l  s e c t o r s  Vhe value of 

Equation 5 must exceed t h a t  f o r  Equation 4. Now, l e t  us  suppose t h a t  a  

major unant ' icipated blackout occurs,  and, f o r  t h e  f i r s t  t ime, with vandalism, 

r i o t i n g  and loot ing .  W e  would expect t h a t  the  probability~distribution, 

pi 
'I*), would. s h i f t  t o  the  r i g h t  by p lac ing l a r g e r  weights on higher L 's 

i 
and lower weights f o r  t h e  low L 's. The o v e r a l l  impact would be an inc rease  

i 
i n  t h e  value of r e l i a b i l i t y . .  F ina l ly ,  l e t  us  look a t  a  r e s i d e n t i a l  dustome; 

who i s  t r a n s i e n t  and expects  to  leave  t h e  t e r r i t o r y  a t  time t". Then, 

f o r  t h a t  customer, 

implies t h a t  the  jth customer might p lace  1;ss emphasis o r  devote fewer 

resources on . things which might mi t iga te  the  impacts of a  blackout ,  . r e l a -  

t i v e - t o  another person who expects  t o  spend the  k e s t  of h i s  l i f e  i n  t h e  

se rv ice  t e r r i t o r y ,  i . e . ,  he would i n t e g r . a t e , h i s  expected l o s s  over an in-  

' f i n i t e '  time horizon.  his assumes t h a t  f d r  the  two. customers being com- 

pared t h e i r  d iscount  r a t e  and expected l o s s  a r e  roughly equivalent . )  

. . 

6.4 ESTIMATING THE' 'VALUE OF RELIABILITY 
I 

The equation f o r  value of r e l i a b i l i t y  derived i n  Sect ion  7.3 i s  

use fu l  i n  cha rac te r i z ing  the  r e l a t i o n s h i p  between observable events  and 

the value of r e l i a b i l i t y  N O R ) .  I n  p r i n c i p l e ,  t h e  va lues  of  ' r e l i a b i l i t y  

could be est imated by evaluat ing  the  components of Equation 3 i n  Sect ion  7.3. 

However, these  components a r e  d i f f i c u l t  t o  evaluate  and no t  well  defined.  

It n i g h t  be poss ib le  t o  es t imate  the  value of r e l i a b i l i t y  by looking ins tead  

a t  a c t i v i t i e s  and t r ansac t ions  which would be undertaken to  mit iga te  o r  

o f f s e t  the  e f f e c t s  of a  power outage. This w i l l  he lp  approximate the  value 

uf r e l i a b i l i t y .  

W e  p o s i t  t h a t  t h e  n e t  value of  a l l  equipment, f u e l ,  and,procedures 

must be a lower bound of t h e  VOR f o r  any given sec to r .  The "lower bound" , 

is dire t o  a )  t he  sum of t h e  market prices f o r  equipment,,fuel,and time f o r  

c r e a t i n g  emergency p r ~ c & d ~ r d s  might exceed t h e  customer ' s VOR and, assuming 



rational customer behavior, no expenditureof time or .other resources.would 

be made under these cofiditions. The fact that no expenditure is made does 

not imply a zero VOR. Thus, the sum of all expenditures might necessarily 

be less than the VOR for a given sector of end users; b) equipment to sup- 

ply power during emergency blackouts might not be commercially available 

to all consumers in all sectors. Indivisibilities exist in. commercial 

equipment such that the optimal or desired equipment, such as a 1-kw gen- 

erator, is not an available item. 

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

cst.i,mating VOR: . 

8 The net value (in current dollars) of all emergency gener- 

ating equipment inclusive of installation and maintenarice. costs 

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

The value of time to create special procedures which go in 

effect when a blackout occurs, at current wage rates 

The market value of all insurance policies which cover 

damage die directly or indirectly to blackout condit-ions 

The current net value of all special equipment to shutdown 

computer machinery or industrial processes during a power 

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

the VOR. 

Another approach for estimating VOR might be to survey different 

customer classes to see what they might be willing to spend on equipment, 

etc. to avoid a future power interruption of some specified duration. For 

example, 'Ontario Hydro conducted a survey on the value of power system 

reliability to large users ( 4 5 ) .  In t l ~ L  surrvey, companies were asked to 

identify the type of electrical.standby equipment. to replace electrical 

supply, its capacity, duration of emergency supply, estimated cost for 

depreciation and maintenance, and estimated running cost per kwh. Similar 

questions were posed for emergency non-electrical standby equipment. 

< 

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

similar to the Ontario Hydro experiment could be designed and submitted 



t o  a randomly se lec ted  group within a se rv ice  t e r r i t o r y .  For r e l a t i v e l y  

small use r s  such a s  r e s i d e n t i a l  customers, a survey might pose the  quest ion:  

what would you be w i l l i n g  to .pay  f o r  a device which would generate a l l  your 

e l e c t r i c a l  needs during a power in te r rup t ion?  The qmount may go from $0 

t o  $100, say, i n  convenient increments t o  es t imate  the  value of r e l i a b i l i t y .  

These d o l l a r  f i g u r e s  could then be compared t o  personal  disposable income 

i n  order  t o  measure t h e  share of income t h a t  t h e  household is w i l l i n g  t o  

a l l o c a t e  t o  e l e c t r i c a l  r e l i a b i l i t y .  

In  regard t o  t h i s  study, d a t a  a r e  ava i l ab le  t o  es t imate  t h e  VOR 

f o r  some s e c t o r s ,  notably the  organiza t ions  i n  NYC which devised new pro- 

cedures t o  take  e f f e c t  i f  a blackout should occur. Based on the  premise 

t h a t  t h e  value of time i s  t he  major c o s t  i n  developing new procedures, 

the  number of man-hours t imes t h e  appropr ia te  wage ' ra te  (before t axes )  

f o r  each organiza t ion  would y i e l d  a lower bound t o  t h e  VOR. If any s p e c i a l  

equipment was i n  p lace  o r  was recen t ly  purchased, t h e  c o s t  of  those com- 

ponents would be added on t o  the  wage b i l l .  



7, CONCLUSIONS 

Regarding General Impact Characteristics: 

The impacts of a power failure are in large part determined . - 
by the si'ze of the area's population:, ethnic diversity, in- 
come, housing characteristics, .density, economic activities, 

and employment statistics. ~ e w  York City, which ,is unique 
in terms 'of both demographic ieatures and its. position as 

the financial capital of the world,' experienced substantial 

costs that are not easily extrapolatable to other regions 

of the'country. Nonetheless, our examination of the NYC 

power failure has'revealed importaAt 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. heas 

such as NYC which are characterized by extreme weather con- 

ditions (hot, humid summers and cold winters) will be heav- 

ily impacted by the loss of electricity .for air conditioners 
and heating systems. 

In high-density areas, like New York City, most travel per 

capita is'-done via the public transportation system. A high 
level of dependence on electrified transport systems results 

1 in greater economic and social costs during an extended power 
failure. Most people during the blackout were unable to re- 

port to work and perform productive activities because'of, the 

lack of an adequate transportation mode. 

Regarding the Impact Classification Scheme: 

The development of an impact cldssification scheme highlighted 

an impnrtant. dist.inct.i,on with' respect to impacts 'resultinq 
.from a blackout. Di,rect impacts, i.e., those impacts result- 

ing from the ce'ssation of electricity such as refrigeration 

and transportation, are.often accompanied by another class 

of potential costs referred to as indirect. These indirect . 

impacts are unpredictable and reflect adaptations or responses 

to blackout conditions. The looting and arson is an example' 

of an indirect impact. This distinction is useful because 

it provides further insight into the determination of the 

most cost-effective strategy for dealing with electricity 

s)~ortage's and interruptions in the future. It is possible 

that indirect impacts can be mitigated through improved com- 

munications and contingency plans while direct impacts can 

only be avoided through improvements in reliabihity standards. 



~egarding' Economic Impacts: 

Our survey indicated that economic costs. attributable to the 

the blackout either directly or indirectly were in excess of 

$350 million. This figure.,' however, is based on a selective 

and stratified impact assessment and should be regarded as 

no more than a reasonable lower bound to total costs. The 

actual cost of the blackout taking into accound both short 

and long term impacts might substantially exceed.our estimate. 

The looting and arson (defined as an indirect impact) accounted 

for almost one-half of the total economic costs associated with 

the blackout. This fact. supports a basic premise of this re-' 

port, that the indirect impacts as well as the direct impacts 

must be consTdered .if a realistic economic and social cost 

estimate of power outages is to.be measured. 

The costs to Consolidated Edison were.significant, both in' 
terms of lost revenue, restoration.cos'ts and, most importantly, 

.new capital investment proq,rams to upgrade system security. 

What has not been ascertained ks whether other utilities in 
the. country, either voluntarily or involuntarily, are in'ltiating 

or plan to initiate Similar programs. 

Regarding Soci.al Impacts: 

e The social costs of the blackout, as defined in this study, 

are di.fficult to measure. Adaptations to the blackout by 

p'eople and organizations we're significant, particularly in 

light of the extended duration of the power failure. Levels 

of inconvenience to individuals as evidenced by changes in 

hdcro-indicators of social' activities appeared to be sub- 

stantial. A structured survey of affected individuals will 

be necessary to ,accurately document these 'impacts in any 
' 

. detail. 

Regarding .Organizational Impacts: 

A number of organizations in New York City have implemented 

(or are in the process of implementing) new contingency plans 

and procedures as a result of the blackout. In some cases, 

new back-up generation systems have heen added to facilities. , 

Hospitals, in particular, had difficulty in starting and 

operating emergency back-up systems and have implemented new 

testing and maintenance schedules. 

Tn many. c a c c j ,  of equal.or even.greater importance thari 
actual economic losses was the loss of credibility suffered 

by m a ~ j - 5 f T E ~ ~ r ~ f i ' r m s ' - . i - n  -NYC such as the .banking and 

securities industries. (As an example of this concern, th.e 

NYC banking community is now planning to reldcate certain 

computer facilities in New Jersey outside the Con Edison 

service territory. 1 a 



Regarding the Value of  Reliability: 

a 'Characterizing the New York City blackout has hclpcd .to idcn- 

tify important components, both quantifiable and non-quanti- 

fiable, that determine the value of .electrical. reliability. 

In studies whidh have attempted to assess thc cost 

of power outages to'customers,.key factors (e.g., duration of 

blackout,. indirect impacts and time of day) which were sig- 

nificantdeterminants in the New York City experience, were 
not taken into account. 

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

be established by estimating the : 

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

--value of time used to develop emergency procedures 

--value of insura'nce policies purchased to cover damage incurred 

(directly or indirectly) by power failures. 
* 

A comprehensive methodology for.determining the value of 
reliability is. not presently available because of the dif- 

ficulties in representing the complex 1o.sses that result from 

an extended p0we.r failure. A conceptual,fr.amework for char- 

acterizing these losses has been presented in this study (see 
t . '  Chapter GI. No attempt has been made to estimate the value 

.. .qE reliability using this framework. One approach for dernon- 

strating its appropriateness and validity might be through the 

use ot a. Survey designed to estimate wha't. different classes 

of customers would be willing to pay.for uninterrupted service. 
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APPENDIX A 

DOCUMENTATION OF SOCIETAL IMPACTS 

 his appendix documents a  prel iminary inves t iga t ion  of  the  

s o c i e t a l  impacts and adapta t ions  t o  the  New York City,  Blackout. The 

approach taken was t o  examine ava i l ab le  g r o s s ' d a t a  on some key macro- 

s o c i a l  i n d i c a t o r s  such a s ' t r a n s p o r t a t i o n  flows, information flows, eco- 

nomic ind ices ,  .and o the r  important i n d i c a t o r s  of changes i n  s o c i a l  ac- 

t i v i t i e s .  A more d e t a i l e d  a n a l y s i s  v i a  primary d a t a  c o l l e c t i o n  would be 

required t o  document. these  impacts a t  t h e  individual  l e v e l .  

The Movement of People and Goods 

. In  examining t h e  flow of people and goods within the  a f f e c t e d  

area ,  t h e  i n t e r r u p t i o n  of subway se rv ice  i s  t he  most s i g n i f i c a n t  event.  

The c i t y  subway, the  p r i n c i p a l  form o f  t r anspor ta t ion  within t h e  Metropol- 

i t a n  a rea ,  .moves people from home t o  work and back and on work, family , . 

and l e i s u r e  . t r i p s .  I t  i s  i n t eg ra ted  i n t o  t h e  bus and t r a i n  and automobile 

systems, e s p e c i a l l y  f o r  those en te r ing  and leaving t h e  c i t y .  The major i ty  

of passengers a r r i v i n g  by bus and t r a i n  depots  o r d i n a r i l y  t r a n s f e r  t o  t h e  

c i t y  subway system f o r  the  completion of t h e  t r i p .  The dependence of 

'New Yorkers on these  various modes is shown i n  Table 1. p 

Table 1 

HEANS OF TRANSPORTATION TO WOX* 
(in percents, in thousands) 

New York Counties ' Suburban Counties 

New Scaccn Weot- 

-- Nassau Suffolk chestcr Rockland SHSA Bronx Kings York Queens Island 

Auto . 4 0 2 5 15 10 25 5 2 72 84 63 8 3 

Bus or Train 48 6 5 74 65 6 5 - 33 19 08 23 0 6 

Other 12 10 11 25 0 9 15 09 04 14 11 

TOTAL No (4497) (512) (939) (686) (859) (110) (559) (383) (366) (83) 

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



About ha l f  of t h e  t r i p s  t o  work i n  t h e  SMSA a r e  o r d i n a r i l y  made by bus o r  

t r a i n .  .Th i s  reaches seventy f o u r  percent  among Manhattan and s i x t y  . f ive  percent  

among Brooklyn and Queens households. These.forms of t r anspor t  a r e  less s i g n i f i -  

can t  i n  t h e  suburban c o u n t i e s  where t h e  automobile accounts f o r  some three-quar ters  

of t h e  home-work connections. The opt ion of s h i f t i n g  t o  autobobi les  was most 

a v a i l a b l e  t o  t h e  suburban populat ion.  Table 2 shows t h e  propor t ion of households 

having a t  1 e a s t . o n e  automobile a v a i l a b l e .  

. . _ . ... 
. - Table 2 

. - . . . . . . . . , 

AUTO~IOBILES  AILA ABLE‘ BY HOUSEHOLD* 
(in percents, in thousands) 

New York Counties Suburban Counties 

New. Staten West- 
SMSA Bronx Kings York Queens Island -- Nassau Suffolk chester Rockland 

None 4 5 38 41 79 17 20 08 07 17 10 ' 

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

"Source: 1970 Census ~ract of Population and Hou6ing ~haracteristics, N.Y. SElSA. - 

The propor t ion i s  a s  low as twenty one percant  i n  Manhattan but  e igh ty  percent  

i n  S t a t e n  Is land.  . I n  t h e  suburban count ies ,  almost  a l l  households have c a r s .  The 

exceptions would t e n d . t o  be t h e  households of t h e  e l d e r l y  o r  i n  which t h e r e  i s  no 

ablebod3ed a d u l t .  On a t y p i c a l  workday, t h e  ' long Is land Railroad b r ings  101,300. 

passengers i n t o  t h e  c i t y ,  79,100 of whom arrive a t  ~ e n n s ~ l v a n i a  S ta t ion .  Conrail  

c a r r i e s  72,000 from t h e  suburban coun t ies  i n  nor thern  New Je r sey  and nor th  of t h e  

c i t y .  A l l  of t h e s e  t r a i n s  r e l y  on e l e c t r i c i t y  wi th in  New YOrk City  and none r a n  

dur ing t h e  blackout. Motor t r a n s p o r t  w a s  t h e  only  means of moving i n  t h e  c i t y  and 

i n t o  t h e  c i t y  beyond walking d i s t ance .  An examination of t h e  motor . t r anspor t  



pas s ing  s e l e c t e d  c r o s s i n g s  i n t o  and o u t  o f  New York C i t y  s u g g e s t s  a  t r e n d  t o  s h i f t  

t h e  l o c i  of movement away from t h e  a f f e c t e d  a r e a .  

Tab l e  3 
.. .- 

COPPARISON OF TRAFFIC FOR JULY 7 AND-',JULY 1 4  AT 
SIX PORT AUTHORITY CROSSINGS 

Holland Tunnel 

L inco ln  Tunnel 

East  Round T r a f f i c  

J u l y  7 J u l y  14 % D i f f e r e n c e  

31,780 24,203 -23.8 

49,717 20,371 -42.9 

George Washington Bridge 114,560 95,676 -16.4 

HUDSON RIVER SUBTOTAL 196,057 148,250 -24.4 

~ a ~ o n n c '  Bridge 5,625 6,297 +11.9 

Gotha ls  Bridge 24,344. 25,838 + 6 . 1  

Outerbr idge  Cross ing  14,817 17,012 +14.8 

STATEN ISLAND SUBTOTAL 44,786 43,147 + 9.7 

ALL CROSSIIjGS 

A l l  motor approaches  from New J e r s e y  d i r e c t l y  i n t o  New .York C i t y ,  t h e  Holland 

and Linco ln  Tunnels  and t h e  George Washington Br idge ,  had a  d e c r e a s e  i n  t r a f f i c  on  

t h e  day fo l l owing  t h e  b l ackou t .  Ic f a c t ,  t h e  drop  was as h i g h  a s  f o r t y  t h r e e  per-  

c e n t  f o r  the Lincoln  Tunnel l e a d i n g  i n t o  midtown Planhattan. On t h e  o t h e r  hand, 

movement betw.een.New J e r s e y  and S t a t e n  I s l a n d  i n c r e a s e d .  These would b e . l a r g e l y  

S t a t e n  I s l a n d e r s ,  and o t h e r s  t r a n s i t i n g  S t a t e n  I s l a n d ,  t o  work i n  New J e r s e y .  T h i s  

l a t t e r  t r a f f i c  does  no t  h a v e - a  s i g n i f i c a n t  componeilt dependent upon t r a n s f e r  t o  ., 

t r a i n s .  Knowing on ly  t r a f f i c  volume, however, w e  do n o t  know t h e  s o c i a l l y  impor t an t  

f a c t  of t r i p  purpose,  whether f o r  work, f ami ly  v i s i t ,  o r  produce d e l i v e r y .  We can  g e t  

some s e n s e  of t h a t  by p a r t i t i o n i n g  t h e  t r a f f i c  a c c o r d t n g  t o  t h e  v a r i o u s  means of 

t r a n s p o r t .  Tllds Is ehown i n  Tab l e  4  f o r  one S t a t e n  l s l a n d  and one Manhattan 

c r o s s i n g .  



Table '4 

COMPARISON OF BUS, TRUCK AND CAR TRAFFIC AT 
TWO CROSSINGS FOR JULY 7' AND 1 4  

East Eound T r a f f i c  

LINCOLN TUNNEL 
Buses Trtlcks Cars  T o t a l  

J u l y  7 3,957 4,645 41,115 49,717 

J u l y  1 4  3,204 1,815 23,352 28,371 

WETHtlLS DRIBGE . 

Euoco Trucks Car .s Tnt.al 

J u l y  7 139  1 ,445  22,760 24,344 

J u l y  1 4  8 4 1,158 24,596 25,838 

The major drop was i n  passenger  t ra f f ic : . : coming i n t o  Manhattan. The nurnf.+r 

of buses  decreased  s l i g h t l y ,  a s  t h e  P o r t  Au tho r i ty  r e p o r t s  t h a t  t h e s e  buses  hzd 

fewer passengers .  With b u s i n e s s  a c t i v i t y  a r  a v i r t u a l  s t a n d s t i l l ,  t h e  t r i p s  t o  

work must have been q u i t e  sma l l .  The number of t r u c k s  d e c l i n e d  even more. Thus,. 

t h e  d e l i v e r y  of goods i n  Manhattan and shipmen't from them was s h a r p l y  c u r t a i l e d .  

r Thi s  i n c l u d e s  f o o d s t u f f s , ,  merchandise be ing  d e l i v e r e d  t o  and from s t o r e s  and 

materials f o r  and from t h e  v a r i o u s  manufactur ing i n d u s t r i e s  i n  t h e  c i t y .  Lack of 

r e f r i g e r a t i o n  f o r  food,  t h e  l a c k  of e l e v a t o r s  t o  h e l p  w i t h  d e l i v e r i e s  and,  on t a p  

of i t  a l l ,  no workers  i n  many p l a n e s  and s t o r e s  made t h e  m e r c a n t i l e  a c t i v i t y  use- 

less. Thi s  i s  not  a f a i l u r e  of  t r a n s p a r e a t i u ~ i  LUL o f  t h e  a c t i v i t i ~ s  a t  trans- 

p o r t  termini . .  The impact i s  less a t  G o e t l ~ a l s  Dridge betwccn Staten I s i s n d  and 

New J e r s e y .  Bus and t r u c k  t r a f f i c  d e c l i n e d ,  bu t  more c a r s  moved through.  The Path 

t r a i n s ,  t r a v e l i n g  from,IIoboken, New J e r s e y  i n t o  Manhattan r e l y  on e l e c t r i c i t y  from 

New J e r s e y  and, t h e r e f o r e ,  were runniag ,  b u t  they ,  t o o ,  experienced a d e c l i n e  i n  

passengers .  On a n o r m 1  day,  148,000 people  e n t e r  Manhattan on t h o s e  t r a i n s .  On 

t h e  f i r s t  day of t h e  b l ackou t ,  t r a f f i c  was reduced t o  37,000 people.  Mere, aga in ,  

it. be n o t  a t r a n s i t  f a i l u r e ,  though f o r  some t h e  l a c k  of a subway connect ion  would 



discourage  people.  B a s i c a l l y ,  t he re .was  no p l a c e  f o r  people  t o  go when they  

a r r i v e d  i n  Manhattan u n l e s s  t hey  were met by a car o r  took  a  t a x i  o r  bus.  

Dis turbance  i n  ai r  t r a v e l  was minor i n  comparison w i t h  t h a t  of t h e  t r a i n s  and 

-motor t r a f f i c .  During t h e  n i g h t  of  t h e  b lackout ,  some 15,000 people  were s t r anded  

, a t  Kennedy Ai rpo r t  a f t e r  s e r v i c e  te rmina ted  a t  10:OO P.M. Plostly, t h e s e  were 

a r r i v a l s  awa i t i ng  t r a n s p o r t a t i o n  from t h e  a i r p o r t  o r  were due t o  d e p a r t  on cance led  

, f l i g h t s  which had been scheduled later' t h a n  t h i s  hour. 

Taxis  were a v a i l a b l e  f o r  most of  t h o s e  t e rmina t ing  a t  Kennedy, a s  t h e y  were 

throughout t h e  c i t y ;  a t  l e a s t ' d u r i n g  th'e e a r l y  hours  of t h e  b lackout .  Because cf 

t h e  t ime a,t which t h e  blackout  occurred ,  most of t h e  f l e e t  cabs  were a l r e a d y  f u l l y  

gassed and i n  r e p a i r ,  though maneuvering wi thout  t r a f f i c  l i g h t s  was somewhat of a 

.problem. However, s i n c e  most g a s o l i n e  pumps a r e  e l e c t r i c a l l y  a c t i v a t e d ,  t h e  number 

of t a x i s  d e c 1 i n e d . a ~  t h e  b lackout  progressed  ( informat ion  from Taxi  News Se rv ice ) .  

Changes i n  t r a n s p o r t a t i o n  p a t t e r n s  away f r o m ' t h e  c e n t e r  of impact i n d i c a t e  

more d i s t a n c e  e f f e c t s  of  t h e  b lackout .  People f r o s  New York f a i l e d  t o  a r r i v e  a t  

d e s t i n a t i o n s  out  of.New York C i t y  when they  depended upon t r a i n s  o r i g i n a t i n g  i n  t h e  

c i t y .  The main in te r -urban  l i n e  s topped o u t s i d e  t h e  c i t y ,  A M T W ,  r a n  some s h u t t l e  

t r a i n s  t o  Newark, bu t  they  e s t i m a t e  t h a t  no t  more than  a  thousand people  used t h e  

s e r v i c e .  Most of t h e  t r a i n s  te rmina ted  a t  Newark. Going n o r t h ,  AMTRAK provided 

buses to.New Haven where t r a i n s  from Boston turned  around. 'Conrai l  t r a i n s .  s e r v i n g  

Trenton, New Brunswick and South Amboy were a l s o  denied  t h e  New York t e rmina l .  Most 

trai.ns moving on t h e s e  r o u t e s  o u t s i d e  of New Yvrk C i t y  experienced d e l a y s  up t o  

s e v e r a l  . . ho11rs. 

The Flow of Informat ion  

Cpera t iona l  Knowledge i n  t h e  Affected Area 

Transpor t a t ion  flow not  on ly  i n d i c a t e s  t h e  i n t e r r u p t i o n  of  pa%sengers  and 

goods novement, but  of in format ion  a s  we l l .  The New York newspapers were s p a r s e  



as was t h e  in fo rma t ion  o r d i n a r i l y  brought personal.ly by t r a v e l e r s ,  With r e s p e c t  

t o  g e n e r a l  i n fo rma t ion  on t h e  blackout  c o n d i t i o n s ,  t h e r e  were, of course ,  r ad ios .  

The r a d i o ' s t a t i o n s  were, by and l a r g e ,  a b l e ' t o  con t inue  b roadcas t ing  on emergency 

gene ra to r s . .  The i r  t r a n s m i t t e r s  were o f t e n  o u t s i d e  of  t h e  c i t y .  T r a n s i s t o r  and 

au tomobi le  r a d i o s  became a n  impor tan t  s o u r c e , o f  in format ion .  I n  t h i s  was, people 

could  make judgments about  t h e  a d v i s a b i l i t y  of t r y i n g  t o  g e t  i n t o  t h e  c i t y  i n  t h e  

morning. The r a d i o  i n t o r m a t i o n  flow u11 c i v i l  d i s o r d e r s  i n  scattered parts  of town,  

may have helped t r i g g e r  d i s o r d e r s  i n  o t h e r  a r e a s .  While no measure is  a v a i l a b l e  

on t h e  u s e  o f  t h e s e  in fo rma t ion  channels ,  a  record of  te lephone  s e r v i c e  is  a v a i l a b l e .  

The New York B e l l  Telephone Company provides  a taped message conra in ing  i n f o r -  

mation about  c u t r e n t  news i n  t h e  c i ey .  This  is  t h e  " ~ e w  York Report," a v a i l a b l e  by 

d i a l i n g  999-1234. On a normal twenty-four hour day,  somc eight; t o  t e n  thousand c a l l s  

are r ece ived .  During t h e  twenLy f o u r  hours  ending Thursday morning, J u l y  15 ,  859,589 

cal ls  were r ece ived  on t h i s  number. In  t h e  nex t  twenty f o u r  hours ,  201,672 c a l l s  

were r ece ived .  T h i s  i s  a n  example of a n  immediate a d a p t a t i o n  t o  t h e  i n t e r r u p t i o n  

o f  t h e  usua l  i n fo rma t ion  f low and t h e  s p e c i a l  in format ion  needs genera ted  by t h e  

d i s r u p t i o n .  The i n c r e a s e  by about  one- th i rd  between t h e  f i r s t  and second days  of 

t h e  b lackout  may r e p r e s e n t  a l e adn ing  curve--more and more people becoming aware 

of ' t h e  s e r v i c e .  It Is a l s o  an  a s p e c t  of  t h e  g e n e r a l l y  i nc reased  s i g n i f i c a n c e  of 

t h e  t e l ephone  under t h e  c i rcumstances .  With n u r m l  a c t i v i t i c c  i n t e r r u p t e d ,  i t  

becomes importanb t o  communicate w i t h  t h o s e  w f ~ l ~  whom one would o r d i n a r i l y  be i n  

i n t e r a c t i o n  t o  a s c e r t a i n  t h e  changes i n  t h e  r u l e s  of a c t i o n .  It is  a l s o  a  way of 

r e t a i n i n g  t h e  r o l e  r e l a t i o n s h i p s  i n  la tency 'when they  could no t  be enac ted .  Communi- 

c a t i o n  between i n d i v i d u a l  households and between houscholds and p l a c e s  of work r e l i e d  

p r i m a r i l y  on  t h e  te lephone .  The s o c i a l  r o l e  of t e l ephone  c o m u n i c a i i o n  i n  t h e  s i t u -  

a t i o n  of a c t i o n  i n  abeyance i s  suggested by t h e  volume of te lephone  t r a f f i c .  The 

c e n t r a l - . o f f i c e  b u i l d i n g s ,  of which t h e r e  a r e  seventy  f o u r  housing t h e  exchanges, 



were on emergency power. The t o t a l  t e l ephone  t r a f f i c  of exchanges w i t h i n  New York 

C i ty  i s  t h i r t y  s i x  m i l l i o n  c a l l s  pe r  day. During t h e  f i r s t  f u l l  day bf t h e  black-  

ou t ,  e i g h t y  m i l l i o n  c a l l s  were made.. On F r iday ,  w i t h  most of  t h e  l i g h t s  back on ,  

f o r t y  one m i l l i o n  calls  were recorded ,  abou t  t h i r t e e n - f o u r t e e n  pe rcen t  above a  

nbrmal day. S ince  b u s i n e s s e s  were c lo sed  on t h o s e  days ,  t h e  g r e a t e r  volume .of c a l l s  

, o r i g i n a t e d  i n  r e s i d e n t i a l  o f f i c e s .  Telephone company e s t i m a t e s  were t h a t  t r a f f i c  

, . through r e s i d e n t f a 1  dxchanges was up by about  t h r e e  hundred pe rcen t  most of  t h e  

, f i r s t  day. 

While excess  te lephone  c a l l s ,  i n  g e n e r a l ,  r e f l e c t  a n  a d a p a t a t f o n  t o  t h e  non- 

, 
f u l f i l l m e n t .  of  o r d i n a r y  r o l e s ,  p o l i c e  emergency c a l l s  r e f l e c t  d e v i a n t  r o l e  behavior  

and d i s a b i l i t i e s  ' t o  which i n d i v i d u a l s  are s u b j e c t  due t o  t h e  f a i l u r e  of  o t h e r s .  t o  

func t ion .  C a l l s  t o  t h e  p q l i c e  emergency number, 911, i n d i c a t e  e f f o r t s  by i n d i v i d u a l s  

and households t o  s eek  he lp .  .Only a  s m a l l  p o r t i o n  o f  t h e s e  c a l l s  r e l a t e  t o  what %s 

o r d i n a r i l y  cons idered  c r i m i n a l  a c t i v i t y .  The p o l i c e  a r e ,  and a r e  more s o  . i n  a,n 
I 

emergency, a g e n e r a l  p u b l i c  s e r v i c e ,  p rov id ing  r e s c u e  i n . c a s e  of a c c i d e n t ,  t r anspo r -  

t a t i o n  t o  h o s p i t a l s  and f i r s t  a i d .  They o f t e n  respond a s  i n t e r m e d i a r i e s  betbjeen t h e  

i 

p u b l i c  and h o s p i t a l s ,  t h e  s a n i t a t i o n  depar tment ,  street maintenance,  wa te r  and 

. sewage s e r v i c e s ,  and t h e  f i r e  department .  T h e . l o g  of  911 c a l l s  does  n o t  d i f f e r e n -  

1 "  t i a te  by t h e  s o c i a l  a c t i v i t y  f o r  which p o l i c e . a r e  c a l l e d  bu t  by t h e  o p e r a t i o n a l  

. a c t i v i t y  i n  which t h e  p o l i c e  were asked t o  engage. Genera l ly ,  normal t r a f f i c  i n  t h e  

twenty f o u r  hour pe r iod  i s  17,700 calls .  During t.he f i r s t  e i g h t  .hours  a f t e r  t h e  

b lackout ,  45,000 cal ls  were r e c e i v e d .  Some i m p r e s s i o n i s t i c  ev idence  i s  a v a i l a b l e  on 

t h e  a c t i o n . r e q u e s t e d  by t h e  c a l l e r s .  Supe rv i so r s  a t  911 estimte t h a t  normally about  

f o r t y  f i v e  pe rcen t  of  t h e  cal ls  r e q u t r e  r a d i o  c a r  runs .  That  is ,  d i r e c t  p o l i c e  i n t e r -  

v e n t i o n  and f i f t y  f i v e  pe rcen t  r e q u i r e  t r a n s m i s s i o n  of i n fo rma t ion  t o  o t h e r  c i t y  

agenc i e s ,  c a l l i n g  ambulances,  f i r e  f i g h t e f s  and non-emergency s e r v i c e s , ,  No e x a c t  

f i g u r e s  have been t a b u l a t e d ,  and w e  do n o t  know whether t h e  d i s t r i b u t i o n  h e l d  when 



t h e  t o t a l  number of c a l l s  inc reased  by over t h r e e  hundred percent .  The p o l i c e  

e s t i m a t e  i s  t h a t  only t e n  t o  twenty p e r c e n t , o f  t h e s e  c a l l s  requir-ed a r a d i o  c a r  run. 

Thus, t h e  a b s o l u t e  nuinber of p o l i c e  r a d i o  c a r  runs  remained about cons tan t ,  and t h i s  

d e s p i t e  a l a r g e  f o r c e  of men on du ty  dur ing t h a t  period. Thus, t h e  a d d i t i o n a l  c a l l s  

w e r e  f o r  a c c i d e n t  s e r v i c e  and non-emergency. The non-emergency c a l l s  involved 

b lackout  r e l a t e d  events .  People i n  high rise bu i ld ings  wcrc trapped i n . e l e v a t o r s  o r  

could no t  g e t  down t h e  s t a i r s , ' h a n d i c a p p e d  and e l d e r l y  needed a s s i s t a n c e ,  ambulances 

were c a l l e d  f o r  people wi th  kidney p r o b l e d  rieeding emergency t r a n s p o r t  t o - d i a l y s j s  
. . 

c e n t e r s .  

Early i n  t'he blackout ,  a n  enormous number of people, by p o l i c e  e s t ima te ,  c a l l e d  

t o  f i n d  out  what. was happening o r  simply f o r  informat,ion about.  pub l i c  t ranspor t , ,  such , 

. a s  p e o p 1 e . h  S t a t e n  I s l a n d  complaining about l o s s  o f ' w a t e r  p ressu re  and a nurs ing  

home ask ing  f o r  a p o l i c e  c a r  t o  u s e  i ts  b a t t e r y .  t o  s t a r t  i t s  e l e c t r i c  genera tor .  

Thus,. i n  t h e  blackout ,  t h e  r o l e  of t h e . p o l i c e  expanded c6nsi,derably-their non- 

c r i m i n a l  r e l a t e d  s e r v i c e s  becoming r . e l a t i v e l y  more s i g n i f i c a n t  . 

The Blackout A s  Drama i n , t h c  Affected Arca 

Information flow a s s i s t s  in. t h e  c u l t u r a l  i n t e r p r e t a t i o n  of  t h e  event .  Thus, t h e  

informat ion  glven by t h e  r a d i o  o r  by t h e  p o l i c e  and t h e  response of t h e  p o l i c e  a r e  

dramat ic  evidence of t h e  meaning of t h e  event--meii;lings which ind iv idua le  take into . . 

account  i n  t h e l r  own a c t i o n s .  The newspapers sugges t  t h e  ways-of i n t e r p r e t l a g  what 

is happening t o  a v a r i e t y  of publ ics .  Here, again ,  t h e  impact is  not l imieed t o  

New York Ci ty ,  but  viewed a s  a moral i ty  p lay  by people i n  o t h e r  l o c a l i t i e s .  News- 

paper coverage followed a p a t t e r n .  Because of t h e  n a t u r e  of the event ,  t h e  f i r s t  ~. 

informat ion  provided was t e c h n i c a l ,  an explanat ion  of  t h e  event  i n  terms of techxlo- 

l o g i c a l  ma1.function. I n t e r e s t  moved r a p i d l y  t o  t h e  behavior of people r e spons ib le  
b 

. . 

f o r  t h e  technology, t h e  i n d i v i d u a l s  h igh i n  t h e  co rpora te  s t r u c m r e  w h o , s e t  t h e  

d e c i s i o n  cond i t ions  and t h e  opera t ing  personnel  who make and iaplcmenf dec i s ions .  



The 1mpact.s on t h e  c i t y  of t h e  blackout then'  becomes a f a s c i n a t i n g  tale-- the d i s -  

rupted a c t i v i t i e s  and t h e  adap ta t ions  t o  t h e  d i s rup t ion .  

- .  

~ i c t i m i r a t i o n  by t e c h n i c a l  and t e c h n i c a l l y  r e l a t e d  s o c i a l  f a c t o r s  is  t h e  f i r s t  

fea ture .  The i s s u e  of l a w  and o rde r  and t h e  a b i l i t y  of s o c i e t y  t o  maintain o rde r  

under stress, t h e  r o l e  of t h e  p o l i t i c a l  system and of  p o l i t i c a l  l e a d e r s  then come 

under scrutiny' .  The unfolding of t h e  drama and t h e  sea rch  f o r  a n t a g o n i s t s  and pro- 

t agon i s t s ,  v i l l a i n s  and heroes,  proceeds. The newspapers used t h e  occasion f o r  

advancing whatever c u l t u r a l  analyses  o f . s o c i a 1  problems they favored. The in te rp re -  

t a t i o n s  o f fe red  a t  t h i s  s t a g e  a r e  c o n s i s t e n t  wi th the  d iagnosis  t h a t '  t h e  e d i t o r i a l  

s t a f f  is predisposed toward f o r  any s o c i a l  i l ls.  A t  a n  e a r l y  p o i n t ,  l o c a l  u t i l i t y  

o f f i c i a l s  i n  each of thg . . loca t ions  declared  t h a t  t h e  event  would not  occur t h e r e .  

- . I n  a s s u r i n g  t h e  r e s i d e n t s  t h a t  they, indeed,  merely a r e  audience t o  a  drama t ak ing  

,. place  elsewhere..  The populat ions do not accept  t h e  dramatic image i n  i t s  t o t a l i t y  

but  s e e  i t . a s  a  precursor  t o  events  i n  t h e i r  own a reas .  A s  such, t h e i r  wi tness ing 

- . through the i r ,newspapcrs  develops a t t i t u d e s  toward t h e  u t i l i t i e s  and o t h e r  s o c i a l  

a c t o r s  involved i n ' t h e i r  o h  comnunities.  P ress  r e p o r t s  appearing a t  t h e  impact 

ceilter i t s e l f  .provide a  frame of reference--the drama a s  i t  was const ructed  by t h e  

p a r t i c i p a n t s .  The .July  1 4 t h  Daily News d i d  not  have wide c i r c u l a t i o n .  The s t o r y  

is picked up on t h e  15 th  wi th  a  s e r i e s - o f  a r t i c l e s . d e t a i l i n g  t h e  impact; t e n  m i l l i o n  

people without e l e c t r i c i t y ,  t h e  l o o t i n g ,  t h e  ec0nomi.c c o s t s ,  t h e  e s s e n t i a l  s e r v i c e s  

i n t e r r u p t e d ,  and t h e  p o l i c e  and f i r e  departments overwhelmed. The a r t i c l e s  s h i f t  

q u i t e  quickly from t h e  t e c h n i c a l  a n a l y s i s  'of t h e  causes of the. blackout t o  a r t i c l e  

seeking t o  blame. An a r t i c l e - o n  page 4 r e p o r t s  t h a t  four  days before  t h e  blackout ,  

Consolidated Edison's chairman, Charles Luce, had sa id ;  "I can guarantee t h a t  t h e  

chances of a brownotit o r  a blackout a r e  less than they have been i n  t h e  l a s t  f i f -  

t een  years ,  and t h a t  t h e  chances a r e  l e s s  h e r e  than most o t h e r  c i t i e s  of t h e  United 

S ta tes .  
I t  



L 

After  t h i s  comment, the paper begins t o  r e l a t e  s o c i a l  events  around the  

blackout .  Mayor Beame i s  r epor ted  t r y i n g  t o  u s e  t h e  blackout  a s  an occasion t o  

demonst ra te  l eader sh ip  i n  an e l e c t i o n  year .  An a n a l y t i c  a r t i c l e  on the  insurance  

p r o t e c t i o n  f o r  those  damaged n o t e s  t h a t  s t a t e  law al lows t h a t  t h e  u t i l i t y  can be 

sued f o r  only  i n t e r r u p t i o n  of s e r v i c e  a s  a  r e s u l t  of .gross  negligence of w i l l f u l  

misconduct. ' S e r v i c e  r e g u l a t i o n s  s t a t e  t h a t  when t h e  l i g h t s  a r e  out  f o r  twelGe o r  

more hours because of t h e  malfunction of t h a t  company's d i s t r i b u t i o n  system,, resi- 

- d e n t s  may,claim up t o  $100 and businesses  up to $2000 f o r  Losses, but  l i m i t  t h c  

u t i l i t y ' s  l i a b i l i t y  t o  $1,000,000. 

The July 16 th  paper con t inues  the  d i scuss ion  of t h e  economic c o s t s .  Serious 

analysks  of t h e  reasons f o r  t h e  s o c i a l  d i s o r d e r  appear, c a l l i n g  f o r  i n v e s t i g a t i o n s  

o f  t h e  loo t ing .  Denographic d e s c r i p t i o n s  of t h e  l o o t e r s  a r e  given which supplement 

t h e  a l r e a d y  implied communication t h a t  they a r e  b lack and  Htspanic, with t h e  not ion  

t h a t  some are on welfare .  The p o l i t i c a l  a c t i v i t y  of Mayor Beame rece ives  f u r t h e r  

coverage. The Small Business Administrat ion d e c l a r e s  p a r t s  of New York a  d i s a s t e r  

a r e a  on t h e  b a s i s  of- r i o t s  o r  c i v i l  d is turbances .  An ' e d i t o r i a l  ques t ions  t h e  com- 

petence of Consolidated M i s o n  both  i n  prevent ing  t h e  c r i s i s  and keeping t h e  outage 

l i m i t e d .  By the. 17th ,  Consolidated Edison i s  r e p o r t i n g  p lans  t o  prevent  f u t u r e  

blackouts .  The l o c a l  u t i l i t y  i s  saying it i s  u n l i k e l y  t o  happen again.  9 n e  a r t i c l e  

suggested t h a t  p r i v a t e l y  owned smal l  genera to r s  would reduce dependency on Consolidated 

Edison. The p o l i c e  response  i s  discussed.  Of f i ce r  Codd had ordered t h a t  no l o o t e r s  

. be s h o t  and, thus ,  bloodshed was avoided. Another e d i t o r i a l  complains t h a t  t h e  

l o o t i n g  ruined what p rogress  t h e  c i t y  had made i n  improv3:ng i ts ,  image a s  a c i t y  of 

n a t i o n a l  conventions and tourism. The J u l y  19 th  e d i t i o n  desc r ibes  some of t h e  

f i n a n c i a l  a i d  programs f o r  bus inesses ,  such a s  t h e  Small Business ~ d m i n i s t r a t i o n ' s  

Emergency Aid Commission, a matter t h a t  came i n  f o r  p r a i s e  i n  t h e  next  day ' s  edi-  

t o r i a l .  Other a r t i c l e s  d e a l  wi th  cour t  backlogs of a l l eged  l o o t e r s .  The J u l y  20th 



e d i t i o n  d,escribes.  c a r t e r ' s  p l a n  f o r  a i d .  The next  d a y ' s  paper  wrote  c r i t i c a l l y  

of t h e  Ca r t e r  Adminis t ra t ion  f o r  n o t  p rov id ing  an .a ,uequate  p l a n  of  r d l i e f .  Con- 

s o l i d a t e  Edison i s  sub jec t ed  t o  f u r t h e r ' 8 c r u i ; i n y .  'By t h e  21s t ,  t h e  Da i ly  News 

t u r n s  t o  an  a ~ l a l y s i s  of t h e  p o l i t i c a l  and economic i m p l i c a t i o n s  of  t h e  b lackout .  

consol ida ted  Edison would have gone bankropt had t h i s - b l a c k o u t  t aken  p l a c e  i n  1974 
. . 

be fo re  t h e  purchase of two new power p l a n t s ' a n d '  t h e i r  investment  i n  new equipment. 

T'he b lackou t ' s  i m p l i c a t i o n  f o r  t h e  mayoral e l e c t i o n  Gias su r f ac ing .  ~ e a m k  and t h e  

d t h e r  cand ida t e s  scrambled t o  g ive  an  impress ion  of p r o v i d i n g , l e a d k r s h i p .  By J u l y  

' 

22nd, C a r t e r  was r epo r t ed  t o  have r e l a t e d  i o o t i n g  t o  t h e  u~employment s i t u a t i o n .  

Thus, t h e  l o c a l  p i c t u r e  w a s  one of blame of u t i l i t y  as a  v i l l a i n ,  t h e  m i n o r i t i e s  

f o r  having broken r anks  and t a r n i s h i n g  t h e  c i t y ' s  image,' and t h s  p o l i t i c a l  explo i -  . . . , 

t a t i o n  of t h e  s i t u a t i o n ,  t h e  l o c a l  l e a d e r s h i p  w i t h  t h e  e x c e p t i ~ n  of t h e  SBA, t h e  
. . 

f e d e r a l  ' government was t r e a t e d .  as, t o o  d i s t a n t  from the problem. 

The Blackout As Drama Away From t h e  Affec ted  Area 

Newspapers i n  f i v e  c i t i e s  i n  v a r i o u s  p a r t s  of  t h e  coun t ry  were' s e l e c t e d .  These 

included t h e  Chicago Tr ibune; in  a midwestern c i t y ,  bu t  o the rwi se  a  l a r g e  rnetropol'is., 

much l i k e  New York C i ty ;  t h e  Boston Globe, i n  ano the r  l a r g e  me t ropo l i s ,  bu t  c h i s  

t ime i n  New England; t h e  Washington P o s t ,  i n  t h e  c i t y  most concerned w i t h  f e d e r a l  

governments; , t h e  Des Ploines Reg i s t e r ,  t o  p rov ide  a n  example of a  midwest a g r i c u l -  

t u r a l  center . ;  and t h e  Houston Pos t ,  t o  r e f l e c t  t h e  mood o f ' a  c i t y  c lo se ly ' bound  t o  

t h e  energy indus t ry .  A pat . tern emerges i n  a l l  f i v e  c i t i e s .  The news is i m e d i a t e l y  

The J u l y  1 4 t h  Chicago Tribune c a r r i e d  a page one h e a d l i n e  . repor t  on t h e  black-  

out  r e f e r r i n g  t o  t h e  breakdowns i n  communication and t r a n s p o r t a t i o n  problems i n  

h o s p i t a l s  and a i r p o r t s ,  and p r e s e n t s  some t e c h n i c a l  r ea sons  f o r  t h e  blacko.ut.  The 

r e p o r t  of t h e  s o c i a l  response  t o  t h e  event  begins  w i t h  informat ion  on t h e ' a c t i v i t i e s  

of Mayor Beame and Governor Carey a s  t hey  t r y  t o  mob i l i ze  f o r  t h e  emergency. While 

mentioning l o s t i n g  i n  some a r e a s ,  t h i s  i s s u e  of  t h e  CI~icago Tribune g e n e r a l l y  r e p o r t s  



a f e s t i v e  and coopera t ive  atmosphere. The rep,ort inc ludes  a  comment from Cornon-. 

weal th  H i s o n  o f f i c i a l s  i n  Chicago saying t h a t  a  comparable blackout was un l ike ly  

i n  Chicago. 

h he j u l y  15 th  e d i t i o n ,  whi l e  r e p o r t i n g  t h e  rees tabl i shment  of some transpor-  

t a t i o n . a n d  some reopenings of bus iness ,  e i a b o r a t e s  on ' t he  s o c i a l  c o n f l i c t s  which 

b e g i n ' t o  s w i r l  around t h e  blackout.  Pres.ident Car te r ,  Mayor.Beame and Governor 

Carey are c a l l . i n g .  foy  i n v e s t i g a t i o n s  i n t o  t h e  reasons  f o r  t h e  blackout.  Reports 

of arrests f o r  t h e  l o o t i n g  and t h e  c o s t s  t o  bus iness  a r e  c a r r i e d  along w i t h  t h e  

n o t e  t h a t  l o o t i n g - w a s  r e s t r i c t e d  t o  p a r t i c u l a r  a reas .  They repor t  t h a t  otherwise 

t h e r e  was no panic. i n  the '  c i t y .  The l o c a t i o n a l  r c s t r i c  t i o n  i s  a  code f o r '  t e l l i n g  

t h e  p u b l i c  t h a t ' " m i n o r i t i e s "  are involved. A t  t h e  same time, they  p lay  down t h e  

p o s s i b i l i t y  of similar d i s o r d e r s  i n  Chicago. 'With emergency genera to r s  i n  h o s p i t a l s  
. . 

and p r i sons ,  Chicago is  prepared t o  handle t h e  problem a t  i t s  incep t ion  a t  t h e  

t e c h n i c a l ' l e v e l . '  By J u l y  16, more d e t a i l e d  informat ion .on.  t h e  t e c h n i c a l  causes  was 

a v a i l a b l e ,  ass&sm&nts of t h e  .economic c o s t e  of t h e  blackout and of t h e  l o o t i n g  

were offered. The bus iness  s e c t i o n  of t h e  paper recorded shock wave c f f e e t s  on the 

midwest Stock exchange. S ince  t h e  midvesc excha'ug is a dcycrldenf of t h e  national, 

brokerage houses headquartered i n  New York., l o s s  of s a l e s  i n  t h a t  exchange were 

i n e v i t a b l e  v i e  t h e  c l o s i n g  of t h e  New-Yirk exchange. The e d i t o r i a l  dwelt on the  

l o o t i n g ,  comparing t h e  p resen t  t o  t h e  1965 blackout .  ~ e r m i s s i v e  society. .was t h e  . 
. . 

c u l p r i t .  By Ju ly  17,  t h e  b lackout  repore  wae on page 34. The breakdown of .pub l i c  
. . 

o r d e r  w a s . i n t e r p r e t e d  as a func t ion  o f . t h e  n a t u r e  of the ,na ' tuce  and, rhuo, somathing 

.. * 

, p e c u l i a r  t o  New York. It repor ted  in some d e t a i l  about c o s r s  of closi,ngs t o  res tau-  
. . 

r a n t 8  and retail  sto.ree'  and recorded Hayor ~ e a m e ' s  a t t a c k  on t h e  New York Edi'son 
. . .  

company f o r  gross  negl igence . .  

The Boston Globe o.f J u l y  1 4 t h  ran  h e i d l i n e s  on t h e  t e c h n i c a l  reasons  f o r  t h e  

. . 

b l a c k o u t  a n d  i ts t f  f & t  t r a n s p o r t a t i o n  and entertainment.  ~ e ~ o ; t s  of minor l o o t i n g .  

w e r e ' c a ~ i e d .  By J u l y  15th ,  more ana lyses  of, t h e  t e c h n i c a l  reasons  f o r  t h e  outage - 



were received,  but  t h e  emphasis began t o  s h i f t  t o  a s s e s s i n g  blame. The antagoni . s t s  

i n  t h e  drarqa .began t o  t a k e  shape. . They repor ted  c a l l ;  f o r  - inves t iga t ions  of t h e  

causes,  Consolidated.  Edison w a s  blamed, t h e  l o o t e r s  were blamed. why were some : 

areoe  peace fu l .whi l e  other 's  were a r e a s  of  loo t ing .  On page 3 8 , .  they  wrote a n . . ' a r t i c l e  

c r i t i c a l  o f  ConEd f o r  only having p a r t i a l l y  followed t h e  recbmendat ions  f o r  

avoiding blackouts  a f t e r  1965. They had.p laced some genera to r s  i n  h o s p i t a l s . a n d  

t r a i n ' s t a t l o r i s  and two-way r a d i o s  on . t r a i n s  but' had not  enabled t h e  a i r p o r t s  t o  

opera te  a t  n igh t  ., The bus iness  s e c t i o n  o.f t h e  paper' drkw Chicago ' . t n to  t h e  drama, 
, . 

r epor t ing  t h e  attelhpt of t h e  l a r g e  brokerage. 'houses i n  New York t o  f o r c e  t h e  
. . 

Chicago bpard t o  c l o s e  on Thursday by c ~ u r t  ac t ion .  They ran  another  a r t i c l e  on 

t h e  t a x  losses ,  a d v e r t i s i n g  a n d  insurance.  

.,. ,, A t  t h i s  point ,  they  examined t h e  l ike l ihood  of a  s i m i l a r  event i n  Boston, no t ing  

. t h a t  l a r g e r ' c i t i e s  a r e  only  p o s s i b l e  w$th e l e c t r i c i t y  and , t h a t  b lackouts  a r e  probable.  

' .  The Boston Globe Boston Edison o f f i c i a l s  as- : saying t h a t  such- b lackouts  a r e  

un l ike ly  i n  Boston because t h e  c i t y  is  served by d i v e r s e  power l ines - -desp i t e  t h e  

., f a c t  t h a t  t h i s  f l e x i b i l i t y  d i d  not he lp  New York.  he e d i t o r i a l  launches a  genera l  

c r i t i q u e  of New York soc ie ty .  The v a s t  ma jo r i ty  of New Yorkers,. they  write:, seemed 

a b l e  t o  a d j u s t  t o  and cope wi th  t h e  crisis. , Y e t ,  i n s t e a d  of paying u t i 1 i t i e s . t o  

improve o r  redes ign t h e  system, they ttould apparent ly  r a t h e r  pey as t hey  d i d  o n  
- .  

Wednesday night .  

On J u l y  16th ,  a  power l i n e  came down, producing a f i v e  hour power' i n t e r r u p t i o n  

on t h e  o u t e r  Cape which a f f e c t e d  some 17,000 customers. A r a t h e r  r o u t i n e  event ,  

. which might o r d i n a r i l y  have gone -unreported i n  t h e  Boston Globe, meri ted page one 

a t t e n t i o n .  It,, too ,  was drawn i n t o  t h e  drauia. blayor Ber.me was repor ted  v i s i t i n g  

t h e  s i t e  of f i r e s  and l o o t i n g  and o rde r ing  an i n v e s t i g a t i o n  i n t o  t h e  blackout--but 

o therwise , . . the  adap ta t ion  of t h e  municipal government o r  i t s  engagement wi th  t h e  

s t a t e  and ' f e d e r a l .  a u t h o r i t i e s  was not  of c e n t r a l  i n t e r e s t  f n  Boston. An e d i t o r i a l  

; 
i n t e r p r e t e d  l o o t i n g  i n  terms of t h e  paper 's  s o c i a l  philosophy, a t t r i b u t i n g  i t  t o  



pover ty  "and p o i n t i n g . o u t  t h e  need f o r  b e t t e r  d i s t r i b u t i o n  of income. By Ju ly  

'I 

1 7 t h ,  a  s t a f f  a r t i c l e ,  on page 15 contemplates t h e  prospect  f o r  Boston. The 

p o s s i b i l i t y  of  l o o t i n g  is  accepted and d e a l t  wi th  i n  economicinsurance.terms. 

Boston merchants would 'not have coverage, p a r t i c u l a r l y  those  i n  t h e  poor a r e a s ,  

and Federa l  Crime Insurance programs a r e  no t  we l l  publ ic ized .  . 

The Washington Pos t ,  l i k e  the  papers i n  t h e  o t h e r  c i t i e s  opened i t s  Ju ly  

1 4 t h  morning e d i t i o n  wi th  a page 1 s t a f f  r e p o r t  r e f e r r i n g  t o  t h e  t e c h n i c a l  

causes  o f ' t h e  blackout and t h e  i,mme.diate impacts o n , t r a n s p o r t a t i o n  and enter -  

tainment. This  paper c a r r i e d  t h e  response  of t h e  p o l i c e  t o  d i s o r d e r ,  t h e  com- 

ments o f ' t h e  mayor on p u b l i c  o r d e r ,  but  added t h a t  New Yorkers seem t o  be taking 

t h e  b lackout  wi th  good humor. O n  J u l y  1 5 t h  the page 1 s t o r y  on t h e  blackout 

concentra ted  on t h e  i s s u e  of pub l i c  order .  The l o o t i n g  had occurred.  The pub- 

l i c  o rde r  i n  i n  New York depended on where you were. P a r t s  of the  c i t y  had a  

ho l iday  a i r ,  while o t h e r s  h a d - t h e  look of a war. They turned t o . t h e  s o c i a l  econ- , 

omic e f f e c t s  and t h e  government responses. The o r d e r s  f o r  an i n v e s t i g a t i o n  by 

C a r t e r  and- Beame were repor ted .  . Potomac E l e c t r i c  and Power Company assured 

Washingtonians t h a t  t h e  p o s s i b i l i t y  of a  blackout  i n  Washington was "very remote'' 

because of power r e s e r v e s  and pool ing  and communication, but  t h a t  i f  i t  were t o  

occur ,  t h e  p o l i c e  and f i r e  departments h a v e  emergency genera t i r e .  On J u l y  1 6 t h ,  

a n  e d i t o r i a l  r e f l e c t e d  on our  dependence on e l e c t r i c i t y  and what they ca l l ed .  t h e  

love-hate r e l a t i o n s h i p  between New. ~ o r k  Ci ty  and Consolidated Edison. It can 

.happen i n  Washington, they w r o t e , . r e g a r d l e s s  of what Potomac E l e c t r i c  says. 

'Their  s o c i a l  i n t e r p r e t a t i o n  involved an s r t i c l e  on' poor a r e a s  where t h e  l o o t i n g  

occured, interviews w l ~ l i  pover ty  workers, p o l l c c ,  and s o c i o l o g i s t s .  The or~tcome 

was a g e n e r a l  c r i t i q u e  o,f New York City.  The Washington Post  wro'te t h a t  New York 

revealed  t o  t h e  world Wednesday n i g h t  t h a t  i t  is  something l e s s  than a  "wonderful 

town". The Ju ly  1 7 t h  i s s u e  repor ted  Mayor Beame's c a l l  f o r  harsh  p e n a l t i e s  



a g a i n s t  1oot.ers.  I n  a syndicat'ed column, K r a f t  i n t e r p r e t e d  t h e . l o o t i n g  a s  a 

s i g n  t h a t  t h e  poor  a r e a s  i n  t h e  c i t i e s  cannot  be  igdored .  By J u l y  1 8 t h  t h e y  

were concent ra t ' lng  on t h e  r e p r e s s i v e  a c t i v i t i e s  o f  government, r e p o r t i n g  t h a t  

Mayor Beame and borough P r e s i d e n t  S u t t o n  were c a l l i n g  a g a i n  f o r  s e v e r e  t r e a t -  

,merit of t h e  l o o t e r s .  Thus wh i l e  Boston b u i l d s  a p i c t u r e  o f  economic d i s a s t e r ,  

Washington, a s  a  government c i t y  and one t h a t  h a s  had i t s  s h a r e  of c i v i l  d i s -  

tu rbances ,  sees t h e  b lackout  a s  a problem i n  s o c i a l  o r d e r .  
, 

The Des Moines R e g i s t e r ,  on J u l y  1 4 t h , , o p e n e d  a f r o n t  page s t o r y  w i t h  t h e  

t e c h n i c a l  d e t a i l s  of  t h e  causes  and t h e  e f f e c t s  on t r a n s p o r t a t i o n  and c i t y  ser- 

v ices .  .They noted ,  though, t h a t  most r e s i d e n t s  remained calm i n  t h e  darkness .  

More d e t a i l s  on t h e  t e c h n i c a l  problems appeared t h e  n e x t , d a y ,  and then  they  be- 

gan t o  r e p o r t  on t h e  s o c i a l  c o n f l i c t :  r e a c t i o n s  of  o u t r a g e  expressed  by F e d e r a l  

Power Commission and by Mayor Beame, a  r i s i n g  t i d e  of p u b l i c  i n d i g n a t i o n  ove r  t h e  

performance of t h e  u t i l i t y  and i n d i v i d u a l s ,  b u s i n e s s  and eovcrnmenC agene i e s  

t h a t  have s u f f e r e d  los , ses  a r e  bombarding t h e  company w i t h  damage s u f t s .  'They 

stress t h e  p a r a l y z i n g  e f f e c t s  of  l o s s  o f -  e l e c t r i c i t y  on t r a n s p o r t a t i o n ,  b u s i n e s s  

and home a c t i v i t i e s .  They publ i shed  r e a s s u r a n c e s  a s  t hey  r e c a l l e d  t h a t  i n  1962 

and 1965 a blackout  i n  t h e  Midwest had r e s u l t e d  from. f a i l u r e  o f  ' ~ o r t  Randal l  

Dam Power Stat ion ori t h e  Missour i  River.  S ince  t hen  improvements i n  t h e  power 

g r i d  system have kept  l o c a l  power f a i l u r e s  from sp read ing ,  s o  t h a t  no area-wide 

b l ackou t s  have occur red  .in t h e  Midwest. On J u l y  1 6 t h  t h e  b lackout  s t o r y  appeared 

on page 8. A r t i c l e s  analyzed blame and c o s t  and t h e  l o o t i n g .  I n q u i r i e s  i n s t i -  

t u t e d  by t h e  Fede ra l  Power C o m i s s i a n  i n t o  . . t h e  cause  of t h e  b lackout  were repor-  
\ 

ted.  The J u l y  1 7 t h  paper  recorded t h e  a r r e s t  and d e t e n t i o n  i n  t h e  c o u r t s  of 

s e v e r a l  thousand l o o t e r s .  On J u l y  1 8 t h  i n . a  page 4  a r t i c l e  t h e y  asked what 

would happen i n .  Iowa i f  c i t i z e n s  demanded more e l e c t r i c i t y  t han  u t i l i t y  companies 

could come up with.  Thei r  conc lus ion  was t h a t  t h e  company would swi t ch  o f f  



customers. On July  1 9 t h  they r a n  a  s t o r y  on page 28  ' a s  t o  whe the r ' ca r t e r  w i l l  

d e c l a r e  New York Ci ty  a  d i s a s t e r  a r e a  -- a  choice  he l a t e r  r e j e c t e d .  - 
The   oust on Post  r epor ted  on t h e  pub l i c  o rde r  i t s u e  i n  i t s  f i r s t .  headline.  

s t o r y  on J u l y  14th. They noted t h a t  Governor Carey had put  t h e  ~ a t i o n a l  Guard 

o n . t h e  a l e r t .  .They repor ted  t h e  c o n f l i c t  between Mayor Beame and Consolidated 

~ d i s o n .  The p u b l i c  o rde r  i s s u e  remained c e n t r a l  on J u l y  1 5 t h ,  no t ing  t h a t  most 

Rew, Yorkers took it i n  s t r i d e  whi le  t h e r e  was mass loot'i'ng and t h a t  ..Consolidated 

Edison was c r i t i c i z e d  by t h e . p o l i t i c i a n s .  They quoted t h e  IIouston Light ing  and 

Powcr Company s~nkesplan t o  the e f f e c t  t h a t  a bl.ackout was u n l i k e l y  i n  Houston 

s i n c e  they have power r e s e r v e ,  have never had one, and have a  smal ler  system.. 

Power b lackouts ,  they s a y , ,  a r e  more l i k e l y  from hurr icane  than from power f a . i l u r e  

' . I n  Houston. On page 3 they  quote  a  Houston psychologis t  who was i n  New York and 

s a i d  t h a t  people r o s e  t o  t h e  occas ion because t h e r e  was precedent f o r  i t .  Every- 

.one made awequa1  s a c r i f i c e .  People ac ted  decent ly .  The IIot~ston Post  blamed t h e  

media f o r  t h e  high coverage of crime.. This  followed i n  a  number of Associated 

. .. 
p r e s s  s t o r i e s  abbut crime and t h e  way New Yorkcrs were coping w i t h  it .  On July  

1 6 t h  a s h o r t  i n t e r r u p t i o n  of power i n  t h e  Houston a r e a ,  l eav ing  8,OUO i n  

Houston without  e l e c t r i c i t y  a s  l i g h t n i n g  h i t  t h e  l i n e s  and po les  i n  t h e  sub- 

s t a t i o n ,  meri ted page 1 p r e s e n t a t i o n ,  They noted,  though, . t ha t  i t  was un l ike  

t h e  New York City b lackout ,  s i n c e  only  a. mlitur area waa a f fec ted .  On .Tuly 1 7 t h  

they  r a n  an  Associated P r e s s  s t o r y  on page 2 about crowded j a i l s  of New York 

c i t y ,  and on Ju ly  1 8 t h  they r a n  a United P r e s s  I n t e r n a t i o n a l  s t o r y  on page 1, 

n o t i n g  t h a t  30,000 people i n  New York and .New.Jersey were a f f e c t e d  by another  

power outage. They noeed t h a L  the  responded t o  t he  blackout  --Sutton, . 

J a v i t s ,  Beame - -a l l  condemning t h e  l o o t e r s .  



Economic Inipacts.  . . 

E f f e c t s  o n  c e r t a i n  a s p e c t s  of  t h e  economy are i n d i c a t e d  b y  i t o c k  exchange 

f i -gures .  .We had hoped t o  o b t a i n  d a t a  on t h e  c l e a r i n g  of  bank checks payable 

t o  New York banks as a measure of b u s i n e s s  f low through New York, b u t  t h a t  w a s  

? 
n o t  poss ib l e .  The conso l ida t ed  t r a d i n g  r e p o r t s ,  however, f o r  New York Stock 

. . 

.Exchange i s s u e s  and f o r  t h e  exchanges i n .  Boston, P h i l a d e l p h i a ,  and t h e  P a c i f i c  

and t h e  Midwest show t h e  t r end  i n  s e c u r i t i e s .  The exchanges o u t  of New York 

are depenaent on New York ones .and t h e r e f o r e  s u f f e r  'shock wave type  e f f e c t .  
. . 

Table 5 shows t h e  l e v e l  of t r a d i n g  i n  t h e s e  v a r i o u s -  exchanges. 

Tabie 5 shows the l e v e l  of trading i n  these  various  exchanges. 

TABLE 5 , 

NEW YORK STOCK EXCIWCE ISSUES 
Consolidated Trading 

( i n  t howsand s )  

New phi la-  

- Boston delphia P a c i f i c  llidwest Total  York 

July 11,  Monday 19,790, 128. 422. 824. 854. 23,098. . 

July 12; Tuesday 22,470 118. 372. 1,452 1 , 5 5 2 .  27,584 

July 13 ,  Wednesday 23,160 . 238. 215. 966. 1 ,303  27,370 

July 14', Thursday Closed Closed c losed  569. 410. . 
N.I. 

July 15, Friday 29,120. 386. 360. 1 ,212.  1 ,609.  
34,494. 

I 

S a l e s  on Fr iday ,  J u l y  1 5 t h  seem t o  compensate a  b i t  f o r  . those l o s t  du r ing  

t h e  c l o s i n g  of  t h e  exchange on J u l y  1 4 t h ,  b u t  n o t  n e a r l y  t o  t h e  expected l e v e l .  

Were Fr iday  s a l e s  completely t o  i n c l u d e  d e f e r r e d  Thursday s a l e s ,  t h e  t o t a l  f i g u r e  

would have been some 20 m i l l i o n  s h a r e s  h ighe r  than  i t  is. A t e c h n i c a l  reason  f o r  

bus ines s  no t  be ing  handled by o t h e r  exchanges on J u l y  1 4 t h  w a s  t h a t  t h e  l a r g e s t  

b roke r s  and n a t i o n a l  c o r p o r a t i o n s  used c o q ' u t e r s  based i n  Manhatten and could 

n o t  handle t r a d i n g  wi thout  t h a t  equipment. Also, s i n c e  most t r a d i n g  occu r s  

through t h e  New York exchange, t h e  proper  opening p r i c e s  £ o r  s t o c k c o u l d  n o t  b e  

f i x e d  when i t  c losed  on t h e  14th.  Brokers  went .to ' f e d e r a l  c o u r t  t o '  keep t h e  



P a c i f i c  and Midwest branches  from opening,  b u t  l a t e  i n  t h e  day t h e  c o u r t  ru l ed  

t h e y  could  b e  opbned --in e f f e c t ,  l e a v i n g  some t r a d i n g  t ime f o r  t h e  P a c i f i c  and 

Midwest exchanges. The Boston and Phi lade l .ph ia  never  d i d  open. Doubtless ,  rami- 

f y i n g  e f f e c t s  on tihe ove r seas  exchanges were a l s o  exper ienced ,  b u t  d a t a  on t h e i r  

t r a d i n g  i s  n o t  a v a i l a b l e .  
4 

Impac t s ' on  Heal th  Or 'ganizat ions 

Some of t h e  e f f e c t s  on h e a l t h ,  p a r t i c u l a r l y  m o r t a l i t y . a n d  morbid i ty ,  are 

a v a i l a b l e  from h o s p i t a l  and c i t y  s t a t i s t i c s .  I n t e r r u p t i o n  of  h e a l t h  main ta in ing  

equipment f o r  t h o s e  n o t  i n  h o s p i t a l  s e t t i n g s ,  such a s  t h o s e  on r e n a l  d i a l y s i s  

u n i t s  where t h e r e  was nb a u x i l l i a r y  g e n e r a t o r ,  would be  t h e  most s e r i o u s .  Only 

a few p e o p l e  coul'd have been caught  i n . t h e  circumstanc.es  an6 we have no r eco rds  

of them.  here. could  have been d e a t h s  a t t r i b u t a b l e  t o  t h e  d i f f i c u l t y  of b r ing ing  

a i d  t o  v i c t i m s , ' b u t  w e  have no f i g u r e s  on t h a t  e i t h e r .  The s o c i a l  s t r a i n  of sud- 

den ly  l o s i n g  s o c i a l  suppoxt as t h e . r o l e  system i s  suspended, t h e  p h y s i c a l  s t r a i n s  

i n c u r r e d  by people  who walked up many stairs o r  people  w i t h  r e s p i r a t o r y  prublerns 

f i n d i n g  themselves i n  c lo sed  b u i l d i n g s  wi thout  adequate  a i r  cond l t i bn ing ,  age a l l  

i n c r e a s i n g l y  exposed t o  mor t a l  danger.  Dai ly  m o r t a l i t y  r a t e  f i g u r e s  a r e  g iven  i n  

Table  6 a l o n g  w i t h  tempera ture  d a t a  -- g e n e r a l l y  p o s i t i v e l y  a s s o c i a t e d  w i t h  mor- 

t a l i t y .  

I 



NEW YORK CITY'DEPARTMENT OF PUBLIC HEALTH 

July 1977 Mortal i ty  Day's High 
Date - Rate Temperature 

1, h i d a y  193, . 8 7 

2, Saturday 2 04 8 6 

3,  Sunday 188 8 4 

4 ,  Monday 202 8 8 

5 ,  Tuesday. 228 95 

6, ~ e d n c s d a ~  ' 223 8 5 

7, ,.Thursday 222 7 6 

8, Friday 190 8 8 

9, Saturday 

10, Sunday 

' 11, Monday 

12, ~ u e s d a y  
4 

-13, Wednesday 

14, ' ~ h u r s d a ~  

15,. Friday 

16, Saturday 

17, Sunday 

18, Monday . 

19, Tuesday , 

I 20, Wednesday 

21, Thursday 

22, Friday 

23, Saturday 

24, Sunday 

2.5, Monday 

26,  Tuesday 

27, Wednesday . 17 3 81 

28, Thursday 197 80 

29, Friday 17 9 8 2 

30,. Seturday 182 82 

31, Sunday 219 8 8 



Then t h e  blackout  per iod  from the  1 4 t h  t o  t h e  16 th  of Ju ly ,  m o r t a l i t y  

w a s  a  b i t  h igher  than dur ing  t h e  per iod  immediately preceding i t .  Temperatures 

were. i n  t h e  90's  throughout those  days. On t he  o t h e r .  hand, o t h e r  per iods ,  f o r  

example t h e  5 th '  through t h e  7 t h  o f  .Thy, a l s o  had .moderately high temperatures 

and h i g h  m o r t a l i t y .  And t h e  per iod  of t h e . 1 8 t h  to .  t h e  22nd of J u l y  was one of 

ve ry  h igh  temperature and an even h igher  mor ta l i ty .  Now, given t h e  drop i n  

i n d u s t r i a l  a c t i v i t y  and t h e  'use  o f  t r a n s p o r t a t i o n ,  m o r t a l i t y  should have dropped 

dur ing  t h e  blackout  per iod .  Deaths a t t r i b u t a b l e  t o  work and t r a f f i c  acc iden t s  

should have bccn n i l  -- almost as  i f  it  had been a  Sunday. The i s s u e  i s  c l a r i -  

f i e d  i n  p a r t  by examining m o r t a l i t y  r a t e s  by cause of death.  The 13th;  14 th ,  and 

15 th .migh t  be  compared wi th  t h e  previous Wednesday, fhursday,  Friday sequence, . 
. 

and t h e  two Wednesday, Thursday, Friday sequences fol lowing the  blackout .  There 

does no t  seem t o  be much d i f f e r e n c e  between t h e  Wednesday and Thursday-Friday 

dea th  rates i n  those cornparism weeks, a t  l e a s t , n o t h i n g  comparable t o  the  jump 

of f i f tx - seven  cases ,  almost t h i r t y  percent  over the  Wednesday f i g u r e  expe- . 

r i enced  on t h e  f i r s t  day of t h e  blackout .  Table 7 eornpares deaths  on these  d a y s  

by t h e  age of t h e  deqeased and causes .of  death.  

TABLE 7 

CAUSE OF DULTH'ON J ~ Y .  13, 14 ~UIQ 15, i97jt 

(in percents) 

Cardiovascular 

Total Respirztory Rena 1 Homicide - Other - 
Date 13 14 15 13 14 15 13 14 15 13 14 15 13 14 1s 

64- 41 33 33 30 43 40 32 20 19 
-- -- -- 51 47 48' 

Age 
6S+ 59 67 67 70 57 60 68 80 81 

1 -- -- 49 33 .52 

TOTAL N- 1176)(234) (207) ~ ( 2 0 )  (26) (20)  (75)(123)(107) (4) ( 6 )  (5) (77) (79) (75) 

* 
Source: New York City Department of Public Health, Office of Vdtaf S t a t i s t i c s  



Looking a c r o s s  t h e  bottom l i n e  a n  immediate jump i s  appa ren t  on t h e  f i r s t  day 

' o f  t h e  b lackout  i n  d e a t h s  due t o  r e s p i r a t o r y  f a i l u r e s .  By t h e  second day of 

t h e  b lackout ,  t h e  numbers r e t u r n  t o  t h e  l e v e l  of t h e  p rev ious  day. I n  ca rd io -  

vascular - rena l  d e a t h s  t h e r e  was a l s o  a jump, i n  f a c t  on i n c r e a s e  of n e a r l y  two- 

t h i r d s  on t h e  f i r s t  day of t h e  b lackout  w i t h  t h e . h i g h  r a t e  cont inued on t h e  

second day. There may a l s o  have been a n  i n c r e a s e  i n  homicides,  b u t  t h e  numbers 

a r e  $0 s m a l l  t h a t  the.  amount of  v a r ' i a t i o n  from day t o  day is n o t  a r e l i a b l e  

T h e r e  was no change i n  d e a t h s  due t o  a l l  t h e o t h e r  caus&s,  such  a s  can- 

c e r  dea ths ,  acc iden t  dea ths .  

E x p d n i n g  t h e  age d i s t r i b u t i o n  i t  appea r s  t h a t  b lackout  s o c i a l  c o n d i t i o n s  
I . 

i n c r e a s e  t h e  p r o b a b i l i t y  of d e a t h  among t h o s e  s i x t y - f i v e  and over .  However, t h e  t 

, . p r o b a b i l i t y  of  d e a t h  from r e s p i r a t o r y  f a i l u r e  w a s  h ighe r  f o r '  t hose  under s i x t y -  

. f i v e ,  wh i l e  f o r  t h e  ca rd iovascu la r - r ena l ,  i t  was h ighe r  f o r  t hose  ove r  s ix ty - f  i v e .  

The homicides were a l l  under s i x t y - f i v e ,  w i t h  one except ion. .  No d i f f e r e n c e  by 

age  appea r s  f o r  a l l  o t h e r  causes  of dea th .  

Shor t  of m o r t a l i t y  i t  i s  be l i eved  t h a t  t h e  b lackout  l e d  t o  a  number of 

pe r sona l  i n j u r i e s ,  people h u r t  I n  t h e  mel&e of the l o o t i n g  o r  o t h e r  a c c i d e n t s  i n  

t h e  dark.  This  may be a s ses sed  from r e c x d s  of emergency room and c l i n i c  v i s i t s  

i n  h o s p i t a l s  i n  t h e  a r e a s  i n  which d i s t u r b a n c e s  occurred.    able 8 shows t h e  

a d u l t ,  c h i l d ,  and p s y c h i a t r i c  eme.rgency r o o m , v i s i t s  on J u l y  1 4 t h ,  t h e . f i r s t  day 

of t h e  b lackout ,  compared w i t h  the prev ious  Thursday, J u l y  7 th .  The t a b l e  a l , so  

shows t h e  record of ambulznce c a l l s  and v i s i t s  t o  t h e  



TABLE 8 

NEW YORK CITY 
HEALTH'ANDHOSPITAL CORPORATION , 

PIERCENCY IWD CLINIC VISITS* 

Adult  Chi ld  P s y c h i a t r i c  
Emergency Fmergency ~mergcncy  Ambulance C l i n i c  

Room Room . Room Runs V i s i t s  T o t a l s  

J u l y  ,1977 7 14 7 14 7 14 7 14  7 14  ' 7 14 
.kl&&tene 110 113 

54 40 34 2 1  28 , 1 0  1552 1 2  1778 196 

2. ~ o t i v e r n e u r  NA NA NA NA NA. NA: NA NA 950 136 950 136 

3. Harlem 222 314 66 8 0  8 -- ' H I  NI 904 25 1200 4 i 9  

4. Metropo l i t an  N I  N I  N I  N I  N I  N I  N I  N I  500 - N I  , N I  

5, Sydenham 56 107 7 20 N I  N I .  NI NI . 3 6 1  1 6  425 143  

Bronx 
6;--'~ronx Municipal 237 304 208 190 24- 20 N I  N I  . 1588 157 1634 671 

7. Lincoln 179 388 21 127 25 1 5  21 7 1477 66 1723 603 

8. N.C. Bronx.  116 N I  26 N'f N I  N I  30 HI 449,- N I  621 N I  

Brook1 n 
9;--tmrt& I s l agd  208 242 49 56 1 2  3 11 16 .  7 i 6  271 996 ' 588 

101 Cumberland 1.56 178 102 9 1  N I  N I  36 1 0  576 56 870 335 

11. G r a e ~ l y o i n ~  l l G  177 43 76 '81 N I  N I  N I  557 47 716 300 

12. Kings 556 547 246 174 N I  H I  N I  N I  1144 92 1946 813 

I ) - % E i u r s t  159 189 27 1 9  N I  N I  6 5 1217 ,720 1409 d34 

14. Queens 170  127 66 60  6 6 2 ' 7 , 756 480 1000 680. 

"Source: Health a n d  Hospi ta l  Corporat ion,  Systems Develop.aent and Opera t ions  Of f ice .  
b fe t ropo l i t an  and N . C . B . .  excluded from t o t a l  as i n s u f f i c i e n t  i n f o r m t i o n  
NI- No Inform- t  ion Ava i lab le  
NAd Not A p p l i c a b l e ,  



The Civil d is order 

In' exp lo r ing  t h e  response of  t.he v a r i o u s  a s p e c t s  of t h e  c r i m i n a l  j u s t i c e  syst'em . 
t o  t h e  i l l e g a l ' a c t i v i t i e s  occur ing  d u r i n g  t h e  b l ackou t ,  a  d i s t i n c t i o n  must f i r s t  be 

' 

made between t h e  pe rcep t ion  of t h e  s i t u a t i o n ' a n d , t h e  r e a l i t y .  The i n i t i a l  r e a c t i o n  
, 

of t h e  p o l i c e  and t h e  c o u r t s  was t o  respond t o  t h e  l o o t e r s  a s . t h o u g h  t h e  blackout  

were a  d i s a s t e r ,  The a l t e r n a t i v e ,  which i n  r e t r o s p e c t  was c l o s e r  t o  r e a l i t y ,  was 

t o  view t h e  l o o t i n g  behavior  a s  t h a t  found d u r i n g  c i v i l  distur.bances.  

Research s t u d i e s  of d i s a s t e r s  b y  such a u t h d r s  a s  F r i t z  and  ath hew son and 

Diggory and Pepi tone  have noted t h e  g e n e r a l  d e a r t h  of l o o t i n g  behavior  fo l lowing  

d i s a s t e r s .  When .found, though, l o o t e r s  have been d e a l t  w i t h  ha r sh ly .  Following 

t h e   an Francisco  ear thquake  of  1906, t h e  Army s h o t  s i x t e e n  l o o t e r s  who were found 

robbing t h e  dead. Dynes and Q u a r a n t e l l i ,  . . .  whi l e  ag ree ing  w i t h  t h e  f i n d i n g s  have 
. . 

noted some except ions .  During t imes of d i s a s t e r  t h e  l o o t i n g  of such " n e c e s s i t i e s "  

a s  food,. f l a s h l i g h t s ,  c o t s ,  and medical  s u p p l i e s  is  not  viewed as c r imina l .  The 

ua tho r s  s e e  t h i s  a s  a  r e s u l t  of a  r e d e i i n i t ' i o n  of p rope r ty  r i g h t s .  ' During s e v e r e  

d i s a s t e r s  t h e r e  is  g e n e r a l  agreement among community members t h a t  t h e  res'ocrces of 

i n d i v i d u a l s  become community p rope r ty .  I n d i v i d u a l  p rope r ty  r i g h t s  a r e  .suspended, 

s o  a p p r o p r i a t i o n  of  p r i v a t e  r e sou rces ,  which would normally b e  cons ide red  l o o t i n g ,  

is  t empora r i l y  condoned. 

While s t e a l i n g  f o r  pe r sona l  ends is  r a r e l y  committed du r fng  d i s a s t e r s , . D y n e s  

and ~ u a r a n t e l l i  d e s c r i b e  t h e  c h a r a c t e r i s t i c s  of such t h e f t .  During d i s a s t e r  s i t u -  

' * 
a t i o n s ,  l oo t ing , .when  i t  occur s ,  i s  g e n e r a l l y  t h e  under tak ing  of  a  handfu l  of i nd i -  

v idua l s  i n  t h e  gene ra l  popula t ion .  Most often the 1ootI;ng Is c o m l e t e d  by non- 

l o c a l  persons who ven tu re  i n t o  t h e  impact community. I n  some c a s e s ,  t hey  have 

even been p a r t  of t h e  s e c u r i t y  f o r c e s  s e n t  i n  from t h e  o u t s i d e  t o  p reven t  such 

' behav io r .  The main i h a r a c t e r i s t i c s  are t h e  i nd fv idua lnaqs  and c e c r e t i v e n c s s  of 
5 

 he a c t i v i t i e s .  S imi l a r  cbnclus ions  were drawn by .Sirnan i n  h e r  s t u d y  o f  t h e  a f t e r -  

m t h  of t h e  Wilkes-Barre f l ood  of 1972. 



One t h i n g  is c l e a r .  The b lackout  i s  assoc ia ted  wi th  increased t r a d i n g  i n  t h e  

s tock.  . During t h e  week'.of t h e  blackout ,  a s  w e l l  a s  t h e  week fol lowing,  t h e  s a l e s  

volume incr'eased sharply .  

The process may b e  examined on a day by day bas i s .  This i s  shown i n  

'Table 10 ,  which p r e s e n t s  t h e  same information. f o r  t h e  week ending J u l y  15th.  

. .  . 

TABLE 1 0  

CONSOLIDATED EDISON STOCK 
WEEK ENDINC JULY 15 

( in  hundreds) 

. . 

Date 
- .  

volume High - LOW 

J u l y  11 459 24 5/8 24 1 1 4  

J U ~ ~  li 420 24 3/4 24 318 

J u l y  1 4  1076 2 5 '  118 . 24 ,118 

J u l y  14 --. . -- 
j u l Y  15. 4998 23 314 23 1 /4  

Last  Change 

74 318 

24,314 + 318 

2 5 + 114 

The day befoke was a heavy day. Sales doubled, reactii~lg j u s t  about 

10,000 shares.  The market c1osed.on t h e  14th.  On the 1 4 t h  near ly  50,000 

Consolidated Edison sha res  were ' t r aded . '  Presumably t h e  p ressure  t q  se l l  was 

a b i t  g r e a t e r  than tfie demand. The va lue  of t h e  s t o c k  dipped t o  23 .1/4, t h e  

lowest  va lue  i t  had f o r  some t iae,  a c l o s i n g  v a l u e . 1 0 ~ ~  o f  1 : 1 / 4  a t  t h e  end of 

a week which had begun wfeh i n c ~ e a s i n g  values .  Everything considered,  t h e s e . ,  

l o s s e s  were. n o t  a s  c a t a s t r o p h i c  a s  some might have expected. The s tock  vnlut, 

remained r e l a t i v e l y  s t a b l e  a f t e r  t h e  blackout.  



a t  Kings). There i s  no inc rease  i n  Queens. The ~ r o n x  inc rease  i s  almost en- 
. . 

t i r e l y  accounted f o r ' b y  admissions t o  Lincoln I.ledica1 Center i n  t h z  South Bronx. 

i n  t h a t . p a r t i c u l a r  ne'ighborhood c h i l d r e n  may have p a r t i c i p a t e d  i n  t h e  r i o t s  more. 
. . 

than t n  o the r  neighborhoods. It is  more l i k e l y ,  however;that t h i s  r e f l e c t s  a 

drop i n  t h e  r i g i d i t y  of c h i l d  c a r e  and p ro tec t ion ,  i n  genera l ,  a long w i t h  t h e  

r e l e a s e  from pub l i c  r o l e  ob l iga t ions .  The impact on p a r e n t a l  behavior of  t h e  
. . 

blackout should be f u r t h e r  examined. The low c l i n i c  f i g u r e  f o r  Bellpvue could 

b e  due t o  c e s s a t i o n  of a c t i v i t y  i n  t h e  new bu i ld ing  a t  Bellevue when t h e  gene+ 

a t o r s  d id  not  work. 

In, terest ingly,  t h e  r e p o r t  on t h e  blackout  of LeRoy Carmichael, Executive 

Vice Pres ident  f o r  Operations of t h e  New York Ci ty  Health and Hosp i t a l s  Corpor- 

a t i o n ,  r e p o r t s  an inc rease  i n  the  volume of ambulance 'ca l l s .  H e  r e l a t e s  t h i s t o  

a higher 'percentage of crime r e l a t e d  emergencf es nuch a s  stabbings, shoot ings ,  

and c u t s  wi th .  broken .g lass .  These d a t c  show a decrease  i n  ambulance runs. The 
$ 

p o l i c e  d a t a  above a l s o  do.,lot indica ' te  an  i n c r e a s e  i n  p a t r o l  c a r  runs  such a s  

' might be associd ted  wi th . c r imes  a g a i n s t  persoqs.  

The Organizat ional  C r e d i b i l i t y  of Consolidated Edison 

The impact of t h e  blackout  a n d . i t s  r e l a t e d  events  on t h e  v.alue.of  Consoli- 

dated Edison s tock  i s  an economic e f f e c t  which r e f l e c t s  t h e  confidence of t h e  

pub l i c  i n  t h a t  company. Table 9 -shows t h e  volume s a l e s  and t h e  h ighes t  'and 

lowest s e l l i n g  p r i c e s  per  s h a r e  i n  each of t h e  weeks i n  July.  

TABLE 9. 

Week 
End i n g  Volume High Low Last Change - 
J U ~ Y  1 2,231 24 314 23 3/4 a4 a / 4  +3/a 

J u l y  8. 1,356 24 112 24 114 24 316 +I 18 

Ju ly  15  6,95? 25 118 2.3.114 23 314 -518 

J u l y  22 10,301 24 22 518 24 +1/4 



The t o t a l  f i g u r e s  i n d i c a t e  t h a t  a d u l t s  using t h e  emergency room increased 

s i g n i f i c a n t l y  on t h e  day of  t h e  b lackout ,  the  number of ch i ld ren  s l i g h t l y .  The 

number of p s y c h i a t r i c  cases  and ambulance runs decl ined p r e c i p i t o u s l y ,  a s  d id  the  

c l i n i c  usage. C l i n i c  usage i s  f o r  r egu la r  medical care .  Some of t h e  c l i n i c s ,  . 
such a s  t h a t  a t  Bellevue,  .c losed dur ing  the: blackout .  Fur ther ,  people ordinar-  

& l y . q r r i v e  a t  c l i n i c s  by subway. Some of t h e  more p ress ing  ' ' c l in ic"  cases  may. 

' have been s h i f t e d  t o  t h e  emergency room and, thus ,  i t  would be  d i f f i c u l t  t o  

know how much should be  a t t r i b u t e d  to' i n j u r i e s  r e l a t e d  t o  the  d i so rde r s .  The 

d i s o r d e r s  which.occurred i n  t h e ' v i c i n i t y  of  t h e s e  h o s p i t a l s  c o n s t i t u t e  an increas-  

i n g l y  i n f e n s e  form of  s o c i a l  a c t i v i t y  and should have generated inore ambulance 

runs. ~owevei-, even t h i s  i n t e n s e  ' a c t i v i t y  was episodic .  On t h e  whole, the, 

b lackout  meant a decrease  i n  s o c i a l  a c t i v i t y ,  even i n  t h e  r i o t  a reas .  Thus, over- 

a l l  ambulance runs  a r e  down. ~ p p a r e n t l ~  t h e  focus of s o c i a l  a c t i v i t y  of t h e  

l o o t i n g  amounted t o  less a c t i v i t y ,  on. the  whole, than would have occurred i n  the  
I '  

a r e a s  without  t h e  blackout .  Emergency room admissions do not seem t o  inc rease  i n  

Manhatten, only ' s l i g h t l y  i n c r e a s e  i n  ~ l m h u r s t ,  but  decrease  i n  t h e  Queens Hospi- 

t a l  Center i n  Queens. In  nrooklyn, however, t h e r e  was an increase i n  a d u l t  emer- 

gency room admissions by some t e n  t o  f i f t e e n  percent,and by t h i r t y  t o  f o r t y  per- 

c e n t  i n  t h e  Bronx. We do n o t  know t h e  propor t ion  of t h e  Brooklyn and Bronx ad- 

miss ions  a t t r i b u t a b l e  t o  t h e  r i o t i n g ,  but  one may suppose t h a t  t h e  f i g u r e s  r e f l e c t  

a  genera l  inc rease  i n  i n j u r y  producing s o c i a l  a c t i v i t y  -- perhaps, j u s t  from the  

genera l  r e l a x a t i o n  of '  r o l e  ob l iga t ions .  Some o f ' t h e s e  admissions my have been 

- s h i f t e d  from the  c l i n i c s .  Also, t h e  h o s p i t a l s  i n  Brooklyn and Queens may have 

been more accesskble  by f o o t  from t h e  r e s i d e n t i a l  a reas .  An i n spec t ion  of a c t u a l  
I 

c l i n i c  records  could help  so lve  some. of  this puzzle.  

A s l i g h t  i n c r e a s e  i n  c h i l d  admissions t o  t h e  emergency ro.om appears i n  

Manhatten and perhaps i n  Brooklyn (or perhaps a  decrease  cons ider ing  the  drop 



The i n i t i a l .  r e a c t i o n  of t h e  p o l i c e  and cour t  systems was t o  t r e a t  t h e  blackout 

a s  though it were a  d i s a s t e r  and respond t o  l o o t i n g  a c t i v i t i e s  accordtngly.  The 
8 

p o l i c e  at  f i r s t  s e n t  l a r g e  f o r c e s  t o  guard t h c  major expensive shopping a r e a s  of 

' 
downtown blanhattan and l e f t  t h e  smal ler  l o c a l  shopping a r e a s  wi th  l i t t l e  . o r  no 

protec t ion .  When' t h e  l o o t i n g  went rampant I n  some l o c a l  s e c t i o n s  of t h e  c i t y ,  t h e  
a 

media labeled  t h e  p e r p e t r a t o r s  a s  "savages" and "animals" and demanded maximum 

cour t  ac t ion .  

The c h a r a c t e r i s t i c s  of t h e  l o o t i n g  which occurred dur ing . the blackout  were 

f a r  more s i m i l a r  t o .  t h a t  experienced dur ing c i v i l  d i so rde r s .  This behavior ,  

according t o  Quaran te l l i  and Dunes , . i s  genera l ly  c o l l e c t i v e  i n  na ture .  The l o o t e r s  

tend t o  come from a l l  segments of t h e  c o m u n i t y ,  c u t t i n g  ac ross  age,  sex  and c l a s s  

l i n e s .  Looters o f t e n  work toge the r  i n  p a i r s ,  small groups and even family u n i t s .  
, . 

 h he c o l l e c t i ~ e  na tu re  of 'inassive l o o t i n g  is a l s o  manifest  iti its s e l e c t i v e  n a t u r e  

i n  c i v i l  d i so rde r s  compared wi th  i t s  s i t u a t i o n a l .  n a t u r e  i n  d i s a s t e r s .  The prime 

i 

t a r g e t s  tend t o  be grocery,  f u r n i t u r e ,  c l o t h i n g  and- l i q u o r  s t o r e s  ., Looting of. 

t h i s  na tu re  f u r t h e r ' t e n d s  t o  be a  very pub l i c  act,  r a t h e r  s e c r e t i v e  i n  na tu re .  
/ . . 

A s  i n  d i s a s t e r s ,  t h e r e  i s  a i s o  a  r e d e f i n i t i o n  of r i g h t s .  

The l o o t i n g  undertaken.  i s  l i kewise  a  tenipotary 'man- 
i f e s t a t i o n  of a  new group norm, i n  which. the  r t g h t ' t o  use  
of a v a i l a b l e  resources  becomes problematical.. I f  proper ty  
is  thought of a s  t h e  shared understanding of who can do 
what wi th  t h e  valued resources  wi th in  a  communit,y, i n  c i v i l  
d i s o r d e r s  w e  s e e  a  breakdown i n  t h a t  ,understanding. What. 
was previously t a k e n . f o r  ,granted and widely shared become 
a  mat ter  of .dispute'among c e r t a i n  segments o f . t h e  genera l  
populat ion.  , . 

Viewed i n  . t h i s  way, much of t h e  p a t t e r n  of l o o t i n g  
C 

i n  c i v i l  d i s tu rbances . .  ,makes sense .  A t  t b e  he ight  o f  

such s i t u a t i o n s ;  plundering'becomes t h e  norn~a t ive ,  t h e  
s o c i a l l y  accepted thj.ng t o  do. Far from being dev ian t ,  
i t  become t h e  conforming behavior i n  t h e  s i t u a t i o n .  

Like wst o the r  s o c i a l  i n s t i t u t i o n s ,  t h e  e n t i r e  c r imina l  j u s t i c e  system was 

t o a t l l y  unprepared f o r  t h e  impact of t h e  blackout.  According t o  t h e  media r e p o r t s ,  

t he  p o l i c e  department was slow i n  responding and w\en a  response was made i f  o f t e n  
. . 0 



proved i n e f f e c t u a l  i n  many a r e a s  of t h e  c i t y .  The l a c k  of any standardized emergency 

procedur&s produced f u r t h e r  backups i n  t h e  system when p r i soners  were i e f t  unprocessed 
. . 

8 

i n  t h e  va r ious  s t a t i o n  houses. The l o s s  of e l e c t r i c i t y  was ' d i r e c t . 1 ~  respons ib le  
. 

f o r  much of t h e  backlog when t h e  f i n g e r p r i n t  i d e n t i f i c a t i o n  hook-up wi th  t h e  s t a t e  

d a p i t o l  b a s  inoperable.  The overcrotjded condi t ions  i n  t h e  .de ten t ion  f a c i l i t i e s  

became. in , to lerable  wi th  t h e  l a c k  of l i g h t i n g  and cool ing systems. 1 t . w a s  remarked 

. t h a t  condi t ion 's  i n  many holding a r e a s  approached those  of "cruel  and unusual pun- 

ishment ." The g r e a t  i n f l u x  of defendants a l s o  caught t h e  j u d i c i a l  .system unpre- 

pared and h e a r i n g s  were. delayed days beyond normal expecta t ions .  
. . 

With t h i s  ma te r i a l  a s  background, i t  is  now a p p r p r i a t e  t o  examine th.6 a c t u a l  

l o o t i n g  t h a t  occurred fo l lowing t h e  power outage. According t o  t h e  Report t o  t h e  

S e l e c t  Committee' on Criminal J u s t i c e  Emergency preparedness.  t h e r e  were 3076 a r r e s t s  

made f o r  blackout r e l a t e d  loo t ing .  It should be f u r t h e r  noted t h a t  t h i s  number 

would represen t  .a conserva t ive  estimitte of a l l  ' t hose  who engaged i n  l o o t i n g  a c t i v i -  

ties. On any measure of l d o t i n g  behavior d u r i n g  a d i s a s t e r ,  t h i $  would represen t  
. . 

a n  extremely l a r g e  number of i n d i v i d u a l s ,  ' even f o r  New York. 

A p k o f i l e  of some c h a r a c t e r i s t i c s  df t h e  blackout r e l a t e d  defendaxits,.. reported 

i n  the.New York T i m e s  of 14 August 1977, is  presented i n  Table 11.. 

, , 

A randomly se lec ted  sample o t  defendants ar ra igned between ~ i n e  6 and J u l y  12, 1977 

is a l s o  presented- f o r  comparison. . While none of t h e  d i f f e r e n c e s  i s  s t a t i s t i c a l l y  

s i g n i f i c a n t  i t  is notab le  t h a t  t h e  blackout r e l a t e d  group of defendants tended t o  

be younger, more predominantly male, less l i k e l y  t o  have a p r i o r  a r r e s t  record,  

a n d  genera l ly  of a h igher  epployment s tocus .  These facts were e x p l a i n e d  away . . by 

Nicholas scoppet  ta,' Veputy thyor. f o r  Criminal J u s t i c e ,  when he  noted t h a t  "the 

l o o t i n g  involved a l o t  of people 'with p r i o r  a r r e s t  records.  .And we know t h a t  a 

l o t  of p e o p l a  j u s t  jo ined i n  when they . knew . they could." 
. . 



' . Table .11 

.P rof i l e  of Blackout .Related Defendants vs.  : A  
I Comparison Sanple 

( in ' .percents)  

. . 
Blackout 

Charac te r i s t i cs  - Related ~ompdrison 

Employment s t a t u s  

45 Employed 30 
Student , 14 13 
On Welfare 10 16 
Other Unemployed 3 0 4 2 

16-20 33.8 28.0 . 

21-25 26.9 28.4 
26-30 14.3 18.2 
31-4 0 

\ 

17.8 '16.9 
41 arid 'older 7.2 ' 8.4 

Sex - 
Male 9'3.3 83.4 
Female 6.7 .16.6 

P r io r  Arrest  Record 



These c h a r a c t e r i s t i c s  of  t h e  l s o t e r s  combined wi th  t h e i r  i n o r d i n a t e l y  l a r g e  

number l end  kredence t o  t h e  content ion  t h a t  t h e  l o o t e r s  were a c t i n g  wi th in  t h e  

framework.of a c i v i l  d is turbance .  r a t h e r  than a  d i s a s t e r .  

The courts,!:though, took a  much harsher  r e a c t i o n  t o  t h e  l o o t e r s .  A s  i nd ica ted  
- . 

I n  Table 1 2 ,  t h e  i n i t i a l  c o u r t - d i s p o s i t i o n s  of t h e  blackout r e l a t e d  defendants  were 

m.re severe  than  those  rece ived by t h e  comparison sample. '  Twenty f i v e  percent  of t h e  

blackout  c a s e s  were s e n t  t o  t h e  Grand J u r y  a s  com2ared t o  only f i v e  percent  i n  t h e  

 omp par is on group. I n  normal cond i t ions ,  32% o f . a l l  burglary  cases  could be expected 

to be dismissed i n  Criminal  Court.  This  was i n i t i a l l y  t r u e  f o r  14% of t h e  blackout 

cases .  



. . Table  1 2  

Case ~ i s p o s i t i o n s - B l a c k o u t  Rela ted  Defendants vs. Comparison Group* 
( i n  p e r c e n t s )  

Case S tabus  Blackout 

Held f o r  Grand J u r y  25 

Dismissed 11 

Comparison 

5 

9 

Adjourned i n  Contemplation-, 9 23 

of  Dismissa l  

T rans fe r r ed  t o  ' f ami ly  Court 0 1 

' Bench. Warrants.  - . 5 5 .  

.Adjourned 8 0 

Pled G u i l t y ,  pending Sentence 5 0 

Pled  ~ u i l t y ,  Sentenced . . 40 2 

Youthful  Offender  3 5 1 

Other 0 0 

Acquit  t.ed' 0 4 

Convicted ~ k . t e r  T r i a l  0 .. .- 0 

TOTAL N= (3,076) (3.054) 

* Comparison grdup 3s composed of  de fendan t s  charged wi th  t h i s  ' o f f ense .  T h i s  
. . is  composed of eve ry  s even th  b u r g l a r y  r e l a t e d  c a s e  docketed f rom. Janua ry . t o  

June 1977. 

S i m i l a r  c o u r s t  ha r shnes s  was e v i d e n t  i n  t h e  s en t enc ing  p roces s .  Table  1 3  

r e v e a l s  t h a t  a cons ide rab ly  h ighe r  p r o p o r t i o n  of  b lackout  de fendan t s  r ece ived  

some j a i l  time compared w i t h  non-blackout c a s e s .  But, i t  should b e  noted t h a t  

w i t h  t h e  e l i m i n a t i o n  of  t h e  t i e m  se rved  ca t ego ry ,  t h e  i n t e r g r o u p  d i f f e r e n c e s  

d i sappear .  Now, on ly  20% of  t h e  b lackout  group was g iven  a d d i t i o n a l  j a i l  t ime  

a s  cont ra ' s ted  w i t h  24% of t h e  b u r g l a r y  colnparison group. 



Table 1.3 

Sentences  - Blackout  Rela ted  Defendants vs . Comparison Group 
,. 

( i n  p e r c e n t s  j 

Sent enccs  

Time SErved 

30 Days 

60 Days 

90 Days 

91-180 Days 

Blackout Comparison 

34 7 

1 0  11 

3 4 

. . 
Over 1 8 0  Days 1 1 

One Year ' 1  ' 2 

' ~ o t a l  J a i l  Time N= (711) (485) 

Ja i l .  Time Other  . N= (268) (376) 
.Than Time Served 

. . Uncondi t iona l  Discharge 1 0 . .  

Condi t iona l  Discharge 2 0 20 

Fine 3 2 

~ i n e / ~ m p r i s o n m e n t  16 4 2 

Probat  i o n '  6 5 

T o t a l  No Ja i l  Time N= (600) (I . ,Q88) . 

TOTAL SENTENCED N= . (1,311) (1,573) 

The S t a t e  D iv i s ion  of Criminal  J u s t i c e  Se rv i ces  noted in t h e i r  November 1977 

Although t h e  sen tences  meted ou t  i n  t h e  weeks immedi- 
a t e l y  fo l lowing  t h e  b lackout  were ha r she r  than  u s u a l ,  
thdccntcncca  g i v ~ n  9inr .e  t h e n  h ~ v c  been consiJsraLlly 
more l e n i e n t ,  reducing  t h e  o v e r a l l  d i f f e r e n c e s .  FOP 
example, as of Labor Day (1977), 60% of t h e  bla'ckout 
d e f e n d a ~ l t s  sentenced i n  Planhattan had been given some 
j a i l  t ime ( inc lud ing  tixne se rved )  and 40% of  t h e  de fendan t s  
had x e c k i v e d  jail t ime.  As of October 29,  1977, the 
f i g u r e s  have changed t o  3 6 % ' j a i l  t ime ( inc lud ing  t ime 
se rved )  and 64% no j a i l . - t i m e .  

/ 
Thus, w i t h  t h e  passage of t ime and t h e  calming of tempers,  t h e  New York C i ty  Courts  

tended t o  treat t h e  b lackout  l o o t e r s  no d i f f e r e n t l y  ' than  any o t h e r  defendants .  
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