
Although the NY-NJ-CT metro region has 
infrequent damaging earthquakes, it is gener-
ally considered low hazard/high risk because of low hazard/high risk because of low hazard/high risk
its dense population, vulnerable infrastructure, 
and substantial economic value. Key findings 
on population and buildings at risk are summa-
rized below.  

Population at Risk
The bar graphs on this page provide popu-

lation information about six “select counties” 
in this study: Fairfield, CT, New Haven, CT; 
Bergen, NJ; Essex, NJ; New York, NY; and 
Queens, NY. These six counties, two from each 
state in the region of study, were selected 
because they have large populations and high 
replacement values.

The first bar graph shows that the coun-
ties with the largest populations – Queens 
County and New York County, respectively 
– contain nearly 3.5 million people, who would 
be at greater risk in the event of a moderate 
M5 earthquake, with an epicenter at the 1884 
historic site. However, because the affected 
population is dispersed throughout the region, 
a moderate event would incur about one-third 
as many injuries and casualties as the 9/11 
attacks on the high-occupation twin towers. 

The map to the right illustrates the entire 
region of study (about 12,000 square miles) 
with a population of 18.5 million. The shaded 
areas represent the counties in which a more 
detailed building-by-building inventory was 
performed. 

Buildings at Risk
The second bar graph shows the replace-

ment value of the buildings in the six selected 

counties. The building inventory of the Tri-State 
region represents a combined 13 billion square 
feet and has a total replacement value of $1 
trillion, excluding building contents and the 
value of all “non-building” infrastructure sys-
tems (i.e., transportation, water, power, sewer, 
etc.). There are 3.5 million buildings in this 
region, and 95% of them are residential. 

The typical building in Manhattan is six 
to seven stories high, built at the turn of the 
century, made of either unreinforced masonry 
or steel, and used primarily as a multi-fam-
ily dwelling or for commercial purposes. The ily dwelling or for commercial purposes. The ily
replacement cost for buildings in Queens and 
Manhattan alone would total over $450 billion.

Scenarios Studied 
The table on the next page tabulates the 

damage and disruption that could happen in 
each of the scenarios studied:   

M5, M6, M7 (fixed location scenarios)
are the different magnitude earthquakes locat-
ed at a historic epicenter; namely, the M5.2 
quake in NYC in 1884.  

100-, 500-, 2500-year (probabilistic sce-
narios) are the maximum expected losses over narios) are the maximum expected losses over narios)
a given “return period,” based on what has 
historically happened at that site. The 2500-
year event is the so-called “maximum consid-
ered earthquake” and is of particular interest 
because it is the basis for the design of new 
buildings. 

9/11/2001 World Trade Center scenario,9/11/2001 World Trade Center scenario,9/11/2001 World Trade Center
supplied for comparison, is the actual loss 
incurred as a result of the terrorist attacks. 
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The building inventory of the Tri-State region represents a 
total replacement value of $1 trillion, excluding building 
contents and “non-building” infrastructure systems. 
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What Could Happen?
The table on this page states the damage 

and disruption that would happen in NY-NJ-CT 
in each of the scenarios studied. Estimates in 
the table do not include lifeline losses, which 
could easily increase these amounts by 30%. 
Some key findings are highlighted here:  

Building and Income. The two figures 
for building damage and income losses have 
been added together to derive the total dollar 
amount shown in color. Even in a moderate 
M5 quake, building and income losses would 
total $4.8 billion. In a 2500-year event, the 
total estimated losses ($84.8 billion) would 
be comparable to those of 9/11 ($98 billion). 
The greatest loss is incurred from a Magnitude 
7.0 earthquake at the 1884 historic site with 
$198.6 billion, which is about 20% of the total 
building-replacement value for the entire Tri-
State region. Because of its dense built envi-
ronment, New York City represents over half 
of the losses of the Tri-State region for each 
scenario. 

Hospitalization. Hospital functionality 
would most likely be adequate for most sce-
narios, except for a M7 event, in which the 
estimated 13,171 injured (more than double 
9/11), would require 26% more than the avail-
able number of beds. 

Shelter Required. In all scenarios, low-
income housing, which is often concentrated 
in older buildings, may be the most severely 
affected, leading to homelessness and disloca-
tion. Although only 300 people required shelter 
after 9/11, in a moderate M6 quake, the num-
ber could be close to 197,705. In a 2500-year 
event, over 84,626 people would require short-
term shelter in schools. 

Fires. Losses resulting from fire after an 
earthquake can sometimes surpass the total 
losses from collapse of buildings and disrup-

tion of lifelines. Although the number and loca-
tion of fire stations in Manhattan seem ade-
quate for all scenarios, for larger events (>M6 
or 2500-year), as many as 900 fires could 
break out simultaneously in the Tri-State study 
region, demanding more than the required gal-
lons-per-minute (GPM) to fight them.  

Buildings Damaged. In a moderate M6 
quake, an estimated 2,600 buildings would 
have complete damage, which is 130 times 
more buildings than were damaged on 9/11. 
In a 2500-year event, about 2,200 buildings 
would be damaged. Due to softer soils and pre-
dominantly unreinforced masonry buildings, the 
most vulnerable areas in Manhattan would be 
Chinatown and the Upper East Side. 

Debris. Debris generated in an earth-
quake is directly related to the damage esti-
mates. Debris for a moderate M5 earthquake 
(1.6 million tons) would be comparable to 
that of the 9/11 tragedy (1.6 million tons). In 
Manhattan, the debris from a M5 quake would 
require nearly 10,000 times the daily trash 

hauling capacity. In a 2500-year event, the 
amount of debris (34.0 million tons) would be 
more than 21 times the debris cleared after 
9/11 (1.6 million tons).  

How Many Lives Could be Lost? 
Our results indicate that a moderate M6 

quake at 2:00 in the afternoon, centered at 
the 1884 historic site, would cause 1,170 
deaths. An event at 5:00 pm would result in 
slightly fewer fatalities, and at 2:00 am, the 
fewest. Predictably, the greatest concentration 
of deaths would be in and around the densely 
populated New York City metro area. In larger 
events, where there would be more collapses 
and partial collapses, there would also be 
proportionately more fatalities with additional 
threats from fire, which is not included in these 
estimates.   

Considering the area’s historic seismicity,
population density, and vulnerability of the 
region’s built environment, it is clear that even 
a moderate earthquake would have significant 
impact on the lives and economy of the Tri-
State region.   
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SCENARIO

M5

M6

M7

100-year 

500-year

2500-year

Annualized
Losses

9|11|2001

BUILDING

$4.4 b

$28.5 b

$139.8 b

$0.1 b

$6.1 b

$64.3 b

$0.1 b

$13.0 b1

INCOME

$0.4 b

$10.8 b

$57.1 b

$0.1 b

$2.0 b

$20.4 b

$0.1 b

$52-64 b2

TOTAL

$4.8 b

$39.3 b

$196.8 b

$0.2 b

$8.1 b

$84.8 b

$0.2 b

$98.0 b

HOSPITALIZA-
TION

24

2,296

13,171

0

28

1,430

0

6,000

SHELTER 
REQUIRED

2,800

197,705

766,746

0

575

84,626

0

300

FIRES

500

900

1,200

0

50

900

0

10

BUILDINGS: 
COMPLETE
DAMAGE 

45

2,600

12,800

0

100

2,200

0

20

DEBRIS

1.6 m tons

31.9 m tons

132.1 m tons

0.2 m tons

3.1 m tons

34.0 m tons

0

1.6 m tons

Different magni-
tudes at a NYC 
1884 historic 
location.

Different 
expected losses 
over a given 
period of time.

Comparison to 
the 9|11 terror-
ist attacks.

Even a moderate earthquake would have significant 
impact on the lives and economy of the Tri-State region. 

Essential Results of This Study for the Tri-State Region, and for Scenarios Listed in First Column

1 New York State Insurance Department
22 Thompson 2002Thompson 2002


