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The most recent period of dryer weather occurred in
December 2001, when DEP issued a Drought Watch
because reservoir water-storage levels were at 44
percent. A month later DEP issued a Drought Warning;
a Drought Emergency was issued in April 2002.

Over the next eight months, increased precipitation
and reduced water consumption alleviated drought
conditions. Normal conditions were restored on
January 2, 2003 ending a 14 month drought event.

The New York City Panel on Climate Change projects
future disruptions in precipitation patterns and rising
temperatures for New York City. While annual rainfall
is predicted to increase here, along with the intensity
of severe storms, it is more likely than not that more
late-summer, short-duration droughts will occur. It is

unclear whether longer duration droughts will increase.

A 2011 study by the Lamont-Doherty Earth
Observatory predicts that a severe drought similar
to the one that occurred in the 1960s could easily
return to the greater Catskills region without
warning, and that its duration cannot be forecast.
That is, the wetter conditions that have prevailed
since the 1970s may not persist in the future.

WATER SHORTAGE CAUSED BY
INFRASTRUCTURE FAILURES

New York City’s water supply system dates back to
the 1840s, when the Croton Aqueduct in Westchester
County opened. Water travels daily through a
complex system of reservoirs, aqueducts, tunnels,
and water mains to New York City as well as many

upstate communities. Due to the system’s age, size,
and extent, parts of it may be subject to failure.

A water shortage can occur from a failure at any point
in the water systems infrastructure. Depending on its
location and scale, a failure can have varying degrees
of impact. For example, a water main break may only
impact a speci c area of the city, while a dam failure
or a collapse of tunnels or aqueducts could impact
the distribution of water to all of New York City.

Of particular concern now is the Delaware Aqueduct,
which delivers approximately half of the city’s drinking
water — 500 million gallons per day. It is leaking as
much as 35 million gallons per day. New technologies
have permitted DEP to perform inspections of it,

and a major project to repair it is under way.

Among other portions of the system that may need
maintenance or repair, most notable are City Water
Tunnel No. 1, completed in 1917, and City Water Tunnel
No. 2, completed in 1936. They have been delivering
water to our homes, businesses, and institutions
continuously since they were placed in service.
Because of concerns that a reduction in water pressure
might damage part of the system, neither tunnel has
ever been shut down for inspections and repairs.

Water main breaks occur frequently. Some of
the causes include the age of the mains and pipe
material. For instance, 46 percent of the City’s
6,785 miles of water main were built before
1941. The majority of mains are composed of
unlined cast iron or cement-lined cast iron, which
is susceptible to internal corrosion and leaks.
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DEP’s decades-long, intensive efforts and multi-billion-
dollar investments in maintaining and repairing our
water supply system are discussed on the following
pages, in “How Do We Manage the Risk?”

Water shortages may also occur as a result
of planned outages for system repair.

A water shortage, caused by drought or an
infrastructure failure has the potential to be severe.
Because New York City is embedded in a regional
economy and is a global nancial center, severe impacts
could reverberate far beyond its borders. What follows
is a brief sampling of vulnerabilities and consequences.
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People at risk

A water shortage could affect public health broadly,
with effects most pronounced among people with
pre-existing health conditions that make them more
susceptible to illness and the spread of disease. During
prolonged droughts, some indirect health effects
might not be readily identi able, making it dif cult

if not impossible to prevent and monitor them.

Dehydration is a major risk. With water in short
supply, people may wash their hands less frequently
and thoroughly and otherwise not maintain

good personal hygiene. They may wash fruits

and vegetables less thoroughly. Compromised
sanitation and hygiene may raise rates of illness.

Even air quality can be affected during periods of
drought. The Centers for Disease Control caution
that when air laden with particulate matter from dust
is not washed clean by rainfall, poor air quality can
increase chronic respiratory illnesses such as asthma,
as well as the risk of acute respiratory infection.

Localized disruptions in the distribution system
such as a water main break or illegally opened
re hydrants may also impact water pressure.
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The food supply system

Within our tri-state region, severe drought would
harm the hundreds of farms that supply food to
us, limiting growing seasons and suppressing crop
yields, with consequences for the many farmers
markets that operate within the city, and the many
Community Assisted Agricultures that transport
farm goods to us from tri-state area farms.

It should be noted that, because New York City imports
most of its food, a prolonged severe drought in any
region of the world that supplies a signi cant quantity
of our food supply could produce some shortages

and higher prices. Higher prices may create further
hardships for low-income households and strain the
budgets of commercial and institutional kitchens.

Economy at risk

According to the National Weather Service,
droughts are among the costliest weather-related
events. Obviously vulnerable are businesses

that use water heavily. Such businesses

may be forced to suspend some or all of their
operations if the City curtails water usage.

INDOOR WATER USE IN A TYPICAL SINGLE FAMILY HOME (SOURCE: NYC DEP, 2011)

TOILETS: 28%

FAUCETS: 16%

DISHWASHING: 2%

Recreational activities could decline as a result of
a water shortage. Certainly, a prolonged severe
drought would curtail tourism, a signi cant
sector of New York City’s economy.

Buildings and infrastructure at risk

In general, a water shortage does not cause structural
damage to buildings, highways, and bridges. But it
does pose a risk, albeit very low, of aggravating “soil
shrinkage,” the reduction in soil volume that occurs as
soil loses moisture. The condition can compromise the
foundations on which infrastructure stands, including
retaining walls and bulkheads, affecting their stability.

The ability to cool equipment and buildings
that use water-dependent cooling systems
may be disrupted during a water shortage.

Our city’s energy and steam supply systems could
be affected by a water shortage. A number of
power-generation plants rely on our water supply
to produce power. Water-use restrictions during a
prolonged severe drought would disrupt or reduce
that power supply. This includes the city’s steam
system, which relies heavily on water during
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winter months, when it consumes a peak of 1.6
million gallons of water per hour to heat homes
and buildings in parts of Manhattan. Hospitals also
rely on steam to sterilize medical equipment.

Environment at risk

The impacts of a water shortage are greater on the
natural environment than on the built environment.

Green infrastructure can be affected by drought
within the city or by limited water supply to the
city. All vegetation in the city helps purify air and
reduce heat. For example, the vegetation on green
roofs provides insulation, offsets some of the urban
heat island effect, and improves air quality.

A water shortage would affect the nearly 500
community gardens in our city. Like green roofs, they
help reduce air pollution and offset the urban heat island
effect. They also increase access to fresh produce.



TIMELINE SHOWING NYC WATER DEMAND COMPARED WITH POPULATION GROWTH (SOURCE: NYC DEP, 2011)

1942-1944
Kensico-Hillview
West Branch-Kensico
Rondout-West Branch
Tunnels Placed into
emergency service

1951-1955

and E. Delaware

Tunnel completed
1,700+

1,600

1,500+

1,400+

1,300+

1,200+

WATER DEMAND (MGD)

1,100+

1,000+

1964-1965
Rondout, Neversink, Cannonsville
Pepacton Reservoirs Resevoir and

W. Delaware
Tunnel completed

900

1930 1940 1950 1960

= |n-City Water Demand

e Population in New York City

A prolonged drought may affect wetlands, plant
species, and biodiversity. Our wetlands range
from approximately 5,600 acres to just over
10,000 acres, in Jamaica Bay, on Staten Island,
and along the Long Island Sound. They protect
wildlife and improve water quality. Jamaica Bay
Park alone is home to 325 species of birds, 50
species of butter ies, and 100 species of n sh.

HOW DO WE MANAGE RISK?

Strategies for managing the risk of water shortage
include measures to protect infrastructure;
regulatory controls and programs to promote and
incentivize long-term water conservation; robust
protocols for monitoring reservoir water levels;
contingency planning for drought conditions; and
communication efforts designed to inform water
users of water shortage conditions and actively
enlist them in water conservation efforts.

Water System Expansions

- Historic Drough Periods | S

2000

1970 1980

Universal Metering

PROTECTING INFRASTRUCTURE

Maintaining our water supply system, repairing
leaks and cracks, and creating redundancy are
crucial to ensuring the system’s continued
performance under normal conditions, and to
reducing the impacts of any water shortages.

DEP’s Water for the Future program addresses the
leak in the Delaware Aqueduct. In 2013, DEP began
building a three mile tunnel, the Delaware Bypass
Tunnel, to bypass the section of the aqueduct

that is leaking in Orange County. To connect this
tunnel, the Aqueduct will be shut down for six to
eight months in 2022, during which time DEP will
augment available supply and minimize demand.

DEP is also working on a number of projects that
will increase the capacity of the Catskill and Croton
Water Systems. Some of these infrastructure
improvements will enable the Catskill Aqueduct to
provide up to 60 million gallons of water per day

of additional ow from the Catskill watershed.
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Because of factors related to the surrounding area
and water quality, the Croton water supply has been
taken of ine since 2008 so that DEP can construct
a water Itration plant to reduce the risk of water
contamination. This new facility will help increase
the capacity of water supply to New York City.

DEP’s Water Distribution System Optimization program
targets local water main leaks, implements system
repairs, and upgrades water distribution infrastructure.

The Department of Buildings’ Retaining Wall Rule
regulates inspections and ling requirements for
retaining walls to determine safety and maintenance
conditions. The rule requires regular inspections of
retaining walls that are 10 feet or higher and that
face a public right-of-way (sidewalk or entrance).

Long-term water conservation strategies help
reduce water demand and thus extend how long
water remains available during a prolonged water
shortage. They also help to meet the demands of a
growing population. They take the form of regulatory
controls and programs that encourage conservation.

Both building design and the equipment

used in buildings can reduce water use, with
bathrooms a key target. The Department of
Buildings Construction Codes encourages water
conservation strategies in new buildings as part
of an approved water conservation plan.

During the 1980s and 1990s, DEP instituted a number
of programs to incentivize water ef ciency and reduce
water demand by 30 percent. Even during the droughts
of 1989, 1991, and 1995, water demand decreased
when restrictions were put in place despite population
increases during this period. The timeline shows that
as New Yorkers began to use water more ef ciently,
water demand was reduced as the population grew

— demonstrating the success of regulatory controls

and programs that incentivize water conservation.
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DEP’s water conservation programs now include these:

¢ Toilet Replacement Program. Because residential
buildings account for the largest share of water
use, DEP has identi ed opportunities to conserve
water in these building types. Older toilets can use
3.5 to 5.0 gallons of water per ush; high-ef ciency
models consume as little as 1.28 gallons per ush.
From 1994-1997, DEP ran a Toilet Rebate Program
that successfully reduced water demand. In 2013,
DEP launched a Toilet Replacement Program.
The program provides discounts for owners
of residential and multi-family buildings who
replace old toilets with high-ef ciency models.

¢ The Municipal Water Ef ciency Program
is retro tting City-owned properties,
with savings estimated at up to nine
million gallons of water a day.

¢ The Residential Water Ef ciency Program
offers building owners free surveys
that identify opportunities for water
savings, including leak detection.

¢ The Non-Residential Water Ef ciency Program
encourages major water users such as
hospitals, hotels, universities, and restaurants
to implement water-ef ciency measures.

e DEP’s website enables customers to see how
their behavior is affecting their water use and
helps them identify leaks by providing daily and
sometimes hourly information. DEP is conducting a
pilot program to help customers evaluate monthly
billing, so that by better understanding their
usage patterns they can reduce their demand.

Monitoring

DEP closely measures and monitors reservoir levels. Its
Operations Support Tool is a predictive modeling tool
that helps the agency monitor and predict water supply


http://www.nyc.gov/html/dep/html/ways_to_save_water/toilet_replacement_program_faq.shtml
http://www.nyc.gov/html/dep/html/ways_to_save_water/toilet_replacement_program_faq.shtml
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http://www.nyc.gov/html/dep/html/ways_to_save_water/residential-water-efficiency.shtml
http://www.nyc.gov/html/dep/html/home/home.shtml
http://www.nyc.gov/html/dep/html/ways_to_save_water/water-distribution-system-optimization.shtml
http://www.nyc.gov/html/dob/downloads/rules/1_RCNY_103-09_prom_details_date.pdf

reliability. It uses ensemble stream ow forecasts from
the National Weather Service to assist with making
these predictions. DEP also closely monitors the
condition of our in-city water distribution system.

Alternative water supplies

The City has alternative drinking water sources, and
while their capacity falls far short of the more than 1
billion gallons of water we consume each day, they
could make a difference in water shortage situations:

e DEP’s groundwater supply system in southeast
Queens County consists of 68 wells. It
has a State Department of Environmental
Conservation permitted capacity of 68
million gallons per day on an annual basis.

e Several interconnections between private utilities in
Nassau County are available during an emergency.

e The Chelsea Pump Station in Dutchess County
near Poughkeepsie can tap water from the
Hudson River. This could augment the city’s
water supply by 100 million gallons per day under
emergency conditions. This pumping station was
used during the droughts of 1985 and 1989.

Water shortage protocols

During a planned or unplanned water shortage,
reducing the amount of water we consume is
imperative. DEP’s Water Shortage and Contingency
Plan - to be released in the spring of 2015 as

an update to the current Drought Management

Plan — de nes formal operational phases (Watch,
Warning, and Emergency) for managing a

water shortage and actions for each phase.

Actions in the Drought Management Plan address

all water system customers, including City agencies,
the private sector, and households. Action items

will change with each phase as water shortage
conditions progress. Some of the actions include
reducing water usage, communication with customers,
enforcement of emergency rules, and implementation

of alternative water sources. DEP also evaluates
the option of raising water rates to encourage water
conservation and increase revenues to maintain
operations, for each water shortage phase. The
plan will be expanded to address issues related to
infrastructure failure and planned system repairs.

One of the city’s main utility providers, Con Edison,
supplies steam to customers in Manhattan. It
implements protocols during water shortages to
prioritize all water leaks requiring urgent repairs,

to modify operations to conserve water, and to
encourage steam customers to reduce steam usage.

As a water shortage initially develops, clear
communication with water users is essential.
They must be informed about the potential
seriousness of the situation and about steps
they can take to curtail their water use.

Since water shortages can vary in duration,
location, and severity messaging may have to

be tailored. For situations where the water
shortage is localized such as a water main break,
messaging is targeted to the affected customers.

During a drought, DEP employs many strategies

to inform customers of water supply status, water
restriction rules, and steps for conserving water.
Additionally, DEP works with other City agencies and
the Mayor’s of ce to ensure that messaging is clear,
concise, accurate, and reaches a broad audience. The
agency develops messages intended for residents,
community groups, and elected of cials using many
communication tools: media announcements, social
and digital media posts, noti cations to elected of cials,
direct community outreach (including meetings),
direct mail, phone calls, and emergency alerts.

Notify NYC and the Advanced Warning System would
be used to inform the public of emergency conditions.
The City would use social media, noti cations,

alerts, and targeted outreach tools to communicate
updates on water shortage conditions and practical
information on how the public can conserve water.
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An earthquake is a sudden, rapid shaking of the ground caused when two blocks of earth slip past each
other beneath the surface. Most earthquakes originate from pre-existing faults or from new breaks in
the rocks that make up the earth’s crust, along which rocks on either side move past each other. As the
rock is strained, potential energy builds up. Eventually, it becomes so great that it is abruptly released

in the form of seismic waves. These waves travel away from the earthquake’s deep-underground
source - the focus — causing shaking at the earth’s surface that geologists and engineers call ground
acceleration. The point on the earth’s surface directly above the focus is called the epicenter.

How intensely the ground shakes depends on factors that include the amount of energy released, the depth of
the earthquake focus beneath ground surface, how far from the epicenter the shaking is experienced, and the

underlying soil type and bedrock. How intensely structures shake depends also on their height, weight, and design.

The strength of earthquakes can be expressed by the Moment Magnitude, which expresses the energy released
at the source of the earthquake through recorded data. The Moment Magnitude scale replaced the Richter
scale as a more accurate measure of the strength of an earthquake since the 1970s. The scale is logarithmic,
which means that each one-point increase in the scale represents a 32 times larger energy release.

Earthquakes can trigger landslides and liquefaction of soils. Liquefaction occurs when loose, water-
saturated soils become almost liquid due to intense seismic shaking and vibration during an earthquake.

Earthquakes and their aftermath can cause great destruction, trigger res, damage buildings
and infrastructure, interrupt community functions, and cause injuries and loss of life.

Aftershocks are earthquakes that follow the largest shock in an earthquake sequence. They are typically less
intense than the main shock and can continue over weeks, months, or years after the initial earthquake is felt.

EARTHQUAKES
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The U.S. Geological Survey studies seismic conditions
nationally and periodically produces maps to indicate
where future earthquakes are likely to occur, the
frequency of occurrence, and how hard the ground

may shake. The latest maps, released in July 2014,

show that on the East Coast, larger, more damaging
earthquakes are possible than previous maps had shown.

Although strong earthquakes are uncommon in New
York City, moderate magnitude earthquakes are possible.
The older, harder bedrock found in the northeast
generates high-frequency earthquake motions that

can travel great distances before they subside. For
example, earthquakes in Virginia in 2011 and Canada

in 2013 were felt in New York City. The 2011 Virginia
earthquake, with Moment Magnitude of 5.8, was

felt more than 500 miles from its epicenter, making

it the most-felt earthquake in modern U.S. history.

Unique geologic characteristics in our metropolitan
area could create signi cant soil ampli cation effects.
The two main factors of soil ampli cation are the
sharp contrast of softer soils with very hard bedrock,
and the bedrock motions, expected to be of relatively
short duration and high frequency. Fast-shaking
earthquakes are more common in the bedrock of
eastern United States. Thus, if a soft soil above

the bedrock is at shallow depths (say less than 100
feet), resonance can the fast shaking nature of the
earthquake, affecting mostly short (2 to 5 stories)
masonry buildings. On the other hand, a high rise
building may resonant with deep soil deposits as they
both tend to move slowly during an earthquake.

One of the strongest earthquakes to occur near New
York City (thought to have originated somewhere
between Brooklyn and Sandy Hook, New Jersey)
occurred on August 10, 1884. Based on historical
reports of the damage it did, it has been estimated

to have been a 5.2 magnitude earthquake. Although
moderate, it was felt from Virginia to Maine and
damaged chimneys and brick buildings in New Jersey
and New York City. Considering that the city was less
developed then, if the same magnitude earthquake
were to occur today, the damages would be far worse.
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The historical earthquakes map shows the distribution
of earthquake epicenters throughout the tri-state area
from 1737 to 2014. Only two damaging earthquakes
with a magnitude of 5.0 or greater have occurred

in New York State. Many smaller earthquakes have
been felt in New York City. For example, on January
18, 2001, a 2.4 magnitude earthquake was felt in

Long Island City, Queens, and the Upper East Side of
Manhattan near 125th Street. That earthquake affected
an area with many unreinforced masonry buildings but
caused little to no damage. Several residents mistook
the earthquake for a manhole explosion. Engineers
consider these events tremors and not strong ground
motion earthquakes which are higher in magnitude
(more than 4) and can cause structural damage.

In our metro area buildings must be designed to
withstand the Maximum Considered Earthquake:

that is, one with a two percent chance of happening
at any point within a 50-year period. Such an
earthquake would likely produce strong to very strong
shaking and light to moderate physical damage, and
signi cant interruptions in city functions. Historically,
large earthquakes in New York City have had longer
“return periods” — that is, they happen less frequently
- on average about once in a hundred years.

To glance at Chapter Three’s survey of features of
our city that are vulnerable to hazards is to grasp
the extent of the damage that a severe or even
moderate earthquake could do to the city.

Public safety is the paramount concern, because
earthquakes occur with practically no warning, placing
the population at immediate risk. Precisely because
earthquakes have not occurred frequently here, the
risk to public safety may be higher: the general public
may not be as prepared or know how to respond. New
York City’s dense urban environment, which contains
many high-occupancy buildings, ampli es our risk.
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A moderate (magnitude 5.5 to 6) earthquake could
cause downtime, injuries, and casualties in New York
City. Typically mortality and injury peak within the rst
72 hours of an earthquake. The biggest cause of death
is building collapse: a study of 1,100 fatal earthquakes
found that 75 percent of fatalities were due to this.
According to FEMA, non-structural failures account
for a vast majority of earthquake damage and can
cause serious injuries or fatalities and make a building
nonfunctional. Nonstructural components include
items that are not part of the building’s structural
system such as heavy picture frames, mirrors over
beds, hanging plants, heavy furniture (bookcases,

ling cases, and china cabinets), light xtures,
electrical/mechanical equipment, elevators, and ceiling
plasters. During an earthquake, these components
may slide, swing or overturn because they are not
tightly connected to the structure of the building.

Destruction of roads, bridges, and tunnels can

cause injuries and fatalities, and the disruption of

infrastructure and critical systems can cause its own

cascade of impacts. Earthquakes can also generate
res as a result of seismic shaking, posing signi cant

risk to people. Disruption of transportation can also

place individuals dependent on these services at

risk by hindering emergency and medical services.

Queens

|
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Subsurface conditions, which vary widely in the ve boroughs,
can affect the ampli cation of an earthquake’s ground motion.
Conditions range from sound bedrock at ground surface

to arti cial Il. To create land that can be developed, large
areas of the city have been lled to cover soft sediments and
marshes. Examples are Manhattan’s present-day Chinatown,
which was built on Il that replaced a lake; the World’s Fair

site in Flushing, Queens; and JFK Airport, which was built

on hydraulic sand |l on the south shore of Brooklyn.

The time of day an earthquake occurs can also increase
impacts. Mortality rates rise if an earthquake occurs
during weekdays between 9 AM and 5 PM, when
people are likelier to be at work in large buildings or

in school, or during the night, when people are home
inside buildings. Other aftermath effects can include
health risks from polluted water and spread of disease,
and dramatic impact on the city and nation’s economy.

Damage to buildings could force thousands of

people into interim housing. Some people could
require permanent relocation. In the aftermath of an
earthquake, long-term mental health risks may include
post-traumatic stress, depression, and anxiety.
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Although New York City has a low probability
of large-magnitude earthquakes, potential
damage could be physically extensive and
costly, for reasons that include the following:

* New York City has nearly one million buildings.
* Dense built environment heightens risk.

* Most buildings were built before the City adopted
seismic provisions in its Building Code, in 1995.

e Certain local building construction
types are particularly vulnerable.

* Some of our commercial real estate, though built
to modern seismic standards, is of such high
asset value that damage to it could be costly.

¢ Interruption of functions (such as Wall
Street) could affect not only NYC, but
the US and world economies.

A 2008 analysis by FEMA of potential annualized
building-related earthquake losses ranks New York
State as the fourth most at-risk U.S. state and ranks
the New York City-New Jersey-Long Island metro
region as the twenty- rst most at-risk metro region.
Because of our high density of buildings, an earthquake
could produce millions of tons of debris and cost
billions of dollars’ worth of damage to buildings.

Our high-rise buildings are less vulnerable to
damage from earthquakes than low-rise buildings.
For instance, earthquakes with slow moving waves
that tend to damage taller buildings are less likely to
occur in New York City. In addition, tall buildings
designed to the 1995 Building Code are designed
to preserve human life at a minimum in the event
of a major earthquake and to preserve general
occupancy conditions for less severe earthquakes.

Existing structures not designed for earthquake
loads are inherently vulnerable to seismic events.
Unreinforced masonry buildings are most at risk
because masonry cannot absorb tensile forces
during an earthquake: rather than bending or exing,

they break or crumble. We have over 100,000
multi-family, unreinforced brick buildings, most of
them between three to seven stories high and built
between the mid-1800s and 1930s. Many New York
City neighborhoods consist of rows of attached
unreinforced masonry buildings. The buildings

rely on each other for stability, so those separated
by vacant lots are particularly vulnerable. Brooklyn
has the largest number of unreinforced masonry
buildings followed by Queens and Manhattan.

Even if there is little earthquake damage above
ground, buildings may be uninhabitable because their
foundations are damaged. Masonry loft buildings

are vulnerable due to their lack of interior walls

and greater oor-to-ceiling area. Many pre-code
emergency response buildings such as re houses and
police stations are housed in unreinforced masonry
structures that have not been retro tted. They

could sustain damage that would impede certain
emergency services to function post-earthquake.
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A large portion of New York City’s waterfront is

built on reclaimed land, which is composed of |l

with poor structural properties in the parts built at

the colonial times until a few decades ago when
controlled Il and construction procedures were
applied. Additionally, new guidelines for protecting
structures from ooding and increasing resiliency
recommend elevating coastal buildings, creating a soft
story base that permits oodwaters to pass through

— for example, by supporting the rst oor on piers.
However, during an earthquake, the combination of a
soft story base and poor subsurface conditions could
shift most of the load to the foundation, concentrating
most of the damage on the bottom story.

Over time, our city’s stock of seismically vulnerable
buildings is being replaced by new structures that
conform to current seismic code standards. However,
the small percentage of buildings that are historically
landmarked will remain vulnerable unless retro tted.

Virtually all of the city’s infrastructure — above ground
and underground - is vulnerable to earthquakes:
bridges, tunnels, the subway, railroads, water
tunnels and water mains, utility lines (power

cables, communication lines, natural gas lines,
steam pipes), and wastewater treatment plants.
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Soil liquefaction could result in large-scale ground
failure that could damage pavements and building
foundations and massively disrupt underground utilities.
Structures built on lique ed soils could sink and

settle. Damage to underground infrastructure usually
occurs in areas where utility transmission lines such

as pipes cannot withstand soil movements. Damage

to them could trigger secondary impacts like water
contamination, re, and explosions. In addition, critical
infrastructure systems have aged and have general
maintenance problems that may make them vulnerable.

Our city is vulnerable to earthquakes that occur beyond
our borders too. An earthquake that damaged the
upstate reservoirs and aqueducts that supply our city’s
water could have severe consequences including the
inability to suppress res. The Indian Point nuclear
power plant is sited 25 miles north of the City near the
intersection of two seismic zones that are believed
capable of generating a magnitude 6 to 6.5 earthquake.

Large-magnitude earthquakes that occur
longer distances away, such as in Canada, can
create low-frequency (slow-moving) shaking
that can affect tall buildings and tanks.

For businesses, damage to buildings and to building
contents, including equipment and warehouse and
retail inventory, and damage to the infrastructure

and critical systems upon which businesses depend,
could disrupt operations and revenues, causing

signi cant economic losses. Repairs and equipment
and inventory losses not covered by insurance would
be a further cost. Low-wage earners, in particular,
could be unable to earn income because of downtime.

Damage to infrastructure and critical systems

could disrupt government, institutions, healthcare
services, and many other functions and facilities,
causing economic dislocation not just for the city but
the region. Recovery costs could be enormous.

Overall, severe effects on what is a global nancial
center could ripple through the global economy.



HOW DO WE MANAGE THE RISK?

Although earthquakes can occur suddenly and
cannot be prevented, many strategies have been
developed to reduce the risks associated with them.
The body of knowledge that informs these strategies
continues to grow, as seismologists, geologists,
engineers, architects, and other professionals
continue to pursue research to advance their elds.

The primary strategies involve building code
seismic requirements and seismic design
requirements for infrastructure. Inspections
and maintenance play vital roles, too.

PROTECTING BUILDINGS: REGULATIONS,
ENFORCEMENT, AND ENGINEERING STRATEGIES

In New York City, the Department of Buildings
develops and updates building codes and enforces
them through extensive administrative measures.

Modern building codes require that all new buildings be
engineered to provide a minimum of life safety if a very
rare, strong earthquake occurs and to ensure general
occupancy conditions for less severe earthquakes.

In New York City, existing buildings undergoing
substantial modi cations must meet this standard, too.

The evolution of seismic building code provisions

The rst seismic provisions in New York City’s
Building Code were signed into law in 1995 and
took effect in February 1996. The Department of
Buildings further addressed structural vulnerability
to earthquakes when it adopted the International
Code Council’s family of codes in 2008, as

the New York City Construction Codes.

The 2008 Codes not only make buildings stronger
but more exible and ductile — able to absorb energy
without breaking in a brittle manner. The Code’s plan
for the two-percent chance of a moderate earthquake
occurring or being exceeded in a 50-year period.
Speci c¢ soil type and the building foundation are
taken into account, and seismic detailing is required
to ensure that joints and structural connections and
piping within a building hold up during an earthquake.

SOFT STORY BASE LOMA PRIETA
SOURCE: CIR ONLINE

Just as under the former City Building Code, under
the 2008 Construction Codes critical facilities such as
rehouses and hospitals must be designed to not only
survive an earthquake but to also remain open and
functional afterwards. The code permits unreinforced
masonry for new buildings only in rare instances.

In 2014, the Department of Buildings revised the
Construction Codes and moved toward a hew concept:
the risk-based approach, following the model of

the American Society of Civil Engineers Standard
7-2010. This means that, instead designing against
the probability of an earthquake happening, we are
designing against the probability of a new structure
collapsing or sustaining signi cant damage during

an earthquake. The update also strengthens design
requirements for soil liquefaction and takes into
account the city’s unique geologic conditions. Design
must account for site-speci c soil conditions and
building foundations. It must ensure that joints and
structural connections are exible. Special detailing
for electrical and mechanical systems, and building
contents and architectural components is required.

Code enforcement

To ensure that buildings are built to code, new
construction and major renovations cannot begin
until the Department of Buildings has reviewed
plans and issued work permits. The Department
inspects properties after the construction
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TORRE MAYOR

The Torre Mayor building in Mexico City is one of the
strongest buildings in the world in terms of earthquake
resistance. It was designed by New York City engineers
to withstand 8.5 magnitude earthquakes on a site that
has some of the worst soil conditions on earth. Its

96 viscous dampers work like car shock absorbers to
block the resonating effects of both the lakebed on
which the city sits and the building’s own height.

In January 2003, a 7.6 earthquake shook the city.

This building survived undamaged, and occupants
did not know a tremor had occurred.
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process is completed and then issues a nal
Certi cate of Occupancy when the completed
work matches plans that the Department has
approved for new buildings or major alterations.

Engineering strategies

Architects and engineers employ a variety of
methods to design and engineer new buildings and
retro t older ones to meet strict seismic standards.
Some engineering strategies include strengthening
how building elements are connected to increase
exibility, reducing building mass to reduce
seismic forces, and strengthening foundations
located in poor soil to ensure stability. Other
strategies include incorporating viscous dampers
throughout the building to absorb seismic energy or
employing techniques that isolates the earthquake
movement from the foundation to the structure.

For existing unreinforced-masonry buildings,
adding, and in some cases preserving, structural
elements that increase the structure’s ductility — its
ability to absorb energy without failing in a brittle
manner - is another strategy. For example, steel
reinforcement should be added where possible.
Connections between structural elements can be
strengthened by anchoring walls to the roof and
walls to the foundation. This increases the structure’s
ability to transfer loads during an earthquake.

Parapets are often the most damaged element of
an unreinforced building. Anchoring them with bolt
diagonal steel struts and repairing the mortar on

parapets can help reduce seismic risk. So can replacing

unreinforced masonry parapets with reinforced
masonry parapets and anchoring them to the building.

Preserving, rather than demolishing, interior walls
in older loft buildings keeps those buildings safer.

Many times, simple, common sense solutions

are enough to improve seismic performance

and dramatically reduce the seismic risk. For
example, to protect a building’s contents, furniture
can be anchored or bolted to the walls.



Guidelines for protecting coastal buildings from
ooding and coastal storms, raise seismic safety
issues: attention to the vulnerabilities of elevated
buildings. For buildings with a soft story base, one
of the easier solutions is to add bracing or shear
walls to take the extra load. Another method is to
make the columns and piles bigger or stronger.

For all buildings, routine maintenance is essential to
reducing earthquake impacts. This means keeping roofs
secure and in good condition, securing cornices and
aluminum panels, repointing mortar regularly (especially
on parapets and chimneys), and xing all cracks.

Among the initiatives now under way in New York
City, the Department of Administrative Services is
installing new mechanical equipment to resist seismic
forces in 55 City-owned buildings. The Department
of Education is conducting a seismic study of its

tall buildings and is retro tting buildings to exceed
current Construction Code seismic provisions. The
Health and Hospitals Corporation is retro tting several
hospital facilities to meet code seismic standards.

Earthquakes can damage major infrastructure like
bridges, tunnels, sewers, water supply systems,

and wastewater treatment plants that were

not designed to withstand earthquakes. New
infrastructure is required to be designed to meet
seismic loading, and older infrastructure is required

to be retro tted to meet those standards. Federal,
state, and local governments all play roles in managing
aspects of seismic safety for infrastructure.

Seismic guidelines for infrastructure govern retro tting
of older bridges and tunnels and other facilities,
and the design of new ones to safe standards.

Protecting bridges

After the 1989 Loma Prieta earthquake which caused
extensive damage to bridges in Northern California,

many states in the central and eastern part of the
country began adopting seismic provisions for
highway bridges. In New York, many bridge owners
hired seismologists to assess the risk of this hazard
to our bridges. The Federal Highway Administration
administers seismic retro ts of bridges through local
authorities, under an inspection and rehab program
mandated by Congress in 1991. To this end, the New
York City Department of Transportation developed
Seismic Criteria Guidelines in 1998 that have been
updated since then to include up to date knowledge.

Since 1985, FEMA has been sponsoring earthquake
engineering research by the National Earthquake
Hazards Reduction Program (NEHRP). Their latest
publication FEMA P-750: NEHRP Recommended
Seismic Provisions for New Buildings and Other
Structures was released in 2009. These recommended
provisions are the primary source of seismic design
requirements for new buildings and other structures
throughout the nation. The goal of these provisions

is to assure that seismic performance will:

¢ avoid serious injury and loss of life,
¢ avoid loss of function in critical facilities,

* minimize structural and nonstructural
repair costs where practical to do so

Seismic assessment of bridges in the New York

City requires evaluating the bridge for performance
standards based on whether the bridge is determined
critical, essential, or other. Retro tting older bridges
or designing new bridges should be accomplished

by designing to the level of damage expected from
the earthquake, to allow for the repairs needed

after the event. The New York City Department of
Transportation, which owns and maintains 789 bridges,
is in the process of implementing seismic retro ts

of all their critical, essential and other bridges.
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SEISMIC ISOLATORS ON THE JFK AIR TRAIN

One of the more common methods of seismic protection in bridges and structures is seismic isolation. It
protects bridges or structures by isolating the earthquake movement from the foundation to the structure.
This is accomplished by mounting isolators (rubber and steel bearings) between the bridge deck and its piers,
or the building and its foundation. The isolators absorb the earthquake energy and minimize the energy
transferred to the structure. In New York City, this method has been used in the JFK Light Rail system.

Protecting other infrastructure

The City Department of Environmental Protection

is conducting several projects to increase seismic
protection of our wastewater treatment system. The
agency is retro tting wastewater treatment facilities
and methane gas storage systems to withstand
seismic activity, because most of these facilities were
designed and built prior to current seismic standards.
To reduce the impact of seismic activity on our sewer
system, the agency has been inspecting and repairing
structural de ciencies in some of its major sewers.

The Department is conducting a study to assess
the seismic resiliency of our water supply system
(water tunnels, piping, clean water pump stations,
dams, shafts, and tanks) and to determine seismic
design standards for it. Study ndings will help
prioritize areas in the distribution system that needs
retro ts to meet seismic standards. City Water
Tunnel 3 (described in the Water Shortage hazard
pro le) is designed to strict seismic standards.
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Applying the City’s seismic guidelines, the MTA,
which is administered by New York State, is currently
incorporating seismic requirements into its bridge
and tunnel restoration projects in New York City.

Entergy Corporation, the operator of the Indian
Point nuclear plant, states that the plant was
designed to withstand an earthquake greater than
the strongest earthquake probable for the area.

In 2008, a safety evaluation con rmed that the
plant’s seismic design was sound and safe.

RESEARCH AND PROFESSIONAL EDUCATION

Collaboration among seismologists, geologists,
engineers, architects, and emergency managers

is essential to managing earthquake risks. Further
research into the potential impacts of earthquakes
on our city will expand our knowledge base and
help promote awareness. This research may include



earthquake impact modeling of New York City’s
unique built environment, taking into account our
large stock of older buildings, soil conditions, and
geological characteristics, to estimate potential
physical and economic losses. The new seismic
hazard maps released in July 2014 by the U.S.
Geological Survey will inform future research.

The American Institute for Architects and the New
York-Northeast Chapter of the Earthquake Engineering
Research Institute held a series of programs (“Consider
the Quake: Seismic Design on the Edge”) in early 2014
to inform New Yorkers about seismic risk exposure for
NYC buildings and how well the city is prepared to deal
with earthquakes. The series included workshops on
how to design buildings to withstand an earthquake.

The New York City Area Consortium for Earthquake
Loss Mitigation, formed in 1998, created an educational
guide to create public awareness of seismic risk in
New York, New Jersey, and Connecticut. The guide,
developed between 1998 and 2003, contains risk and
loss estimates for the tri-state area; soil information
for use in quantifying seismic hazard; information

on Manhattan’s building inventory, for estimating
local impacts; models of earthquake scenarios and
their probable consequences; an assessment of
individual essential facilities; and recommendations
for how to reduce potential damage and losses.

The Next Generation Attenuation is a multi-
disciplinary research project coordinated by the

Paci c Earthquake Engineering Research Center. It
includes researchers from organizations in academia,
industry, and government. They are working to
develop a consensus for new ground motion prediction
equations, hazard assessments, and site responses
for the Central and Eastern North-American region.

The Earthquake Engineering Research Institute recently
established a New York—Northeast chapter to increase
awareness of earthquake risk and to offer educational
resources on how to reduce earthquake risk, at all levels
of expertise in the elds of engineering, geoscience,
architecture, planning, and the social sciences.

The Multidisciplinary Center for Earthquake
Engineering, in collaboration with the Structural
Engineering Association of New York, initiated

studies to better understand the vulnerabilities of
unreinforced masonry buildings in New York City.
Working with the State University of New York at
Buffalo, the Multidisciplinary Center is currently
testing the shaking table prototypes of unreinforced
masonry structure in order to develop pre-engineered
solutions for New York City’s building stock.

Because many New Yorkers are not aware

of the local risk of earthquakes and will not
have a warning when one happens, promoting
awareness and preparedness is essential.

NYC Emergency Management’s Ready New York
campaign encourages New Yorkers to be ready

for all types of emergencies, to develop a disaster
plan, and to keep informed of hazards that may
impact the City. Our Ready New York Earthquake
Safety Guide explains what to do when an
earthquake strikes and immediately afterwards.

NYC Emergency Management’s Ready New York
Reduce Your Risk Guide includes longer-term
strategies that homeowners and residents can
implement to reduce the impacts of an earthquake.

Because earthquakes can in ict not just physical
but psychological harm, mental health services

are essential to response and recovery. The NYC
Department of Health and Mental Hygiene’s Mental
Health First Aid education program informs the
public about mental health problems, warning
signs, the forms those problems can take, and

the kinds of treatments commonly available.

FEMA and the Northeast States Emergency
Consortium organize annual Great Northeast
Shakeout drills to encourage organizations,
households, and agencies to practice how to be
safer during an earthquake. It is also an opportunity
for groups to update their preparedness plans,
restock supplies, and secure their homes and
workplaces to prevent damage and injuries.
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Although many disease outbreaks could affect New York City, the one that tends to be the
most common is seasonal in uenza. Symptoms include fever, achiness, respiratory dif culties,
and extreme fatigue for up to two weeks. The disease is spread through human-to-human
transmission when people with the u cough or sneeze, spreading droplets that contain

the virus, or when people touch contaminated surfaces and then their nose or mouth.

Typically, ve to 20 percent of the population gets seasonal u each year during u season

in the fall and winter. After getting the u, some people may develop immunity to them.
However, because small changes can occur in seasonal u strains, getting a new u vaccination
every year is strongly recommended as the best protection against seasonal u.

In uenza becomes pandemic when a genetic change in a strain of in uenza allows the virus to
spread quickly across a large segment of population over a large geographic area. Often, this
process begins when a strain of animal in uenza mutates and becomes infectious to humans and
then spread from person-to-person. People are more susceptible to contracting the virus because
they are not immune to new strains, and no vaccine for the new strain is readily available.

Even though vaccines might not be ready, antiviral medications can be prescribed by a doctor
within 48 hours of symptoms to shorten the time a personisill. As pandemic outbreaks subside,
the once new strain of in uenza becomes part of the group of in uenza strains responsible for
seasonal u. As vaccinations become available and naturally developed immunization to the

strain occurs, the virus loses the impact that makes a pandemic outbreak so concerning.

In uenza pandemics are unpredictable and spread rapidly, possibly reaching global
populations within six weeks, making public health response a challenge. Current animal-
based (zoonotic) in uenza strains are being monitored globally by the World Health
Organization, the Centers for Disease Control (CDC), and other national and international
public health organizations, for their potential to develop into a pandemic.

PANDEMIC INFLUENZA

143



Because New York City is an international air-travel hub
and port of entry, it would not take long for a naturally
occurring in uenza pandemic to reach New York from
elsewhere. New York’s dense urban environment

and the close physical interactions among the general
public, especially on public transportation, make its
residents exceptionally vulnerable to outbreaks of
respiratory illness, including pandemic in uenza.

Part of the challenge of responding to this kind of
outbreak is predicting when a strain of in uenza
will become a pandemic and what its impact will
be. Historically, pandemic in uenza outbreaks have
occurred globally every 10 to 60 years. The 20th
century saw three outbreaks, with the pandemic

of 1918-19 (Spanish Flu) being the most severe.
Mild to moderate outbreaks occurred in 1957 to
1958 (Asian Flu) and 1967 to 1968 (Hong Kong Flu).
The most recent pandemic was HIN1 in 2009.

HIN1 was rstidenti edin Mexico in April 2009. The
rst reported case in the New York City was in Queens
that same month, followed by a global pandemic
that in New York City lasted through 2010. NYC’s
Department of Health and Mental Hygiene (DOHMH)
estimates that as many as one million New Yorkers
were infected. HIN1 continues to infect people to this
day, now as the most common seasonal u strain.

History shows that the number of people infected

by pandemic in uenza will increase and decrease in
waves (two or three 8-12 week periods) separated

144 NYC’'S RISK LANDSCAPE

by many weeks of relative inactivity, over a 12- to
18-month period. Pandemic in uenza outbreaks may
have mild to moderate impacts that can cause a small
number of fatalities. Severe impacts could cause up
to 41,000 fatalities for each wave in New York City.

Studies of pandemic in uenza outbreaks have shown
that some populations are more susceptible to infection
or signi cant illness than others. Infection rates may
be highest in school-aged children (as much as 40
percent) who are often the biggest transmitters of

in uenza viruses in the community. The World Health
Organization considers the following populations

to be at higher risk for negative medical outcomes
(such as signi cant iliness, hospitalizations, or death)
from pandemic in uenza: pregnant women, children,
and seniors (aged 65 years or older), individuals with
chronic health conditions, and healthcare workers.

Not only do certain physical and health conditions
make some populations more vulnerable to pandemic
in uenza, societal factors can amplify the risk

of disease spread. DOHMH conducted a study

to identify areas of clustered population groups

most vulnerable to a pandemic in New York City.

The study was based on a model of vulnerability

that examined how income, race, and other social
attributes in uence exposure, susceptibility,

and access to treatment during an outbreak.



Differences in social position based on income, wealth,
education, occupation, race/ethnicity

Additive effects of multiple disparities

SOURCE: BLUMENSHINE ET AL. 2008.

Here is a sampling of study ndings:

e Exposure - Transmission of pandemic in uenza
is typically airborne, but the u can also spread
through direct and indirect contact. Low-income
populations may be more vulnerable to exposure
to the virus than other groups because they
are more likely to experience crowded living
conditions and workplaces and to depend upon
public transportation. Because frequent contact
with infected populations increases the risk of
exposure, healthcare providers, care givers, and

rst responders are also especially vulnerable.

e Susceptibility - The elderly, the very young,
and people with pre-existing conditions such
as diabetes, cardiovascular disease, or HIV
are more susceptible to negative outcomes
from an in uenza infection. Environmental
stressors and social behaviors including high-
stress work situations, poor or unsafe housing,
or drug addiction and alcoholism can increase
the likelihood and severity of infection.

e Access to treatment - Lack of access to
treatment may also increase vulnerability. In

SOME OTHER DISEASE OUTBREAKS
THAT COULD AFFECT NYC:

Coronavirus: An upper-respiratory tract illness that

Syndrome - coronavirus (SARS-CoV) and Middle East
Respiratory Syndrome - coronavirus (MERS-CoV).

Novel Viral Outbreak: Occurs when a previously
unknown viral disease is identi ed. Examples
include West Nile Virus, Lyme Disease, and HIV.

by terrorists such as aerosolized anthrax or by naturally-
occurring outbreaks, such as meningococcal meningitis.

Measles: A highly contagious viral disease that causes
fever and a rash. Anyone who is not vaccinated can get
measles at any age. It can be spread by contact with an
infected person who coughs and sneezes. During the
spring of 2014, there were 26 cases in New York City.

Mumps: A viral illness that affects the salivary glands.
It is spread by respiratory droplets that are released
when an infected person coughs or sneezes.
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general, uninsured, low-income populations,
immigrants, and people with disabilities have
less access to care and treatment. People
unable or unwilling to get vaccinations

or to obtain care if infected may be more
vulnerable to severe medical complications.

The ability of healthcare facilities to maintain continuity
of care is another important factor. Pandemic in uenza
outbreaks can disrupt the continuity of care for

people with pre-existing conditions (such as diabetes,
cancer treatments, and HIV) because pandemics
impact healthcare workers, who are working

within a healthcare system strained by the in ux of
infected people while also dealing with increased
absenteeism of healthcare staff who becomeill.

Based on its analysis of exposure, susceptibility, and
access to treatment, DOHMH identi ed population
clusters vulnerable to pandemic u outbreaks in
New York City. Clusters of those most susceptible
to pandemic in uenza are found in Southwest
Bronx, Morningside Heights, Bedford-Stuyvesant,
East New York, Crown Heights and Coney Island.
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spreads by airborne transmission and ranges from mild to
moderate to very serious such as Severe Acute Respiratory

Bacterial Outbreaks: Caused by the use of biological agents
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Staten Island

DENSITY OF POPULATIONS WITH A . e
VULNERABILITY TO PANDEMIC INFLUENZA
SOURCE: NYC DOHMH

MOST VULNERABLE PER SQUARE MILE

82 - 606 607 - 1,284 1,285 - 2420 2,421 -3,690 3,690 -10,501
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The severity and extent of disease outbreaks
according to epidemiological studies follow three
levels: endemic, epidemic, and pandemic. Endemic
disease spread pertains to speci ¢ areas among
particular people. An epidemic is much more severe
because it happens when new cases of the disease
exceed what is anticipated based on previous
experiences. A pandemic is an epidemic of infectious
disease that has spread across the region and on

a global scale. The consequences of a pandemic

in uenza depend on the severity of the outbreak

and can range from daily inconveniences to more
devastating outcomes. Some impacts of a mild
outbreak include increased worker absenteeism and
spot shortages of hospital staff and medical supplies.

In a moderate outbreak, schools and daycare
centers may be closed and public events canceled.
The outbreak may impact different population
groups than a typical u season. Hospitals may

be crowded depending on the number of people
who are infected or fear they may be infected.

A more severe scenario would include prolonged and
severe worker absenteeism, increase in fatalities,
potential disruption of critical services, and strained
hospital resources. A pandemic that impacts many
people and with a high mortality rate could have severe
economic impacts. Because disease outbreaks often
occur in waves, some economic sectors might not be
able to recover from one wave before the next one hits.
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While the occurrence of a pandemic in uenza may

be unpredictable, well-understood strategies can be
employed to manage its risks. The City, including
DOHMH relies on protocols, communication tools,
public education efforts, and promotion of workplace
environmental controls in the public and private sectors.

DOHMH’s Pandemic In uenza Preparedness and
Response Plan (2013) de nes the operations and
protocols for responding to and limiting exposure

to pandemic in uenza. DOHMH will assess
epidemiologic, clinical, and behavioral characteristics
of the pandemic strain and recommend containment
measures to limit the u’s spread while minimizing
social disruption and cost. The Commissioner

of DOHMH, in consultation with the Mayor, can
issue orders that reduce exposure, such as school
closures, cancelation of public gatherings, and
hygiene advisories, such as advisories for frequent
hand washing and staying home while ill.

In the event of a pandemic in uenza outbreak, DOHMH
will increase surveillance activities, which include
monitoring in uenza-like illness activity. DOHMH

has a state-of-the-art 24/7 system for monitoring
disease patterns. This syndromic surveillance

system involves routinely monitoring emergency

room visits, ambulance calls, and pharmacy sales to
detect early warning signals of a possible outbreak.

148 NYC’S RISK LANDSCAPE

DOHMH will also monitor iliness within the city
to detect further pandemic waves and guide
clinical and public health decisions about how
to best use limited medical resources.

In the early stages of an in uenza pandemic,
before a vaccine is available (usually six to nine
months), community measures are essential to
limiting the spread of disease. Since droplets can
reach from three to six feet after they are coughed
and sneezed into the environment, increasing the
spacing between individuals can reduce exposure.

Measures to promote this — called social distancing
strategies or non-pharmaceutical interventions — include
limiting or staggering public transportation ridership,
closing schools, encouraging alternative modes of
travel (driving, carpooling, biking, or walking), canceling
public events, implementing alternate work schedules,
and encouraging telecommuting and vacations

During a pandemic, hospitals and other healthcare
facilities will care for a large number of infected
patients. Planning for this demand focuses on
developing surge capacity in acute and critical
care facilities, and on further strengthening
communication between DOHMH and health
care providers. DOHMH will work with the State
Department of Health to monitor and address
staf ng, supply, and resource needs.

Antiviral drugs are prescription drugs that can

reduce in uenza symptoms and may shorten

the duration of iliness if taken within 48 hours

of the rst signs of illness. The drugs may also

make a person less likely to spread in uenza to
others. These drugs will be distributed by the
government to healthcare facilities as well as through
pharmacies, to patients with prescriptions.


http://www.nyc.gov/html/doh/downloads/pdf/cd/cd-panflu-plan.pdf
http://www.nyc.gov/html/doh/downloads/pdf/cd/cd-panflu-plan.pdf

Meanwhile, of cials at the CDC wiill work with
partners in universities and industry as well as state
and local health authorities to produce a vaccine for
the virus that is causing a pandemic. Once a vaccine
becomes available, it may be administered as a two-
dose regimen, with doses 30 days apart, as it was for
children under the age of ten during the 2009 H1N1
pandemic. Initial supplies may be limited. DOHMH’s
distribution systems may include hospitals, clinics,
nursing homes, other health care facilities, private
physician’s of ces, and Points of Dispensing (PODS,
temporary emergency sites that are publicly accessible
to large numbers of people). Information on vaccine
availability will be provided through 311, a city-run
online vaccination locator, the press, social media, etc.

Communicating clear, accurate information to the
public throughout an in uenza outbreak is critical to
limiting exposure, given the ever-changing nature of a
pandemic in uenza. The City prepares for pandemic
in uenza by testing communication protocols,
developing communication tools, training agency
staff, and coordinating with agencies, stakeholders,
and community groups to build strong partnerships.

In the event of an in uenza pandemic, the government,
at the federal, state and local levels, will issue prompt
alerts. As an outbreak progresses, the government will
keep the public supplied with timely information about
the status of the pandemic using television, radio, the
Internet (including social media), and call centers.

DOHMH develops messages targeted to high-

risk populations including children, caregivers,
pregnant women, the elderly, and individuals

with chronic health conditions. To communicate
important information to non-English-speaking

(or less-English-pro cient) populations, the City
makes critical health information available through
translation and interpretation. Language needs have
been identi ed and messages are tailored to meet
the needs of special and vulnerable populations.

DOHMH also communicates through its website,
which includes an interactive map that visitors can

use to locate u clinics ( u locator) and widgets that
deliver vital u information to users. Through the
media, 311, and many other outlets, DOHMH provides
practical information about u symptoms, when to

go to the doctor, when to stay home, where to go for
treatment, how to care for people who are sick, and
where to get a vaccination when vaccines are available.

NYC Emergency Management’s Ready New York
Pandemic Flu guide, available on the agency’s
web site, explains possible pandemic in uenza
symptoms, how a pandemic may affect the city,
and what steps the public can take to prevent

its spread. NYC Emergency Management
coordinates closely with DOHMH to ensure that
messaging is clear, accurate, and consistent.
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Flu can easily spread in the workplace. Both
employers and employees can exercise environmental
controls to limit its spread. Employers can:

¢ Maintain standard workplace cleaning routines.

* Encourage employees to stay home if they
are sick and to not return to work until they
have been fever-free for 24 hours without
the use of fever-reducing medications.

® Ensure access to hand-washing facilities
or to alcohol-based hand sanitizer if
soap and water are not available.

e Promote vaccination.

e Promote respiratory etiquette, which includes
encouraging covering coughs and sneezes,
keeping hands clean and away from your
face, and discouraging hand shaking.

In 2009 the City created the Agency In uenza Health
and Safety Program aimed at reducing the occupational
exposure of non-medical City employees. It is designed
to help City agencies develop their own agency-

speci c plans for limiting the spread of u. The program
includes a Job Risk Assessment that entails careful
examination of a workplace and the tasks each worker
performs. The objective is to identify workplace hazards
and determine whether existing precautions are

suf cient, or if further controls should be put in place.

The approach can be adapted to differing agency
conditions and can be used for multiple-scale

in uenza scenarios. It can also be used by
private sector parties as a guide for developing
their own In uenza Health and Safety Plans.

The City’s Awareness Level Training program helps City
agencies promote staff awareness through employee
training that covers in uenza health effects, modes

of transmission, preventive measures, and job risk
assessments. Control measures include safe work
practices, administrative controls, engineering controls,
and the use of Personal Protective Equipment.

PANDEMIC INFLUENZA
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s Mitiggfion minimizes the repeated Cycle of
disruption-and damage. Every recovery phase -
. following a hazard éven becomes an opportunity
' for learning for the next. , -




The 2014 Hazard Mitigation Plan identi es hazards that can affect New York City and the risks
associated with them, and it documents strategies for lowering those risks. It differs from other
New York City plans that address risk in that it addresses a broader range of hazards.

Why did New York City produce a 551-page Hazard Mitigation Plan? Technically, it is a compliance document designed
to satisfy FEMA requirements for hazard mitigation funding. FEMA requires that such plans be updated every 5 years.

But to say that our 2014 Plan “updates” the 2009 Plan understates the case. The 2014 Plan adds
several non-natural disasters to the previous portfolio of solely natural hazards. It results from a
planning process that converged with Hurricane Sandy and the City’s response to that catastrophic
storm. It addresses climate change extensively. And while some of its content is necessarily similar to
that of some other City plans, no other City plan addresses such a broad a range of hazards.

Producing the 2014 Plan took a year and required the expertise of stakeholders from City
agencies, researchers, and community and industry partners. Taking the lead was a team from
New York City Emergency Management, the Department of City Planning, and the Mayor’s

Of ce of Recovery and Resiliency. The team convened and guided these bodies:

¢ A 13-member Steering Committee drawn from City agencies and regional organizations responsible
for some of the city’s largest infrastructure systems with expertise in emergency management,
land use planning, building codes, housing recovery, public health, public safety, transportation,
infrastructure protection, climate change, regional planning, and natural resource protection.

¢ A 41-member Mitigation Planning Council drawn heavily from City agencies, with representation

from State and federal agencies, various authorities, nongovernmental organizations, and
the private sector, academic institutions, community organizations, and citizens
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FEMA de ned the contents of the Plan,
which was designed to identify speci c risk
management measures —termed “mitigation
actions” — that serve these goals:

® protect public health and safety, with a focus
on our most vulnerable populations

® protect the built environment: property and
infrastructure, including complex systems

® promote a sustainable economy

® protect the natural environment

e strengthen preparedness for disasters

e overall, promote resiliency and sustainability
The goals seem simple and straightforward. New
York City’s risks are not. The planners elaborated

the goals above into a set of 28 objectives and,
with the 2009 Plan as their point of departure,
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drew from their own extensive knowledge, the
historical record, the latest scienti ¢ and technical
information, consultation with hundreds of external
parties, and many City plans and reports.

One important source was PlaNYC 2030, the

City’s comprehensive plan — updated every four

years — for achieving citywide sustainability goals.
Another source was A Stronger, More Resilient

New York, the City’s resiliency plan that guides

and reports on recovery from Sandy and presents
strategies and initiatives for managing risks associated
with extreme weather and climate change.

PURSUING A RIGOROUS, INCLUSIVE APPROACH
The development of the hazard risk assessment
for the 2014 Plan included a structured,

rigorous approach to assessing the risks.

¢ |dentify hazards that pose a serious risk,
and for each one of them considered


http://s-media.nyc.gov/agencies/planyc2030/pdf/full_report_2007.pdf
http://www.nyc.gov/html/sirr/html/report/report.shtml
http://www.nyc.gov/html/sirr/html/report/report.shtml

- likely severity

- probability

- geographic areas likely to be impacted
- historic data

¢ Determine which features of our city are
vulnerable to each hazard; primarily,

- people (particularly the most
vulnerable groups)

- the built environment, including
infrastructure and complex systems

- the natural environment
- our economy

- future conditions to the extent they
can be reasonably foreseen

® Estimate potential losses using loss
estimate software for hurricane winds,
ooding, and earthquakes.

Defining a citywide suite of mitigation actions
Mitigation actions considered for inclusion in the plan
were those undertaken or planned by City, State,
and federal agencies; utilities; and other players.

The actions can generally be characterized as:

e statutory and regulatory measures, including
zoning law and construction codes

* policies, programs, projects, and special initiatives

® physical property protections such as
seismic retro tting and ood-proo ng

* natural resource protections such as
projects that protect wetlands

* major infrastructure projects like construction
of City Water Tunnel Number 3

¢ in-depth, well-coordinated emergency-
response capabilities

e communication tools and programs that
promote preparedness and recovery

To assemble an inventory of candidate
actions, planners next

¢ identi ed existing strategies — those
already being implemented, or for
which funding was already secure

¢ determined potential strategies — programs,
plans, projects, and policies for which
funding had not yet been secured

The result was over 200 pages of detailed tables
that identify a set of 330 existing actions and 332
potential actions. The tables capture the scope,
variety, and dynamism of the city’s risk management
efforts. Their feasibility was evaluated against social,
technical, administrative, political, legal, economic,
and environmental considerations. (A proposed
action’s inclusion in the Plan did not constitute

an of cial commitment to implementing it.)

After a public comment period, the draft Plan was
revised, submitted to FEMA, and approved. By
Executive Order, on April 15, 2014, the Mayor adopted
it as the City’s of cial Hazard Mitigation Plan.

Besides satisfying FEMA requirements for mitigation
funding eligibility, the 2014 Plan equips us to

take advantage of funding opportunities as they
arise — we are fully prepared to make the case.

But the Plan’s value extends far beyond funding goals.
The planning process itself strengthened collaboration
among participants, with bene ts that continue to
this day. And while the process described above may
sound mechanistic, it entailed considerable learning

BEHIND THE SCENES: OUR RISK MANAGEMENT PROCESS, AND WHAT LIES AHEAD
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and the continual application of expert judgment. The
planners’ expanded knowledge base and seasoned
judgment inform their ongoing management of risk.

Importantly, the Plan is more than a compliance
document that sits on a shelf. This makes it an
extremely useful tool. For each mitigation action, it
identi es the responsible party, the timetable, costs,
and funding sources. It is frequently consulted as

a resource, and it directly supports the monitoring
and evaluation that contribute to results.

The responsibility for implementing strategies is
distributed among many parties. The Mitigation Unit
at the City’s Emergency Management Department
serves as lead coordinator for tracking implementation
— working through the Mitigation Planning Council

— and for updating the 2014 Plan. It convenes
meetings, conducts research relevant to the Plan,
shares information about funding opportunities, and
widely promotes awareness of risk management.

Annually, New York City Emergency Management
will obtain status reports from City agencies and
private partners and update the Plan to re ect
them. As the Plan is updated, it will remain online.
Comments on it are welcome at any time.

It is truly not only our City government’s
plan but our entire city’s plan.

For our Hazard Mitigation Plan’s fullest value to be
realized, this set of conditions must be satis ed:

¢ Risk management strategies must be
seamlessly integrated into the agendas,
plans, and operating and capital budgets
of all parties responsible for them.

¢ The effectiveness of strategies must be assessed.

¢ Changing conditions must be assessed — for
example, uctuations in available funding; new
laws, regulations, and policies; signi cant new

study ndings; impacts of major hazard events.

e Strategies must be modi ed as needed.


http://www.nyc.gov/html/oem/html/planning_response/planning_hazard_mitigation_2014.shtml
http://www.nyc.gov/html/oem/html/planning_response/planning_hazard_mitigation_2014.shtml
http://www.nyc.gov/html/sirr/html/report/report.shtml
http://www.nyc.gov/html/sirr/html/report/report.shtml

Driving the hazard mitigation process is a proactive
approach informed by continuous learning. In the past,
hazard mitigation was usually reactive — undertaken
in response to a disaster that had just occurred, as
illustrated by the regulatory timeline in Chapter 4

that chronicles incremental improvements in the
City’s building codes. Today we aim to prospectively
fashion strategies that can minimize or break cycles
of repeated destruction. This means that every
recovery phase following a hazard event becomes

an opportunity for learning. It also means that our
work is never done, because the nature of some risks
evolves, as do some measures for managing them.

Not only is our approach to risk proactive. As
Chapter 2 explains, the eld of risk management
has gained power and sophistication, the concept of
risk has expanded, and sustainability and resiliency
have become paramount twin goals. The long-
term, strategic approach to risk management

is gaining traction at all levels of government,

and within the private and nonpro t sectors.

A few examples illustrate this reality. The White
House has incorporated climate change into many

of the Sandy recovery policies and programs. New
York City has pioneered urban sustainability and
resiliency efforts, its goals are becoming increasingly
ambitious, and more and more of its partners and
stakeholders are stepping up to the challenge. Con
Edison puts its climate change principles online and
has dedicated $1 billion to fortify critical infrastructure
and equipment across its system. The Port Authority
of New York and New Jersey’s environmental
initiatives encompass climate change. The MTA
devotes many web pages to sustainability, including a
page on climate adaptation. Many major corporations
have Sustainability Of cers. Many colleges and
universities offer degrees in sustainability and disaster
management. The Rockefeller Foundation is pushing
the resiliency agenda globally, starting with New York
City’s selection for the 100 Resilient Cities Network.

These examples illustrate that sustainability
and resiliency initiatives have been growing in
the City. Deservedly, climate change is now
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dominant in risk management discussions, and
it will become only more so. But it must not
obscure the very real threat of other hazards.

Ahead, we foresee, along with climate change, greater
levels of risk due to population growth and the strain

it puts on aging infrastructure. We see the potential
for budget shortfalls as repair and recovery costs

for hazard impacts erode public and private sector
budgets. Investing in mitigation measures is scally
prudent. But will those investments be made? Other
urgent needs are competing for scarce funds.

But while the future is uncertain, post-Sandy New
York City is ““coming back stronger.” We foresee
our management of risk growing ever stronger

as mitigation measures are steadily implemented
and strengthened, as we continue to learn, and

as new technologies improve and fall in cost and
we determine how best to capitalize on them.

We also foresee more parties in the private and
nonpro t sectors and the general public gaining a
clearer understanding of the hazards New Yorkers
face and greater insight into the nature of risk itself,
thereby becoming better prepared to withstand,
respond to, and recover from hazard events.

Toward this end, if you found this Guide helpful,
please share it!
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Acronyms in NYC’s Risk Landscape...

ACS American Community Survey ASCE American Society Civil Engineers AQI Air Quality Index

BFE Base Flood Elevation CD Community Districts CDC Centers for Disease Control CEHA Coastal Erosion
Hazard Area CEQR City Environmental Quality Review CERT Community Emergency Response Team
CSO Combined Sewer Over ow CUNY City University of New York DCP New York City Department of

City Planning DEP New York City Department of Environmental Protection DHS New York City Department
of Homeless Services DOB New York City Department of Buildings DOF Department of Finance
DOHMH New York City Department of Health and Mental Hygiene DOITT New York City Department of
Information Technology and Telecommunications EF-Scale Enhanced Fujita Scale  EPA United States
Environmental Protection Agency FDNY New York City Fire Department FEMA United States Federal
Emergency Management Agency FIRM Flood Insurance Rate Map  F-Scale Fujita Scale ft Feet FHWA
Federal Highway Administration  GIS Geographic Information Systems HAZUS-MH Hazards U.S.
Multi-Hazard ICC International Code Council JFK John Fitzgerald Kennedy Airport LGA LaGuardia
Airport MapPLUTO Property Land Use Tax Lot Output MERS-CoV Middle Eastern Respiratory Syndrome
Coronavirus MOM Maximum of MEOWSs mph Miles Per Hour MTA Metropolitan

Transportation Authority NEHRP National Earthquake Hazards Reduction Program NESIS Northeast
Snowfall Impact Scale NFIP National Flood Insurance Program NHC National Hurricane Center NOAA
United States National Oceanic and Atmospheric Administration NPCC New York City Panel on

Climate Change NWS National Weather Service NYC New York City NYCEM NYC Area Consortium for
Earthquake Loss Mitigation NYCHA New York City Housing Authority NYS New York State

NYSDEC New York State Department of Environmental Conservation NYS DHSES New York State Division of
Homeland Security and Emergency ServicesNYSGS New York State Geological Survey OLTPS New York City
Of ce of Long-Term Planning and Sustainability ORR Of ce of Recovery and Resiliency PATH Port
Authority Trans-Hudson  PlaNYC PlaNYC: A Greener, Greater New York PSEG Public Service Electric and
Gas Company  SFHA Special Flood Hazard Area SLOSH Sea, Lake, and Overland Surges from Hurricanes
Model USACE United States Army Corps of Engineers USGS United States Geological Survey
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